y STANDARDS

For Statés, By Statés

Topical Arrangement of the Next Generation Science Standards

This arrangement of the Next Generation Science Standards (NGSS) is similar to earlier
iterations of the standards. At the beginning of the process, in order to eliminate potential
redundancy, seek an appropriate grain size, and seek natural connections among the Disciplinary
Core Ideas (DCIs) identified within the Framework for K-12 Science Education, the writers
arranged the DCIs into topics around which to develop the standards. This structure provided the
original basis of the standards and has continued through the process. :

‘However, in response to the previous public feedback and direction of the Lead State Partners,
the coding structure of individual performance expectations haschanged (o be based on the
same DCI arrangement as the Framework. The topic names have been retained in order to allow
casy comparisons and, where possible, the order of the performance expectations has been
retained as well. ' |

Since many states prefer the topical arrangement, and because the writers want to be transparent
about changes made from draft to draft, this topic view is once again offered to those who prefer
to review the NGSS in this form. Due to the fact that the NGSS progress toward end-of-high
school core ideas, the standards may be rearranged in any order.
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Students who demonstrate understanding can: o ' ' L
K-LS1-a. Collect, analyze, and use data to describe patterns of what plants and animals (inclyding humans) need to
survive. [Clarification Statement; Dat_a' can come from direct observations and other sources. An example of a pajeérn is tha plants. need sunlight and water and

animals need food and water. Scientlsts look far patterns when making observations.] [Assessment Boundary: Supvfval ngpdS should he fimited to food for animals
and water and light for plants.] ' : o o o R
K-ESS3-a. Obtain information to describe the relationship between the needs of djfférent plants and animals (including
' humans) and where they live on the land or in the water. [Carification Stetément:An ekampldof a relationship Is that deer eat grass;
tharafore, they live in meadows and the forest. Plants, animals, and their surroundings make g gy and they Work together to meet needs.]
K-ESS3-b. Construct an explanation for how plants and animals (includipghumans) can change their environment while
meeting their basic needs. [Clrification Statement:. An example is a squirfél thayaGs burrows in the ground¥o hids, its foor.] [Assessment Boundary:
Students should be able to interpret infofmatlon provided to them rather than mesebiizing sffecific exaniples.] - = o ) :
K-ESS3-d. Comimunicate and discuss solutions that will reduce thé\impdct of humans\on the land,)\water, air, and/or other .
living things in the local environment using models and /oy drawings.*{Clarifation Statement: ‘gudehts may create real world
; 0 Use few . l s "X
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Connections to other DEIs in this grade-fevel: will be added in future version.
Articutation of DCIs across grade-fevels: will be added in future version.

Commuon Core State Standards Connections:

ELA/L lteracy —
RIK.3 With prompting and support, describe the connection between two individuals, events, ideas, or pleces of information in a text, (K-ESS3-a)
RIK.10 Actively engage in group reading activities with purpose and understanding. (K-L57-a),(K-ES53-8)
W.K.2 Use a combination of drawing, dictating, and writing to compose Informative/explanatory texts in which they name what they are writing about and supply some
] information about the topic. (K-L51-a), (K-E553-a), (K-E553-5),(K-ESS3-d)
W.K.7 Participate In shared research and writing projects (e.g., explote a number of bocks by & favorite author and express opinlons about them). (K-L51-3),(K-£553-a)
SL.K.1 Participate in collaborative conversations with divérse partners about kindergarten topics and texts with peers and adults in small and larger groups. (K-L52-a}. (K~
ES53-3),(K-E553-2) (K-ES53-d)
SL.K.3 Add drawings or other visual displays to descriptions as desired to provide additional detail. (K-L51-3),(K-E553-2), (K-E553-5),(K-ESS3-d}
Mathematlcs —
MP.3 Construct viable arguments and critique the reasoning of others. {K-L51-a),(K-E553-a),(K-E553-1)
K.CC.4-5 Count to tefl the number of abjects. (K~L51-3),(K-F553-a)}(K-E553-4)
K.CC.6-7 Compare numbers. (K-LS1-a) (K-£553-3),(K-ES53-b)

*The performance expectations marked with an asterisk integrate traditional science content witt engineering through a Practice, Disciplinary Core Iddea, or Crosscutting Concept.
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K.Structure and Properties of Matter

length, weight, color, texture, and hardness Patterns Include the simitar properties that different matena 15 share.]

K-PS1-b. Design and conduct investigations to test the idea that some materials can b
temperature. [Asssssment Boundary: Only a qualitative description of temperature should be used a5 hpt _ '

K-PS1-c. Ask questions, based on observations, to classify different objects by and to ide whether they occur
naturally or are ‘human=made.* [Clarification Statement: Patterns include the simil i j : e whether they occur

furture version, ] — R _—
Articulation of DCIs across gmde-levefs N\l ﬁJM-e version. j

Common Core State Standards Connectio

ELA/Literacy— ‘

RI.K:1 With prampting and supporthaskeand answer quastions about key details In a text. (K:PS1-c)

W.K.8 With guldanée and support frofm aduits, recall Information frem experiences or gather information from provided soufces to answer a question. (K-PSI )
SLK.3 Ask and answer quéstions in order to seek help, get information, of clarify something that Is riot undérstodd. (K-PS1:¢)

Mathematics —

‘MP.3 Construct viable arguments and critique the reasoning of others. (K-PSl b)

K:MD.1 .Describe measurable attributes of objects, such as length or wéight. Describe several measurabie attrlhutes of a slngle object. (K-P51-a),{K-PS1-1)

K.MD.2 Directly compare two objects with a measurable attribute in common, to see which objéct has“more of"f"less of” the attribute, and describe the difference. (K- -pS1-
) a),(K-PS1-b) R . . " . .

*The performance expectations marked with an asterisk integrate traditional science content with englneering through a Practice, Discipiinary Core Idea, or Crosscutiing Concept.
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K.Weather\and Climate |

Students who demonstrate understandmg can:. o ‘
K-ESS2-a. Observe, record, and share tepresentations of local weather conditions to describe char né ek over time and identify

patterns. [Clarification Statement: Representations may include plctograms, charts, tallies, and drawings. “Thme can dry. frompdiours to seasons. Sclentists look for
patterns In thelr observations. Ah example of a pattern [s that Itis usually cooler In the merning than in the afternoon ¥ Assegsient Boundary. Recordmg of
observations should be limited to qualltative. obsen.rations] R

K-ESS2-b. Obtain information from text and other media about different types of localt 1 3VE :
identify the most common types of weather in the local region. [ClarificatioStatemefit: Losking Yor the miost commor type of weather Is
looking for a-pattern in the recorded data. Sclentists use data from others’ observations to look for paftarisa X

K-ESS3-c. Ask questions and communicate information about the purposé gf Weakhver, forecashn to epare for, and respond
to, problems caused by weather and how life would be different wiht

K-PS3-a. Carry out investigations using observations to determme th [Clarlﬂcatlon Statement
- Examples of Earth’s suface could include grass and- sand.] [Assessment Boundary Rerdin tie observatmns 'of warming
" gffects using-a relative scale such as hotter of cooler.] N : N a
K-PS3-b. Use tools and materials provided to de5|gn and tg _‘ il redu 'act of sunlight on

Earth’s surface.* [C!arlﬂcatlon Statement: Sbudents may. (g
) creahn shade

55
Conneclions to ather DCIs i this grade-level - will be added In future version.
Articulation of DCIs across grade-fevels: will be added in future version.
Common Core State Standards Connections:

ELA/ L iteracy —~

RIK.1 With prompting and suppart, ask and answer questions about key details in a text. (K-ESS3-¢)

RIK.3 With prompting and support, describe the connection between two individuals, events, ideas, or pieces of information I a text. (K-ES52-b)

RI.K.10 Actively engage. in group reading activities with purpose and understanding. (K-ESS2-b)

W.K.2 Use a comblination of drawing, dictating, and writing to compose informative/explanatory texts in which they name what they are writing about and supply some
information about the topic, (K-£552-a),{K-ES53-C)

W.K.7 Participate in shared research and writing projects {e.g., explore 8 number of books by a favarite author and express opinions about them). (K-E£552-8)

SLK.1 Participate in collaborative conversations with diverse partners about kindergarten topics and texts with peers and adults in small and larger groups, (K-ES53-c)

SLK.3 . #sk and answer questions In order to seek hetp, gef information, or clarify something that is not understood. (K-ESS3-0)

SL.K.5 Add drawings or other visual displays to descriptions as desired to provide additional detall. (K-ESS2-a)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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K.Weather and Climate

Mathématics =

K.CC.4 Understand the relationship between numbers and quantities; connect counting to cardinality, (K-£852-a) . .
K.MD.1 Describe measurable attributes of objects, such as length or weight. Describe sevéral measurable attributes of a single objeft, (K- -3} (K-P§3~a)
K.MD.2 Directly compare two objects with a measurable attribute in common, to see which object has “more of"/"less of” the atfrlbute,#hd describe the difference, (K-£552-
a),(K-PS3-3) o : :
2-8), (K-P53-B), (K-P53-3}

K.MD.3 . Classify-objects Into glven categorles; count the number of cbjects in each category and sort the categeries by<funt; (K-

*"The performance expectations marked with an asterisk infegrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.

- January 2013 _ Page 2 of 2 ,‘



i-Lsi-a.

1-LS1-b.

1-LS3-a.

Students who demonstrate undersféndlng can:

ucture, Function, and Informatmn Processin
m‘ﬁ‘g %l"mﬁﬂb-‘i- -'“’“

RTOCe,

1. Str

d:inform:

Use diagrams and physical models to support the explanation of how the external parts of animals and plants help
them survive, grow; and meet ‘their needs. [Carification Statement: Animals use thelr parts to seek, find, capture, and eat food, move, grasp
objects, sense their environment, and protect themselves. Plants have parts that help them protect themselves, survive, grow, and produce new plants. Models might
include drawings, dlagrams, or physical reglicas.] [Assessment Boundary: Explanations are not expected to include mechanlsms, for example, students should he able
to cannect eyes and how vision helps animals meet thelr needs.]

Define a human problem and design a solution to the problem based on how animals use external parts to meet
their own needs.* [Clarification Statement:  An example of how humans apply knowledge of the natural world is designing an excavating tool based on animal
claws to solve the problem of needing to dig a hole.] i

Use information from observations to support the explanation that different individual plants and animals of the
same type have similarities and differences. [Clarification Statement: Patters coutd include similar feajyres that plants or animais share,

Examples of observations could include that leaves from the same type of plant are the same shape but can differ in size,sf a Ktten may resemble its parents but Is not
exactly the same. ] [Assessment Boundary: Inheritance is not Included.]

Record observations and communicate about the ways young plants and animéls chdnge as they grow. [Clarification

Statement: An example of a pattern could: be that young organisms get bigger as they age. Focus is on simpte growt and change, not comptex life cycles. Information
may be obtained from direct observation of organisms as weII as varlous other resources (e.q., bcoks - os) i

'ned fromn direct observation s well as
% For example, humar babies cry and

*The performance expectations marked with an asterisk integrate tradltlonal science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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1.Structure, Functi

on, and Information Processing

Strdctu;e, ‘Function; ahd Information

] Connections to other DCIs in this grade-fevel: will be added In future version.

Articuiation of DCIs across grade-fevels: will be addied in future version.

Common Core State Standards Connections:

ELA/L ftaracy —

RI.1.10 With prompting and suppert, read informational texts approprlateiy complex for grade. (7-£S51-¢){1- LS1-d} -

w.1.2 Write informative/explanatory texts in which they name a tople, supply someé facts about the toplc, and provida some sanse of clo 1-c),{1-L51-d)

w.1.7 Participate In shared research and writing projects {e.g., explore a number of “how-to" books on a glven topic and use them to uence of Instructions). (7-£51-
¢h(1-L51-d) _

SL.1.1 Participate In collaborative conversations with diverse partners about grade 1 topics and texts with peers and adults in §#78ll and rger groups. (1 -L51-c),(1-L51- d)

SL.1.5 Add drawings or other visual displays to descriptions when appropriate to clarify Ideas, thoughts, and feelings. (i-

Mathernalics — ' \

MP.1 Make sense of problems and persevere in solving them (1-LS1-b) )

MP.3 Construct viable arguments and critique the reasoning of others. (1-153-a),(1-L51-6)

1.MD.1 Qrder three abjects by length; compare the lengths of two objects indirectly by using a third cb‘_
1.MD.2 Express the length of an object as a whole-riumber of length units, by layering multiple copi

end;, understand that the

length measurement-of an object is the number of same-size length units that span it with Wo gapgor overlaps Limit t& contaxts where the object being measured is

. spanned by a whiole number of length units with no gaps or overlaps. (1-£53-a).(1-L51-¢)

*The pérformance expectations marked with an asterisk Integrate traditional science content with engineering through a Practice, Disclplinary Core Idéa, or Crosscutting Concept.

January 2013

Page 2 of 2
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Students who demonstrate understanding can: 7 : : I
1-PS4-b. Construct an explanation using observations as evidence that objects in darkness o

travels to the objects and shines on them. YO S .
1-PS4-d. Conduct an investigation to determine the effect of placing objects with different characteristics in the path of a
beam of light and use these characteristics to meet a goal.* [Clarification Statemerf: Exampies of 2 goal could-includé directing light to
travel.to a desired place or preventing light to travel to a desited place.] [Assessment Boundary: Quantitativé megstixes-arengot to be assessed.] -
1-PS4-c. Recoid and communicate observations that some very hot objects give off their own ligght. [Charification Statement: Students

are not expected to have-classroom experience with hot objects.] i
1-PS4-a. Conduct an investigation to provide evidence that vibrating mattercrea? ,
to vibrate. [Clarification Statement: Examples of vibrating master that creates sound argAuningforks or plucking a stretchedstrindhAn example of how sound
’ can cause matter to vibrate Is holding a piece of paper near a speaker.] Sy . NG
1-PS4-e. Use tools and raterials to design and build a device that uses light or sound olve the problem’
signal over a distance.* [Cuarification Statément: Fxamples of devices incliqe a libdt source ta spid signdls, paper cup and strihg
uded]

mmunication devices wohy should not be i

T

beats.] [Assessment Boundary: Technological details for how
R T e Ch e

R

Connections to other DCIs i tms grade-}e vel: will be acided i future version.

Articulation of DCTs across grade-fevels: wilf be added in fiture version,

Common Core State Standards Connections:

ElL A/ fferacy = : 7

RI.1.10 With prompting and support, read informational texts appropriately complex for grade. (1-PS4-b),{1-P54-2)

Ww.1.2 Write informative/explanatory texts In which they name a topic, supply some facts about the topic, and provide some sense of closure. (1-PS4-5)(1-P54-C)

W.L7 Participate In shared research and writing projects (e.g., explore a number of “how-to” books on a given topic and use them to write a saquence of Instructions).
(1-P54-d){1-P54-3) )

SL.1.1 Participate in collaborative conversations with diverse partners about grade 1 topics and texts with peers and adults in small and larger groups. (I1-P$4-8)(1-PS4-C)

SL.1.5 Add drawlings or other visual displays to descriptions when appropriate to clarify Ideas, thoughts, and feelings. (1-P54-0){1-PS4-C)

Mathematics —

MpP.1 Make sense of problems and persevere In solving them. (1-PS4-e)

MP.3 Construct viable arguments and critique the reasoning of others. (1-P54-b)

1.MD.1 Order three objects by length; compare the lengths of two ohjects Indirectly by using a third object. (1-P54-e)

1.MD.2 Express the length of an object as a whole number of lengtih units, by layering multiple copies of a shorter object (the length unit) end to end; understand that the

Jength measurement of an object is the number of same-size length units that span it with no gaps or overlaps. Limit to contexts where the object being measured
is spanned by a whole number of length units with no gaps or overlaps. (2-P54-¢}

*The performance expeciations marked with an astetisk integrate traditional scienca content with engineering through a Practice, Disciplinary Core idea, or Crosscutting Concept.

January 2013 : , . Page 1 of 1




Students who demonstrate understandlng can
1-ESS1sc. Record and share observations of locilly occurring natural evenis to identifypattefns that are cycles and those
that have a clear hegmmng and end. [Carification Statement: Cyclical patterns and pattepfs thalfave a clear beginning and end are not mutually
] exclusive.] [Assessment Boundary: Cycles can inciude those apparent in the.night sky or others covered A first o previous grades. )
1-ESS1-a. Use observations to describe patterns of objects in the sky that are cydli ' be predicted. [Carification Statement:

Examples of patterns include: the sun and moon rise in one part of the sky, appear to move acrose’the g +» Synrise and sunset times; or stars other than
our sun are visible at night but not during the day. Science assumes an order in naturfal events ) . \

1-ESS1-b. Make and share observations about tools to determine if they s He prObIerﬁ f a wil‘ig_ people to see more

objects in the sky and see some objects in greater detail.* |
using telescopes, binoculars, or reliable media.

Hie performance expestationsiatiovaiwereldeveloped:using. folloﬁl ”"“l“e'ni'éntsf Nt
R e T e e e e T T

‘h‘eﬁ'

Connections to other DCIs m

Articuiation. of DCIs across drade-T -

Common Core State .S'tana'ards Conn'

ELA/Literacy =

"RLI1.10 With prompting and s S appropriately complex for grade. (1-ESS1-b}

wW.1.2 Write infofmative/expland; pame a-topic, supply some facts baut.the topic, and: provide some sensa of closure. (1 -ES51-¢), (1 -ESS51- a),(l-
ESS1-b) . ;

w.1.7 ’ Participate in shared research & projects (e.g., explore a number of “how-to” books on a glven topic and use them to write a sequence of Instructlons)
(1-ESS1-B) .

SL.1.5 . Add drawings or other visual duspla {o] descnptlons when appropriate to clarify ideas, thoughts, and feelings, (1-E551-c);{1-ESS1-a),(1-ES51-b)

Mathematics — ‘ ’

MP.7 Look for and make use of structure, (1-ESS1-a)

1.0A.1 Use adtlition and subtraction within 20 to solve word problems involving situations of addirig to takirig from, putting together, taking apart and comparing, with
unknowins in all positions, e.g., by using objects, drawings, and equations to represént the problem. (7-£551-c)

1.0A.2 Solve word problems that call for addition of three whole numbers whose sum Is ess than or equal te 20, e.g., by uslng objects, drawmgs, and equations to
represent the problem, (7-£551-a) : .

*The performance expectat|ons marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting | Concept
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2.Earth’s Surface S stems. _ Processes_ that Shape the Earth

2-ESS2-e.
2-ESS2-a.

2-ESS2-f.

2-ESS2-h.

2-ESS2-c.

2-ESS2-d.

Students who demonstrate untletstandlng can

Connecfrans fo ather DCIs in tfris grade -fg vel w.rﬂbe added in future version.
Articulation of DCIs across grade-levels: will be added In future version.

Develop and use models to describe patterns of kinds and shapes of landform$'a d of bodles of water.
[Clarification Statement; An‘example of & paktern might include students using models to compare the shapgs Df ocgdns, lakes, and rivers.]
Use observatlons to construct explanatlons about how landforms and bo fies g water provide homes for hvmg

Use observatmns to construct exp!anatlons that water exists in d f pfol in natural landscapes,
determining the variety of life forms that live in a particular locg ation Swtement: Students should gather information
on the acean, rivers, lakes, pends, and moisture in the soll to explaln the variety of life in ¥aNg: g areas. An example of the cause and effect
refationship is the form of water determining the variety of life fonhs that can five'thered
Develop motlels to investigate how wind and water can mdve Eérth materlals from onw place to another and
change the shape of the land quickly or stowly. Cirificatjs Stafgfient: Examples of changes that Sgcur Sy to shapes of landforms could
be sedlme?ts bulit up at the mouth of the rlver, bullding and rebuilding of sad dun Al changes thaBgeur quickly.to landit as coastal erosion aftera
hurricane . . T C ; K
Communicate information about possnb[e design solu ions'tg the gss of homes on land fordiving things resulting
from wind or water resulting in change in the shape of the lax {C[ fication Statemient: Stutdents should consider how homes would
be replaced and how the homes would change.] [Assassment Baundary Deslgn tha ould pre &nt future foses are not assessed.] )

Use drawings and physical models to test, com are strengt an weaknesses, and eommumcate design |
solutions that slow or prevent wind and /4 ‘ g tha shape of the land.* [Ciarification Statement:

Strengths and weaknesses Include Impacts of deslgn solutio t Bodwdary: Students should be provided a problem in which-wind
or water oould osslb[ change- the shape of the land,

Common Core State Standards Connections:

ELA/Literacy —

RI.2.10 By the end of year, read and comprehend Informational texts, Including history/soclal studies, science, and technical texts, in the grades 2—3 text complexity band
proficiently, with scaffolding as needed at the high end of the range. (2-ESS2-e),(2-ES52-2),(2-E552-}

Ww.2.2 Write Informative/explanatory texts in which they Introduce a tople, use facts and definitions to develop points, and provide a conciuding statement or section. (2-
ESS2-a),{2-E552-f),(2-E552-C),(2-E552-d)

W.2.7 Participate in‘'shared research and writing projects (e.g., read a number of books on a single topic to produce a report record scignce observations). {2-E552-e),(2-

] ESS2-a),(2-ESS2-f)

SL.2.1 Participate in collaborative conversations with diverse partners about grade 2 topics and texts with peers and adults In small and larger groups. {2-ESS2-a),{2-ES52-
f),(2-ESS2-c),(2-E552-d)

SL.2.5 Create audio recordings of storles or poems; add drawings or other visual displays to storles or recounts of experiences when appropriate to darify ideas, thoughts,
and feelings.(2-E552-a),(2-E552-f),(2-ES52-¢),(2-ESS2-d)

Mathematics —

*The performance expectations marked with an asterisk Integrate traditional science content with engineering through a Practice, Disclplinary Core Idea, or Crosscutting Concept.
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2.Earth’s Surface Systems- Processes that Shape the Earth

MP.1 Make sense of problems and persevere In solving them. (2-E582-d)

MP.3 - Construct viable arguments and eritique the reasoning of others. (2-ES52-a),(2-E552-f} 7 )

2.NBT.3 Read and write numbers to 1000 using base-ten numerals, number names, and expanded form, (2-E552-3), -b),(2-E8S2-c)

2.MD.3 Estimate lengths using units of inchés, feet, centimetars, and meters. (2-£552-8),{2-£552-b),(2-£552-d) R
2.MD.4 Measure to determine how muich longer orie object is than ancther, expressing the length differénce ipAz a standard length unit. (2-£552-g}(2-£552-b)
2.MD.5 Use addition and subtraction within 100 to solve word problems Involving lengths that are given in th& sama(units, e.g., by using drawings (such as drawlngs of

rulérs) and equatiohs with-a symbal for the unknown number to represent the problem, (2-£552.

*Thé performance expectations marked with an asterisk integrate traditional science content with enginegring through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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- 2.Structure and Properties of Matter :

Students who demonstrate understandmg can:
2-PS1-c. Analyze data from tests of a student-designed tool to determme if the tool meastires weigh or size accurately, '
compared to standard measuring tools.* [assessment Boundary: Mass and weight are riok distinguistyedl- at W grade. fevel.] '

2-PSi-b. Design an abject built from a small set of pieces to’ solve a problem and cumpare olu ions demgned by peers
given the same set of pieces.*

2-pSi-d. Identify arguments that are supported by evudence that some changes causgd- yHeati g or coolmg can be
reversed and some cannot. [Clarification Statement Examples of reversible changes are meltl {3 chu ate or fisgzing Y lds An irreverslble change 1s
cooking food. ] L

2-P51-a. Analyze data from testmg ob]ects made from different materials to de r if 3 functions as

" Connections to other DCTS In this grade-le
Articuiation of DCIs across grade-levels: will be added n fmu
Common Core State Standards Connections:

ELA/Literacy — .

RL2.8 - Explain how an author uses reasons and evidence 1o support particular paints in a text, identifying which reasons and evidence support which point(s}. (2-P51-d}

RI1.2.10 By the end of year, read and comprehend informational texts, including history/social studies, science, and technical texts, in the grades 2—3 text complexity band
proficiently, with scaffolding as needed.at the high end of the range, (2-PS1-c),{2-P51-d),(2-P51-a) '

w.2.7 Participate in shared research and writing projects (e.g., read a number of books on a single toplc to produce a report; record science observations). (2-PS1-c),(2-
PSi-a)

W.2.8 Pescribe how Teasons support specific points the author makes in & text, (2-PS1-d)

Mathematics —

mMp.3 Censtruct viable arguments and critique the reasoning of others. (2-P51-d)

MP.5 Use appropriate tools strategically. (2-PS1-c)

MP.6 Attend to precision, (2-PS1-¢)

2.MD.10 Draw a picture graph and a bar graph (with single-unit scale) to represent a data set with up to four categories. Solve simple put-together, take-apart, and compare

problems using information presented in a bar graph. (2-P51-¢),(2-P51-3)

*The performance expectations marked with an asterisk Integrate traditional sclence content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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Students who demonstrate understandlng .can
2-LS4-a. Make observatlons about the variety of plants and anlmals Ilvmg in an area and identify S
¢ dfed a system and the plants and

animals are the parts.] [Assessment Boundary: Students should be given'a set of data to analyze and mterpret knowled é al and plant hames In specific
fabitats Is not required.] . )
2-L$2-a. Develop and use models to compare how living thmgs depend on their surroun 5 get their needs in the
places they live. [Clarification Statement: Animal needs inciude food, water, air, shelter, and favorable émperature; dads include light and water, The
. plants, animals, and their surroundlngs make up a system in which the parts depend on each other] _ ) R
2-LS2-c. Design a solution to a problem caused when a habitat chandes and someg6f thé pl: dan Is' may no longer

be able to live there.* [Assessment Boundary: Hablitat changes are restricted to one changeA@.g., y
2-LS2-b. Define a simple problem and test solutions to determine which bettef fujfills the functlon of an afima necessary for
the reproduction of a flowering plant.* [Clarification Statement: Focus is on gfant peflination and seed ispersal by animals. e cabige is that some

animals will pick up pollen and the effect is that the plantwnl be pollinated.] [Assessment Bo dary (asks should inefude th testing and companisgn of Xp to three
._solutions. L g .

Connectfans fo other DCTS in -this grrade—level will be addad in future ve/sfon . : ..
Articulation of DCIs across grade-fevels: will be added in future version. -
Common Core State Standards Connections:

ELA/Literacy ~ ’ . ) .

RL2.3 Describe the connection between a series of historical events, sclentific ideas or concepts, or steps in technical procedures in a iaxt. (2-L54-a)(2-L52-3),(2-1 52-¢)

RL2.10 By the end of year, read and comprehend informational texts, Including history/social studies, science; and technical texts, in the grades 2-3 text complexity band
proficiently, with scaffolding as needed at the high end of the range. (2-L52 -3), (2-L52:r); (2-L52-h) :

RL2.9 Compare and contrast the most important polnts presentad by two texts on the same topic. (2-L54- a),(Z-LSZ—a)

W.2.7 Participate in shared research and writing projects {e.g., read a number of books cn a single topic to produce a report; record sclence chservations). (2 £54-3),(2-
L52-b)

SL.2.1 - Participate in collaborative conversations with diverse partners about grade 2 topics and {exts with peers and adults in small and Iarger groups. (2- !_54~a),(2 -1 52-
(2L 52 (21 52-h)

Mathematics -

MP.1 Make sense of problems and persevere in solving them. (2-L52-¢),(2-LS2-b)

2.MD.10 Draw-a plcture graph anc a bar graph (with single-unit scale) to represent a data set with- up to four categorles Solve simple put-together take-apart, and compare
: 'problems usmg information presented in a bar graph. (2-154-a}

*I'he performance expectations marked with an asterisk integrate traditional science content with engineermg through a Practice, Disciplinary Core Idea, or Crosscutting Concept
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2. Forces and Interactions: quhes and Pulis

Students who demonstrate understandmg can'
2-PS2-b. Carty out investigations to provide evidence that an ob]ect may stay in one place, move, or change shape when
’ pushed or pulled. [Assessment Boundary: The effects of different strengths and different directions of the pushes Mulls need to be. tested independently.]
2-PS2-a. Design and conduct investigations of objects moving at different speeds to compas  change of an object’s
motion and shape before and after a collision. [Assessment Boundary: Comparisons are qualitgs e] .o
2-PS2-c. Make a claim about the effectiveness of a solution that applies a push or a pylf to change the speed or direction of

an object to solve a problem.* [Carification Statement: An example of solution is redirecting a afarbleto avoid an ob]ect] [ﬁssessment Boundary: Using
and explainlrg friction as a mechanism for change In speed is not Included.]

Carry out investigations to determine the relationship among frlctlon, gotinh, and'the rmmg of abjects.

[Clarification Statement: Investigations should be focused on observatlons on the interaction betwegr! ob(aats (e.g. an abjeekslidindzon rough vs. smooth surfaceson a

slope).] [Assessment Boundary: Observations of warming are qualutat(ve] ‘ o NG N ‘ )

2-PS3-b. Define a problem caused by elther too much or too little fﬂctlon tween t j evelop solutions that

in between surfaces might include Wgatintha smoother or rougher

2-PS3-a.

Connections to other DCIs inl this grade-tevel_will be adged in future version,

Artlculation of DCIs across grade-levels: will be added in future version.

Common Core State Standards Connections:

ElA/Literacy = . )

RI.2.3 -Describe the connection between a series of historical events, sclentific Ideas or concepts, or steps in technical procedures In a text. (2-P53-a)

w.2.1 Write opinion pleces in which they introduce the topic or book they are wiriting about, state an opinion, supply reasons that support the opinlon, use linking words {e.g.,
Pecause, and, also) to connect apinion and reasons, and provide a concluding statement or section, (2-PS2-c)

w.2.2 Write informative/explanatory texts In which they Introduce a topic, use facts and definitions to develop points, and provide a concluding statement or section. (2-P52-
¢ ‘

wW.2.7 Participate in shared research and writing projects (e.g., read a number of books on a single topic to produce a report; record science observations}, (2-PS2-b),(2-PS2-
a),(2-PS3-a)

SL.2.1 Participate In collaborative conversations with diverse partners about grade 2 topics and texts with peers and adults In small and larger groups. (2-P52-c}

Mathematics — :

MP.1 Make sense of problems and persevere in solving them. (2-P53-b)

MP.3 Construct viable arguments and critique the reasoning of others. (2-PS3-a)

2MD.1 Measure the length of an object by selecting and using appropriate tools such as rulers, yardsticks, meter sticks and measuing tapes. (2-P52-b),(2-P52-a).(2-P52-¢}

2.MD.2 Measure the length of an object twice, using length units of differant Iengths for the two measurements; describe how the two measurements relate to the size of the
unit chosen. (2-P52-0),(2-P52-a}(2-PS2-c),(2-P53-a) (2-P53-b)

2.MD.3 - Estimate lengths using units of inches, feet, centimeters, and meters. (2-P52-b),(2-P52-3),(2-P52-c},(2-PS53-a),(2-P53-8)

2.MD.4 Measure to determine how much longer one object is than another, expressing the length difference in terms of a standard length unit. (2-P52-8),(2-P52-3),(2-P52-
&) (2-P53-3),(2-P53-b)}

*The performance expectations marked with an asterisk integrate traditional sclence content with englrieerlng through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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3.Weather and Climate

Students who demonstrate understandlng can'
3-ESS2-a. Organize simple weather data sets to record local weather data and identify day-to-day variations, as'well as
long-term patterns of weather. [Assessment Boundary: Weather data Is limited to temperature, precipitation, and wind direction.]
3-ESS2-b. Display simple data sets in tables and graphs to describe typical weather conditions expected during a particular

season and identify variations over years. [Clarification Statement Data at this grade level could include averaga. temperature or precipltation. ]
[Assessment Boundary: Climate change not to be assessed.]

3-ESS2-c. Obtain and communicate information about the snmllarltles and dlfferences betwee r and climate.
3-ESS3-a. 1d7/ or societal impacts of a

odels of barriers to prevent

flaoding.]
3-ESS3-b. Obtain and communicate information about new and/or lmprove'd_t_e;:_

LConnhections o other DCIs in this grade-level: will be addad In future versfbn, ‘

Articuiation of DCIs across grade-levels: will be added in future version.

Common Core State Standara’s Cannectmns

ELA/Literacy — )

RL3.1  Askand answer questluns to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers. (3-ESS3-3)

RI.3.9 Compare and contrast the most important points and key details presented in two texts on the same topic. (3-ESS2-b)

RI.3.10 By the end of the year, read and comprehend informational texts, including history/social studies, science, and technical texts, at the high end of the grades 2-3 text. (3-
ESS2-c),{3-E553-b)

W.3.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly (3-ES52-¢),{3-ESS3-b)

SL.3.4  Report on atopic or text, tell a story, or recount an experience with appropriate facts and relevant, descriptive details, speaking clearly at an understand able pace. {3-E5S52-
c), (3-ES53-b)

Mathematics —

*The performance-expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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3.MD.2

3.MD.3 .

3.Weather and Climate

Measure and estlmate Ilquld volumes and masses of objects using standard unlts of grams {g), Kilograms (kg); and liters tract, multiply, or divide to solve one-
a measurement scale) to represent the
problem. (3-ESS2-a) :

Draw a scaled picture graph and a scated bar graph to represent a data set with several categories. Solve one;

probiems using information presented In bar graphs. (3 ESSZ-a),(B-ESSZ b}

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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3.Interdependent Relationships in Ecosystems:
. Enwronmenta] ;[m acts on Or anl ms

Students who demonstrate understandmg can:
3-LS4-d. Analyze and interpret data about changes in the environment of different areas and describe how the changes may

affect the organisms that live in the areas. [Ciarification Statement: Environmental changes should Include changes to Jandforms, distribution of
water, temperature, or availability of resources. The system is a particular area, its components, and how they interact.] [Assessment Boundary: Data may be provided

for students.]
3-LS4-e. Use evidence about organisms in their natural habitats to design an artificial habita '_ which the organisms can
survive well.* [Carification Statement: Evidence to includé needs and characteristics of the organisms. The orgay gnd their habitat make up a system in

which the parts depend on each cther.]
3-LS4-a. Analyze and interpret data from fossils to describe the types of organisms thattived Iong ago and the environments
in which they lived and compare them with organisms and environments today. [Carification Statement: Students can observe
fossils, images of fossils, and/or cther data.]
Use multiple sources to generate and communicate information about lfe sj
groups ammals may form, and how different types of groups may '
naiats.

3-LS2-a. e, ability, and s’peéialization of

Connections to-other DCIs in this grade-leve w.w be ad “m tum version.
Atticiiation of DCTs across grade-levels: will be added in fottre version,
Common Core State Standards Connections:

]

ELA/Literacy — : ‘

RE3.1 Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers. (3-L54-e)

RI.3.7 Use infarmation gained from illustrations (e.g., maps, photographs) and the words in a text to demonstiate understanding of the text (e.g., where, when, why, and
how key events occur). (3-1.52-a)

RI.Z.9 Compare and contrast the most important points and key deta|ls presented in two texis on the same topic. (3-152-a)

RL.3.10 By the end of the year, read and comprehend informational texts, including hlstory/soaal studies, sclence, and technlcal texts at the high end of the grades 2-3 text

. " complexity band independently and. proficiently. {3-L52-a) .

W.3.2 ~ Write Informative/explanatery texts to exarnine a tapic and convey ideas and mformat:on clearly (3-1L54-d),(3-L52-a}

w.3.7 Conduct short research projects that build knowledge about a topic. (3-1.52-a)

Ww.3.8 With guidance and support from adults, recall information from experiences or gather information from prowded sources to answer a question. (3-L52-a}

SL:3.4 - Report on a topic or text, tell a story, or recount an experlence with appropriate facts and relevant, descrtptlve detalls; speaking cléarly at an understandable pace. (3

LS4-d),(3-L52-a) .

Mathematics =

MP3 Construct viable arguments and critigue the reasoning of others. (3-L54-d),(3-L52-a)

3.MD.4 Generate measurement data by measuring lengths using rulers marked with halves and fourths of an inch. Show the data by making a line plot, where the horizontal

scale is marked off in appropriate units—whole numbers, halves, or quarters. (3-L54-d)(3-L54-a),(3-L52-a)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or-Crosscutting Concept.
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3 Forces and Interactlons

’ Students who demenstrate unclerstandlng-can' o ‘ . oo ) o
3-PS2-b. Investlgate the motlon of ob]ecB to determme when a con5|stent pattern : ' hsei'ved and used to ‘pre‘dict

3-PS2-a. Carry out. investigations of the motion’ of objects to predict the effect ' b5 0n an obj'e_ct in terms of balanced
forces that do not change motion and unbalanced forces that changé ) Slarification Statement: An example is pushing
on one side of a box can make It start sliding and pushing on a box from beth sides, with equa &5/ dany motion at all.} [Assessment Boundary:
Limit: testmg to one varlable at a time: number, size, or direction of forces. The size and direet
force that pulls objects down.]

3-PS_2-C. Investlgate the effect of electrlc and magnetlc forces betw en pbjects not in con" ot with each otherr ahd use the

electrically. charged batigon; an example of a magnetic force could be the force ) 8 clude how the distance
between objects affects strength of the force and how the orientation of mage £ e A T
" forces produced by objects that can be manlpulated by students.]

3-PS2-d. Apply scientific knowledge to design and refine solut:on by using the propertles of magnets and

the forces between them.* [Carffication Statement: . Example problerns | “corisk cbng a lateh to keep a door shut, or creating a device to. keep
two moving obj ectsfro | touching each oﬁl Stutients should ufitiacstand that th {nvEstig abiout noni-contact forces inform design solutionis.

LA .ﬂ.“'

i
s“é;f%éa‘*t%ﬁfn%r

Connections.to ofhier DCls In this grage-level: _will be added in future version,
Articulation of DCIs across grade-fevels: will be added In fitture version.

Common Core State Standards Connections:

ELA/Lfteracy -

RE3.5 Use text features and search tools {e.g., key words, sidebars, hyperiinks) to locate information relevant to a given topic efficiently. (3-P52-6)

RL3.10 By the end of the year, read and comprehend informationat texts, including history/social studles, science, and technical texts, at the high end of the grades 2-3 text.
(3-P52-b),(3-P82-a),(3-PS2-C) -

Ww.3.7 Conduct short research profects that build knowledge about a toplc. (3-PS2-b),(3-PS2-2),(3-PS2-c}

SL.3.1 Ergage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 3 topics and texts, bullding on
others’ ideas and expresslng their own clearly, (3-P52-b),(3-P52-a),{3-P52-C)

Mathematics -

MP.1 Make sense of problems and persevere in solving them. (3-PS2-d)

MP.3 Construct viable arguments and critique the reasoning of others, (3-P52-a}

MP.7 Look for and make use of structure. (3-PS2-b)

3.MD.2 Measure and estimate liquid volumes and masses of objects using standard units of grams (g}, kilograms (kg), and liters {|). Add, subtract, muitiply, or divide to solve

one-step word problems Involving masses or volumes that are given in the same unlts, e.g., by using drawings {such as a beaker with 2 measurement scale) to
represent the problem. (3-P82-5),(3-P52-3} . .

*The performance expectations marked with an asterisk integrate traditional science content with enginesring through a Practice, Disciplinary Core Idea, or Crosscutiing Concept.
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_3.Inheritance and Variation of Traits: cles and Traits

3 Iriherli:ance and

Students who demonstrate understandlng can:

3 LS1-a. Construct explanations from evidence that life cycles of plants and animals have similar features and predlctable
patterns. [Clarification Statement: Changes organisms go through during their life form a pattern and can be used to predict what might happen next in a different
organism. Reproduction is addressed as just one part of the process of birth, growth, developrnent reproductlon, and death.] [Assessment Boundary Plant
reproduction i limited to Rowering plants, Evidence should be provided.]

3-1LS3-a. Use evidence to support explanations that traits are inherited from parents, as well as influenced by the
environment, and that organisms have variation in their inherited traits. [Carification Statement: Patterns are the similarities and
differences in traits shared amang offspring and their parents or among slblings.] [Assessment Boundary: Environmental influences are limited to amount and quality

. of nutrition, injuries, learning, and location. The genetic mechanisms of inheritance are not included.]

3-LS4-b. Construct explanations for how differences in characteristics provide an advantage to some mdwlduals in the same
species in surviving, finding mates, and reproducing. [Clarification Statement: Examples of cause and effect relationships could e plants with
large thorns are less llkely to be-eaten by predators or peacocks with larger feather displays are more fikely to find a mate.]

3-LS4-c. Communicate information about how some characteristics of organisms have bagn used to inspire the design of

technology that meets people’s changing needs and wants.* [Clarification Statemen” Stuents could identify technologies across diverse
cultures that utilize characterlstlts of organisms such as sonar, insulated vests, camouflage fatigues, or Velcr [Ass ment Boundary The mechanism of ;Jroducnon

Science and Engmeerln Practices
3&‘% ; Z

RL3.1 _ 3
RL3.7 5 } illustrations (e.g.Xmaps p d the wnrds in a text to demonstrate understandlng of the text (e.g., where, when, why, and how key

RI1.3.10 f y e a ional texts mcludlng hlstorw'soaal studies, science, and technical teits, at the high end ofthe grades 2-3 text -

W.3.2 S\ &) ine aftop! and convey ideas and Information clearly (3 LS4-c)
SL4.4 \ X perience in an organized manner, uslng approprlate facts and relevant, descraptwe details to support main ideas or
¥LS1-2),(3-1.54-b),(3-L54-c) )

Mathematics ~ R

MP.3 Construct viable arguments and ¢ri

MP.7 Lock for and make use of structure, (3N.54~a),(3-153-a)

3.MD.3 Draw a scaled picture giaph arid-a scaled bar graph to represent a data set with severat categories Solve ahe- and two-step “how many more” and “how many less”
. ___problems using information presented Ifi bar graphs (3-L53-a),(3-L.54-b) . . . L . )

oy

the:péasoning of others. (3-L51-a),(3-L53-a),(3-154-b)

*The performance expectations marked with an asterisk integrate traditional science content with engineefing through a Practice; Disciplinary Core Idea, or Crosscutting Concept.
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4 Structure Functlon and Informatlon Processm

Students who demonstrate understandmg can:

4-LS1-a. Use simple models to describe that plants and animals. have ‘major mternal and ext nal 'uctures, includmg

organs, that support survival, growth beha\nor, and reproduction. [Carification Statepan Efhmples of structures include thoms, sfems,
roots stamens, ovaries, heart, brain, skin, or bunes.] [Assessment Bnundary Students are responslble Tor the ovepl fun s of: major structures-but the- mechanlsms
of hew they-function within a‘system are not. assessed Studénts are not expecied to memonze dlfferent types gf stru iy res b sr]ould be able to use information given.]

Lery al 2 lmal siructure necessary

process the information in the brarn, and respond to the mformatio_ n gif
models could be diagrams or analogiés.] [Assessment Boundary Students are not expected o Know : me:hamsrns by wh[ch th :

have on the appearance of an object. [Clarlﬂcation Stabement Varlables i
lndeendentl y Assessment Boundary: Cellular.and molecular mechanlsms of vislon.and gola

e 'fﬁﬁdﬁ M’i"’ﬁiﬁ” ""'"Eee T

Conneciions o other DCTs In Ehis grade-fevel: will be added In future version.
Articuiation of DOIs across grade-levels: will be added In future version.
Common Core State Standards Connections:

ELA/ L iteracy —

*The performance expectations marked with 2n asterlsk Integrate traditional science content with engineering through a Practice, Dlsmphnary Core Idea, or Crosscutting Concept.

January 2013 Pagelof2



4.Structure, Function, and Information Processing

RLA9
SL4.4

SL.4.5

Mathematics —

MP.1
MP.3
3.MD.1

3.MD.2

Integrate information from two téxts on the same topic in order to write or speak about the subject knowledgeably. {4-151-b)

Report on a topic or text, tell a story, or recount an experlence In an organized manrnier, using appropriate facts and relevant, descriptive detils to support main
ideas or themes; speak clearly at an understandable pacée. (4-LS1-a)

Add audio recordings and visual displays to presentatioris when appropriate to enhance the developmeént of main ideas or themes. (4-LS1+a), (4-L51-c)

Make sense of problems and persevere in solving them. (4-LS1-b)

Construct viable arguments and critique the reasoning of athers. (4-LS1-b)

Tell and write fime to the nearest minute and measure time intervals in minutes. -Solve word problems involving 2dditioprand subtraction of time Intervals in

minutes, e.g., by representing the problem on a number line diagram. (4-LS1-b) ]

Measure and estimate liquid volumes and masses of objects using standard units of grams (g), kilograms {ke), angAfters (I). Add, subtract, multiply, or divide to
solve one-step word problems involving masses or volumes that are given in the same units, e.q., by us: 5 (such as a beaker with a méasuremant scale) to
represent the problem (4-LS1-b) . . . .

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Diéciplinary Core Idea, or Crosscutting Concept.
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4, Earth's Surface Systems: Processes that Sha )e the Earth

HACE DY ]
Students who demonstrate understandlng can:
4-ESS2-a. Design and conduct fair tests on the effects of water, ice, wmd and vegetatlo on the relative rate of weathering

and erosion. . [Clarifi cation Statement: Examples of variables to test are angle of slope in the downhill mg X
wind, rate of depositlon, cycles of fraezing and thawing of water, cycles of heating and coollng, or volume of Mater fJléw.] [Assessment Boundary: Variables must be
: tested individually. A

4-ESS2-b. Design solutions to mitigate the effect of the processes of erosion and e

bramstormlng, testing; refining, and commumcatmg solutions with
to mechanical {physical or biological) weathering.]

4-ESS1-a. Identify evidence from patterns in rock formations and fossils info ( ‘ an explanatlon for the

changes to landforms over time. [Clarification Statement: An example of ¢ ghell embedded fossils above
layers with plant fossils and no shells; this evidence Indicates a change from marine {opfake) @ ime.] [Assessment Boundary
Specific knowledge of the mechanism of rock formation is not required. Students arg d layers but should be able

e use and interpret Information provided.]

4-ESS2-c. Analyze maps showing a variety of Earth’s features and Etermine the
geographic patterns that emerge. [Garification Statement: Earth's faxy mourptéin ranges, deep ocean trenches, and acean floor
structures. Examples of geologic hazards Include volcanoces and earthquakes often found\gt the es of continents.] {Assessment Boundary: Results of analysis

. and evaluation are qualitative.] . _ :

4-ESS3-b. Use evidence to conistruct and test a solutionfor e pacta\of geological hazards, under a range of
likely conditions, to identify factors that neek ip\gtatement: Geolegic hazards Include valeances and
earthquakes. Ranges of conditions could include different strengthg of N (yns ofwyolcanic eruptions. Factors could include strength,
durabill or flexibility. : : ‘ :

REra e

7-p
ESS35b}:

*The performance expectations marked with an asterisk integrate traditional sclerice content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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|..Connections to orher DLTs In this grade-leveli will be added In future version.

4.Earth’s Surface Systems: Processes that Shape the Earth

_ Articulation of DCIs across grade-fevels: will-be added in futum version.

Common Core State Standards Connections:

ELA/ L iteracy —
REA.1
RI4.7 -

RL4.9
W.4.7

Mathamaltics —
MP.1

MP.3

MP.7

4.MD.1

4.MD.2

4,.MD.4

4.MD.5 -

. explain how the Informaton contr]butes to an understandlng of the text in which it appears. (4- ESSZ-C),(4-E553 )

Refer to detalls and examples In a text when explaining what the text says explicitly and when drawing inferences from the text. (4-ESS3-b)
Interpret information presented visually, orally, or quantitatively (e.g., In charts, graphs, diagrams, time linés, animationsyy interactive elemeants on Web pages) and

Make.sense ¢f problems and persevere in solving them. (4-ESS2-b),(4-ESS3-b}
Construct viable arguments and ctitique the reasoning of others, (4-ESS1-a}
Look for and make use of structure. (4-ES51-a},(4-E552-c)

Know relative sizes of measurement units within one system of units including km, m, em; kg, g b H ), S8 ) a slngle system of measurement;
exgpress measurements in a larger unit in terms of a smaller unit. Record measurement equivatents ip L 3 (4-ES52-c)

Use the four operations to solve word problems Involving distances, intervals of time, Hqulg Bt { Juding problems invalving
-simple fractions or decimals, and problems that require expressing measurements glvel ] NRepredent measurement quantities

using diagrams such as number line diagrams that feature a measurement scale. (42
Make a ling plot to display a data set of measurements in fractions of a unit (1/2,
Informatlon presented in line plots. (4-£552-a), (4-E£552-b),(4-E551-a),(4-£552-C)

*The performance exﬁectations marked with an asterlsk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, o Crosscutting Concept.
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Students who demonstrate understanding can:
4-pS3-a. Construct an argument using evidence about the relationship between the change in motion and the change in

energy of an object. [Assessment Boundary: No attempt is made to glve a precise or guantitative definition of energy. Students should not be assessed on
quantitative measures of changes.]

4-PS3-c. Formulate quest:ons and predict outcomes about the change in energy that can occur between colliding objects

e forces, .as objects interact.} [Assessment
Boundary: Quantitative measurements. of energy are beyond the scope of assessment.] . e '
4-PS3-b. Make observaﬂons and col!ect data to provide evndence that energy ean b B sferred from place to place by
6% energy are beyond the scope of assessment.]
4-pS3-d, Use mformatlon from texts and dlagrams to commumcate that scientists gineers from diverse backgrounds
have applied scientific discoveries to invent technologies to enable Kumah: rapsport and store energy for

practical use in daily life.* [Garification Statement:  Examples of technology that 28 nd stare eneray: could include batteries in,
electtical devices, power grids, and gasoline stations.] '

4-PS3-e. DeS|gr|, test, and refme a device based on the criterion that itconverts energy fro 0 0N orm to another with a

used the cost of the device, or the time o complete the design.] )
. 4-ESS3-a. Construct a model using abstract representations and
L non-renewable sources of energy.*

*The. performance expectations marked with- an asterisk integrate tradltionai stience content with enginesring through a Practice, Disciplinary Core Idea, or Crosscutting Condept.
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Connectrons to other DCTs In this grade-level: will be added in future version.

Articufation of DCIs across grade-fevels: will be added in future version. ) ) /. <

Common Core State Standards Connections: )

ELA/ iteracy -

RI.4.2 .Determine the main idea of a {ext and explain how it is supported by key details; summarize the t_'

RI.4.7  Inierpret information presented visually, orally, or quantitatively {e.g., in charts, graphs; diagrams Mines, anlmatl s, Or nteractive élements on Web pages) and
explain how the information contributes to an understanding of the text in which it appears. :

RI.4.10 By the end of vear, read and comprehend informational texts, including history/soclal studjes, sd dés 4-5 text complexity band

proficiently, with scaffolding as needed at the high end of the range. (4-P53-d)
w41l Write opinlon pieces on topics or texts; supporting a point of view with reasons and ipforn
Ww.4.2 Write informative/explanatory texts to examine a topic and convey ideas and Infopiatio
w.4.7 conduct short research projects that build knowledge through investigation of difie 2 ' / S
SL4.1 Engage effectively in a range of collabarative discussions (one-on-ene, in groups, and teach with divere par id"and texts, building on others’
ideas and expressing thelr own clearly. (4-P53-a),(4-PS3-d) ’ o i
sL.4.4  Report on a topic or text, tell a story, or recount an experience in an organized manner,
- themes; speak clearly at an understandable pace. (4-P53-a),(4-PS3-

SL.4.5 Add audio recordings and visual displays to presentations when appropri ebelopmisat of maln ideas or themes. (4-ESS3-a)

Mathematics —

MP.1 Make sense of problems and persevere in solving them. {4-PS3-e)

MP.3 Construct viable arguments and ¢ritique the reasoning of others. (4-P§3-a s : S : :

4.0A.3 Solve multistep word problems pesed with whote numbers and having Wholésnumber arisw SN, "gpgrations, Including problems in-which remainders must be
interpreted. Represent these problems using equaticns with a'letter stan |ng r the §s0ss the reasonableness of answers using mental computation

and estimatlon strategles including roundlng (f;PSS‘??\

*The perfarmance expectations marked with an asterisk integrate traditional science content with engineering through & Practice, Disciplinary Core Idea, or Crosscutting Concept.
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4. Waves

Students who demonstrate understanding can:

4-PS4-a. Develop a model to describe patterns produced by waves in terms of amplltude apd wavelength. [Assessmient Bqun‘dafy—:
The patterns Invulvlng amplitude and wavelength are qualitative, not quantitative.] '

4-PS4-b. Plan data collecl:lon methods and make observations to provnde evidence thakv a s transfer energy to ob;ects

[Assessment Boundary Observatlons are qualitativé, . not quantltatlve 1
4-PS4-d. De5|gn, refme, and evaluate solutions to the real world probiem of ent

s sending coded ‘information through sound
Is% ccessfuily enceded, transferred, and

Connecﬂans o other DCEs In rh.fs grade—.’eve wﬂl be added in future version.

Articulation of DCIs across grade-levels: will be added in Ruture version.

Common Core State Standards Connections:

FElA/Llteracy -

RI4.1  Refer to detalls and examples In a text when explalning what the text says explicitly and when drawing inferences from the text. (4-P54-g)

RI.4.7  Interpret information presented visually, orally, or quantitatively (e.q., In charts, graphs, diagrams, time lines, animations, or interactive elements on Web pages) and

- explain how the information contributes to an understanding of the text in which It appears, (#-P54-a)(4-P54-2}

R1.4.10 By the end of year, read and comprehend Informational texts, including history/sacial studies, sclence, and technlcal texts, in the grades 4-5 text compIexuty band
proficiently, with scaffolding as needed at the high end of the range. (4-P54-g),(4-P54-e)

W42  Write Informative/exulanatory texts to examine a topic and convey ideas and information dearly. (4-£54-¢)

W.4.7  Conduct short research projects that build knowledge through investigation of different aspects of a topic. (4-P54-¢)

SL4.4  Reporten a topic or texd, tell a story, or recount an experience in an organized mannar, using appropriate facts and retevant, descriptive detalls to support main ideas or
themes; speak clearly at an understandable pace. (4-P54-¢)

SL.4.5  Add audic recordings and visual displays to presentations when appropriate to enhance the develapment of main Ideas or themes. (4-PS4-a}

Mathematics —
MP.3 Look for and make use of structure, (4-P34-a) ‘
4.6.1 Draw points, lines, ine segments, rays, angles (right, acute, obtuse), and perpendicular and parallel fines. Identify these in two-dimensional figures, (#-PS54-3)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practece, Disciplinary Core Idea, or Crosscutting Concept.
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5-PSi-c.
5-PS1-d.

5-PSl-e.

5-PS1-b.

5 Structure and Properties of Matter

‘;“«

Examples of materials to be identified could include baking soda and metal, Bath qualitative and quantltahve measurern & observations should be used,]
[Assessment Boundary: Density is not intended as an identifiable property ]

Design and conduct investigations on the mixing of two or more different subsfances to determine whether a new

Generate and compare multiple solutions that meet the desired criteiia -
within the constraints of changing the type of substances, thie amoupt of bumake the material,
and the temperature at which they are mixed.*
Use simple models to describe that regardless of what reaction of chafige i arti : b total weight of
the substances involved does not change. :

Argue from evidence to support the theory that matter is ma
Examles of evidence could include adding air to a basketball comressm airin a

COﬂﬁECI‘IDﬂS to

otlrer DCIs m th.rs grade -fevel: will be added in futum version.

Articufation of DCIS across grade-fevels: will be added in future version,

Common Core State Standards Connections: -

ELA/Titeracy - K

RL5.9 .Integrat_e I_ni‘brmation from several texts on the same topic in‘order to write or speak about the subject knowledgeably. (5-PS1-e),{5-PSi-b}

RI.5.10 By the end of the year, read and comprehend infermational texts, including history/social studies, science, and technical texts, at the high end of the grades 4-5 taxt
complexity band independently and proficiently. (5-PS1-e),(5-PS1-b) -

W.5.1 Write opinion pieces on topics or texts, supporting a polnt of view with reasons and information. (S—PSI-a)

W.5.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly.(5-PS1-a)

W.5.7 Conduct short research projects that use several sources to bulld knowledge through investigation of different aspects of a topic. {5-P51-¢),(5-PS1-d)

SL.5.4 Report on a topic or text or present an opinion, sequencing ideas logically and using appropriate facts and relevant, descriptive details to support main ideas or
themes; speak clearly at an understandable pace.(5-PS1-a)

Mathematics -

MP.2 Reason abstractly and quantitatively. (5-PS1-d),(5-PS1-b)

MP.3 Construct viable arguments and critigue the reasoning of others. {(5-P51-a)

*The performance expectations marked with an asterisk integrate traditional sclence content with engineering thrbugh a Practice, Disclplinary Core Idea, or Crosscutting Concept.
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5.Structure and Properties of Matter
5.0A.2 " Write and interpret numerical expressions. (5-P51-d),(5-P51-8) -
4.MD.2 Use the four operations to solve werd problerns involving distances, intervals.of time, liquid volumes, masses of oy and money, including problams involving
simple fractions or decimals, and problems that require exprassing measurements given in a larger unit in termg/Gf a spfaller unit. Represent measurement

quantities using diagrams such as number jine diagrams that feature a measurement scale, (5-P.S'I-d),(5-FS 2}

*The performance expectations marked with an asterisk integrate traditional sclence content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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in Organisms and Ecosystems

“S.Mattér.and ‘ne;rg

Students who demonstrate understandlng can: }

5-LS2-c. Use models to test the functioning of a designed process that mitigates a factor upsetting the stability of a local
: ecosystem.* [Ciarification Statement: Factors that upset an ecosystem’s stability include: invasive species, drought, human development, and removal of

_ predators. Models could Include simulations, and representations, etc.)

5-LS2-a. Cornstruct and use models of food webs to describe the transfer of matter apfongplants, anlmals, decomposers,

and the environment and discuss limitations of these models. [Carification Stptémeng” Examples of systems could be: ofganisms,
ecosystems, and the Earth. Matter Is transported among and within systems.]

5-PS3-a. Use models to describe that energy animals use to maintain body way f th, bady repair, and 'for motion was once
energy from the sun. [Clarification Statement: Energy is not transferred by the digastip j7id IR the digestive system but in the cells after digested
food has been absorbed. Care must be taken to aveid creating the misconception that the ene gy fropy sedfn the stomach and Intestines.]

5-L82-d. Ask questions about what organisms obtain from the environmeént.and oy ralease as waste matter back

into the environment. [Clarification Statement: Air, water, and minerals {ferj
from light to make focd from non-food, primarily air and water.| [Assessment Boundeafy:
ftom materlals that are not food (alr and water), not the process of photosynthes -
5-LS2-b. Formulate questions and predict outcomes about ho Q¢ 'Isms, such/as 2ria _
decomposers to restore (recycle) some materials back to tie soil fo s to usé in I0ca acptystems. [Carification
Statement Mlnerals and fertlllzer are not food for plants. ) N : .

pa
Connections tp other DCIs i this grade-level: . will be added In fulure versfan

Articuiation of DCIs across g'raa’e -fevels: - will be added In futum version.

" Common Core State Standards Connections!

ELA/L iteracy -

RL.5.9 Integrate Information from several texts on the same topic in order to write or speak about the sub]ect knowledgeably (5 -L52-d), (5 Lsz-b)

RL5.10 By the end of the vear, read and comprehend informational texts, inciuding history/seclal studies, science, and technical texis, at the htgh end of the grades 4-5
text complexity band Independently and proficiently. (5-£52-c)(5-L52-a3), (5-P53-a}, (5-L52-d),(5-L52-b)

W.5.7 Conduct short research projects that use several sources to build knowledge through investigation of different aspects of a topic. {5 LSZ-d),(j‘ -L52-8)

W.5.8 Recall refevant information from experiences or gather relevant |nformat|on from print and digital sources; summarize or paraphrase information in notes and
finished work, and provide a list of sources, (5-L52-d},(5-LS2-b)

SL.5.1 Engage effectively in.a range of collaborative discussiens-(one-on-one, In groups, and teacher-led) with diverse partners on grade 5 topics and nexts building on

others’ ideas and expressing thelr own clearly. (5-£$2-d),(5-L.52-b)

*The performance expectations marked with an asterisk integrate trad|t|ona| science content w1th engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.

: January 2013 . _ _ o : Page 1 of 2



5.Matter and Energy in Organisms and Ecos

SL.5.5 Include multimedia components {e.g., graphics, sound) and visual displays in presentations when appropn

to epfiance the development of maln ideas or
themes. (5-L52-C)(5-L52-a),(5-P53-a) : : :

Mathemalics — .

MP.1 Make sense of problems and persevere in solving them. (5-LS2-c)

MP.3 Construct viable arguments and critique the reasoning of others. (5-L52-b) :

5.MD.1 Caonvert among different-sized standard measurement units wlthm a glven measurement /0., convels5 cm'g 0.05 m), and uge these conversions In

solving multi-stap, real world problems (5-L52-a)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosseutting Concept.
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5.Earth’s Surface Systems

5-ESS2-a.

5-ESS2:b.

Students who demonstrate understanding can:

5-ESS2-c.
5-ESS3-b.,

5-ESS3-a.

Use models to descnbe interactions between the geosphere, hydrosphere, atm :

Use evidence from observations to explain the role of the ocean in suppgrting @¢osystems and their organisms,
shaping landforms, and influencing climate. [Clarification Statement: Evidence fp ng ecogystems could include distribution of fish,

perature patterns In coastal vs. continental
neral, not on specific ecosystems.]

Assessment should not include weather maps.]
Construct explanatmns for how humans and other organ

De5|gn and evaluate a solution to an en\nronmentai proble : th_ Fe 5 risks, mcreasee benefits, or better

meets societal demands for new or improved technologles. atement: Examples of solutions could be designing a cost-
ff ctwe water flltratlon Ej ste that red oII_utan‘rs In a river, cafittuctin

Connections to.other DCIs in this grade-level: _ will be added in future vers}‘oh. o

ELA/Literacy —
RLS5.3 :

RL5.9
RI.5.10

W.5.2
W.5.7
SL.5.1

SL.5.2
SL.5.4

SL.5.5

Articiiabion of DCIs across grade—levels will be added .fn futurg version.

Common Core State Standards Connéctions: -

Explain the relationships or intéractions between two or more individuals, events, ideas, or concep'as' in a historical, scientific, or technical text based on specific
information in the text, (5-E552-8),(5-E£553-b}(5-ES553-a)

Integrate ifformation from geveral texts on the same topic in order to write or speak about the subject knowledgeably. (5-£553-5)

By the end of the year, read and comprehend informational texts, including history/sacial studies, sciefice, and technical téxts, at the high end of the grades 4-5 text
complexity band indépendently and proficiently, (5-£552-b),(5-E552-c),{5-E553-b),(5-£553-8)

Write Informative/explanatory texts to examine a topic and canvey ideas and information clearly. (5- -E$83-b)

Conduct short research projects that use severai sources to build knowledge through investigation of different aspects of a topic. (5-£552-0), (5-ES53-0)

Engage effectively in a range of collaborative discussions (one-on-ong, In groups, and teacher-led) with diverse partners on grade 5 toplcs and fexts, building on
others' ideds and expressing thelr own clearly. (- -£552-b),(5-ES552-C),(5-E553-b),(5-E553-a)

Summarize a written text read aloud or information presented in diverse media and formats, Including visually, quantitatively, and crally. (5-ES53-b)

Report on a topic or text or present an opinion, sequencing ideas Ioglcally and using approptiate facts and relevani, descriptive details to support main ideas or
themes; speak clearly at an understandable pace. (5-ESS3-b)

inclyde multimedia companents (e.g., graphics, sound) and visual displays In presentations when appropriate fo enhance the development of main ideas or themes.

*The performance expectations marked with an asterisk integrate trad|t|onal sclence content with engineering’ through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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5.Earth’s Surface Systems

(5-£552-13), (5-F553-D)

Mathematics =

MP.1 ~ Make sense of problems and persevere in so!\(ing them. (5-ESS3-a)

MP.3 Construct viable arguments and critique the réasoning of others. (5-E552-b),{5-£552-¢),(5-ESS3-h} : .

5.G6.2 Represent real world and mathematical problems by graphing points in the first quadrant of the’ In?{lan and interpret coordinate values of points in the
context of the situation. (5- ESSZ-b) . . .

*The performance expectations marked with an asterisk integrate traditional stlence content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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- 5-PS2-a.
5-ESS1-a.
5-ESS1-b.

5-ESS1-c.

Students 'who demonstrate understandlng can:

Support an argument that the gravitational force exerted by the Earth on objects nearEarth’s surface is directed

toward the Earth’s center. [Clrification Statement: Support will be drawri from diagrams, evidenca, and daje that ate provided. Earth causes objects to
have a force on them that point toward the center of the Earth.] [Assessment Boundary: Mathematicat representat:_o ational force is not assessed. ] i

 Interpret provided data about the relative distances of the sun and other stars £arth to explain the difference
in their apparent brlghtness.* [Clarification Statement: Focus on scale is limited to relative distances, not stags, of stars.] [Assessment Boundary: Other

daily changes in length and direction of shadows, day and night, and Hhve\phases of q n.* [Assessment Boundary: !
Causes of séasons are not to be assessed.] - ;
Identify evidence that supports explanations for how the positionof s :
change in consistent patterns as the Earth rotates and orbits the supralong wu:h the other plar 5. [Clarification
Statement: Evidence consists of information from observations and other sources of the positione’of abjects in the'Mght sky.] fAssessmenf Baundary: Performances do
not require understanding the mechanism for seasons.] R P : !
Apply scientific knowledge of how lenses bend light to designi tob to é' ange vision.* [Clarification Seftement: Examples of
tools that use lenses include teléscopes, binoculars, microscopes, and eyeglasses.] [Assessmbqt Bodndapy: Quay tatwe details of refraction not to be included] .

- Communicate information of how technology has improved aover 8 '_je o inérease our ability to see objects and

-make scientific discoveries about the universe.* [a »x ment Boundary Studlents shquid be able to Interpret information that is provided to

them rather than memarizing seciﬂc exam ples.

Connem‘ons i} other DCIs in th.rs grade-fevel: wi/l be added. m ﬁrture vers.ron .

Articuiation of DCIs across gratie-levels: will-be addéd in future vers:on

Common Core State Standards Connections:

EtA/Literacy ~
RI.5.3

RIL.5.7
RI.5.8

RL5.10

Explaln the relationships or interactions between two or more individuals, events, ideas; or concepts in a hlstorical scientific, or technical text based on specific
information in the text. (5-ES51-c),(5-PS4-a),(5-P54-b)

Draw on Infotmation from muitiple print or digital sources, demanstrating the ability to locaté an answer to a question quickly or to solve a problem effcrently (5-P52-
a),(5-PS4-b)

Explain how an-author uses reasons and evidence to support particular porms in a text, identifying which reasons and e\ndence support which point(s). (5—ESSl-a),(5-
ESS1-c), (5-P54-a), (5-PS4-b)

By the end of the vear, read and comprehend informational texts, lncludlng history/social studies, science, and techmcal texts, at the high end of the grades 4-5 text

*The performance expectatlons marked with an asterisk Integrate traditional sclence content with engineermg through a Practice, Disciplinary Core Idea, or Crosscutting Concept
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5 Space Systems: Stars and the Solar System

W51
W.5.2
W.5.7
sL5.4

Mathematics —
MP.2
MP.3
5.G.2

complexity band Independantly and proficiently, (5-PS2-a),{5-ESS1-c),(5-P54-a) -

Write opinion pieces on topics or texts, supporting a peint of view with reasons and information. (8-PS2-z)
Write informative/explanatory texts to examine a topic and convey ideas and information clearly. (5~P54-b) .
Cenduct short research projects that use several sources to huild knowfedge through investigation of different a tapic. (5-PS4-b)
Report on a'topic or text or present an opinion, sequencing ideas Iogically and using apprapriate facts and releévant, descriptive detslls to support main ideas or themes;
speak clearly at an understandable pace. (5-PS4-b) .

Reason abstractly and quantitatively. (5-ESS1-a)
Construct viable arguments and crlthue the reasoning of others (5 ESSl-a),(S-PSZ-a),(S-ESSI- R

\pterpief; coordinate values of points in the context
of the situation, (5-E5$1-b}, (54 ESSJ-a), (5-5551-¢) ) :

*The performance expectations marked with an asterisk |ntegrate traditional sclence content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.

January 2013 Page 2 of 2




_MS.Structure and Pro erties of Matter

Students who demonstrate understandmg can: L _ _ g
MS-PSl1l-a. Develop molecular-level models of a variety of substances, comparing rhose wi simple molecules to those with
extended structures. [Clarlficatlon Statement: Student-provided examples should vary in complexity. Molectiar models could include drawings, 3D
physical structures or computer representations. Examples of atoms combining could include hydrogen and oxyGen bining to form hydrogen peroxide or water,
sodium and chigrine to form an extended structure, or carbon to form a diamond. Subimits are atoms (e.q,/Crystgls, metals). An example of subunits coukd include
sodlum and chloride, which forem: crystals.] [Assessment Boundary: Valence electrons and bonding energy/are npt addressed. When complex structures are made of
subunits of fenlc natures, discussing the ionic nature of the subunits is not required.]
MS-PS1-b. Design a solution that solves a practical problem by using charactepistic £
substances.*® [Clarification Statement: Real world problems coutd involve the need to teg for water qualis
substances can include melting and bolling peints, density, solubility, reactivity, reaction witlrdxyges, and phase abg given temperature.] [Assessment Boundary:
Limited to simple common substances {e.g., scdium chloride, sugar, sodium bicarbonate, £alciur} chloride, water, mekgane, b opane, hydrogen, oxygen, steam).]
MS-PS1-c. Develop a molecular level model that depicts and predicts why gither temperature harnge and/or change of
state can occur when adding or removing thermal energ a pure substance. [Cianfication,Statement: Examples of models
can Include drawings and diagrams. Examples of pure substances can include w# Assessment Boundawy: Thiwse of mathematical formulas
_is not intended. Showing that electrostatic interactions break when chan 3
- = Ay R

iegmival and physical properties of pure
‘or rigeral content of ores. Properties of '

Connections to other DCTs in this grae‘e-fe vel: will be added in future vers.fon.
. Articulation of DCIs across grade-fevels: will be added in future version..
Common Core State .S‘tandards Connections:

ELA/Literacy ~
RST.6-8.3 Follow predsely a multlstep procedure when carrying out experiments, taking measurements, or performing technical tasks (MS -P51-b)
RST.65-8.7 Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually {e.g., in a ﬂowchart dlagram,

) model, graph, or table). (MS-PSI-c)
WHST.6-8.7 Conduct short research projects to answer a-guestion (Including a self -generated question), drawing on several sources and generating additional related, focused

questions that allow for multiple avenues of exploration. (MS -P51-8)
*The performance expectations marked with an asterisk Integrate traditional science content with engmeermg through a Practice, Disciplinary Care Idea, or Crosscuttlng Concept.
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MS.Structure and Properties of Matter

SL8.1
SL.7.5

Mathematics ~
6.EE’

“Rapresent and analyze quantitative relationships batween dependent and Independent varlables, (M&-PS1-

Engage effectively in a range of collaborative discussions (one-on-one, In groups, teacher-led) with diverse pal
others’ ideas and expressing their own clearly. (M5-PSI-¢)
Include muitimedia components and visual displays in presentations to ctarify claims and findings and empldsize

ient polnts, (MS-P51-3)

rs on grade 6 topics,. texts, and issues, building on

6.5F

Develop .understanding of statistical varla_blllty (MS-PS1-b)

*The performance expectations marked with an asterisk Integrate traditional sélence content with englneering through a Practice, Disciplinary Core dea, or Crasscutting Concept.
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MS.Chemical Reactions

| Students who demonstrate understanding can:
MS-PS1-d. Develop molecular models of reactants and products to support the explanati

that atoms, and therefore mass,
- d drawings that represent atoms rather than

MS-PS1-e. Analyze and: mterpret the propertles of products and reactants to detg 'mme ifa chemical reactlon has occurred.
[Clarification Statement; Reactlons could include burning sugar, mixing vinegar and baking soda; 3 : Y wrth a weak acld Properties to analyze are | ;
limited to density, melting point, boiling point, states, colors, solubllity, flammability, and odor.]- : !

MS-PS1-g. Desigii, construct, and test a device that either releases or absorbsg therms ergy\iy chemical processes.*
[Clarification Statement: Design selutions could involve chemical reactions such as dissoly urni 9. a food Item and measuring the
. temperature of water heated from the reaction.] [Assessment Boundary: Criteria othe p : eqded in testing the device.]
MS-PS3-f. Develop models to represent that plants produce sugars b ting ¢ '7 '3 ater and absorbing
energy, and that the opposite process occurs in plants 'd : ' g2 per jarifidetion Statement: The focus is
on the reciprocal nature of the chemical synthesis and breakdown of sugar and ifRals as representatlves 1

. ) [Assessment Boundary: Balancing reactions Invelving complex organic moleculeg ired. 2 sed.]
MS-PS1-f. Gather and communicate information that people’s nead§ anth desirés
and that synthetlc materials come from natural FeSOUrcés ag:

in this grade-fevel: wi be added In future versfan
" Articuiation to DCIs across grade-levels: will be adided in fulure version.

*The performance expectations marked with an asterlsk lntegrate traditional science content with enginearing through a Practlce, Disciplinary Core Idea, or Crosscuttlng Conoept
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MS.Chemical Reactibns/ /

Comman Core State Standards Connections:
ELA/Literacy ~

RST.6-8.7 Integrate quantitative or techinical information expressed in words in a text with a ve i atioexpressed visually (e.9., in a flowchart, diagram, model,
graph, or table). (MS-P51-d),(MS-PSI-g) . . ' .

R1.8.3 Analyze how a text makes connectlons among and distinctions between individu oughgomparisons, analogies, or categories). (MS-P51-g)

SL.7.5 Include multimedia components and visual displays in presentations to clarify d findings and emphasize salidbgt points, (M5-P53-7)

Mathematics — . )

MP.2  Reason abstractly and quantitatively. {M5-PS1-e),(MS-PS1-g)

MP.5 Use appropriate tools strategically, (M5-PS1-g}

MP.9 Look for and express regularity in repeated reasoning. (M5-PS1-d}

6.EE Represent and analyze quantitative refationships between dependent an

6.SP Develop understanding of statistical variabliity, (MS-PS1-g)

*The performance expectations marked with an asterlsk integrate traditional sclence content with englneering through & Practice, Disciplinary Core 1dea, or Cross;uttlng Conc_ept.
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MS.Forces and Interactions

MS:Forces and Thter FACH

MS-PS2-a.

MS-PS2-b.

MS-PS2-c.

MS-PS2-d.

MS-PS2-e.

MS-PS2-f.

i
Students who demonstrate understanding can:

Develop a graphical or physical model, based on Newton’s Third Law, to test solutlons toa practlcal problem

by predicting the motion of two interacting objects.* [Clarification Statement: Examples gf practical problems could include safety tests
on cars that collide with other cars or stationery objects; or the impact of a meteor on a space vehicle.] [AssessirniBoundary: Restricted to vertical or
horizontal interactions In one dimension. ] ' '

De5|gn an investigation to produce empirical ewdence supporting the d .

qualitative.] o .
Ask questions about data to clarify the factors that affect the’s oyl ctric and magnetic forces to

C 4 ! de electromagnets, electric
motors, or generators, Empirical data can Include measuring the effect of the nunier of #irns of wire on the strength of ar ele gmagnet, or the effect of
Increasing the number or strength of magnets on the speed of an electric motgr! £ Y [ b aw Is not intended ]

interactions determine the motion of systems of objects In's ; i Eion Statement: Evidenc¥6r arguments can include
charts displaying mass, strength of interaction, distance from the.sun, orbital peridds of Skjess withif the solar system, and various examples of why objects with
herizontal velocity fall Into the earth versus why satellites don't faII into the earth.] [Ag essmen_t Bgundary: Quantitative arguments are not assessed. Newton’s
Law of Gravitation is not assessed Evidence for arguments is gixeq to students ] '
Design, conduict, and évaluate an investiga

exerting forces on each other, even thoug 3 gt ;X g ct. [Clant‘catlon Statement; Evaluating an experimenta
design refers to evaluation of an experiment’s abllity to provide Hatdwe Yyt meet the gdals of the experiment. Examples of this phenomenaon could

. space and can beé mapped
- ball,a charged object, ora
c: )

- A stable syste ¥
- forces that returh the I(
hanging'from & ‘string). A ystert can'be stat=c but unstable ) : Bt
(&.9., 3 pencil.standing; o end): (MS-PSZ-FJ S | . people’s negds; {M5-P52- a),(MS—PSZ f)

" *The performance expectations marked with an asterlsk Integrate traditional science content with engineeting through a Practice, Disciplinary Core Idea, or Crosscutting Concept
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MS.Forces and Interactions />
= :

Connections to other DCIs in this grade-level,

Articulation to DCTs across grade-levels: will be added in

Caminon Core State Standards Connections: -

ELA/Llteracy — '

RST.6.3 Follow precisely a multistep procgduri rements, or performing technical tasks, (MS-PS2-c),(M5-P52-2}
Mathematics—

MP 1 Make sense of problems and persevere 1.5

MP.2 ' ] i

MP 4 Modet with mathel

MP.5 tse appropriate,

MP.6 Attend to p

5.0A ~ Anglyze p:

6.RP Unde ¢

6.EE Apply ark raic expressions, (MS-P52-¢)

6.EE.9 Reprasent aqg: ent and independent variables. (MS-P52-2}

7.RP Analyze propowc olve real-world and mathematical problems. {MS-P52-c}

7.EE Selve real-iife an erical and algebralc expressions and equations. {M5-PS2-b), (MS-P52-0)

*The performance expectations marked with an asterisk integrate traditlonal science contant with engineering through a Practice, Discipinary Core Idea, or Crosscutting Concept.
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MS.Energy

MS-PS3-a.

MS-PS3-b.

MS-PS3-c.

MS-PS3-d.

MS-PS3-e.

MS-PS3-g.

“Students who demonstrate understanding can:

Construct and interpret graphical dlsplays to describe the relationships between the klnetlc energy of an obJect
and its mass, and between the kinetic energy of an object and its speed, in order to better def" ine a real world
problem.* [Clarification Statement; " Data are provided to students. Examples could Include riding a blcycle, rolling a rock downhill, and getting hit by a hardbal
versus a tennis ball.] [Assessment Boundary A focus on caleulating kinetic energy from the equation s not intended. ]

Develop models to describe that when the distance between objects within a system changes, electrical,
gravitational, or magnetic fields store different amounts of potential energy. [Carification Statement: Examples of systems in
different canfigurations could include: the Earth and either a rolter coaster cart at varying positions on a hill or objects at varying heights on shelves, an iron nall
being moved closer to a-magnet, and a ballogn with static electrical charge being brought closer to a classmate’s hair. Examples of models could include
representations, diagrams, pictures, or written descriptions of systems In different configurations.] [Assessment Bpnpdary: Quantitative calculations are not -

requlred.] o )
Design, construct, and test a device that either minimizes or maximizes thermgi’energy transfer by conduction,
convection, andl or radlatlon * [Clarification Statement: Examples of devices could Includgén ingefated box, a solar cooker, and a Styrofoam cup.

not assassed.] - . o _ :
Design an investigation to determlne the relatlonshlps among th _' ired, the type of matter, the

% ion Statement: Examples of experiments

thermal energy transferred are.not assessed ]
Use and present written argumenis that contain evidg

an object changes, energy is transferred to or from dpported by emplrical

hould be provided to students
energy transfers always result in some energy being
Arguments are qualitative only.]

Modlfy the de5|gn of a machine to lmprov s its i : edu g energv transfer to the surrounding

; m mohon to thermal energy due to friction. Solutions

Crosscutting Concepts

ob]ects Interactiig

*The performance expectations marked with an asterisk integrate traditional science content with engmeermg through a Practlce, Disciplinary Core Idea, or Crosscutting Concept.
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MS.Energy

Connections to other DCIs in this grade-level: will be added in fufure version.

ELA/Lfteracy =
RST.G-8.3
RST.6-8.7

RI.8.3

WHST.6-8.1
WHST.6-8.4
WHST.6-8.7

WHST.6-8.9
SL.8.5

Mathematics =
MP.1

MP.2

MP.5 -

5.MD

6.RP
6.EMS-PS3-C
6.EMS-PS3-A.1
6.EMS-P53-A.2¢
7.RP

Make sense of problems and pets

Articulation to DCTs across grade-levels: will be added in futtre version.

Common Core State Stawdards Cannectfons

- model, graph, or table} (M5-P53-a) .
Analyze how a text makes connections among and d]stlnctlons hatwae

FS3-a)

Write arguments focused on discipline tontert. (MS5-P53-2) o
Produce clear and coherent writing in which the development, orgay

Conduct short research projects to answera
guestions that allow for multiple aven
Draw évidence from informational tgx

‘Reason abstrar:tly and quantitatively.

. (M15-PS3e)

ve pruhlems (M5 £53-3)
dependent and independent variables. (M5-P53-a), (M5-P53d)
umber exponents, (MS-PS3-a)

) a)

1d and mathematical problems. (MS-P53-a)

‘orming technical tasks. (MS-P53-c)
ation expressed visually (e.g., In a flowchart, dlagram,

s and findings and emphasize salient points. (M5-P53-56)

, :'roprta to task, purpose, and audience. (MS-PS3-¢) .
awging op’several sources and generating additionat related, focused

*The performance expectations marked with an asterlsk Integrate traditional sclence content with engineering through a Practice, Disciplinary Core Idea, or Cresscutting Concept.
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MS Waves and Electromagnetic Radiation

[MS:Waves and EI6Ctro

Students who demonstrate unclerstandrng can

MS-PS4-a.

MS-PS4-b.

MS-PS4-c.
MS-PS4-d.

MS-PS4-e.

Use digital tools and mathematical concepts to cg

Demgn an mvestlgatlon to produce data that support the srmple model for waves, mcludlng how the energy in a

Waves. ]

Develop a model to represent how waves are reflected, absorbed ansmitted through various materials_.
[Ciariﬂcatlon Statement: Varlous materials could include water, glass, meta[s, or Earth Lacgof a mdterial, a vacuum (bell jar), is also included.] [Assessment -

Analyze and interpret student-generated data to describe achanical waves as they intersect.
Construct an explanation, using a wave model of light, fg Iook different depending on the

composition of the material and the wavelength and g it 'de of the Ilg t th shlnes on them. [Assessment Boundary:
Qualitative, not quantitative. The assessment is restricted to the following wav Bugth, 3

g Practices

o e

" Connections to other DCIs In this grade-level: will be added in future version. T

Articulation to DCIs across grade-levels: will be added in future version.

*The performance expectations marked with an asterisk lntegrate tradltconal science content with engineering through a Practlce, Disciplinary Core Idea, or Crosscutiing Concept.
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Common Core State Standards Connecilons:

| BA/Ltemscy -
RST.6-8.2
RST.6-8.3

WHST.6-8.2
WHST.6-8.4
 WHST.6-8.9
5.8.1
SL.8.4 .
SL7.5
Mathematics—

MP.4
G.EE

- Preduce clear and coherent writing in. which the development, organization, and

MS.Waves and Electromagnetic Ra@a@

Cite specific textual evidence to support analysis of sclence and technical texts. (MS-FS4-c)
Detarmine the central ideas or conclusions of a text; provide an accurate summary of the
Fallow precisely a multlstep procedure when carrylng out experiments, taking measurams
Write informative/explanatory texts to examine a topic and convey ideas, concepts, an
content. (MS-PS4-cl(MS-P54-d) ‘

| tasks, (MS-PS4-3)

Engage effactively in a range of collaborative discussions (one-cn-one, In
others’ ideas and exprassing their own clearly. (MS-P54-d) ]
Present clalms and findings, emphasizing safient peints in a focused, coheant o
apprapriate eye contact, adequate volume, and clear pronunciation. (/8-

Model with mathematics, (MS-P54-a) ’ .
Represent and analyze quantitative relationships betwee

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Discipfinary Core Idea, ar Crosscutting Concept.
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MS Structure, Function, and Information Processin

Students who demonstrate understandlng can:
MS-LS1-a." Design and conduct an mvest:gatlon to provide evidence that Ilvmg thlngs are prad |
: at va_rlous scales.* [CIarlﬂcatIon Statement: Emphasis is on recognizing the strength of evldence from jivestigafions supporting the core idea that living

MS-LS1-b. De5|gn and conduct an mvestlgatlon to generate e\ndence that upi I

[Clarification Statement Students can develap and construct investigations that generate€vi
organisms). Students can determine which of multiple investigations will provide the b

MS-LS1-c. Develop and use modéls to support explanations about the sthy oA ) . ‘

specifi ic parts of the cell (i.e., nucleus, chloroplasts, mltochondn a; celt membrane, and cell wall). [Clarification
£ : scts the functioning of the cell a5 a whole.] [Assessment

~ Boundary: " The assessment should provide-avidence of students’ afiities to refats ‘ : lls to a function and explain how that part is necessary
to maintain the stability of the cell. Assessment i% limited to the cell §a ot 2 Rs and the general functlon of that part of the cell as it
relates to the overall function of the cell.]” “ oo NN ) )

MS-LS1-d. Design and conduct an investigation to gather evidehce to sypport-explana i‘on__ that the body is a system of
interacting subsystems composed of groups of cells i ) sues aptl organs specialized for particular
body functions, and that scientific g ' oy s have led to improvements in
nutrition, health, and medicine, ¥ [Clarificatiot
digestive, respiratory, nervous).] [Assessmert Boupdarys,
for the interactions of body systems, angAl he norf
system.]

MS-LS1-l. Constructan explanatlon DY
stimuli by sending messages L0
[Clarification Statement: Emphasls is on expl$
abilities to provide a basic and i

d evidenceé of how sensory receptors respond to
mediate behavior or stored as memories.

#ht Boundary: The assessment should provide evidence of students’
uli In the-environment and send electrical impulses to the braln where they

MS-LS1-m. Gather, read fhd catéinforinatidn for how the storage of long-term memories requires changes in the
i« jerve cells in the brain. [Clarification Statement: Students can evaluate the source of
yt memory and brain function and communicate a conceptual explanation of the structure

*The performance expectatsons marked with an astetisk lntegrate tradltlonal science content W|th engmeerlng through a Practn:e, Disciplinary Core Idea or Crosscuttlng Concept
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Cannecﬁans o other DCIs i this grade-level: wilf be added in fiiture versions.

ELA/Literacy —
RST.6-8.1
RST.6-8.2
RST.6-8.3
RST.6-8.7

RI.G.8
WHST.6-8.2

WHST.6-8.4
WHST.6-8.8

WHST.6-8.9
SL.7.5

Mathematics —

Arbicuiation to DCIs across grade-levels: will be added in future versions.
Common Core State Standards Connections: :

m)

content. (MS-L51-¢)(MS-L51-)
Produce clear and coherent writin
Gather refevant information from
while avoiding plagiarism and
Draw evidence from Info!
Include muitimedia compps

Write Informative/explanatory texts to examine a topic and o

distinet from prior knowledge or opinions. (MS-LS1-m).
or performing technical tasks. (M5-L51-a),(M5-L51-5),(MS-L51-d)

J rasearch. (MS-LS1-m)
claims and findings and emphasize salient points. (MS-L51-¢}

*The performance expectations marked with an asterisk integrate traditional sclence content with engineering through a Practice, Disciplinary Core Idea, or Crosseutting Concept.
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MS.Growth, DevelGpment, and Reproduct

MS.Growth, Development, and Reproduction of Or' anisms
Spro f.Organism :

MS-LS1-i.

MS-LS1-h.

MS-LS3-a.

MS-LS3-b.

MS-LS4-g.

Students who demonstrate understandlng can:

MS-LS1-g.

MS-LS1-e.

Construct an explanatlon using evidence for how environmental and genetlc factors affect the growth of
orgamsms. - [Clarification Statement: Emphasis is on the impacts of both environmental (e.g., abundance of food, light, space) and genetic factors {(e.g., large
breed vs. small breed dogs, different species of grasses, different specles of trees) on growth of organisms. 1 [Assessment Boundary: The assessment should measure
students” abilities to explain growth diffevences in terms of both envircnmental factors and genetic potential.]

Analyze and interpret provided data to generate evidence supporting the explanatlon that plants may contlnue to
grow throughout their life through the production of new plant matter via photosynthesis. [Clarification Statement:
Emphasis is on a conceptual understanding that plant grawth continues throughout the life of plants via photosynthegig and not on the details of the mechanisms that
enable plants to grow, The data may be from investigations, simulations, or archived data.] [Assessment Boundary;/TheNg sessment should measure students’ abilities
to interpret the data that does or does not support the idea that plants grow throughout their lives via photesyn e515
Use a moclel to support the explanatlon of how the genetic contrlbutlo n fro

ey parent through sexual
: . : gSults in offspring with identical
genetic information.' [Clarification Statement: Emphasis is on using models (e g., Punnett spliares diag as, simulations) to explain the cause and effect

De5|gn and conduct an lnvest|gat|on to generate evidence for

reproduction of plants, including the role of some animal behz : _ ) ul plant reproductlon.
[Clarification Statement: Emphasis is on investigations providing evidence of the mechenismgdsed by plants t aid reprodiction. Whe mecttanisms include speclalized

plant features (e.g., bright flowers, cdors, nectar, sticky seed coats, fruits) and intepattiongvith anlmals (e.g., bees carrying n iy plant to plant-as they feed,
animals eating frult with seeds).] [Assessment Boundary: The assessment shoulg/provige avi ot " abiliti ¥ e mechanism with features of
the plant. Students should be able to generalize the evldence to multiple plant nd ahigal intéractions 2 i iali .and animals have co-
evolved.]

Construct an argument supported by empmcal e\ndence and s ] C pé ‘.soning to support an argument for_how

needs of the animal.] [Assessment Boundary: The assessment'should. provide-eyi Rabilities to support arguments for cause and effect
relationships between animal behaviors (e.9., nest building, spa heda alizatlon) and Increased probability of successful
repreduction.]

Apply scientific knowledge to support the exp ana at chaige Matigns) to genes located on -
chromosomes affect proteins and may resulti in ; - i, orpeutial effects to the structure and
function of the organism: [Clarificat Ahat genetic mutatlons can result In har'mful benefictal, or

level or any mechanism for protein gyf 4 ool N
Gather, read, and comijunics '_ matio  teglinologiés that have changed the way humans mfluence
the inheritance of desi el traits in or on Statement: Emphasis is on evaluating Information from rellable sources, about the

wduals and society. ]
; contrlbutmg to explanatlons for the relatlonshlp

« Genes are located in the: ehit 050me5 of cells, wnth
‘éach clironigsome pair containing two variants of. each
of many distinct genas. (M5-L53:3) .

_Inﬁerdependence of Scienee, . eering,fanﬂ

. Eich distinct gené chiefly conttols the producuon of ~ Technology: .

*The performance expectatlons marked \mth an asterisk lntegrate traditional science content.with engineeting through a Practice, Disciplinaty Core Idea, or Crosscutting Concept
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qment an‘cIURe

etweenevidertaiand-expl At atoTS. i
Connections Lo otfier foplcs in this grade-level: will be added in fulure version.
Articulation across grade-fevels; will be added In future varsion.

'

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept,
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MS. Growth Development, and Reproducl:loj/\f)Orgamsms

‘ C‘omman Core State Standards Connections:

ELA/Litaracy -
RST.6-8.1
RST.6-8.3
RST.6-8.4

RST.6-8.6
RST.6-8.7

RST.6-8.8
RI1.7.8

WHST.6-8.1
WHST.6-8.2

WHST.6-8.7

WHST.6-8.8

“WHST.6-8.9
sL.8.1

sL8.3
5L.6.4
S$L.7.5
Mathematics —
MP:1

MP.2
MP.3

Cite specific textual evidence to 's'upport analysis of science and technical texts. (MS—lS4 g)

Follow precisely a multlstep procedure when carrying out experiments, taking measurem ing technical tasks, (MS-L51-g}

Determine the meaning of symbols, key terms, and othér ciomaln-specﬂ" ic words and p) sed in'a specific sclentific or technical context relevant to
grades 6-8 texts and topics. (MS-L54-g} 7N -

Analyze the authcr's purpose.in providing an explanation, describinig a procedure exBy ina ﬁext. (MS—LS-?-g)

Integrateé quantitative ar téchnical information expressed in wokds in a text with
model graph or table) (MS LSJ-e),(MS -L59-g)

Write |nformat|ve/explanatory texts to examlne a topic and convey ideas
content. (MS-LS3-b) . . SN
Conduct short research projects to answer a question (mcludmg a self-gens

questions that allow for multiple avenues of exploratign, (M5 LS‘I-e)

sctively; assess the credibility and accuracy of éach source; and quote or
format for citation. (MS-L54-g)

Make Sensé of problemiand pa
Reason abstractly and qua ]

5.0A

Analyze

*The performance expectations marked with an asterisk integrate traditional sclence content with engineering through a Practice, Disciptinary Core Idea, or Croéscutting Concept.
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in Organisms and Igcoéystems

MS:Matter and:Exer .
Students who demonstrate understanding can: _
MS-LS1-j. Base explanations on evidence obtained from sources for the role of photosynthesis in the cycling of matter and
flow of energy on Earth. [Clarification Statement: Emphasls Is on constructing conceptual explanations of the cycling of matter and flow of energy and the
assumption that natural laws operate today as they did in the past and will continue to do so in the future.] [Aggessment Boundary: The assessment should provide
evidence of students’ abllity to trace carbon through the carbon cycle and explain that plants use energy f7dm ths sun to rearrange the atoms into molecules that. have
more stored chemical enargy. Students should be expected to construct explanations that energy Is trapéferreddrom plants to animals and relate this to photosynthesis.
The assessment should provide evidence that stucents can construct explanations that energy from $He sun 46 captured by. photosynthésls and is then transferred from
plants to animals. ’ :
MS-LS2-e. Conduct an investigation of the cyclmg of matlser among !wmg a il non

ing parts of ecosystems to support the
dspient: Emphasis Is on students using simulations and

s of matter. Students can provide -explanations that rely

madels to Investigate the cycling of matter and flow of energy. The emphasis is on unde :
Mentity of thie atoms Involved in the cycling. Stidehts

on the core idea that matter is canserved and matter cycles. The conservation-is explafie

use avidence gathered through the investigation to construct explanations for the and myg-Iiving components of various ecosystems (e.g.,
ocean, desert, forest, wetland, terrarium) and where the matter s moving in th yste The bgsessment should provide evidence of students’
abilities to use data as evidence to support explanations.] -

MS-LS2-f. Develop and use a model to support explanations abouj ; : d enétgy into and out of
ecosystems and among organisms. [Clarification State . : d webs that include the interactions of
producers, consumers, decompoesers, and energy sources to explain, the nsfe Gty of ecosystems (e.g., forest, wetland,

- desart, ocean, terearlum). Emphasis Is on only light, chemical, and thermalsgergy™s h g7 emp ¢sls on the concept titat the total amount of energy does not change.
Students should be able to conceptually describe the movement of carbon, hyticogen'sd oxygfn as it eycles through an ecosystem.] fAssessment Boundary: The

assessment should provide evidence of students’ abllities to use models (i.e.,-representat and simulatons) to expiain the flow of energy and conservation of matter in

MS-LS1-k. Develop a model to support the expla ation that wi idual organism, food moves through a series of
chemical reactions in which it is broke andreg new molecules to support growth, or to
re[ease energy. [Carification Statement: Emphasl Iso a co‘ = '_ "} ding ¥ '_ ‘ Sycling of foad and the reléase of energy and how It Is used In

1entBoundary: The assessment should provide evidence of students’
pfatker, and that some of those molecules become part of the .

MS-LS2-b. thie p SE ATgUInE at orgz s within different ecosystems obtain matter and
energy in _s;mllar ways. ¢ r astlons that clarify the argument for the similar ways matter and energy are obtained in
various ecosystems.] [Asses ide evidence of students’ abllity to pose questions to clarify evidence about obtalning and

Ko ¥ ystems.

MS-LS2-c. Construct and pre : - ical evidence and scientific reasoning for multiple
expla natlons for howkchan al o co.mponer_its‘ of an ecosystem result in changes to the

T asls is on the merlts of arguments of alternative explanations for what happens to an

ecosystern may cause shifts In populations and relative numbers of species In the ecosystem. The assessmenit should
atterns in data and meake warranted Inferences about changes in populations. The assessment should provide

MS-LS2-g.
: isrupted ecosystem.* [Clarification Statement: Emphasis is on dlstlngulshmg between effective
remediation plan, reclamation plan, flood control, controlied burns) a disrupted ecosystem.] [Assessment

*The performance expectatlons marked with an asterisk integrate traditional science content with enginearing through a Practice, Disciplinary Core Idea, or Crosscutting Concept
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MS. Matter and Energy in Organisms a and Ecosystems

ELA/L:feracy—
RST.6-8.1
RST.6-8.3
RST.6-8.6
RST.6-8.8
RL8.8

‘WHST.6-8.1
WHST.6-8.4
WHST.6-8.7
WHST.6-8.8

WHST.6-8.9
SL.6.1

SL.6-7.3
S5L.6-7.4
SL.7.5
Mathematics=
MP.3

MP.4

5.0A
6.5P.

" Trace and evaluate

Cite sp d technical texts. (MS 1515 %

Follow p lng out experiments, taking measurements or performing technical tasks, (MS-£52-g)
Analyze the & lanation, describing a procedure, or discussing an experiment In a text, (M5-£52-l)
Distinguish amo! ted on research fi nd]ngs, and specutation in a text. (M5-L52-b)

glaims in a text, assessing whether ther reasonmg is sound and the evidence is relevant and sufficient to support the
claims.; (MS-L82-b)
Write arguments to suppy
Produce clear and coheren

reasons and relevant evidence. (MS-LS2-b) (MS-L52-C)(MS-L52-g)

thé development, organization, and style are appropriate to task, purpose and audience, (MS-L52-¢),(M5-L52-g)
Conduct short research proje y ier a question (including a self-generated question), drawing on several soures and generating additional, related, fccused
questions that allow for multiple ues of exploration. (MS-L52-e),(M5-L52-b)}

Gather relevant Information from multiple print and digital sources; assess the credibility of each source, ‘and quate or paraphrase the data and concluslons of others
while avoiding plagiarism and providing basic bibliographic infoermation for sources. (M5-L52-c),(M5-L52-g) .

Draw evidence from literary or informational texts to support analysis, refiection, and fesearch, (MS-LS15) . :

Engage eﬁ’ectwely in a range of collaborative discussions {cne-on-cne, in groups, and teacher-led) with diverse partners on grade 3 toplcs texts, and issues, buildmg
on others’ Ideas and exprassing their own dearly. (MS-L82-c),(M5-L52-g)

Delineate a speaker’s argument and specific claims, distinguishing claims that are supported by reasens and evidem':e] fromi claims that are not. (M5-L52-B) (MSLS2-c)(
MS-L52-g)

Present claims and ﬂndlngs, sequencmg ldeas logically and using pertment descriptions, facts, and details to accentuate maln ldeas or themes; use approprlate eye
contact, adequate volume, and clear pronunciation. (MS-£52-¢},(MS-L52-g)

Inciude muitimedia components and visual displays in presentauons to clarify claims and findings and emphasize salieht pomts {M5-152- f),(MS -L51-k)

Construct viable arguments and crlthue the reascning of others. (MS—LSZ-C),(MS L 52-g)
Model with mathematics. (MS5-L52-7
Analyze patterns and relationships. (MS-L52-f), (MS-LSZ-e) {MS-LS2-b), (MS LS2- c)

Summarize and describe distributitns, (MS-L52-€)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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endent Relationships m.Ecos stems

_ MS Interde

.

Students'who demonstrate understandlng can' '

MS-LS2-a. Use a model to support: explanatlons of the effect of resource availability oh.organisms and POPUIatiens_ of

ecosystems and/or graphs and ‘charts showing the flow of matter in food webs or food chains for yhi ddents explain the cause and effect of varlous events and/or
conditions.} [Assessment Bounidary: The model should focus on organlsms” needs and how regplirces ik fhe’ ecosystem meet these needs. Determming the cartying
capacity of ecosystems is beyond the Intent.]:

MS-LS2-d. Construct explanations for common patterns of :nteractlons - gre ecosvstems. [Clarlﬂcatlon Statement: EmphaSIS
Is on explanations for commen patterns of Interactions (e.g.; competition, predation, padasiti m, ¥outualism) that exist in different ecosystems.]
[Assessment Boundary: The assessment provides evidence that students can explajef thedsefsistency for th nterastions of organisms Wlth other Orgamsrns and/or .
the environment across different ecosystems (e.g., ocean, forests, wetlands, des arlums, cities).]

MS-LS4-i. Use a model of managed ecosystems to evaluate and ifnptd digitaln ecosvstem blodlverslty *

MS-LS4-j. Use arguments supported by scnentlf’ c evidence and \

maintaining biodiversity and ecosystem services.* (o3
about blodlversity in light of economic and social consideralians in real world situat

sment: Emphasls is on determlnlng the best evidence for an argument
) dents should be able to determine the evidence that is consistent-with
805 beneﬂt from health e:osysbems (e.g., food, energy, medicines).]

MS-LS2-h. Ask questions to clarify how patterns of shgtal _ T ing behaviors contrlbute to a survival

.advantage. N _ _ , :
[Ctariflcation. Staternent: Emphasis is on questlons that sae evl‘ i ments ofhgw sociy| intgfactions and group behaviors benefit organlsms’ abilities to
survive and reproduce (e.g., gather food, flock, school, herd, it fe : 5elves from weather, predators, natural hazards).] [Assessment
Boundary: Assessments should prov] ace of students’ 15t provide evidence of cause and effect relationships between behavior
- and survival advantage. These I piaplt vary different ecosystems (e.g., forest, » Ocear, deser}, wetlands).]
MS-LS2-i. Ask-questions to cla' ' '
maintaining biodiy
arguments and take into

Statement: Emphasis is on questions that differentiata sclentific from cther kinds of
5) :ence alone 1 {ﬁssessment Boundary: The assessment should provide evidence that

S.* [Clarifi%a
isions are mada
ent are based

*The performance expectations marked with an asterisk integrate tradltional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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MS Interdependent Relatlonshlps in Ecosvsl/ms/

*-‘Spediflitation
o pnncup!e rid other

Cannemons J1o] ather tap.m in thf_f.' grade-le vel: will be added in future vers!ons
Articuiation across grade-ievels: wiil be added In future versions. . .
Conimon Core State Standam’s Connections:

ELA/Literacy~ : )
RST.6-8.1 Cite specific textual evidence to support analysis of science and technica
RST.6-8.7 Integrate quantitative or technical information expressed in words in a %
graph, or table), (MS-LS4-]) .
RST.6-8.8 Distinguish among facts, reasoned judgment based on research findings, 3 2
RL7.8 Trace and evaluate the argument and specific claiims in a text, assessing w ethel the reagening Js

“claims. (MS-LS4-1}, (MS-L52-h) —_—
WHST.6-8.1 Write arguments focused on disclpline-specific cefitg
WHST.6-8.2 Write informative/explanatory texts, includingthe

‘ roceduresl experlments or techmcat processes. (M5-L52-d)
WHST.6-8.4  Produce clear and coherent wrltlng in whigh

#(e approgriaté o task, purpose, and audienca. (M5:L54-1),(MS- L52-h), (M5-

: L5z L

WHST.6-8.7  Conduct short research pmJects to ansivar & g din g & drawing-on several sources and generating additional related, focused
questions that allow for multiple avenues df exploxatior. 54-i) b 2~h (MS-LS2-0)

SL.8.1 Engage effectively in a range of collaborativerdiscus g0 er-led) with diverse partners on grade 6 topics, texts, and issues, building on
others’ ideas and expressing their own clearly.

5L.6.3 Delineate a speaker’s argurps ‘

sL.7.4 Present claims and.findiegs; ¢

Mathematics —

MP4 Model with

5.0A Analyze pattern nd:red ﬂonshlps (MS-LSZ-a) \

7.5P.3 Draw Informal comiparative,inferences about two p

8.F Use functions t& mod

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, D|5c1p||nary Core Idea, or Crosscutting Concept
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ﬂ MS Natural Selection and Ada tations

Students who demonstrate understandmg can:
MS-LS4-a. Analyze data from the fossil record to describe evidence of the history of life on k rth [Clarification Statement: EmphaSIs Is

climate or other environmental conditions that existed when the organism lived (e.g., fossils of salt water organje 5 in #n area without an ocean Indicates that'an
ocean: once existed in this area, fossils of tropical plants in a desert area Indlcate the area once had a tropica 9
Colorado plateau indlcate the area was once an ocean. Specles now extinct but simllar to erganisms living Mday provide evidence for the evolution of life on Earth).]
[Assessment Boundary: The assessment should measure students’ abilities to create Inferences about §b 4 hiStO gf life on Earth using given data.]

MS-LS4-c. Construct explanat:ons for the anatomlcal similarities and dlfferen o' gen Yossils of once living or_'ganisrns

5 to species living today based on the
tyres In mammals, horse evolution

' patterns.* [Clarlfication Statement: - Emphasis is on constructing explanations for the relé
patterns of similarities or differences {e.g., dinosaurs are more cosely related to lizards Ehp

MS-1S4-b. Construct ei(planations for why most individual organi : 2 fie 2 ganisms, that lived
MS-LS4-d. Analyze graphical drsplays to compare patters

species to identify relationships not evident'ir the _ 1, ngtoMmy. [Clrification Statement: Emphasis Is on comparing
patterns that appear as gross simllarities and differences to pro deieNidgrice of e Jonshigs amagg orgarisms that are more or less related.] [Assessmient

MS-LS4-e. Construct explanations for how genetic variationg, of ti i irpopulation ihgrease some individual’s probability
of surviving and reproducing in a specific enviranment, which tends- P
traits in the population. [Clarification Statement: is\is-or\using Aimplefrobifiity stgments to communicate explanations for how varlation of
traits among organisms provides increased 15 for: | ¥ Segsprént Boundary: The assessment should provide evidence of
“students’ abilitles to explain why some tpait el - mare preva[ent for those Individuals better at finding food, shelter, or avolding

predators,]
MS-LS4-f. Use mathematical mod
changes within species

a population. [Clarification Stabe
[Assessment Boundary: The assessment™s
changing over time. ]

MS-LS4-h. Gather, read

ions that tend to increase or decrease specific traits in
gls to axplain trends hased on data for changes in populations over fime.]

two populations of the same species in different

{ parate species. [Clanfication Statement: Emphasls Is on students providing evidence tiat
same species in different environments have evolved separately and become separate species. ]

*The performance expectatlons marked with an asterisk mtegrate tradltlonal science. content with engineering through a Practice, DlSClph!’tal'\/ Core Idea, or Crosscuttlng Concept.
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MS.Natural Selection and !\dapta!t‘ipngr

Cannecﬂans to other toples I thfs grada-level will be added in future versions,
Articuldtion dcross grade-levels: will be added in future versions.
Common Core Slate standards C‘onnemans

ELA fLiteracy — .
RST.6-8:1 Cite specn‘" ic textual evidence to suppart analysis of science and technical texts) M
RST.6-8.2 Determine the central ideas or conclusions of a text; provide amg :
RST.6-8.7 Integrate duantitative or techmcai 1nformatton expfessed i

WHST.6-8.2 Write Informatwe/explanatory texts to exa )
content. (MS-LS4-4) - i

- WHST.6-8.4 Praduce clear and coherent wr|t|ng in whichs opriate to-task; purposé, and audlence (M5L54 &)

WHST.6-8.8 Gather relevant mformatlon from multlple prI \ souroe, and quote or paraphrase the data and conclusions of others
WHST.6-8.9 e 7 a-hy '
5L.8.1 4 I | : : “led) with diverse partners on grade 6 topics, texts, and issues, building on
SL.6.4 Preser_lt claims and fingings; sétiencing o MMy and Sing.Matinent descriptions, facts, and detalls to accentuate main ideas or themes; use appropriate eye
contact; adequate ; ' S48 o
SL7Z.5 Include multimi d vi 3 rify clalms and findings and emphasize salient points. (M5-LS4-7}
Mathamatics= ¢ ' ' . '
MP.2 Reason abstractly an
1 MP.6 Attend to precision, (MS-8%5
MP.4 . Model with mathematics. (N
5.0A Analyze patterns and telations f
6.EE - Represent and analyze quantitats dependent: and independent variable. (M5-L54-1)
8.EE . Understand the gonnections betvireeh nships, lines and linear eguations. (MS-£54-d)

*The performance expeciations marked with an asterisk integrate traditional science content with engineering throﬁgh a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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!MS Space S stems

Stndenfé in;ho'demonstrate understandmg 'can'
MS-ESS1-a. Use models of the Earth-sun-moon system to support explanatlons and predlct the cydlic pattern of tides,

eclipses, and observable constellations. [Clarification Statement: Earéh's rotation refative to the positigns of the moon and sun describes the
accurrence of tides; the revo[utlun of Earth around the sun explains the annual cycle of the apparent movement of th constellatmns In the night sky; the moon's

eclipses.] S
MS-ESS1-b. Use models of the Earth-sun system to support the explanatlon that the sep $on 're-arault of Earl:h's tiltand
are caused by the differential intensity and duration of sunlight on differeft refions of Earth over a year. .
MS-ESS1-c. Construct and use scale models of the solar system to support the explénation'q the motions of the planets as
' observed from Earth. [Clarification Statemerit: Models should include physical models (g dncé long wFoothall field, visualization of elliptical orbits)
or conceptual models {e.g., proportions relative to thelr school or state; the role of gravity In-ca Assessment Boundary:- Kepler’s Laws of

orbital motion are not assessed.]

MS-ESS1-d. Apply scientific knowledge to support explanations of how te
space exploration provide information about the surfaces gfplané
[Clarification Statement; For example: The space probe Magellan was designed to yat rad ¢ map the topugraphy ofVenus, Y
atmosphere, the space probe Gallleo was deslgned to’ study the atmosphere of J : it

MS-ESS1-e. Communicate technical information about how instrumen E ié hnologles have led to dlscoverles about
the location of our solar system within the Mllky Wav gala ynthe e 'nsmn and scale of the universe, and the
scientific theories that explain these observatia famant; As examples, the first large optical telescopes made it possible
to determine the position of our own solar system within the My y W MQ identify other gakgles; wdio telescopes detect the cosmic microwave backgraund,

Space telescopg iooks,deep into the universe and has detected galaxies in all.
A ses ment Boundary: Conceptual understanding that

ineeting Practlces
e :

B > 1\
Connections to other DCIs In this grade-level: will be added in future version.
Arbiculation to DCIs across grade-fevels: will be added in future version.
Common Core State Standards Connéctions: [Note.! these connectfons wii be made available soon.]

ELA/LIteracy —
Mathematics —

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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MS.Histo of Earth

'T‘Students who demonstrate understandlng can:
MS-ESS1-g. Apply scientific reasoning using geologuc evidence to determine the relativeages of a scquence of events that

have occurred in Earth’s past. [Clarification Statement: Evidence can be field evidence or sjriple regFesentations {e.9., model of geclogic cross-
sections); “events” may include sedimentary layering, fossilization, folding, fauitmg, igneous Intrusuon, gridfor o sion These kinds of events will continue to happen
in'the future as they have In the past.]

MS-ESS1-f. Construct scale models of the geologic time scale to depict the rel3  fiming of major ev‘rents in Earth’s history.-

) [Clarification Statement: Models may be temporal {e.g., Earth's history scaled to a day or yeagyor sp fial (&y., sciied to a football field) and should show that the
time between identified events is larger for Earth’s early history. Major events could include hains and ocean hasins, evolution and
extinction of particular living organisms, volcanic eruptions, periods of massive glaciation,Anthihe’ atersieds and rivers through glaciation and
water eroslon. The events in Eartiv's history happened in the past continue today.] [Ageéssme : ion oRgpecific pettods or epochs of the

i geologic timescale is not assessed.] . _
MS-ESS2-d. Construct explanations from evndence for how different geo rwidely varying scales of
space and time, have shaped Earth’s history. [Carfficatje Stagefment: i i ¢-scale plate tectonic processes
- while the chemlcal weathering of a mountain ‘oceurs at molecular scales; mdyntain' El| eyent?like large meteoroid Impacts
are nearly instantaneous, Many Earth-system processes normally behave gradisglly bikare pungtl e ; eteorold impacts, earthquakes,
voleanoes, stream floods, severe weather events). These processes will continue g the wfure % have in the past. It Is approprlate to use regional geographical
features familiar to students from diverse backgrounds. Ewdence can take the form €presentations. Events in Earth’s history continue to occur today as
“they did in the past.] ~ . NG L
MS-ESS2-0. Use arguments supported by evidence fr | t X H rece rds to explam how past changes in Earth’s
conditions have caused major extinctions,of gomel allo. (ed others to flourish. [Clarification Statement: The
rapid climate change 245 milfion years ago correfates with théexti R.OF. 1 iel{inciudipy trilobites) but subsequent rise of new species (including
dinosaurs.) The large meteoroid Impact and extensive volcanisl 65 wears it ma've extinction of certaln ife forms (including dinosaurs)

and subsequent proliferation of others (including mammals) 1 " )
MS-ESS2-p. Ask questions from evidence found in the gedlogie r'est:o= : mijie Mlationships between the evolution and

proliferation of living things ant-changés in thi ge ‘a7 atme h e, and hydrosphere over geologic time.

[Clarification Statement: The geologigfecord Includ Npoth rock and igssil wde . For.example;the first occurrence of oxidized iron, found in 2.5 billion-year-old

banded iron formations, Is evidencefor thy esende of oxygen inEarth’s<ystems, most likely generated by the proliferation of photosynthesizing
cvanobacterla ] [Assessment Boyidary;~Chemical rdgctio saciated With- t d

rfﬁ'ﬁ‘a“érider' ctatiensil Ve Were develog

| - Connectmns to other DCIs in this grade-fevel: wrll be added In future version.

| Articuiation to DCIs across grade-levels: will be added in future version.

Common Core State szana‘ards Connections: [Note - these - connections will be made avarlabfe soon, ]
ELA/bteracy— . .

Mathematrcs =

*The performance expectations marked wlth an asterisk integrate traditional science content with engineering through a Practice, Dlsc:plmary Core Idea, or Crosscutting Concept.
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MS.Earth’s Interior Systems

Studehts who demonst::ate understanding can:
MS-ESS3-f. Analyze and interpret data sets that indicate the location and frequency of earthquake, voleanic eruption, and
tsunami hazards ina re.gion and identify patterns that allow for forecasts of the likelihood and locations of future

in different reglons, or hlstorical reoords of the tlmlng and explosivity of past volcanic eruptions.]
MS-ESS2-e. Develop and use models of. past plate motions to support explanatlons of e g patterns in the fossil record, rock

MS—ESSZ-g Collect data and generate evidence to answg

form rocks and minerals and cycle Earth ng al:e als rment\Jnvestigations can use varlous materials to simulate the processes
of melting, crystallization, weathering, deformation, and sedirden Theseg t Rer B, cycle and recycle Earth materials.]

MS-ESS3-a. Construct explanations based on evidence f e se <howrthe uneven distribution of Earth’s mineral
"and energy resources, which are limited and - = \ s atesult of past and current geologic

processes often associated with plate tectonics
and lithification of anclent swamp matter, th

Mafle, the global distribution of coal is a result of the burial
buriaMef organic maring sediments and subsequent development of
tesi Wi past volcanic and hydrothermal activity assoclated with

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disclplinary Core Idea, or Crosscutting Concept.
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MS. Earth s Interlor Systems

. C'onnecbons o, ather DCisin t'h.rs grade Ieve! will bé added in futum vefsibn

Articulation.to DCIs across grade-levels; will be added in future version.

Common Core State Standards Connections: [Note: these connections w:ﬁbe avaﬂa

ELA/Literacy -
- Mathemaltics —

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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“Students who demonstrate‘understandlng can: . . L
MS—ESSZ-b Develop models to describe mechamsms for the cyclmg of water through Ealth systems as water changes

phase and moves in response to energy from the sun and the force of gravity. [Clarifiation Statement: - Water changesits
state as it moves through the multiple pathways of the hydrologic cyde, through transplration, evaporation, cn,fstaﬂlza apd condensatlon, these processes are

M.S-ESSZ-k De5|gn and conduct mvestlgatlons to support explanatlons of how change

MS-ESS2-c. Formulate questions that can be investigated and?frapne hvpoth’ese :

expansion of water as lt freezes.]
MS-ESS2-1. Generate and commumcate ideas about how ntovements

water, Ice, and wind are largely responsible for its appearance, lncludi g caves, Many minerdig are made by surface weathering and deposmonal processes.
Madels may inclide maps or diagrams, and sources of Infermation p y , Meports and databases, and State Natural Resources
webslites or reports.] N :

MS-ESS3-b. Construct explanatlons for the formation of sof “ nd-e! . | résources that result from the
weathering and/or deposition of rocks and for‘ ' wiedge: processes has led to changes in

and living organlisms fead fo the formation of many rock and mlneral reso ree! such as 4 ts san aqd gra eI borates, and placer deposits of gold and
ather heavy metals. The development of soll Is a j i Afuralvegource Jp be non-renewable over the short term. Changes in
our knowledge of the process and timeline for A anged the'taggervation practices over time.]

MS-ESS3-g. Apply scientific knowledge tg€ d solutions to mitigate the effects of natural
hazards that result from syu¥ XOCASSeS. [Clarification Statement: Examples of surface-system natural
hazards Include avalariches, Jandslidas; X Icanes, tornadoes, floods, droughts, forest fires). Engineered solutions

a3aments in tornado-prone regions).] JAssessment Boundary: Efforts to

*The performance expectatlons marked with an asterisk Integrate traditional sclence content with engineering through a Practice, Dlscipllnary Core Idea, or Crosscuttlng Concept

January 2013 : Page1l of 2



MS.Earth’s Surface Systems /
-s- There are systematic processes for-evaluating s yith - 771,
respect to-how well they meet: crlterla andico
. (M 'ESSB-g)

Connections to other DCIs in this grade-level; will be added In future Versfan (
Aftrcu/arfan 10 DLIs acrass grade-le veE m'.’.v' be added in. mwne versran b

ELA/Literacy ~

Mathematics —

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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MS.Weather and Cllmate

T e
Students who demonstrate understandlng can:
MS-ESSZ-m. Apply concepts of statistics to analyze weather data and |dent|fy the varlablll

be issued in terms of probabilities, [Ciarincation Statement: Analyzing measurements {&.g., v3
e, temperature, pressure, humidity; precipitation, wind speed) ard comparing them to weather forecasts /.6
' demonstrake the nature of the anpredictabifity of weathier; data can'be for local areas or for other regiong/a

; p/brojacted high of 35°C with 40% chance of rain)
18 dally basis or obtalned from regional NOAA

: ‘ National Weather. Servlce online databases.] [Assessment Bouridary: Computirg weather forecasts is 255g2 ]
MS-ESS2-n. Use models of Earth’s atmosphere and surface to support the explanation of the greenhouse effect. {Clanﬁcatlon S i
. Statement: Mode! explanations, physical.or conceptudl, reveal varlous ways that heat energly movés thyeftagh anthis stored within Earth's systems.] [Ass'essment § ;

Buundary The rates of energy. absorption by different reservoirs and thelr eﬂ’ect on the radiagn pfice o fie sy @m are not assessed. A complete understa ndlng
of the electromagnetw spectrum |s not assessed. ] V4R \ N :

' MS-ESS2-h. Construct and use models to support the explanatron of ho s rl:h's surface. and Earth's
: E rotation result in patterns of atmospherrc and oceanic circd de, altitude, and geographm

" land distribution. - [Clarification Statemerit: Atmospheric circulation inclysés su ht-driven latitudinal bandlng amd resUitng prevailing winds (trade winds,
.westerlies, and polar eastertles), ocean circulatlon im:ludes deep otean curre 4 (No' Atlant:c Deep ; ter), surface curren' (the_ 54 If Stream), and-gyres (the North |

MS-ESS2-i. Collect data and generate evidence to show how chahges in weathér cp frorrthe motions and - |

interactions of air masses, - [Clarification Statemant: Alr masses flowNgam ra of hijghh pressure to low pressure, causing weather (e.g., temperature,
pressure, humidity, precipitation, wind) at a fixed location to change over-time. Su then changes weather and precipitation can result when different air masses
collide.] [Assessment Boundary: Memeorizing the names of ¢lo of weather symbols that are used on weather maps and weather station
reporting dlagrams Is not: assessed.] : e L i ’

MS-ESS2-]. Construct explanations from models of 0 3 s circulation for the development of local and
regional climates. [Carification Statement: Global phtterng ofa : 3
" deserts and band of deserts near 30° north and scuth. Regionait 25, gre ot y lat - 'a iude, and unique patterds in_ocean/atmosphere circulation
i, ' Cur : ) : ) ) Ats should construct exp[anatmns for their local ciimate.]
[Assessment Boundary: Names of climate reglons ant clasgificatiohs (e, the Kig Tlassificasan) ardviot assessad.] .
MS-ESS3-h. Analyze maps or other graph , 7 5 : e hhood and possnble location of future

severe weather events.*
" weather events (eig., hurricanés,
the tlevelopment of more accury
mbels is not aesessed Gra [

eographlc regions most at risk from thiese hazards Better technologles have lead. to
gssment Boundary 1n worklng with weather rnaps, memorization of weather map

*The performance expectahons marked with an astensk integrate traditional sclence content W|th enginearing through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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MS.Weather and Climate _

onnecffons to other DCIs in rhis grade-/evel will be added in fu re‘vers:on
Articination to DCIs across grade-lfevels: will be added In future version.

Comimon Core State Standards Connections: [Note: these conhections will be made avallable soon. ],
EtA/diteracy —
Mathematics — />

*The perfarmance expectatmns marked with an asterisk integrate traditional scienice content with engineering through a Practu:e, Disciplinary Core Idea, or Crosscutting Concept
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Students who demonstrate understand:ng can: .1

MS-ESS3j.

MS-ESS3-i.

MS-ESS3-k.

MS-ESS3-c.

MS-ESS3-d.

MS-ESS3-e.

MS.HumanImpacts =

Ask questions to refine explanations for how different technologies are used to momtor Earth system changes,

providing the basis of assessmg human impacts.* [Ciarification Statement: Examples of questions are, “How do we know the size of the azone
hole over Antarctica?” or “How do we'measure the change over time cf global temperatures?” Technuloglcal monitoring could include: {1) data from satellites for '
changes in vegetation, land use, surface watér content, surface temperature, Ice surface aréa, sea ice, ocean temperatys and wave helghit, atmosphers chemistry -and
temperature, storm activity, and aerosol content; (2) ice and sedlment cores for data on past temperatures and atmgepherity composltmn, (3) data from’ Iand and

changes to Earth’s systems is not assessed.]
Use visual representations of system models to suppc‘nrt explanations of how huinan activities significantly impact:

populatlons and consumption of natural resources are described by sclence, but sciew ] _ z 3
Construct and use oral and written arguments supported by e al evidence to balance competing demands for
various human uses of fresh water and biosphere resources.* - atioyStatement: Arguments should consider a number of diffarent

science, but science does not make the declslons for the actions 50
Read critically to evaluaté competing ideas anc
renewable and non-renewable energy resources ; rent (ourpe
National Research Council’s, “*America’s Energy Future” study and other N ications e50UPzes iInchfie renewable energy resources (e.g., hydroelectric,
geothermal, biomass fuels), inexhaustible energy s a.9., sunlight, N and o enewable energy sources (e.q.; coal, oll, natural gas,
T ic avaﬂablltty, .
Design and communicate sol s-thaf mee and cdnstraints for mini_mizing human impacts on
environments and local lapd r resources, (2) reducing pollution, and (3) reducing the
release of greenhouse ga A 3 i could include examining an example of human environmental impacts,
assessing the kinds of solutions that arafe \ that could reduce that impact. Examples of human “impacts” include but are
not limited to: (1) the withdrawal of str i jamp and levees, and removal of wetlands; (2} air and water paliution, light
pollution, nolse poliution, landfili contamina fn dioxlde refease from combustion and ¢cement production, methane release
from agricuiture and the wa Lef permafrosKar istal pegIons; release.]

fioleg imitations:o

*The performance expectations marked with an asterisk integrate traditional science conkent with engineering through a Practice, Dlscihlinary Core Idea, or Crosscutting Concept.
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C‘annetiﬂons to atfrer ; Mfl be added In future version.
Artfculatfon fo PCIs across grade Jevels; w.rlf be addea’ in future version.

ELA/Literacy —
Mathematics —

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
January 2013
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MS.Engineerin De_s' n

' [Note: All of these performance expectatzans can also be found in other standards J

Students who demohstrate understanding can:

MS-PS2-f.

MS-PS3-a.
MS-PS3-c.
MS-LS4-j.

MS-ESS3-c.

MS-ESS3-d.

MS-ESS3-e.

MS-ESS3-h.

MS-PS1-h.

MS-LS2-i.

MS-LS4-i.

MS-ESS1-d.

MS-ESS3-f.

MS-PS1-g.

_Exarmples include a weather vane ora wind sock at an alrport.]

- Design, construct, and test a device that either minimizes or

Define a practical problém that can be solved through the development of a simple system that requires the
penodlc application of a force initiated by a feedback mechanism to maintain a stable state. * [Clarification Statement:

Construct and interpret graphical displays to describe the relatlonshlp eén't_he kinetic energy of an object
and its mass, and between the kinetic energy of an object and its speéd, iff order to better define a real world

pfoblem.* [Clarification Statement: Data are provided to students. Examples ¢ould include 3#8ing gAicytle, rolling 4 rock downhill, and getting hit by a
hardball versus a tennis bail.] [Assessment Boundary: A focus on calculatmg kinetic'energy fref the équation is not Interided. ]

! raxim |ze thermal energy transfer by conductlon,
convection, and/or radiation.* [Clarification Statement: Examples of deytfes ¢

. Care should be taken with devices that concentrate 5|gn|f' icant amounts of energy] X p ary: Quantitative measures of therrhal énergy tra_nsfer'are

not-assessed.] - . .
Use arguments supported by scientific evidence and 5o - C ragion sle to evaluate plans for

(e.g., food, energy, medicines).
@ recycling.]
; mi afance competing demands
for various human uses of fresh water and biosphere re300rces.* [Clarification Statement: Arguments should consider a number of
different needs for the same resources to arrive at optima! solutions. Factors e consud #ouid include gecgraphic availabliity, costs, benefits, sustainabifity, and

¢ sfeq rounsyater, glacler runeff, agricultural crops, land- and water-based organisms,
bui!dlng materials, biomass fuels, plant—based textllgs, pharma aknospheric oxygen The consequences of how fresh water resources are used

science and evidence based on economic and/or soctal considerationz? {
[Assessment Boundary: Conslderafion of ecosystem services for humgns |

regarding the use of technologies that rely

on renewable and non-renewable ene y : 6es.* [ty ' at: Reading sources could be sclentific assessments such as
the National Reszarch Council’s, “Amerlca’s Energy Futu X st j { _; stions. Efgraf resources include renewable energy resources (e. g .

oll, natural gas, nuclear f‘ss:on)
Impacts.] 7

Design and commy)

fge The design process could include examining an example of human environmentat
impacts, assessing the kl d 7 nd evaluating a solution that could reduce that impact. Examples of human “impacts”
include but are not ||mited itheve i 8 an \Jro ndwater, cunstruction of dams and levees, and removal of wetlands; {2} air and water

g 3 roughts} to determine the geographic reglons most at risk from these hazards. Better technologies have lead
development of more ags llection instruments.] [Assessment Boundary: In working with weather maps, memorization of weather map

5 |5 not assessed. Graphi
1.2 solution that s

apra Vicl problem by using characteristic chemical and physical properties of

tatement: Real world problems could involve the need to test for water quality, or minerat content of ores. Propertles of
g points, density, solubility, reactivity, reaction with oxygen, and phase at a given temperature.] [Assessment Boundary:

Limited to .., sodium chloride, sugar, sodium bicarbonate, calcium chloride, water, methane, propane, hydrogen, oxygen, steam).]
Ask gues dw patterns of social interactions and grouping behaviors contribute to a survival Ask
questions td ientific, economic, political, and social justifications used in making decisions about
maintainmg b in ecosystems.* FClarfication Statement: Emphasls is on questions that differentiate scientific from other kinds of

arguments and take inthgp {deration that not &l decisions are made by sclence alone.] [Assessment Boundary: The assessment should provide evidence that
students are able to identify which aspects of an argument are based on scientific evidence and which aspects are based on soclal and economic arguments.
Students should be able to relate the different arguments to the resuiting stabllity of the ecosystem.]

Use a model of managed ecosystems to evaluate and improve proposals to maintain ecosystem blodlver5|ty *
[Clarification Statement: Emphasls is on providing an explanation for how a more diverse population In an ecosystem adds to the stability of the ecosystem and
how humans who engineer and manage ecosystems (e.g., wildlife refuges, national parks, agricuiturat range lands) need to take biodiversity Into account.]
[Assessment Boundary: The assessment should provide evidence that students can evaluate varlous plans and consider the role of biodiversity in the strengths and
weaknesses of the plans.)

Apply scientific knowledge to support explanatlons of how technologies developed for manned and unmanned
space exploration provide information about the surfaces of planets, moons, and other solar system bodies.*
[Clarification Statement: For example: The space probe Magellan was designed to use radar to map the topography of Venus, which was obscured by Venus’ thick
atmosphere; the space probe Galileo was designed to study the atmosphere of Juplter and the geology of the Galllean satellites; the Mars exploration rovers Spirit,
Opportunity, and Curiosity were designed to explore the Martian surface and subsurface for traces of preblatic and biological activity. In each case, the limits of
eariier technologies were overcome by modifying old designs or undertaking entirely new approaches.]

Analyze and interpret data sets that indicate the location and frequency of earthquake, volcanic eruption, and
tsunami hazards in a region and identify patterns that allow for forecasts of the likelihood and locations of

future events.* [Clarlfication Statement: Data sets could be meps of the sizes and locations of earthquakes, animations of acean tsunami propagation from
carthquakes In different reglons, or historical records of the timing and explosivity of past volcanic eruptions.]

Design, construct, and test a device that either releases or absorbs thermal energy by chemical processes.*
[Clarification Statement: Design solutions could Involve chemical reactions such as dissolving ammonium chloride, or burning a food Item and measuring the

*The performance expeciations marked with an asterisk Integrate traditional sclence content with engineering through a Practice, Disciplinery Core Idea, or Crosscutting Concept.
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: MS.Engineering De5|gn
temperature of water heated from the reaction | [Assessment Boundary: Criteria other than temperature and tlme are not intended in testlng the devlce 1
MS-PS3-g.  Modify the design of a machine to improve its efficiency by reducing energy transfer to the surrounding
* ‘ © environment.* [Clarfication Statement: Energy transfer can Include the transfer of energy from motion to thermal energy due to friction. Selutlons should

focus on the use of advancements in technological and material science to reduce environmental Impacts Famillar machines could include vehicles, bicyctes, and
pulleys.]

MS-LS2-g. Make an oral or wrrtten argument from evidence to support or refute the merlm and constramts of different

between effective arguments for merits of competing plans to restore (e.g., remediation plan, reciamation plan, 7 trol, controlled burns) a disrupted
ecosystem.] [Assessment Boundary: The assessment should provide evidence of students’ abilities to use sygiématig/firocesses for evaiuating solutions with

. respect to how well they meet criterla and constraints of a problem.} _ /- . ‘ .
MS-ESS3-g. Apply scientific knowledge to evaluate and revise engineered solution igate the effects of natural
. hazards that result from surface geologic and hydrologic processes. eatjon Statement: Exarnples of surface-system natural

hazards include avalanches, landslides, coastal erosion, and severe weather events (hurricanes, {2 P mots, forest fires), Engineered solutions can
be both large-scale (satelllte systems to mernitor hurricanes) or reglonal (bullding basements i idxs).] [Agsessment Boundary: Efforts to predict
or forecast severe weéather events are not a_ssesse_d he're_ but appear in MS.ESS-WC.] / \ _ SN : : _

MS-ESS3-i. Use visual representations of system models to support éxplan NS C hury ctiyities significantly
impact: (1) the geosphere, (2) the hydrosphere, (3) the atfios ' aphebe,* [Clarification. Statement:
System models and representations can include diagrams, charts, photographs, apd ¥ ¢_ho ave changed over ime In
response to human activities, examples of which include changes In land use apd resog {ge : rbanlization

_ {hydrosphere); air pollution in the form of gases, aerosols, and particulates (atmegphe fnva " 3 S (blOSPhEl‘e) ]
MS-PS2-a. Develop a graphical or physical model, based on Newton™s Th IV

' predicting the motion of two interacting objects.* [Clarificatiorngta

cars that collide wlth other cars or stationery ohjects; or the impagkQf a meteor on a spacs

Yént: amples of practical problems could Include safety tests on
icle] [Assessment Boundary: Restricted to vertical or harizontal

MS-PS2-c.  Ask questions about data to clarify the factQrs t at Bffact the stréngth\of electric and magnetic forces to
: improve the performance of an electromagneti Ae e.¥ ificatl neMt; Devices could include electromagnets, efectric
motors, or generators. Empiricat data can Include measuring the eX ect ) ¥ ire s the Sgrength of an electromagnet, or the effect of .
increasing the number or strength of magnets on the speed of an ekictri A Assedsment of Coulomb’s Law Is not intended.] -

MS-ESS1-e. Communicate technical information about how st ents al i other .c""ologies have led to discoveries '
about the location’ of our solar systen Jay galaxy, the,

jat el ] ) y [Clarrﬂcatlon"' tatement: As examples, the first large optical telescopes
made it possible to determlne the pos H & gala ay and to |dent|fy other galaxies; radlo telescopes detect the cosmic

ons of extrasolar planets in our galaxy.] [Assessment Boundary: Conceptual
e the result of scientists explaining the universe based.on observations are
canstruct explanations In support of the Blg Bang theary and details of the

understandlng that theories for expkyinin
included in the assessment; however, gvi

MS-PS4-e. o or more digital representations of information to

“en performance and cost for a given kmd of

*The performance expectations marked with an asterisk mtegrate trad|tional sclence content W|th engineering through a Practu:e, Dlsmphnary Core Idear or. Crosscuttlng Concept
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MS.Engineering Design

Connections tq other toplcs In this grade-level: will be added in future versions. R . a4
Articulation across grade-fevels: will be added in future versions. - A4

Common Core State Standards Connections: [Note: Earth and Space .S'cience cannect:ans will be maa’e avarbble soon. J i
ELA/L fteracy -

RST.6-8:1 Cite specific textual evidence to support-analysis of science and technical texts. (MS-L.54-j} . _ .

RST.6-8.3 Follow precisely a multistep procedure when carrying out experiments, taking measuraments, or perfgrming icalvysks, WYS-P51-b)(MS-PS2-C), (MS-PS3-c).

RST.6-8.7 Integrate quantitative or technical information expressed in wérds in a text with a version of thapAnfwation ¢ : Wsuallye.g., In a flowchart, diagram,
model, graph, or table). (MS-LS4-]),(MS-PS1-g), (MS-FS53-a) - S _

RST.6-8.8 . Distinguish among facts, reasoned judgment based on research findings, and speculation Inate
R1.7.8 Trace and évaluate the argument and specific laims in a text, assessing whether the reg ; evaht amd sufficient to suppert the
clalms. (MS-L54-7) : )
RI.8.3 Analyze how a text makes connections among and cilstinctlons between individuals, deas,' ough hgategories). (MS-PSI-
G} (M5F53-8) ) '- '
WHST.6-8.1 Write arguments focused on discipline-specific content, (MS-LS4-),(MS-L52-))
WHST.6-8.1 Write argumenis to support claims with clear reasons and relevant evidence. (MS-L52-g/\_.
WHST.6-8.2 Write informativefexplanatory téxts, including the narration of fistorical events, scientific proge s/ exfieriments, or technical processes.
WHST.6-8.4 - Produce clear and coherent writing in which thé development, organizetis X ask, purpose, and audience, (MS-L54-1),(fMS-L52- .f),(MS-
Ls2-g} . . & '
WHST.6-8.7 Conduct short research projects to answer a question (including a sgif-geggrated tue ) i avacal sources and generating additional related, focused
questions that allow for muyltiple avenues of exploration. (M5-£.54-), {MS-DE2), 52 AN . .
WHST.6-8.8 Gather relevant information from multiple print-and digital sources; asdgss.t Suihylity of 2a rce; ard quote or paraphrase the data and conclusions of others
while avoiding plagiarism and providing basic bibliographic information fr so\ 5, ‘ )
SL.6.1 Engage effectively in a range of collaborative discussions {one-on-one, in\grou riers on grade 6 topics, texts, and issugs,
buiiding on others’ ideas and expressing their own clgarly. (M5- L52~g)
S$L.6.3 Delineate a speaker’s argument and specific clg ) by reascngaqg-evidence from clalms that aré not. (MS-L5447}
§1.6-7.3 Delineate a speaker’s argument and specific: ; 5 : orted by reasons and evidence from claims that are not. (M5-£52-g)
5L.6-74 Present claims and findings; sequencing |dé€as oglcatly _ ng\pertine ssoyiptions, facts, and details to accentuate main ideas or themes; use appropriate eye
) contact, adequate volume, and clear ppdrunciation. 2.\ ; SUN ‘ - ) )
SL8.1 Engage eifectively in a range of colla ratw_ = gachir-led) with diverse partners on grade 6 toplcs, tesxis, and issues, Building on_
’ others' ideas and expressing their own dearly. % K N
sSL.7.4 Present ¢laims and fi fndmgs emphasmlng ali 1" ! §in a foc '_ bt : tmann wIt bpertinent descriptions, facts details and examples; use approprfate eye

Mathematics = L

MP1 Make sense of pro

MP.2 Reason abstractly

MP.3 Construct viab

MP.4 Model with &i:

MP.5 Use appropriste

5.MD Represént and

5.0A Analyze patterns aly

6.RP Understand ratio can glve probiems {MS- PSZ-c),(MS -P53-3)

6.EMS-PS3-C Represent and analyze ) ationships | dependent and independént variables. (MS-PS3-a)
6.EMS-PS3-Al  Write and dvaluate numerid ssion ‘ ble-number exponents, (MS-PSS-a)

6.EMS5-PS3-A.2c Evaluate expréssions at spec ; elpvaflaples. (MS-P53-a)

6.EE . - Represent and analyze quantitat : dtween dependent and independent variables. (MS-P51-5)

6.5P Develop understanding of statistical a Bil M5-PS1-b) o
7.RP Analyze proportionat relationships andNis to soive real-world and mathematicai problems. (MS-PS2-c), (MS-P53-a)
7.EE Solve real-life and mathematical proble sing numerical and algebraic expressions-and equations (MS PS2-c)
7.5P.3 Draw informal comparative inferénces about two populations.

8.F Use functions to model relationships between quantities.

B.EE . Understand the connections between proporticnal reiatlonsmps, lines, and linear equations. - (MS P52:6)

M he perfermance expectatmns marked with an asterisk |ntegrate traditionat sclence content w1th engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept
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HS.Structure and Properties of Matter

Students who demonstrate understandmg can:
HS-PS1-a. Evaluate the merits of different atomic and molecular representations based on their ablllty to explain a given
. property of matter or phenomenon. [Clarification Statement; Types of atomic and molecular structural representations can Include computer-based

simulations, physical, ball and stick, and drawings. Properties of matter can inclide meiting peints, bolling points, and pol3 B Phenomena can include formation of
solutiohs and phase changes.] [Assessment Boundary: Computational madels and advanced conceptual models {e.q., prolecula orbital theary) are not assessed.]

HS-PSl-b. Use the per:odlc table as a model to predlct the re!atwe propertles of elements ; se on the patterns of

1 of the pericdic table, These elemerits all have one electron ih the outermost energy Ieve! @nd as such, are ajl fiighly réa tive metals, Cther properties could include
types of bonds formed with other elements, number of bonds formed, and reactions with oxygen.] TAssesspiént Bpupdary® Only for main group elements {not
transition metals). Ionizatlon-energy is not required.]

HS-PS1-c. Analyze and interpret provided data about bulk properties of various

relative strength of the interactions among particles in the substa
of Interactions between particles. Bulk properties of substances can include melting pdint and pdifi
types of particies are included in data and explanations: atoms, monatomic fons, and malecutes.] [#fsessment Boundary: Provided
macroscopic scale. Comparisons require understanding of interactions between lens, inte) detiong/between atoms,to form molecules
interactions between molecules; however, names of specific intermolecular forces (e.g d:po] Gipole) will not p& Bsgessed.]

HS-PS2-f. Produce techmcal wrntmg and l or oral presentatlons about'w

metal flexlble but durable materials are made up of long chalned mc[ecules, hard durable ns
pharma:euticals are designed to interact with specific receptors 1 [Assessment Boundary Men

HS-PSi-d. Develop a representation to show that energy iy 3 fe tha atoms in a molecule and that energy |s
released when atoms at a distance come togetHe fo are more stable. [Clarfication Statement:
Examples of representations can Include drawlings, graphs, chemical eq &. tim 5, two representations would be approptiate.]
[Assessmeit Boundary: Representations are only of common substancey (& ocarbons, sodium chioride).]

HS-PS1-j. Develop representations of the changes in the co: e ptom.
during the processes of fission, fusion, and radioact ¢ _ Representations should he qualitative.]

[Assessment Boundary: Mathematical representatla s orguantitative calculatipn. i 114 Clpar processes are not assessed. Radioactive decays

. limited to alpha, beta, and gamma.] ki ! 3 /

HS-PS3-g. Evaluate the benefits and dra

[Claﬂﬂcation_stateme'nt: Studenits are proj

S COp pared to other types of energv production.
tput data, praduction, storage costs) about-energy production methods
Rt Boundary:  Students unly evaluate data anc_l information provided.

*The performance expectatuoas marked with an asterisk integrate traditional sclence content with engineering through a Practice, Dlsmpllnary Core Idea, or Crosscutting Concept.
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HS.Chemical Reactions

Students who demonstrate understanding can

HS-PS1-e.

HS-PS1-f.

. HS-PS1-g.

HS-PS1-h.

- HS-PS1-i.

Construct an explanation about the effects of changmg the temperature or concentratlon of the reactmg

particles on the rate at which a reaction occurs. [Ctarification Statement: Evidengeé it come from temperature, concentration, and rate data;
student reasoning should Include that the factors that affect reaction rates depend on the number a #'the gatrgy of the collisions between molecules, } [ASSessment
Boundary: Limited to simple reactions in‘which there are oniy two reactants. The quantitative relgifonship’between rate and temperature Is not required.]

Use models to support that the release or absorption of energy fi 3hemical system depends upon the
changes in total bond energy. [Clarification Statement: Examples of using mpdets can Wglude molecular level drawings and diagrams of reactions, and
graphs showing the relative energles of reactants and products.] [Assessment Boundary;/Calcyla 2Jotal bond energy changes during a chemical reaction from .
the bond energies of reactants and products is not assessed.] L

Refine the design of a chemical system to specify chang st

of products at equilibrium.* [Ciarification Statement: Examples f

reactants, or removing products. Designs should Include descriptions of the : symacroscopic level and what happens at the
molecular level. Examples of chemical systems could be nitregen plus hygrbgen p N whith water Is produced — such as a simple
condensation reaction.] [Assessment Boundary: Limited to simple reag prévided to students, adding or removing one' eactant or product at a time. Calculating
equilibfium constants and concentrations is not included. The effect, iljHri g changes are not required.]

Use mathematical express:ons to support the expla ass, are conserved during

these relationships to the macrascopic scale using the mole as the conversiomNgom thed tormc to the macrescopic scale, Memorization and rote application of
preblem-solving techniques alone will not yield succgesfulpe ormance 1 [Assesawent Bayndary: Complex chemical reactions are not inclided. 1

Construct an explanation to suppo come of simple chemical reactions, using the

structure of atoms, trends i in the pe the patterns of chemical properties. [Clarification
rbon and oxygen, or carbon and hydrcgen.] [Assessment

. “Chemlcal energy” eneral[y is-used to maan the energy that .
can be released or stored I hemlcal processes (HS-PSi-F)

*The performance expectations marked with an asterisk integrate traditional sclence content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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ELA/Lfteraqr—
RST.11-12.1

RST.9-10.7
‘RST:9-10.8

WHST.12-12.1
WHST.11-12.2
WHST.11-12.4
WHST.9-10.8

WHST.11-12.9
SL.9-10:2

SL.9-10.5

Mathematics —
MP.2
MP.3
MP.4
8.8P
F.LE
S.ID
_S.IC.B

HS Struc_ture and Properties of Matter.

2g)

o Words In a text mto visual form (.9., a table or chart} and ti’anslate infarmiation. expressed visually or
- (H5-P51-5),(HS-P51-C),(HS-PS1:d),(HS-PS14), (HS-53-g)

idence in a text support the author's claim or a recémmendation for sélving a scientific or téchnical problém. (H5-

0., Inan equatmh) into\Wol
g which the reasoning -

stontent. (HS PSI-a),{Hs -P53-q)
the narratlon of hiStOrICﬂl events scsennﬂc procedures/ expenments or technical processes. (Hs Psz 0

fe lnfarmatton Into the text selectwely to maintain the flow of idéas, avolcilng plaglarlsm and fellowlng a s@andard format
for ditation. ¢ PSI-a),{HS- (553 g} -

Draiw évidence from informationa : exts to support analysis, reflection, and research. (HS-PSL-a),(H5-PS3-g)
Integrate muitlple sources of information presented in diversé media or formats (8.g., visually, quantltatively, orally) evaluating the credibility and atcuracy of each
source. (HS-P52-f) (H5-P51-3){H5-PS1-C), (HS-PS3-g)

Make strategic use of digital media (e.g., textual, graphical, audio, visual, and Interactive elements) in presentatlons to enhance understandlng of findings,
reasonlng, and evidence and to add interest, (H5-P52-f}

Reason abstractly and quantitatively, (HS-PS1-i),(H5-PS1-¢)

Construct viable arguments and critique the reasoning of othiers, (HS-PS1-a),( HS+PS3-0)

Model with mathematics. (HS5- Psz-b)

Investigate patterns of association in biivariate data, (H5-PSi-b)

Construct and compare tinear; guadratic, and exponential models and solve problems. (HS-FS1-¢)

Summarize, represent, and interpret data on two categorical and quantitative variables (HS-PS1-c)

Make inferences and ]ustlfv conclusions from sample surveys, experiments, and observational studies, {HS-PS1-b),{ HS-PS2-D).

*The performance expectations marked with an asterisk integrate traditional science content with englnearing through a Practice, Disciplinary Core Idea, or Crosscutiing Concept.
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HS.Chemical Reactions

‘ Connecﬁons Io other DCTs 1 this grada-fevel: wil be adided i future version.

Articuiation to DCIs across grade-favels: will be added in future version.
Common Core State Standards Connections:

ELA/Llteracy -
RST.9-10.1

R5T.9-10.9

RST.11-12.9

WHST.11-12. 2

WHST.11-12.4
WHST.9-10.7

WHST.9-10.9
5L.9-10.2

Mathemiatics -

MP.2

MP.4

8.5pP

S.ID

S.IC
 A-CED.L -

Reason abstractly and quantitatively.-(-HS~PS1—e),(HS-PSl_-h)
" Model with mathematics. (HS-PS1-h)

" Summarize, represent, and interpret data on a single count or measurel nt

Cite specific textual evidence to support analysis of science and technical texts, attendlng to the precise d
P5i-)
Compare and contrast findings presented in a text t¢ those from cther sources (including theJr own ex
previous explanations or accounts. (H5-P51-g} (H5-FP51-) )
Synthesize Informatlon from a range of sources (e.g., texts, experiments, simulations) into a copé
resolvmg conﬂ:ctmg mformatlon when passible, (HS- PSl-e),(HS—PSl 1}

each source. (HS-PSI e),(HS-PSl-l)

Investigate patterns of assoclation In blivariate data. (HS-PS1-g)

Make inferences and justify conclusions from sampie survays, experiments an' ] -PSl-h),(HS-PSl-l)

. Create equat(cms that descnbe numbers or relatlonshlps (HS -PS1-h)

*The perfarmance expeciations marked with an asterisk zntegrate traditional science content with engineerlng through a Practice, Disciplinary Core Idea, or Crosscutting Concept.

January 2013
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HS Forces and Interactlons

Students ‘who demonstrate understandlng can. :
HS-PS2-a. Analyze data to support the claim that Newton's second law of motion descrlbes the
among the net force on macroscopic objects, their mass, and acceleration.* {Assessmep
metion and to macroscoplc objects moving at non-relativistic speeds.]
HS-PS2-b. Use mathematical expressions to support the claim that the total momentum of4

Gra\rltatlon and Coulomb's Law, and use these expressmns to B

HS-PS2-e. Desrgn and conduct an investigation to support clalms about how el

magnet on a nearby conductor 1 [Assessment Boundary: Qualitative obse
the concept that a fiefd is a way for objects to exert forces W|thout touchj
materlals and tools.]

HS-PS$3-e. Develop and use models of two ob]ects mteractln ;

between the objects due to the interaction. [Garificatid
charge. Representations could Include drawings, diagrams, and fexts. An ‘exal p
each other, inctuding an explanation of how the change in energy of the charghs

containlng fwo objects are to be assessed. |
S e A aTEa W""

athematical relationship -

HS-PS2-c. De5|gn, evaluate, and refne a device that minimizes the force on a magscapic objest diling a collision. *

.. [Clarification Statement: Evaluation and.refinement could conslst of determining the success of the gévice s’ protecting the oblect froj harm, and modifying the -_
design to improve It. Examples include an egg drop Investigation and design of a football helmet,} Asscs 3 arg qualltatwe only.]
HS-PS2-d. Use mathematical expressions to represent the relationship betwée : Pan’s Law of

January 2__013

*The perFormance expectations marked wlth an asterisk integrate traditional sclence content 'wlth engmeerlng through a Practlce, Disciplinary Core Idea, ar Crosscutting Concepi.
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HS Forces and__Interactlons

Cﬁnnecﬁans’ to-other DCIs in this grade-level: will pe adged in future version, ~ L ]
Articulation to DCIs across grade-fevels: will be added In future version. . : ' NN/

HSPE2-C)
ead to improveriients in t

ELAf Literacy —
RST.11-12.3

RST.9-10.7
RST.11-12.7
wusr.u-ﬁi
SL.11-12.5

Mathematics —
MP.2

MP.4

8.F

S.ID
A.CED.1
F.BF

F.IF

Common Core State Standards Connections:

" question or solve a problem. (HS-PS2-¢} -

Conduct short as well as more sustained research pi '

‘Reason abstractly and quantttafiv_e]y( 45~

Model with mathematies. {(HS-PS2-d)
Define, evaluate and compare functions

Interpret functlons

*The performance expectations marked with an asterlsk integrate traditional science content with. engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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Students who demonstrate understanding can:
HS-PS3-a. Use mathematical expressions to describe, model, or snmulate the change in the energy of one component within
a closed system when the change in the energy of the other component(s).' PWN. [Clarification Statement: Using

1o systems of two or three components.]
HS-PS3-b. Design, build, and ref'ne a device tha't works mthm gwen constram S

apis could include a wide range of energy
uantitative evaluations. ] [Assessment

analyzlng data and using mathematical thinkmg to describe the energy change
- based on a given set of materials and tools.]

HS-PS3-f. Produce written and illustrated texts or org aboukfiow scientific discoveries _ahout the eonversion
: iop, including the further development of -

Science Addresses-QuestionsAbout the Naturak:

*The performance expectations marked with an astensk integrate traditional sclence content with enginearing through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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Connections to other DE this gradé-level: wil be 20350 TN

HS.Energy A
. . .

~ Articiilation to DCIS 3¢rosGrades vek mwbe added in tu ‘r;m

Common Core State Standa

ElA/Literacy - o o L : o

RST.9-10.3 Follow preclsely -4 en carryihg out experiments, {aiding measurements, or performing tectinical tasks, atteniding to special cases or
) ) exceptions defined

RST.9-10.7  Translate quanutatwe

WHST.9-10.7

‘Conduct short as well as md

pressed in words in a text into: wsual form (e.g., a tahle or chart) and translate information expressed visuaily or
s, (H5-P53- a),(HS -PS3-C) :

1e5 arch prOJects to answer a question (lncludlng a self-generated question) or solve a problem harrow or broaden the
fible sources on the subject, démonstrating. understandlng of the subject uhdar Investigation. (H5=F53-6){HS-PS3-d) -

mathamaticaliy (e. g, i

inquiry whé appropriate; syhy

-8L.11-12.2 Integraté mu[tlple sources of infdxfidtien presented in diverse formats and media (e.§-, visually, quantitativély, orally) in ordéfto make Informed decrsrons o
o and solve prablems, evaluating the Bfedibility and:accuracy of each source and noting any discrepancies among the data. (#5- -PS3-5)
SL.9-10.5 Make strategle use of digitai medla (e.qg., textual, graphical, audlo, visual, and mteractrve elemenls) in presentations té enhancé understandlng of f ndlngs, reasonlng,
R and evrdence and to add 1nterest (HS—P53-C) . . . .
Mathematlr.:s—
MP.1 Make sense of problems and persevere in solving them. (HS-PS3- b)(HS PS3- -f)
MP.2_ Reason abstractly and quantitatively, (HS-PS3-a),(HS- PS3-b),(HS PS3—d}
MP.6 Attend to predsion (H5-PS3-b)
51D Summarize, represent, and Interpret data on a sliigle count or measurement varlable (HS-P53-b)(HS-P53- d)
F.BF Build a function that models a relationship between two quantities (HS-PS3-a)
F.IF Interpret a functions.that arise Ih.applications In terms of the cortext. (HS-PS3- -a) .
A-REL10 Represent and solve equations arid inequatities graphically. (H5-F53-a)
A.CED " Create equations that describe numbers or rélationships. (H5-P53-a)
N-Q Reason quantitatively and use units to solve probleéms: (H5-P53-5}

*The performance expectations marked with an asterisk Integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Conhcept.
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S,

HS.Waves and Electromagnetic Radiation

‘Students who demonstrate. understandtng cam

HS-PS4-a.

HS-PS4-b.

HS-PS4-c.

HS-PS4-d.

HS-PS4-e. |

HS-PS4-f.

HS-PS4-g.

HS-PS4-h.

Make quantitative claims usihg provided data regarding the. re[atlonshlp among frequency and wavelength, and

the speed of the wave traveling in various media. [Ciarification Statement; Examples of provided data could include electromagnetic radiation
travellng In a vacuum and glass, sound waves travefing through air and water, and selsmic waves travellng through the Earth. Relaﬂonshlps are only expressed
algebralcally.]

Evaluate a prov:ded expeﬂmental desugn that attempts to determ:ne the extent to. w'

ch an !nterface between

understand.] [Assessment Boundary Questlcns are prov[ded to students.] ‘
Develop a model to demonstrate that a striscture can be modified nge i ' Mreqbency in a way that
improves the structure's performance.* [Clarlﬂcatlort Statement: Examples 3 af 2

photoelectric effect.] [Assessment Boundary: leited to understandlng thak tum theary relates b ke twb ) odels; students do not need to know the speciﬂcs of the
quantum theory.]

Deve!op and defend a claim about the effectwene fa pat tie ' gthof an electromagnetlc wave for
use in a certain application.* [Clarification Statement: Exarmes dgn insi e , X-rays being used for bone imaging, or radio
waves being used for long distance communication.] {Assessment Boundary:\On ativg, i the explanation are assessed.]

Evaluate claims in written materials ahout the effects\that { sht wavele of electromagnetic radiation

have when interacting WIth matter. [Clarification Statement- : Iude trade books, magazines, web resources, and
= I sigdffferent energles, and that high energy
electromagnetic radiation is much more damaging 1 is low energ en converted to thermal energy 1 [Assessment ‘Boundary: Only radlo,
microwaves, Infrared, visible, UV, gamma, and i \ded; qualitative ptions only.]

Construct an explanation, usi : ol of light, ‘of Row photovolta:c materlals work and descnbe their

application in everyday devic COT ¥ [Clarificath
Assessment Bounda : ualltatwe exfanatio

*The performance expectations marked with an asterisk integrate traditional stience content with engineeting through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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C‘onneco‘ans to other DCIS n this gre -m ﬂ be added in ﬁltu Fon,
Articufation to.DCIs across grada-favels: iy .

HS.Waves __and Electroma

Common Core State Standards Cannecﬂons

ELA Literacy -
RST.9-10.7

RST.11-12.7
RST.9-10.8
RST.11-12.8
RST.11-12.9
WHST.11-12.1
WHST.11-12.4
WHST.11-12.9
§L.9-10.1c
$L.9-10.2
SE.9-10.4
Mathematics —
MP.3

MP.4
MP.5

pressed in words in a text Into visual form (e g., a table or chart) and translate mformatlon ‘expressed visually or
s, (HS-PS4-a)
formation presented in diverse formats and media (e.g., quantitative data, video, multimedia) I order fo address a

mathematically (é.g., In an équ
Integrate and evaluate multiple sob
question or solve a problem. (HE-PSA :

Assess the extent to which the reasoning and evidence in a text support the author's claim or a recommendation for solving a scientific or technical prablem. (HS-
PS4-g),(H5-P54-f), (HS-PS4-g)

Evaluate thie hypotheses, data, analysis, and conclusmns in a science or technical text, verifying the data when possmle and carroborating or challengmg conclusions
with other sources of information. (H5-PS4-c), (HS-PS4-b), (HS- PS4-E), (HS-PS4-g),

Syntheésize information from a range of sources (e.g:, tekts, experiments, simulations) into a coherent understanding of a process phenomenon, ar concept
resolving conflicting information when possible. (HS$-P54-d),(HS-P54-F),(HS-PS4-h}

* Write argumients facused on discipline-specific content. (H$-P54-f)

Produce clear and coherent writing In which the development, erganization, and style are approptiate to task, purpese, and audience. {H5-PS4-F)

Draw evidence from informational texts to support analysis, reflection, and research. (HS-PS4-)

Propel conversations by posing and responding to questions that relate the current discussion to broader themes or larger ideas; actively incorporate othérs Into the
discusslon; and clarify, verify, or challenge ideas and conclusions. (HS-F54-¢)

Integrate multiple sources of information présented in diverse media or formats {e.g., visually, quantltatlvely, orally) evaluatlng the credibility and accuracy of each

source. (F5-P54-b), (HS-PS4-T), (HS-P54-g), (HS-PS4-h}
Present information, findings, and supporting evidence cearly, conclsely, and logically such that listeners can follaw the iine of reasoning and the organizatien,
development, substance, and style are apprapriate to purpose, audience, and task. HS-PS4-f), (HS-PS4<h}

Construct viable arguments and critique the reasoning af athers. (HS-PS4-e),{HS-P54-1), (HS-PS4-g)
Model with mathematics. (H5-P54-a),(HS-P54-d)
Use appropriate tools strategically. (HS-PS4-b)

*The performance expectaﬂons marked with an asterisk integrate traditional science content thh engineermg through a Practlce, Dlsciplmary Core Idea, or Crosscutting Concept.
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HS.Waves and ElectromagnM diation

N-Q Reason quantitatively and use units to selve problems (HS-P54-a)
sID Summarize, represent, and interpret data on a single count or measurement yafiable
s.IC . - Make inférences and justify conclusions from sample sirveys, experimants, dnd osérvationg s (H5-PS4-B)(HS-P54-8), (HS-PS4 ), {HS-PS4-h)
F.IF L  Interpret functions that arise in applications In térms of the context. (HS;RS4
F.BF Bulld a function that medels a relationship between two quantities. (48
. F.LE Construct and compare linear, quadratic, and exponenﬂal models g

ACED Create equations that descnbe numbers or relationships. (HS- 43
A-REL10 Represent and solve equations and Inequalltles graphlcail . .(H

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept,
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HS. Structure, Function, and Information Processing

Students who demonstrate understandlng can: ‘ '
HS—LSl-a. Critically read scientific literature and produce scnentlflc writing and/or oral presentationg that eommumcate how
: the structure and function of systems of specnallzed cells within orgamsms help peif e essential functions of

llfe. [Ciarification Statement: Emphasls Is on identifylng systems of specialized cells or tissues (e.g., nervous, musculdr, conrective, eplthe!lal) and speclalized '
structures that these cells possess that are vital to their functioning In carrylng out essential Ilfe processes (e.q., rapsmissig of neural |mpulses, muscle contraction,

HS-LS1-b. Critically read scientific literature and produoe scientific writing andlo al Hresentation at communlcate how
DNA sequénces determine the structure and function of proteins, which rry out most of the
[Clarification Statement: Emphasls is on the conceptual understanding that DNA sequences deterpaine tl n structure and functlon ]
[Assessment Boundary: The assessment should provide evidence of students’ abilities to read ptual ideas of the
relationship between structure and the processes that lead to protein synthe5|s The specifi structure are not
assessed.]

HS-LS1-c. Develop and use a model to support explanatlons about the h g

HS-LS1-d. Design and conduct an investigation to gather evig e _ pla
mechanisms to maintain homeostasis. [Clarification Sthtemegt; Th is'is on investi _' iohs (e.g., heart rate response to exerclse,_ blood

vessels response to temperature changes) that students use to provide evislgnce\tds RE mes of feedback.]. [Assessment, Boundary: The
assessment should provide evidende that students can distinguish between dyi i edback machanisky and evidence that daes not Include a
feedback mechanism Addmonally, students should be able to determine whether . The assessment should provide ewdence of
2 - if : Rethanism are not assessed.]
HS-LS1-k. Produce techmcal wntmg to communicate-i ion abolt the eyid frof  technologies that supports

0 R~{Clarification Statement: Emphasis Is on evaluating
@€ (e.9., MRI, CAT scan) used to gather the evidence about how the braln
iliti

HS-LS1-1. Askques‘tidns to _establish the btrensth of evidente suppor _enurcargumentsforthe patters of behavior in"

speCIes and, in some Cases to mem Mion. Statement' Emphasls Is on the strength of arguments explaming the
relationshlp between brain cir nd: Y ] of evidence used to support an argument.] [Assessment Boundary: The
assessment should provide 0 % Rize patterns of behaviors and relate those patterns to information processing reglons of the brain and
whether the organisms afe i X dfor forming attachments. The assessment will provide evidence of students” abilities to -
recognlze patterns ofd rafed functioning of the braln and whether the crganism is seeking rewards, avoiding

*The performanoe expectatlons marked with an astensk mtegrate traditlonal sclence content with engmeerlng through a Prachce, Disciptinary: Core Idea or Crosscuttlng Concept
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2!

0S0T
Sonalimpac
RS aﬁig;i%— :

B

L3

Connactions to other fopics in this grade-level: will be
Articulalion across grade-lavels: wil be added in future version,
Common Core State Standards Conneclions: ' ‘

ELA/Literacy—
RST.9-10.1
RST.9-10.3
RI.9-10.8
RST.9-10.8

RST.9-10.9

WHST.9-10.2

WHST.9-10.9
51..9-10.2

| SL.9-10.1c
51.9-10.4
Mathematics ~

S.I1D
S.IC

Cite specific textual evidence i
Follow precisely a compt
exceptions defined in tie
Delineate and evalua
statements and fallack
Assess the extent to whi
a)(H5-L51-K) . :
Compare and contrast finding? ad In a text to thoselfrom| other sources {including their own experiments), noting when the findings support or contradict
previcus explanations or accoun
Write informative/explanatory texts)
LS1-K) o ;
Produce clear and coherent writing in witig
Gather relevant information from multiple Suth
angwering the research question; integrate infhy
citatlon. (HS-L51-a),(HS-LS1-b),(HS-L51-k) ; . - .
Draw avidence from Informational texts to support analysls, reflection, and research. (HS-LS1-a), (HS-LS1-b) )

Integrate multiplé sources of information presented in diverse media or formats {e.g., visually, quantitativaly, orally) evaluating the credibllity and accuracy of each
source, (HS-LS1-a),{HS-L51-b},(H5-LS1K} : ) .

Propel conversations by posing and responding to guestions that relate the clrrent discussion to broader themes or larger-ideas; actively incorporate others into the
discusslon; and clarify; verify; or ¢challenge ldeas and concluslons. (HS-LS1) ) :
Present clalms and findings, emphasizing sallent points.in a focused, coherent manner with pertinent descriptions, facts, details, and examples; use appropriate eye
contact, adequate volume, and clear pronunciation. (HS-LS1-3), (HS-LS1-b), (HS-LS1-k) ’ .

\ E]'Jexb, atténdlng to the precise details of explanations or descriptions. (HS-151-a), (Hs-L51-k)
sments, taking measurements, or performing technical tasks, attending to special cases or

gument and specific clal
oning. {HS-L51-a), {HS-

igpt, arganizatlon, and style are appropriate to task, purpose; and audience. (HS-LSI-a),(HSQLS1-b),(HS-L51-k)
oyt and digital sources, using advanced searches effectively; assess the usefulness of each source In
¥into the text selectively to maintain the flow of {deas, avoiding plagiarism-and following a standard format for

Summarize, represent, and interpret data on twe categorical and quantitative varlables. (HS-LS1-)
Make inferences and justify conclusions from sample surveys, experiments, and observational studies. (HS-151-)

*The perfarmance expectations marked with an asterisk integrate traditional sclence content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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HS.Inheritance and Variation of Traits

HS-LS3-a.

HS-LS1-e.

HS-LS1-f.

|HS-LS1-g.

HS-LS3-b.

/

HS-LS3-d.

: er NGV ar
Students who demonstrate understandmg can:

|HS-LS3-¢.

Ask questions to obtain mformatlon about the role of DNA and chromosomes in coding the mstructuons for
forming the characteristic traits of species passed from parents to offspring. [efaNgeation Statemient: .Emphasis Is on the practice
of asking scientific questions and obtaining reliable information to describe roles of chromosomes and DNA in cpfling ipstructions for traits In species.] [Assessment

Boundary: The assessment should provide evidence of students” abilities to ask questions and obtain relevapf infopsiation abaut the coding of instructions for the
passing of traits from parent to offspring. Assessments should not include the phases of mefosis.]

Use a model to support the explanation of how mitotic cell division restlts ifdaughter celts with identical
patterns of genetic material essential for producing and maintaining’a compleXx orgamsm. [Clarification Statement:
Emphasis Is on conceptual understanding that mitosis passes on genetically identical materials yé jeation, R he phases of mitosis.] [Assessment Boundary:
The assessment should provide evidence of students’ abllities to explain from a model {e.g., 42 * computer mulatigns) how cells may have differentiated within
an organism but aré genetically identical.] )

Construct an explanation using evidence for how cell differs ‘tl acti n or inactivation of
specific genes and small differences in the immediate e_' 0 : e concepts to potential
solutlons in blomedlcal engineering and research,* [o' ‘ : & -

explanation about the conditlons necessary for cell differentlatloo as well as thi\apy
organs, engineering tissues to test drugs).] -

Develop and revise a model to support explanatlons abou he of céllular division and differentiation in
producing and maintaining complex organi s of tissues and organs that work together to
meet the needs of the entire organism. [Cgrification s he concept that genetically identical cells produced from a single
cell durmg embryalogical development differentiate and becorhe tl n systems working together to meet the needs of the

may result from: (1) néw gepetf '___ firgugh )V hle errors occurring durmg replication,
and/or (3) mutations cause eny al fa .
understanding of the sources of gepétic v' aiki af arePeri ) ‘ on genetic variation should include evidence of understanding the probability of

variations and the rarity of mutaj H sEsH hould provide evidence of students’ abilities to evaluate and discuss sources of
genetic variation in offspring, néy g iati PR

of traits in 3 population and the use of mathematlcs'(e.g'., calculations of
.] [Assessment Boundary: The assessment should provide evidence of students’

hat modify the genetic make -up of an okganism.* [Carffication Statement:
as well as scientific principles.] {Assessment Boundary: The assessment should provide evidence of
echnologles {e.g., cloning, gene therapy, genetic engineering, selective breeding) In terms of sclentific
fal implications. The assessment should provide evidence of students’ abllities to evaluate the merits of genetic

apy, genetic engineering, selective breeding) in terms of scientific prmcrples as well as cost, safety, and rellablhty as

*The performance expectations marked with an asterisk integrate traditional science content with englneermg thirough a Practice, Disciplinary Core Idea, or Crosscuttlng Concept.
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Cannecﬂans to other topics in thrs rave-!eve ha version.,

HS.—Inheritance and Variation of Traits

ELA/L iteracy ~
RST.9-10.7

RST.9-10.9
RST.11:12.9
WHST.9-10.2

WHST.9-10.7

WHST.9-10.9
SL8-10.1c

SL.9-10.2
SL.9-10.5
Mathematics =
MP.2

MP.4
¥.BF

WHST.9-10.8

Common Core Stafe .S‘tandaras 'Cannecb’ons:

Translate quantitative or technical in mahon expressed in words In a text into visual form (e.g., a table or chart) and translate information expressed visually or
mathematically (e.g., in an equation) Into words, (HS-LS3-d})

Compare and contrast findings preserited in a text to those from other sources (Includlng their own experiments), noting when the findings support or coniradict
previous explanations or accounts. (HS-LS3-c) .

" Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept,

resolving conflicting information when possible. (HS-LS1-f),(HS-LS1-g)

Write Informative/explanatory texts, including the narration of historical events, scientific procadures/ experiments, or technical processes

(H5-L51-g), (H5-L53-b)

Conduct short as well as more sustained research projects to answer a question (including a self-generated question} or solve a problem; narrow or broaden the
inquiry when appropriate; syntheslze multiple sources on the subject, demonstrating understanding of the subject under investigation. (H5-LS1-g)

Gather relevant Information from multiple authoritative print and digital sources, using advanced searches effectively; assess the usefulness of each source In
answering the research question; integrate information into the text selectively to maintaln the flow of ideas, avoiding plaglarfsm and following a standard format for
cltatlon. {HS-LS3-b)

Draw evidence from Informational texts to support analysis, reflection; and research, {HS-LS3-b)

Propel conversations by posing and responding o questions that relate the current discussion to broader themes or larger ideas; actively incorporate others into the
discussion; and clarify, verify, or challenge ideas and conciustons, (H5-153-a)

Integrate multiple sources of information presented in diverse media or formats {e.g., vlsually, quantitatively, orally) evaiuating the credibility and accuracy of each
source, (HS-L51-g), (H5-L53-5)

Make strategic use of digital media (e.g-, textual, graphical, audio, visual, and interactive elements) in presentations to enhance understanding of findings,
reasoning, and evidence and to add interest. (HS-LS3-b)

Reason abstractly and guantitatively. {H5-LS3-d)
Model with mathematics (H5-L51-f)

Build a function that models a refationship between two quantities, (HS-153-d)

*The performance expectations marked with an asterisk integrate traditional science content with engineéring through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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HS.Inheritance and Varlatlon of)éus/

A.CED

Create equatlons that describe ﬁﬁmbers or relationships, (HS-LS3-d)

5.MD Use prabability to evaluate outcomes of decisions. (HS-LSB-d)
il

*The performance expectations marked with an asterlsk integrate tradltlonal science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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'Stndents who demonstrate understand;ng can.

energy- [Cladfication Statement Emphasis is on model development within the context of explaining the ;Jrocess of p

steps]
HS-LS1-i. Construct an explanation that carbon, hydrogen, and oxygen from sugar

molecules. [Clarification Statement: Emphasis is on students constructing explanations for how
components of the reaction (i.e., carbon, hydragen, oxygen), This hydrocarbon backbone is used tg

HS-LS1-j. Use a model to represent and support the explanation that ¢
- the bonds of food molecules and oxygen molecules are broke

resulting in a net transfer of energy. [Carification Statement: Emphagis i
metabolism, not the specdific steps.] [Assessment Boundary: The assessment shouid provde
to explain the inputs and outputs of metabolism. Students are not expected to |dentify the Mg

hydrosphere, and geosphere. [Cagscs
respiration in the cycling of carhon (e.g., se i

on the specific chemical steps of phote

and energy flows through e

useful in defini

HS-LS2-c.

anaerobic resph
idertifying the impact of
prqvlde evldeno_e of studen

HS-LS1-h. Develop a model to support explanations for how photosynthesis transforms light energy into stored chemical
Patosynthesis. Models may include

s produiced through
photosynthesis may combine with other elements to form amino acids apfl other large carbon-~based

ed through photosynthesls and the
by ca'rhun based molecules that can

HS-LS2~d. Developa mathematical model that generates data ort - nations al:out the flow of matter and

HS-LS2-g. Apply concepts of statistical data to develop an e ‘ Yor var - ihrates of photosynthesis and
cellular respiration and the resulting influence on th / - n amg the biosphere, atmosphere, )

provide evidence of students’ abilities to e TR | y #ynthesis and cellular resplratlon on the carbon cycle‘ The emphasis is not

HS-LS2-e. Apply scientific knowledg&a nie cplai ements and energy are conserved as matter cycles

and thelr conservation In, for example, the ’ ! 3 e 8 ary: The assessment should provide evidence of students’ abilities to
present evidence-based explanations for conse ) of Jlatter and flow of energy.]

HS-LS2-f. Ask questions to de ‘ ' ] ‘ ulation, resources, and/or the environment that
can be solved eng eering of solutions specific to the competition of organisms for

survive, grow, . < Th ] sfhpnit should provide evidence of students’ abillties to identify questions that define the
prablems.w .4, invasi 3 ireme weather, land use) are altered. The questions should be scientific in nature and

orking explanatlon for cycling of matter and flow of energy in
e explanations in light of new data.* [Clarification Statement: Emphasis is on
tons about the cycling of matter and fiow of energy.] [Assessment Boundary: The assessment should

Ew data {e.g., observations and data of organisms living near deep ocean vents~—chemosynthesis) have
ence. Concaptual understanding of the cydiing of matter and flow of energy in anaerobic respiration Is the

e compulinds. are-forme

n the seclﬂc chemical rocesses of elther aerobic or anaerobic respiration. ] .
e REids A Veles :

" *The performance expectations marked with an asterisk integrate traditional sclence content with engineering through a Practice, Disciplinary Core Id_ea, or Crosscutting Concapt.
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Connections to other topics i this gra Ve-level will be addes

HS. Matter and Energy in Orgamsms and Ecosystems
T : BR

a.rre version.

Articulation across grade-levels: will be added in future versior,

ELA/Literacy —
RST.11_-_12.1

RST.9-10.7
RST.11-12.7
RST.9-10.9
RST.11-12.9
WHST.11-12.2
WHST.11-12.4
WHST.11-12.9
$1.9-10.1c
5L.9-10.2

5L.9-10.3

Common Core State Standards Connections:

Cite specific textual evidence to support analysis of science and technical texts, attending to |mp0rtant distinctions the author makes and to any gaps or

inconsistencies in the account. (HS-LS2-8)

Translate quantitative or technical information expressed in words in a text into visual form (e.g., a table or chart) and translate lnformatlon expressed visually or

mathematically (e.g., in an equation) into words, (HS-L52-d), (HS-LS2-g)

Integrate and evaluate multiple sources of Information presented In divérse formats and media (e.g.; quantitative data, vldeo, multlmedia) in order to addréss

question or solve a problem. (HS-L52-g}, (HS-LS2-C)

Compare and contrast findings presented In a text o those from othet sources (inciuding their own experlments), froting when the findings support or coatradict

previous explanations o accounts,. (HS LS2-¢)(H5-L52-¢)

Synthesize information from a range of sourcés {e.q., texts, experiments, simulations) into a coherent understandifig ofa process, phenomenon or concept,

resolving conflicting information when possible, {HS-LS1),(HS-L52-e)

Writé informative/explanatory texts, including the narration of historical events, scientific procedures/ experimants; or technical processes, (HS-1.51-i),{HS:L52-8)

Produce ¢lear-and coherent writing in which the development, organization, and style are appropnate to task, purpose,-and audience. {HS-L51-i),(HS-LS2-8)

Draw evidence from informational texts o support analysis, reflection, and research. {H5-L51-i),(HS-LS2-2)

Propel conversations by posing and responding to questions that relate the currenit discussion to broader themes or larger ideas; actively incorporate others into

the discussion; and clarify, verify; or ciiallenge ideas and conclusions. (HS-LS2-f) )

Integrate multiple sources of information presented in diverse media or formats (e g visually, quanititatively, orally) evaluating the Cradibility and accuracy of

each source. (HS-LS1-1)

Evaluate a speakers point of view, reasoning, and use of evidence and rhetorlc, identlfylng any fallacious reasoning or exaggerated or distorted evidence, (H5-
2-e)

*The perfermance exper:tations marked with an asterisk integrate traditional science content with engingering through a Practice, Disciplinary Core Idee, or Crosscutting Concept.
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- Mathematics—

HS.Matter and Energy in O[ganisms anﬂ{gd{ystems

MP.2 Reason abstractly and quantitatively: (HS-L52-d)

MP.4 Model with Mathematics. (HS-L52-d)

Mp.5 Use appropriate tools strategicalty, (HS-LS2-¢)

S.1D Summarize, represent, and Interpret data on a single count or measurement vart

F.BF Build a function that models a relationship between two guantitles. '(HS-ISZ%
N-Q

Reason quantitatively and use units to solve problems. (HS-LS2:d} { HS-LS2; +1

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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mHS Interdeendent Relatlonsh s in Ecosy: stems

Students who demonstrate understandlng can: o
HS-LS2-a. Desrgn and conduct an mvestlgation to generate mathematlcal comparls ‘ s of fz’i(:tors that affect carrying

affect carrying capacity and blodlversity Assessments should Inclide mathematical comparisansAe. g gfaphs, charts density, dispersion, hlstograrns, population
distributions) taken from simulations or historical data sets. Students should not be expected de athematical equations to make comparisons.] -

HS-LS2-l.  Design and conduct an mvestlgataon to test design solutlons for ineteasihg or maintaining the blodwerslty of an

;

petformance task in the classroom.] [Assessment Boundary The assessment sho N Qujde evldence o' nts abllities to consider environmental, personal;
and social impacts as well as designing a solutlon and developing methods for mes e changes on the system In terms of: (1)
Increasing blodlverslty, and (2) maintaining blodiversity.]

HS-LS2-h. - Develop, revise, and use a mathematical model to sdpport ; : ' Pléx sets of interactions in
ecosystems maintain relatwely con5|stent num ‘ 3es wpiods of time when

i clalms about the effects of modest and extreme
- acrty to reéstablish an ecosystém with more ot

HS-LS2-i. . Use scientific reasoning, theory, and.
blologlcal or phys:cal changes to ec§

" provide evidence of students’ abifities to distinguish between dyidencesyp; ot ity.of ecogystems to respond to modest changes (e.g., hunting, fertilizer
_run-off) and extréme changes {e.q., fire, flood).] . _ ot 'l .
HS-LS2-j. Design, evaluate, and refine a solutlon oy reducing/ne act’'of human activities on the environment a'nd
ways to sustain biodiversity- plane ' o
0¥, dams) that cha igathe way ecosystems operate in terms of potential impacts on -
ntific knowledge, student-generated sources of evidence, prioritized criteria, and tradeoff
evidence of students’ abllitles to provide reasonable explanations of what might happen -as

blodlverslty,- as well as pop
considerations.} [Assess

HS-LS2-k. Evaluate eviden

survive and reprod bvaluating evidence for advantages of grouping behaviors (e.q., flocking, schooling,
herding) and cooperatlve beha h survival and reproduction.] [Assessment Boundary: The assessment should provide
evidence of i g g ndividual hehavior, (2) identify evidence supporting the outcomes of group behavior, and

HS-L§2-b.

Bul using the culcomes to reach a conclusion.] [Assessment Boundary: The assessmerits should provide
prid interpret the effect new information has on explanations (e.g., DDT effects on raptor pepulations, effects of water :
ning Invaslve specles effects when spread to larger scale

*The performance expectatlons marked W|th an asterlsk Integrate trad|t[onal sgience congent with engmeenng through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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\4:

HS.I Interde ’ endent Relationshlps n Ecosystems

a
ATHE e
523!

El ?&i:) 4:Ca
el

Cbnnecﬁons to ather topics n tfr/s grade-.fe vel wﬂ! be added in. future version
Articiation across grade-lovels: will be added in futeire versron.
Common Cofe State Standards Connections: - ‘
ELA/Literacy ~ : ’
RST.11-12.1 Cite speclﬂc textual evidence to support analysis of sclence and technical texts, attendmg to Important distinctions the author makes and to any gaps or
Inconsistencies in the account.
' RST.9-10.3 Follow precisely a complex miltistep procedure when carrying out experiments, taking measurements, or performlng technical tasks, attending to special cases
’ oOr exiceptions defined in the text. (HS-LS2-a), (MS-LS2-1)
RST.9-10.7 Translate quantitative or technical information expressed in words in & text into visual form {e.g., a table o chart) and translate information: exprassed visually
or mathematically {e.g., in an equation) into words, (HS-LS2-b)
RST 11—12.8 Evaluate the hypotheses, data, analysis, and conclusions in a science or- technlcal text, verifying the data when posmble and carroborating or challenging
cencluslons with other sources of information. (H5-L52-]), (HS-L52-k) ‘
RST.9-10.9 Compare and contrast findings presented in & text to those from other sources (including their own: expenments), noting when the findings support or contradlct
previous explanations or accounts. (H5-L52:]), (HS-L52-K)
RST.11-12.9 Synthesize information from a range of sourcas {e.g., texts, experiments, simulations} into a coherent understand:ng ofa process, phenomenon, ar concept,
resolving conflicting information when oosslble. {HS-L52-)) ’

*The performance expectations marked with an astensk Integrate traditional sclence content with engineering through a Practice, Dlsc:phnary Core Ideg, or Crosscutting Concept
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HS.Interdependent Relatlonshpps in Ecosystems

WHST.11-12.1
WHST.11-12.7

WHST.11-12.9
5L.11-12.2

SL.9-10.3

SL.9-10.4

Mathematics =
MP.1

MP.2

MP.4

N-Q

S.IC

A-CED
S-iD

Make sense of problems and persavere in solving them. {HS-LS2-a}

Write arguments focused on' discipline-specific conitent (HS-LS2-i);(HS-LS2-Kk)

Conduct short as well as more sustained research projects to-ariswer a question {includirig a salf-generated question) or solve a problem; rfarvow or broaden the
Inquiry when appropriate; synthiesize multiple sources on the subject, demonstrating understanding of the subject under Investigation. (HS-LS2-a),(HS-LS2-1)

Draw evidence fram informational texts to sugport analysis, reflection, and research. (HS-L52+i),(H5-LS2-k)
Integrate multiple sources of inférmation presented in diverse formats and media (e.g., vlsually, quantisa
solve prableins, evaluating the gredibllity and accuracy of each source and noting any dlscrepancies HfC
Evaluate a speaker’s point of view, reasonlng, and use of evidence and rhetoric, identifylng any faka
152+ |), (HS-LSZ-k)

Reason abstractly and quantitatively (I-IS-LSZ-a),(HS -LS2-b}
Model with mathematics. (HS-LS2-h)

Reasan. quantitatively and use uniis to solve problems. {H5-L52-a),(HS-L
Make infererices and justify conclusions from sample surveys, experime
Create equations that describe numbers or relationships (HS-LS2-b)

Summarize, represent, and interpret data on two categorical and

*The performance expectations marked with an asterisk integrate traditionsl science content with engineering through a Practice, Disciplinary Core Idea, ar Crosscutting Concept.

January 2013
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HS-LS4-b.

HS-LS4-d.

HS-LS4-c.

HS-LS4-e.

HS-LS4-f.

HS-LS4-a.

Students who demonstrate' understandmg can:

: HS.Natural Selection and:Evqution

Use a model to support the exp!anation that the process of natural selectlon is the resuit of four factors' (1) the
potential for a species to increase in number, (2) the heritable genetic variation of individuals in a species due to
mutation and sexual reproduction, (3) competition for limited resources, arid (4] the proliferation of those

orgamsms that are better able to survive and reproduce in the env:ron e Clarification Statement: Emphasls is on the
p 5es In distribution of tra'its in a population at

of organisms, behavlors, morphology, «oF physiclogy factors having a direct effect on survival ang pro cton 38 welhgs ability to compete for limited resources.
Mathematical models may be used to communicate the explanation.]

Construct an explanation based on evidence for how natural séledf] i ' ift,'gene flow through _
migration, and co-evolution lead to populations dominated, By apatomically, behaviorally, and

physiologically adapted to survive and reproduce in a spe etent: Emphasis is on quantltatwe
evidence as ﬁwe basis for clarifylng the differente among varlous processes of age ;

~ : fo how organisms with an advantageous:
heritable trait tend to increase in proportion to orgamsms at 'c Ahis trait. [Clariﬂcatlon Statement: Emphasis is on

analysis, not gene frequency calculations.] L ™
Synthesize, communicate, and evaluate te forme deschibes how changes in environmental

species, 2) the emergence of new species ovek,
Emphasis is on changes In the environment and how these changes 3

35 A popuiations. The rate of change should also be oonsldered
in the changes to the envirenment {e. Gur d § fishing, fertiliz

: and the effect on the distribution of traits. [Assessment
fFact for how changes to thé environment affect distribution or

dlsappearance of traits in Specigs. 1 ) }
Design and conduct an ifi ata indicating the relationship between changes in the

environment and natutal i ( i ' asis is on finding patterns In data that support the cause and effect refationship
between changes In the environmer i ‘ The assess_ment should provide evidence of students’ abilities to present

ablhtIEStOE Iua th gth of the evid

HREe

rosscutiing Concapt.

January 2013 o - Pagelof2




iB Connectrons t0 other

il

HS.Naturat Selectton and Evolutlon‘

WHST.9-10.4

WHST.9-10.7

WHST.9-10.8

WHST.9-10.9
SL.9-10.2

Mathematics —

MP.4
N-Q
F.LE
s.ID
S.IC
F.BF

[LACED.1

Afticufation across grade-# 3
. Common Core State S&'md e “ Qctions:.
| EtA/Literacy - TR ) :
RSTi11-12:1 Clte speclﬁo M\n dence to support aly Is of science and technical texts, atteriding to important distinctions thé author makes and £ any gaps or
P inconsistencles InNy bqunt, (HS-LS440 1% _ _
RST.9-10.3 Follow precisely.a oo X"g‘ull:i'step- i "re‘ when carrying ut experiments, taking méasurements, or performing technical 'tasks, atteiding to speclal cases or
excéptions defined In theitekt(HS
RST.9-10.7 Translate quantltatwe or i8¢ ation expressed in words in a fext Into visual form {e.gi, @ table or chart) and translate mformatlon expressed vlsually or
o mathematlcallv (&g, inare into-words, (HS-LS4-b),(HS-LS4-¢)
RST.9-10.8 Assess thé extent to which the edsoning and evldence in a text support the author’s claim or a recommendation for salving a sclentific of techmcal problem (HS-
. . LS4-e},{H5:0:54-a) -
R1.9-10.8 Pelineate and evaluate the argument and specf ¢ claims in a text, assF.-ssmg whether the reasoning Is vaild and the evidence i§ relevant and suffi cient; ldentrfy false
’ o statements and fallacious reasoning. {HS-L.S4-&), (HS-L54-a)
WHST.9-10:2 Write lnformatwe/explanatory texts; including the narration of h|stor|cal events, scientific procedures/ éxperiments, or technical processés. (HS-£54-dl), (H5- £54-6),

(H5-L54-a)

Produce clear and coherent wrlting in whlch the development, organization, and stylé are appropnate to task, purposé, and audience. (HE-LS4-7), (HS-LS4-¢),
(H5-L54-a) :

Conduct short as well as more. ststained research projects to answer a-guestion {inciuding a seif- generatecl question} or solve a problen; rarfow or broaden the
Ingulry when appropriste; synthesize multiple s6urces on the subJect demonstrating understanding of thé subject under Investigation, (HS-L54- f)

Gathér rélévant inforiation from multiple print and digital soufees, using.search terms effectively; assess the credibility arid accuracy of gach source; and guote or
paraphrase the data and condlusions of others while avolding plagiarism and following a standard format for citation. (HS-LS4-a), (H5- !.54-5)

Draw evidence from informational texts to support analysis, reflection, and research. (HS- L54-d), (H5- L.S‘4—e), (HS -L54-3)

Integrate multiple sources of information presénted in diverse media or formats (&.g., visually, quantltatlvely, orally) evaluatlng the credlblllty and accoracy of gach
source. (HS -1.54-d),(H5-LS4-e),(HS-L.S4-a)

Model with mathematics. (HS L.54-b)

Reason quantitatively and use units to solve problems (HS -LS4- -c},(H5-L54-e)

Constriict and compare linear, quadratic, and exponéntial models and solve problems. ( HS-L54-b)

Summarize, represent, and interpret data on a-single count or meéasurement variable (HS-LS4-c)

Make inferences and justify conclusions from sample surveys, experiments, and observational studles (HS -LS4-C),(HS5-L54- e),(HS LS4-a)
Build a funciion that madels a relationshlp between two quantities. {HS-LS4-c)

Create equations that descnbe numbers or relatlonshlps (HS-L54-c)

*The pefformance expectations marked with an asterisk |ntegrate traditional science oontent with engineering through a Practlce, Disciplinary Core Idéa, or Crosscutting Concept.
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HS. Space Systems

HS-ESS1-b.

HS-ESS1-c.

HS-ESS1-a.

HS-ESS1-d.

HS-ESS1-e.

HS-ESS1-f.

' Students Whe demonstrate understanding can:

Construct explanations based on observable astronomlcal data as empirical & 'dence of the Big Bang theory

and the role the development of technolog|es have played in olrtalmng tl'll

radiation from stars), which matches that predicted by the Big Eang theory 3/4 hydrogen and 1/4'hg

Synthesize and communicate technical information about the procgé se by hlch stars produce new elements

over their changing I:fetlmes. [Assessment Boundary: Detalls of the many diffgré
assessed.]

Use models to describe the sun 's place in space in relatlen iry

Analyze data on the varlablllty of mass and energy o
scientific claim that short-term changes in the sun a

sg the logarithmic powers-of-ten
: hips_can-also be investigated

Bata span a range of time scales Including sudden solar flares and coronal mass & qctiang Efarre to &s space weather, 11-year“sunsp0t ¢ycles,” and non-cyclic
variations over centurles.] [Assessment Boundary: The solar R yslcs of why these Vatiations gécur (solar flares, coronal mass ejections, sunspot cycles, and

longer-term variations In solar output) s not assessad.]

Use mathematical and computational reh ; ! _ o l al and human-made solar system objects in
order to describe their motions and predi ik tra Ot r collisions.* [Clarification Statement: The same

Newtonian gravitational laws governing orbital motions apply X
representations for the gravitational attraction of bodies and ¥

Construct explanations from data for the for

astronomical evidence of the
Engineering accomplishments in spagg
dust and gas drawn together by gpai
rotations of planets, (2) pattern
system, and (4) the distributi

: Detalls of the seq of the late-hea !

M with mnre than two ‘bodies, nor anolve talculus.]

sed on space exploration and

of g0 lar system bodies.* [Clarification Statement:
‘about our solat<éystam. Evidence that our solar system formed from a disk of

direction of rotation of the sun, the orbits of the planets, and the directions of the

- composition of meteorltes, some of which show the make-up of the éarly solar

\ch objects close to the sun. and ice-rich chjects far from the sun.] TAssessment

th

bnmbardment erted are not assessed

*The performance expectations marked witn an asterisk Integrate tradltiona[ sclence content W|th engineering through a Practlce, Disciplinary Core Idea, or Crosscuttlng Concept
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HS Space Systems_

. C‘onnectrons m other DCIs in this grade-level: wiff be added In mture version.
Articuiation to DCIs across grade-fevels: will be added In future version,
Common Cofe State Standards Connéctions: [Note; these connéctions wilf be mad avai:ﬁable
ELA/Lfteracy —

" Mathematics =

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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HS.History of Earth

Students who demonstrate understandmg can:

HS-ESS1-g.

'HS-ESS1-i,

HS-ESS1-j.
HS-ESS1-h.

HS-ESS2-l.

‘past & not required.]

Analyze actual or simulated isotope ratios within Earth 'materials to make valid and reliable scuentﬂ' ic clarms

about'the planet's age, the ages of Earth events and rocks, and the overall time scale of Earth’'s hlstorv. ,
{Clarification Statement: Actual or simulated isotope data an tie-uséd {from materlals that include igneous rocks, fogslls, sedimentary layers, or Ice cares).to
understand Kow events in Earth’s 4.6-blllion-year history have absolute ages that can be quantiﬁed ] [Assessment Boublary: Radlometnc datlng technlques usmg
complex methods such as mult|ple Isotope ratlos are not assessed.] .

Consrder the lncomplete nature of Earth’s rock record when analyzing anilifiter re ng the evenls of Earth'

Construct ‘and revise explanations about Earth’s early history based
astermds, meteorites, and other planetary surfaces. [Clarification Sta

impacts, including the formation of the Moon and the Late Heavy Bombardment period.] J#Ssessp nt Boundaty: Mers 'izab'o 0O absolute time p:eriods-of Earth’s

Construct explanattons, using the theory of plate tecton

both continental and oceanic crust. [Carification Statement: 5éF oce3 ; st seafloar rocks located
at mid-ocean ridges and the oldest ocean rocks often (but not aiways) located Rgar fes, | . &l across mid-ocean
ridges dependent upon spreading rates. For continental crust, continents such as Nprih Agerica 3 ith 12 f0n5 of increasingly -
younger rocks trendmg toward the edges as a result of subsequent plate interaction / p -

in turn affects the composltlon of the atmosphere; or, soil sup,

comlete ways that the bloshere Interacts with Earths ath
: ﬁ

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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HS.History of Earth

. Connections to other DCIs in this grade-level: will be added in Future version.

_ Articuiation to DCIs across grade-levels: will be added In future version.
Common Core State Standards Connections: [Note: these connections will be made Qvaildble
ELA/ iteracy - : . i

Mathematics =

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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HS. Earth's S stems‘ .

Students who demonstrate understandmg can:
HS-ESSZ-C. Apply scientific reasoning to show how empirical e\ndence from Earth observatio and Iaboratory

HS-ESS2-d. Use a model of Earth’s mterlor lncludmg the mechamsms of thermal con ) ctl il to__shp’j:ort the explanation for

replenlshment of Earift's atmosphere and ocean.]
HS-ESS2-i. Analyze the physical and chemlcal propertles of water to majke va - the lmpact of water

to both the flow of waterthrough the varlous hydrolcglc cycles, which connect tKe '_
* - moving mineral and rock materials through Earth’s systems.] :
HS-ESS2-a. Use Earth system models to support explanations of how Ea Wern;
concurrently at different spatial and temporal scales to farm - ndsca 65 and sea floor features, [Clarification
Statement: The appearance of the land (e.g., mountains, basins, wdlie ; floor features (e.g., trenches, ridges, fracture zones,
seamounts, abyssal plains, continental slopes) are a result of bog constru _ 2 gctonic uplift, orogeny) and destructive mechanisms (e.g.,

stream pracesses, coastal wave action, mass wasting, weatherin sment Boundary: Detalls of the formatien of major
geographic features of Earth's surface are not assessed.] - -

HS-ESS2-b. Construct an evidence-based argument about how\a natsiral orhun - used change to one part of an Earth
system can create feedback that causes changes;in 5 ) Sysbems.* [Carification Statement: Madern
civilization depends on major technological systems and these are critic 1 rglogy usage. Local real world examples could include
how removing ground vegetation causes an ingreaSEiwater i _ girs increases groundwater recharge; nstalling a coastal rock

jetty changes currents and resulting beach

Science and Enmeerlng Practices

g»wggeﬂ

*The performance expectatmns marked with an asterisk integrate tradltlonal sclence content with engineering through a Practice, Dlsclpllnary Core Idea, or Crosscutting Concept.
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HS Earth's Systems _

_ Connections to other DCIs Ih this grade-level: will be added In future version. - e .
Articulation to DUIs across grade-fevels: will be added in. futtre version. . : e
Common Core State Standards Cannect!ons [Note: these connections will be made avaf.fable soon. ]

ELA/Literacy ~

Mathematics —

*The performance expectations marked with an asterisk integrate traditional science content, with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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HS.Weather and Cl|mate

HS:Weatherand:Climate!

Students who demonstrate understancllng can.

HS-ESS2-j. Use models of the flow of energy between the sun and Earth’s atmosphere, ocean, and land to support
explanations of how Earth’s radiative energy balance is affected by the absorption and retention of heat in

Earth’s atmosphere. [Clarification Statement: Students examine the radlative propertles of different atmospheric gases and surface reglons, (2.g., aean,
ice, land), and will evaluate variations in the reflection, absorption, storage, and redistribution of solar radfation amang the atmosphere, ocean, and land systems.]

HS-ESS2-g. Develop, revise, and use models of atmospheric circulation to support explaprations of how air masses

redistribute energy from the sun. [Ciarification Statement: The absorption of solar radiatiol aBcean and the subsequent heat transfer due to
evaporatlon largely: drive atmospheric circulation through the generation of high- and low-prassure systep(s (e.gs the condensation of water vaper over warm
ocear surfaces provides the power for hurricanes and typhoans). Models of atmospheric cwculahon shplild ingfide the Coriolis effect and the locations of the
continents.]

HS-ESS2-h. Design and conduct investigations to model the conditions at whig ! form and precipitation occurs,
taking into account the factors of humidity, temperature, and pré B, [§larificitjon Statement: Weather conditions include the
temperature and pressure changes that eccur during orographic lifting, frontal wedging, 3 : mealized convective lifting; investigations

.. Include cooling of water by adiabatic, conductive, radiational, or evaporative processes )

HS-ESS2-k. Develop, revise, and use quantitative models to support o) i amount of carbon that cycles

among the hydrosphere, atmosphere, geosphere, and b Biogs chemlcal cycles involve the cycling

of carbon and other elemems through the ocean, atmosphere, soil, ancl bipsph

record onlv ]

HS-ESS2-f. Read scientific literature critically to evalua v nicate the causes and effects of climate change over
10s-100s of years, 10s-100s of thousanads d I's, an nillions of years. [Clarification Statement: Examples of
causes are changes In solar output, ocean circutation, and vo _am and Ty activ Wfige Atyospheric composition and other systems over 10s-100s of
years); changes to Earth’s orbit and the orientation of its axis \ ui i 45 %.or lahg-term changes in atmospheric composition {over 10s-
100s of millions of years).] . E ‘ TN, ’

HS-ESS3-g. Use geoscience data and the _ mate : .impke evidence-based forecasts of climate
change. [Clarification Statement; rici i arts, Shegraphy, blomass, precipitation, temperature, or weather-related
events.] - ;

HS-ESS3-h. Apply scuentlf'c reasg

* [Clarification Statement: Examples can range from large-scale geoengineering -
M\aergsals or seeding the ocean with from to enhance microbe growth) to more local
\, and using renewable energy sources) done by both societles and Individuals,

design solutions to alter globa
efforts (e.g., reducing resource Asps
Science knowledge indicates what

of knowledge.

] Bper gd
*The performance expectatmns marked with an asterlsk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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_HS Weather and Cllmate_

Connecﬂons frad otherDCIs in_this grade- leve/ wf/f be add in future version. . . . _ e . e . L

_Articulation to DCIs across grade-levels: will be added In future version. .
Common Core State Standards Cannectmns [Note tﬁese eonnections will be made avallab/e soon ]

ELA/Literacy -

Mathematics -

*The peiformance éxpectations marked with an asterisk integrate traditionai science content with enginee_ring'through a'Practice, Disciplinary Core Idea, or Crosscﬁttlng Concept.
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: HS.Human Sustainabilii_:!

HS-ESS3-a.

HS-ESS3-b.

HS-ESS3-e.

HS-ESS3-i.

HS-ESS3-f.

HS-ESS3-¢.

HS-ESS3-d.

Students who demonstrate understandmg can. o

- natural resource avallablllty * [Clariﬂcatlon Statement: Examples can be drawn from the many

Construct explanations based on evidence for how the develt)pment of human sometles has been mfluenced by
(wlizatlons across history whose rise,

Analyze and rewse _solutlons for developing, managing, and I.ll:lllZIll ! es that would increase econom:c,

social, environmental, and/or cost: henefit ratigs.* [Carfication Statemefit: Exdmples include best practices for agrlcultural soll use,
retrleving water from aquifers or desalination, mining for coal and minerals, pumping for oil, by
methane gas hydrates, extracting petroleum from tar sands and oll shales, and the conseryati feysing, ang reuse of resources, Science knowiedge indicates

om’ human actwltles.]
stems to make valid sclentlflc claims for

how engineering solutions are designed aRy aented to hielp. Yimit environmental impacts.* [Ciarification
Statement: Examples of envnmnrnental lmpacls that have ML po

ability to construct scientific clalms based on- evidence N |
Ask questions to constru
events have had on the€
events (e.g., earthquakes, val;
falt of civilizations.]
Construct and ev:
contribute to tI'_le'

hat natural hazards and other geoscience

obal scales. [Clarification Statement: Natural hazard -
| dlmates can affect populations, drive mass migrations, and inﬂuence the rise and

Iid and rellable e\ndence that human activities can a

ral hazards.* [Clarification Statement: Human activities (e.g., building
resy removing vegetation) can increase the frequency and/or severity of certain

*The performance expectatlons marked W|th an asterlsk mtegrate tradttlonal sceence cantent with engineerlng throtrgh a Practice, Dlsclpllnary Core Ides, or Crosscuttmg Concept
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HS.Human Sustamablllty
Ll

CannectfansfvafherDCIsﬂ'yﬁfs by ded! fire fs!an I _ e

Articulation to DCIs acro el vels: wil b mm

Common Core State Stadargs’ Connections: [Naﬁe A < made avallable soon.] '

ELA/ fteracy —

Mathematics —

*The performance expectations marked w1th an asterisk integrate tradltional sclence content with englneenng through a Practice, Disciplinary Core Idea, or Crosscutt] ng Concept
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HS.Engineering Design
i S
All of these performance expectations can also be found in other standards. J

Designi
.. [Note:

Students who demonstrate understanding can:

HS-PS2-c.

HS-PS3-b.

| Hs-PS4-c.

HS-PS4-d.

HS-PS4-f.

HS-LS1-f.

HS-ESS1-f.

-De\relgp and defend a clalm about the effec:twen '

Design, evaluate, and refine a device that minimizes the force on a macroscopic object during a collision.*
[Clarification Statement: Evaluation and refinement could consist of determining the success of the device at protecting the objéct from hatm, and modifying the:
design to Improve it. Examples Include an egg drop investigation and design of a football helmet. ] [Assessment Boundary: Evaluations. are qualitative oniy.]
Design, build, and refine a device that works within given constraints to convert one fornt of energy into-

another form of energy # [Clarification Statement: Examples of devicés can include roller coastersnRube Goidberg devices, wind turbines; solar calls,
and generaturs. Examples of constralnts can Include use of renewable energy forms and efficiency. Qualita fe evgluations coulcl Include a wide range of energy

Ask questlons that challenge the relative advantages of analog vs. digita transmission of information in order '
to determine if the questions are testable and relevant.* [Cliarificatjs atements, An example of different representations could .
include digital radio signals vs. FM signals. Advantages could Include that digital information<an bg Stars iakly in computer memory, but that analog can be
eagler to understand.] [Assessment Boundary: Questions are provided to students.] . ‘ }
Develop a model to demonstrate that a structure can be et 3.its resonant frequency in a way
that improves the structure's performance.* [Clarification Sizfemep 0 n inchide pictures, diagrams, or physical
models. Potentlally damaging resonance can involve real world examples of br dmgs, fences, or street sign othe xamples can include muskcal
instruments.] [Assessment Boundary: Students will be provided a structure 45 mog ‘a proglem — only to apply the concept of

resenant frequency to a given problem.]

' tion |s_the_ result of activation or mactwatl_on of
apt of_ tl_\e; cells; relate these concepts t@)

Construct an exp!anatmn using ewden _
specific genes and small differences i
potential solutions in blomedlcal.engl

Construct explanations from data for the format ‘ esolar ' ste : .based on space exploration and

“astronomical ewdeneeofr e in, s ' sof solar system bhodies.* [Clarification Statement:

HS-ESSB-f.

HS-ESS3-h.

HS-PS3-f.

HS-ESS3-b.

HS-ESS3-i.

HS-LS2-j.

HS-ESS2-b.

#the direction of rotation of the sun, the orbits of the planets, and the directions of the
) the composition of metearites, some of which show the make-up of the early solar
k-rich abjects close to the sun and tce-rich obfects far from the sun.] [Assessment

rotations of planets, (2) pattp
system, and (4) the distrityt

Analyze data regardl s effects of ities\on natural systems to make valid scientific claims for

efited to help limit environmental impacts.* [Clarification
; clucle water and air pullutlon, landfil leakage, acid raln, the growth of the Antarctic

models to construct explanations for how humans may predict and

ate systems.* [Clarlfication Staterment: Examples can range from large-scale geoengineering
e atmosphere with aerosols or seeding the ocean with iron t¢ enhance microbe growth) to more
eriergy use, recycling and reusing, and using remewable energy sources) dane by both societies and

can happen in natural systems—not what should happen. The latter involves ethics, values, and human decisions

ns for developmg, managing, and utilizing resources that would increase econontic,

al-and/or cost:benefit ratios.® [Clarification Statement: Examples include best practices for agricultural soil use,
rekrieving water from aquifers or desallnation, mining for coal and minerals, pumping for of, hydra-fracturing to retrieve natural gas, recovering off-shore
methane gas hydrates, extracting petroleum from tar sands and oil shales, and the conservation, recycling, and reuse of resources. Science knowledge indicates
what can happen In natural systems—not what shoukd happen. The latter Involves ethics, values, and human decislons about the use of knowledge.]

Use models of Earth system interactions to support explanations of the relationships among the hydrosphere,
atmosphere, cryosphere, geosphere, and biosphere systems and how they are being modified in response to
human aclivities.* [Clarification Statement: Examples include: changes to groundwater levels and recharge rates; ocean acidity and coral health;
atmospheric composition and raln acldity and lake life heaith; deforestation and erosion rates and local biosphere health; agricuttural fertllization; stream
composition and “dead” zones In offshore reglons.] [Assessment Boundary: Students will not be required to model all the ways systems are being madified by
human activities, but need to demangtrate how systems can react in response to feedbacks from human activitles.]

Desmn, evaluate, and refine a solution for reducing negative impact of human activities on the environment
and ways to sustain biodiversity and maintain the planet's natural capital.* [Carification Statemest: Emphasls is on human
activities (e.g., pollution, dimate change, making snow at ski areas, confralled burns, dams) that change the way ecosystems operate in terms of potential
impacts on biodiversity, as well as pepulations. The solutlons should be based on scientific knowledge, student-generated sources of evidence, prioritized criteria,

and tradeoff considerations.] [Assessment Boundary: The assessment should provide evidence of students’ abllities to provide reasonable explanations of what
might happen as the basis for proposed engineering solutions.]

. Construct an evidence-based argument about how a natural or human-caused change to one part of an Earth

system can create feedback that causes changes in that system or other systems.* [Clarification Statement: Modern

*The performance expectations marked wlth an asterisk Integrate traditional science content with engmeerlng through a Practice, Disciplinary Core Idea, or Crosscutting Concept.
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HS-PS2-a.

HS-ESS1-e.

HS-LS2-I.

HS-ESS2-c.

HS-LS3-c.

HS-ESS2-i.

HS-ESS3-e.

cwlllzatlon depends on maJor techno!oglcai systems and these are critlcal aspects of decislons abeut-technology usage. Local real world examples could mclude
how removing ground vegetation causes an increase in water runoff and soll erasion; bullding reservoirs increases groundwater recharge; installing a coastal rock -
jetty changes currents and resulting beach erosion patterns; removing vietlands causes a decrease In local humidity that further reduces the wetland éxtent;
diminishing glacial ice reduces the amount of sunlight reflected from Earth’s surface, which increases surface temperatures and further reduces the amount of

ice.] .
Analyze data to support the claim that Newton’s second law of m tlon descrlbes the mathernatlcal relatlonshlp '

among the net force on macroscopic ohjects, their mass; and aceel’ ation.* [Assessment Boundary Restricted to one-
dimensional motion and to macroscopic objects moving at non-relativistic speeds.] -

Use mathematical and computational representations of natur at and uman-made solar system objects in

order to describe their motions and predict their trajectories s nd/6r collisions.* [Clarlfication Statement: The same
Newtonlan gravitational laws governing prbltal motlons apply to.human -made satellitps 2% Ianets and maons. ] [Assessment Boundary Mathematical

of: (1) Increaslng biodiverslty, and {2) maintaining blOleEfSItV} I o . .
Apply scientific reasoning to show how empifical-eviderice fyon fth obse ,‘tto 5 and Iahoratory
experiments have been used to develop t ) th's in 3N

Evaluate the merits of competm_g ethical _argu_m '

based on the development of teg agie i dify t e genetlc make up of an organism.* [Clarification Statement:
Emphasis Is on cemparing corpeting argumeQts based o 5 principles.] [Assessment Boundary: The assessment should provide
evidence of students’ abilities to evaluate the: rReritRef geneti (.g., cloning, gene therapy, genetic engineering, selective breeding) in
terms of sclentlﬂc prlnclpies as well as ethical cogsidaxatid essment should provide evidence of students’ abllitiesto evaluate the

Analyze the physncal and chemical p 0 ‘ vate . ke valld scnentlf' ic claims about the |mpact of water
on the flow of engrgy anthi H X i [ among Earth systems.* [Clarification Statement: Claims about
the flow of energy shoy | : or in- nvectiy gy through oceanlc and atmospheric clrculation; the cycling of mattes refers
to both the flow of yte f hydrologic & which connect the ocean with other water reservoirs, and the many roles that water plays in

moving mineral a) ckMateriz arth’s system
Identify ma

_ natural résource productlon and consumption rates in order to
assess the gt :

of humans ndthe biodiversity that supports them.* [Carification Staterent: Use
Tt BEum e dpnstraction of equat(ons is not expected for non-linear relatlonshlps, which can be studied

*The performance expectations marked with an asterisk |ntegrate tradltiona[ science content W|th angineering through a Practice, Disciplinary Cote Idea, or Crosscuttmg Ooncept.
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HS.Engineering Design _

- Connections to other DCIs in this grade-level; will be added In fiture version.

Articulation to DCIs across grade-levels: will be added in future version.

Common Core State Standards Connections: [Nole: these connections wilf be made aval!ablw <

ELA/Literacy —
Mathematics —

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting doncept.
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