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code)

Physical Science

PS1 : Matter and its interactions

PS2 : Motion and stability: Fprces and
interactions

PS3: Energy

PS4: Waves and their applications in

technologies for informaton transfer

Life Sciences

LS1: From Molccules to Organisms:
Structures and Process

LS2: Ecosystems: Interactions, Energy,
and Dynamics

LS3: Heredity: Inheritance and Variation
of Traits

LS4:Biological Evaluation: Unity and
Diversity

Earth and Space Science
ESS 1 : Earth’s place in the univrse
ESS 2 : Earth’s system
ESS3 : Earth’s systems

Engineering, Technology, and the
Applications of Science

EST1 : Engineering design

EST2: Links among engineering,

technology, science, and society
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HOME ABOUT THE WHY SCIENCE NEXT GENERATION IMPLEMENTATION
DEVELOPMENT STANDARDS? SCIENCE STANDARDS

o Printer-friendly version

The Next Generation Science Standards are now available. Twenty-six states and their broad-based teams worked together with a 41-member
writing team and partners throughout the country to develop the standards.

( "} There are three ways to view the standards:
NGSS Front Matter

Arranged by Disciplinary Core Idea (DCI
NGSS Structure 9 y P Iy ( )

Appendices to the S d Draft: Arranged by Topics
A. Conceptual Shifts

B. Responses to Public Search individual performance expectations
Drafts

C. College and Career The NGSS are composed of the three dimensions from the NRC Framework. Click on the links to the left
Readiness (Coming Soon) and see the videos below to learn more about the standards.

D. All Standards, All
Students

E. Disciplinary Core Idea
Proaressions

nawt1lUTu Arraned by Discliplinary Core Idea (DCI) @u1509zk@ansgautu
(grade) uae Core-ldeas Tuusagiideld dmsuivine1ingl awegluiied Life Science Ay
L5UEDNIEAU high school

Grades Disciplinary Core Idea

K-2 Physical Sciences

K -PS1A: Structure and Properties of Matter
1 ~PS1B: Chemical Reactions

2 -PS1C: Nuclear Processes

3-5 ~PS2A: Forces and Motion

3 ~PS2B: Types of Interactions

4 -PS3A: Definitions of Energy

5 -PS3B: Conservation of Energy and Energy Transfer
Middle School (6-8) -PS3C: i ip Between Energy and Forces

| Search | | Reset |

Performance Expectations by DCI
Click on a topic to view associated performance expectations.

Storylines: K-2 3-5 PDFs: K 1 2 3 4 5

K-PS2 Matter and Stability: Forces 2-ESS1 Earth's Place in the Universe 4-LS1 From Molecules to Organisms: Structures
and Interactions 2-ESS2 Earth's Systems and Processes

K-PS3 Energy K-2-ETS1 Engineering Design 4-ESS1 Earth's Place in the Universe

K-LS1 From molecules to organisms: Structures ~ 3-PS2 Motion and Stability: Forces and 4-ESS2 Earth's Systems

and processes Interactions 4-ESS3 Earth and Human Activity

K-ESS2 Earth's Systems 3-LS1 From Molecules to Organisms: Structures  5-PS1 Matter and Its Interactions

K-ESS3 Earth and Human Activity and Processes 5-PS2 Motion and Stability: Forces and

1-PS4 Waves and Their Applications in 3-LS2 Ecosystems: Interactions, Energy, and Interactions




I w

Middle School (6-8) Storyline PDF High School (9-12) Storyline PDF

MS-LS1 From Molecules to Organisms: Structure and Processes HS-LS1 From Molecules to Organisms: Structures and Processes
MS-LS2 Ecosystems: Interactions, Energy, and Dynamics HS-LS2 Ecosystems: Interactions, Energy, and Dynamics
MS-LS3 Heredity: Inheritance and Variation of Traits HS-LS3 Heredity: Inheritance and Variation of Traits

MS-LS4 Biological Evolution: Unity and Diversity HS-LS4 Biological Evolution: Unity and Diversity

Middle School (6-8) Storyline PDF High School (9-12) Storyline PDF
MS-ESS1 Earth’s Place in the Universe HS-ESS1 Earth's Place in the Universe
MS-ESS2 Earth's Systems HS-ESS2 Earth's Systems
MS-ESS3 Earth and Human Activity HS-ESS3 Earth and Human Activity
| ETs:Engnaerig. Tectwoogy, and Applcationa ot scence ]
Middle School (6-8) Storyline PDF High School (9-12) Storyline PDF
MS-ETS1 Engineering Design HS-ETS1 Engineering Design

Tulonansagnuesdusenavdusnie Anumaniwesnsufiing wiaduide
Festeluil
LS1: From Molccules to Organisms: Structures and Process
LS2: Ecosystems: Interactions, Energy, and Dynamics
LS3: Heredity: Inheritance and Variation of Traits

LS4:Biological Evaluation: Unity and Diversity

581U NGSS InsthiauslusuuuumanadsUsznousae 3dw fie 1.01350Na
(Assessable component) 2.naa¢ 3-8f (Foundation boxes) 3. ndeadanlualconcention
boxes)
Life Science szaudlsauAnwInaulaiy
Tunisenumsiendedveruaus 11, LS3: Heredity: Inheritance and Variation of
Traits (1a% 11 ABIEAUNTA) (LS3 A AANNAIANINVRINITUHUR)



Assessable Companent

Students who demonstrate understanding can:

S-LS3-1.
(SWAYDIAMUAINNI
Y2IN1SUHUA
aguuﬁugnu
DCI code)

HS-LS3-2.

variations may result from: (1) new genetic combinations through meiosis, (2)
viable errors occurring during replication, and/or (3) mutations caused by
environmental factors. [Clarification Statement: Emphasis is on using data to
support arguments for the way variation occurs.] [Assessment Boundary:
Assessment does not include the phases of meiosis or the biochemical

Ask questions to clarify relationships about the role of DNA and chromosomes in
coding the instructions for characteristic traits passed from parents to offspring.
[Assessment Boundary: Assessment does not include the phases of meiosis or the

biochemical mechanism of specific steps in the process.]

Make and defend a claim based on evidence that inheritable genetic

mechanism of specific steps in the process.]

HS-LS3-3.

distribution of expressed traits in a population. [Clarification Statement:
Emphasis is on the use of mathematics to describe the probability of traits as it
relates to genetic and environmental factors in the expression of traits.]
[Assessment Boundary: Assessment does not include Hardy-Weinberg

calculations.]

Apply concepts of statistics and probability to explain the variation and

Foundation Boxes

The performance expectations above were developed using the following elements from the NRC document A

Framework for K-12 Science Education:

Asking Questions and Defining
Problems

Asking questions and defining
problems in 9-12 builds on K-8
experiences and progresses to
formulating, refining, and evaluating
empirically testable questions and
design problems using models and
simulations.

« Ask questions that arise from
examining models or a theory to
clarify relationships. (HS-LS3-1)
(mafimanisnaziialunisufdn)
Analyzing and Interpreting Data
Analyzing data in 9-12 builds on K-8
experiences and progresses to
introducing more detailed statistical
analysis, the comparison of data sets
for consistency, and the use of
models to generate and analyze
data.

LS1.A: Structure and Function

« All cells contain genetic
information in the form of DNA
molecules. Genes are regions in
the DNA that contain the
instructions that code for the
formation of proteins. (secondary
to HS-LS3-1) (Note: This
Disciplinary Core Idea is also
addressed by HS-L.S1-1.)
(wurAamAunasluduINEIAEns)

Cause and Effect

- Empirical evidence is required to
differentiate between cause and
correlation and make claims about
specific causes and effects. (HS-
LS3-1),(HS-LS3-2)

Scale, Proportion, and Quantity
- Algebraic thinking is used to
examine scientific data and predict
the effect of a change in one
variable on another (e.g., linear
growth vs. exponential growth).
(HS-LS3-3)




« Apply concepts of statistics and
probability (including determining
function fits to data, slope, intercept,
and correlation coefficient for linear
fits) to scientific and engineering
questions and problems, using digital
tools when feasible. (HS-LS3-3)
Engaging in Argument from
Evidence

Engaging in argument from evidence
in 9-12 builds on K-8 experiences
and progresses to using appropriate
and sufficient evidence and scientific
reasoning to defend and critique
claims and explanations about the
natural and designed world(s).
Arguments may also come from
current scientific or historical
episodes in science.

» Make and defend a claim
based on evidence about the
natural world that reflects scientific
knowledge, and student-generated
evidence.

(HS-LS3-2)

LS3.A: Inheritance of Traits

« Each chromosome consists of
a single very long DNA molecule,
and each gene on the
chromosome is a particular
segment of that DNA. The
instructions for forming species’
characteristics are carried in DNA.
Al cells in an organism have the
same genetic content, but the
genes used (expressed) by the cell
may be regulated in different
ways. Not all DNA codes for a
protein; some segments of DNA
are involved in regulatory or
structural functions, and some
have no as-yet known function.
(HS-LS3-1)

LS3.B: Variation of Traits

+ _In sexual reproduction,
chromosomes can sometimes
swap sections during the process
of meiosis (cell division), thereby
creating new genetic combinations
and thus more genetic variation.
Although DNA replication is tightly
regulated and remarkably
accurate, errors do occur and
result in mutations, which are also
a source of genetic variation.
Environmental factors can also
cause mutations in genes, and
viable mutations are inherited.
(HS-LS3-2) 2)

« Environmental factors also
affect expression of traits, and
hence affect the probability of
occurrences of traits in a
population. Thus the variation and
distribution of traits observed
depends on both genetic and
environmental factors. (HS-LS3-2)
2) (HS-LS3-3)

Connections to Nature of Science
(FeulsfusssuwiAvesinendans)
Science is a Human Endeavor

- Technological advances have
influenced the progress of science
and science has influenced
advances in technology. (HS-LS3-3)
- Science and engineering are
influenced by society and society is
influenced by science and
engineering. (HS-LS3-3)

Connection

Boxes

Connections to other DCls in this grave-band: HS.LS2.A (HS-LS3-3); HS.LS2.C (HS-LS3-3); HS.LS4.B (HS-LS3-3);
HS.LS4.C (H5-LS3-3) (Wanlesiuwuadniiiuunuludiuinenmanssneg LS2, LS4 daudnusidaniiewiu A,. B., uag
C ﬁaﬁ"a%’ﬂumiﬁ&luiwu LS4A: Evidence of common Ancestry and Diversity LS4B: Natural Selection LS4 C:

Adaptation)

Articulation across grade-bands: MS.LS2.A (HS-L.S3-3); MS.LS3.A (HS-LS3-1),(HS-L.S3-2); MS.LS3.B (HS-LS3-1),(HS-

LS3-2),(HS-LS3-3); MS.LS4.C (HS-LS3-3)




Common Core State Standards Connections:

ELA/Literacy - (msL?iawiaﬁ’ummgwununa'm ELA &¢9u131n English Language Arts)

RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to
important distinctions the author makes and to any gaps or inconsistencies in the account. (HS-LS3-1),(HS-LS3-2)
RST.11-12.9 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-LS3-1)
WHST.9-12.1 Write arguments focused on discipline-specific content. (HS-LS3-2)

Mathematics —

MP.2 Reason abstractly and quantitatively. (HS-LS3-2),(HS-LS3-3) (MssFaxlesiundinanans)
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LS1.A: Structure and Function
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(secondary to HS-LS3-1) (Note: This
Disciplinary Core Idea is also
addressed by HS-L.S1-1.)
(wurdannunatstuduIngAans)

Cause and Effect
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Scale, Proportion, and Quantity
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Connections to Nature of Science
(WaulganUsTSUYIRVBIINYAENS)
IMNYIAENTADAUNEIIINVDINYBE

(Science is a Human Endeavor)

- meluladRugalésudvinannimmnis
MANYFERSLaYINemansilasusning
nalulag (HS-LS3-3)
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(HS-LS3-3)

vndnveiduegnsuly
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% Twinsn 9-12 adilugnuanainingn | LS3.B: Variation of Traits - Anenemansuazinalulaglasudnsnaain
@ | 8 Uszaunisaluaziamnnislunisly - lunsduiiug lastuleweanunse dapu Srunlasudninaainingrmans
S vdnguingaunaymsliivena wanudsuiuldlunszuiunislaleda | wasmelulad (HS-LS3-3)
= mﬁwmmamﬂymsaﬁmauaz inAniugnssulvl wagay
| Innddelinduneatussmumauazlan RanNaY WIIINTEUIUNT
3 | malduderannnmgmsaliveneans | Sraesiidue wlnisaiuey
H | lutleqtuvSeendle wazgNITYRENgNHeT
- afuszesueteldudauuiiugn | winnuRemanaiiAnduld
véngruvnesssunafiasioufisnnudly | WumeiiliRamsnaneiug
WMePEnsuarn1399BmMANg Y Saduamauilefivilsiie
(HS-LS3-2) AIURAINAAIIBNAE
dandoutiuifutadefianinse
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(HS-LS3-2) 2) (HS-LS3-3)
Connections to other DCls in this grave-band: HS.LS2.A (HS-LS3-3); HS.LS2.C (HS-LS3-3); HS.LS4.B (HS-LS3-3); HS.LS4.C
(HS-L53-3) (WanlesfuwurAnfidunnuluduinermandsingg L2, LS4 dausnusiisainetu A,. B., uaz C
ﬁaﬁ"a%’aluﬂ’ﬁﬁ&mj’;lﬂiu LS4A: Evidence of common Ancestry and Diversity LS4B: Natural Selection LS4 C:
Adaptation)
9 Articulation across grade-bands: MS.LS2.A (HS-LS3-3); MS.LS3.A (HS-LS3-1),(HS-LS3-2); MS.LS3.B (HS-LS3-1),(HS-LS3-2),(HS-
S | LS3-3); MS.LS4.C (HS-L53-3)
cg Common Core State Standards Connections:
-8 ELA/Literacy - (msL%awiaﬁ’ummgfmununmq ELA &au131n English Language Arts)
Eé RST.11-12.1 Cite specific textual evidence to support analysis of science and technical texts, attending to important
g distinctions the author makes and to any gaps or inconsistencies in the account. (HS-LS3-1),(HS-LS3-2)
oV RST.11-12.9 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-LS3-1)
WHST.9-12.1 Write arguments focused on discipline-specific content. (HS-LS3-2)

Mathematics —

MP.2 Reason abstractly and quantitatively. (HS-LS3-2),(HS-LS3-3) (nMsWeulesfuadinatans)
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