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Introduction
Students arenaturally curious about the world and their place in it. Sustaining this curiosity and giving it a scientific foundation mube a
high priority in Arizona schools. Scientific thinking enables Arizona students to strengthen skills that people useeryday: solving
problems creatlvely, thinking cr|t|caIIy, worklng cooperatlvely in teams usmg technology effectlvely, and valumg I|felongarn|ng Scicpee

arneA. fundamental goal of science education is to help
students determlne how the World works and make sensefcphenomena in the natural world.Phenomenaare events or situations that
are observed to exist or happen, especiallyhenomenawhose causes or explanations are in question. Science semsaking is a
conceptual process in which a learner actively engagestiv phenomenain the natural world to construct logical and coherent
explanations that incorporate their current understanding ofscience or a model that represents it, and are consistent with the available
evidence. To develop a scientific understandingf the natural world, students must be able to ask questions, gather information, reason
about that information and connect it to scientific principles, theories, or models, and then effectively communicate theinderstanding
and reasoning.

Besigh-Purpose of the Arizona Science Standards
The Arizona Science Standards present a VISIOI’] of what it means to be SC|ent|f|ca||y literate, and college and career r%e—standatds

TheseAnzenaée@neestandards outllne what aII students need to know understand and be
able to do by the end of high school and reflect the following shiftsifscience education:

Organize standards around fourteen core ideas and develop learning progressions to coherently and logically build scientific
literacy from kindergarten through high school.
Connectcore ideas, crosscutting concepts , andscience and engineering practices , to make sense of the natural world and
understand how science and engineering are practiced and experienced.
Focus on fewer, broader standards that allow for greater depth, more connections, deeper understanding, and more applications
of content.
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The standards are neither curriculum nor instructional practices.

7EEI A OEA 1 OEUITA 3AEAT AR 30AT AAOAO OAOOA AO OEA AAG&EK
Therefore, identifying the sequence of instruction at each gradewhat will be taught and for how longz requires concerted effort and

attention at the local level. Curricular tools, including textbooks, are selected by the district/school and adopted throudte local
governing board. The Arizona Department of Education defines standards, curriculum, and instruction as:

Standards are what a student needs to know, understand,

and be able to do by the end of each grade. They build acros

grade levels in a progression of increasing understanding
and through a range of cognitive demand levels. Standards
are adopted at the statdevel by the Arizona State Board of
Education.

Curriculum refers to resources used for teaching and
learning the standards. Curricula are adopted at the local
level.

Instruction refers to the methods or methodologies used by
teachers to teach their studaets. Instructional techniques are
employed by individual teachers in response to the needs of
the students in their classes to help them progress through
the curriculum to master the standards. Decisions about

instructional practice and techniques are madat a local
level.

Three Dimensions of Science
Sensemaking in science occurs with the integratiorof-thesethree
major-essential dimensionseach-intersects-with-the-others-and
plays-anessentialrole—These-dimensions-are:
science and engineering practices (shown as the outer
ring in Figure 1)
crosscutting concepts (shown as the middle section of
Figure 1)
core ideas (shown as the center circle in Figure 1)

Arizona Department of Education Pagg 4

/" constructing
explanations
/ oo\(\ and designing solutjo,d %‘,@
RS X A
’b\ & 06 . %,
fo q?@i\be Cay, ‘9/)) % /%*
v ot and es. " o
@ ‘\d ﬁ (24
ol e S
@ ) '\\7\' 3
s SN I
F 4 Ife ey
s % % %
I v / (=4 - O
9.8 S o i 2 2%
pys (2w 2 24
58 [26 |2 7 ETE
§5% \B°\Z g s 2R
= 8 9 = w0 2 / o Q g g
° Z ) 3 3 o3
-  £% s8] 3
% ({"o ey >
s s, SR 3
&) As o
"5 ) uopou™ "f, P
3 » 2P 2
e Y . & &
0 o W
Bupyuiy o
luopeyndwod N\
Pue syneyayyew

Buisn

Figure 1: Three Dimensions of Science Instruction
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Science and Engineering Practices

[For decadeseachers have utilizedthe scientific method as a methodology to engagstudents in scientific inquiry. How it has been
implemented in classrooms describesias-been-a set of prescribed steps used tengagein science teaching ando learn learning in a
rather linear process. The new vision calls for students tengagein multifaceted science and engineering practices in more complex,
relevant, and authentic waysFermerly-known-as-the seientificmethed The science and engineering practicedescribe a robust process

for how scientists investigate and build models and theories of the
natural world or how engineers design and build systems. Rather
than a linear process from hypothesis to conclusion, these practices
reflect science and engineerig as they are practiced and
experienced. As students conduct investigations, they engage in
multiple practices as they gather information to solve problems,
answer their questions, reason about how the data provide
evidence to support theirunderstanding,and then communicate
their understanding of phenomena. Student investigations may be
observational, experimental, use models or simulations, or use date
from other sources. These eight practices identified iA Framework
for K-12 Science Educatioare critical components of scientific
literacy, not instructional strategies:

ask questions and define problems

develop and use models

plan and carry out investigations

analyze and interpret data

use mathematics and computational thinking

construct explanationsand design solutions

engage in argument from evidence

obtain, evaluate, and communicate information

ntertwined-integrated While the scientitt method is still being
widely usedand a part of academicthe science and engineering
practices areexpectedto be integratedwith the core ideas and
crosscutting concepts across all grade levels and disciplines. See

Appendix 2for more details on each oftie science and engineering
practices.
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Figure 2: Science and engineering practices are used to

investigate core ideas in science and develop scientific literacy
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complex, relevant, and authentic ways as they conduct
investigations.
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Crosscutting Concepts
Crosscutting conceptécross boundaries between science disciplines and provide an organizational framework to connect knowledge
from various disciplines into a coherent and scientifically based view of the world. They bridge boundaries between scienoe ather
disciplines and connectcore ideas and practices throughout the fields of science and engineering. Their purpose is to provide a lens to
help students deepen their understanding of the core ideas as they make sense of phenomena in the natural and designed wdrtds
crosscutting concepts identified inA Framework for K12 Science Educatioare:

patterns

cause and effect

structure and function

systems and system models ‘

stability and change (

scale, proportion, and quantity

CaUs
energy and matter R and gg®
ot a0 ec(
R b

The Arizona Science Standards are designed for students to develop their [

& & 0

understanding of core ideas through the lens of one or multiple crosscutting g & p ’ ‘%’;
concepts. Crosscutting concepts can be combined as students find and use ﬁd / 3.D 3
patterns as evidence, determineause and effect relationships, or define [ 2 S"‘ Siience J
systems to investigate. Students must berovided structures and ’Ls £ -
opportunities to make explicit connections between their learning and the % 3,
crosscutting concepts. SeAppendix 1for more details on each of the \ /«a%’z, gf‘g y
crosscutting concepts. & %%Q, 2 >

. Ssgs )+ uonauny ® j
One-example-ef-d he use ofcrosscutting concept can bedemonstrated seen a,m:““/”
within cause and effectelationships. For example, researchers investigate g
cause and effect mechanisms in the motion of a singleject, specific chemical N
reactions, population changes in an ecosystem, and the development of holes
in the polar ozone layers-patteras—Patterns are present in all science
disciplines, and much of science is about explainingbservedpatterns —-ife Figure 3: Crosscutting concepts provide Commented [CH3]: Revised based on feedback
sciences—classification-systems+epresepiatieras—-physical-sciences, a lens for understanding the core ideas
MW%W%WWWSES Commented [4]: Working group revised example
follow-apattern. Usingdata, graphs, charts, maps, and statistics in combination withé science and engineering practices, students can based on public comment

use their knowledge ofpatterns cause and effect relationshipto formulate investigations, answer questions, and make informed
predictions about observed phenomena.
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Core Ideas

The Arizona Sciencé&tandards focus on fourteen core ideas in science and engineering, adapted from

Working with Big Ideas of Science Educatidmhe ten core ideas foKnowing Science center on

understanding the causes of phenomena inhysical,earth and space, and life sciencdhe core ideas for
Using Scienceconnect scientific principles, theories, and models; engineering and technological
applications; and societal implications to the content knowledge to support that understanding. The

AT T Bl AGEOGU 1T £ AAARAE AT OA EAAA AA Ghdelband EakiCstatlérdid AT 005
written at the intersection of two core ideas to help students understand both the process knowing

A i
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O
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Figure 4: Core ideas for knowing
science and using science develop

science and using science. These core ideas occur across grade levels and provide the background scientific literacy through science
knowledge for students to derelop sensemaking around phenomena in the natural world. SeAppendix 3 content knowledge, understanding

for more details. The core ideas are listed below.

the nature of science, applications of
science and engineering, and social
implications

Core Ideas for Knowing Science

Core Ideas for Using Science

Physical Science
P1: All matter in the Universe is made ofery small particles.
P2: Objects can affect other objects at a distance.
P3: Changing the movement of an object requires a net force to be acting on it.
P4: The total amount of energy in a closed system is alwaiy® same but can be transferred from one
energy store to another during an event.
Earth and Space Science
E1: The composition of the Earth and its atmosphere and the natural and human processes occurring
xEOEET OEAI OEADA OEA ®wAOOEGO OOOEAAA AT A E
E2: The Earth and our solar system ara very smallpart of one of many galaxies within the Universe.
Life Science
L1: Organisms are organized on a cellular basis and have a finlife span.
L2: Organisms require a supply of energy and materials favhich they often depend on, or compete
with, other organisms.
L3: Genetic information is passed down from one generation of organisms to another.
L4: [Fhe-theory-ofEvolution is an explanationfor seeks-to-make-cleathe unity and diversity of
organisms,living and extinct.e#ganismsl
L4: The unity and diversity of organisms, living and extinct, is thkaesult of evolution\.

U1: B-AEATTHE Aufpbse of sciencis
to find the cause or causes of
phenomena in the natural world.
Scientific explarations, theories, and
models are those that best fit the
evidence available at a particular
time|

U2: The knowledge produced by science
is used in engineering and
technologies to solve problems
and/or create products.

U3: Applications of science often have

iti iveboth
positive and negativeethical, social,
economic, andor political
implications.

*Adapted from Working with Big Ideas in Science Education2
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The Arizona Science Standardsssumesuggeststudents have regular standardsbased science instruction every year. The amount of time
individual students needto learn these standards will vary. The chart below specifies the«pected-scienecdnstructional time necessary
for students tolearn master these standards.

The ArizonaScience Standards have been designed so that these tinseumptionssuggestbns provide adequatetime to actively engage
in all 3 dimensions of science instructionr-erder to master fer-instruction-and-oppertunities-to-learn the standards for each grade level.
Depending on local factors, schools may allocate more or less wimen determining curriculum programming within a specific context.
Instruction on the Arizona Science Standards may be a dedicated time in the school schedule or may be integratéd ingtruction of
other subjectsSeeAppendix 45 and the Standards document for connections with other content areas.

These time recommendations do not explicitly address  the needs of students who are far below or far above the grade level.

No set of gradespecific standards carfully reflect the variety of abilities, needs, learning rates, and achievement levels of students in any
given classroom. The Arizona Science Standards do not define the intervention methods to support students wrefar below or far
above grade level or do not speak English as their first language. $¢gmendix 54 for strategies tosupport equity and diversity in science.

Grade Assumed SuggestedMinutes per Assumed Suggested Average

Week Minutes per Day

K 90 minutes/week 18 minutes/day

1 150 minutes/week 30 minutes/day

2 150 minutes/week 30 minutes/day

3 200 minutes/week 40 minutes/day

4 225 minutes/week 45 minutes/day

5 225 minutes/week 45 minutes/day

6 250 minutes/week 50 minutes/day

7 250 minutes/week 50 minutes/day

8 250 minutes/week 50 minutes/day
HS (3 credits) 275 minutes/week 55 minutes/day
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Safety Expectations

While there are no specific standards thaaddress laboratory or field safety, it is a required part of science education to instruct and guide
students in using appropriate safety precautions for all investigations. Reducing risk and preventing accidents in scien@sstooms

begins with planningthat meets all local, state, and federal requirements, including Environmental Protection Agency (EPA) and
Occupational Safety and Health Administration (OSHA) requirements for safe handling and disposal of laboratory materials. fiflewing
four steps are recommendedior carrying out a hazard and risk assessment for any investigatiofradd citation, see references)

1)
2)
3)

4)

Identify hazards. Hazards may be physical, chemical, health, or environmental.

Evaluate the type of risk associated with each hazard.

Instruct students on all procedures and necessary safety precautions in such a way as to eliminate or reduce the risk asttia
with each hazard.

Prepare for any emergency that might arise despite all the required safety precautions.

Chemical Storage Expectations
What You Can Do

Put in place an experienced leadership team to oversee chemical management, storagd handling activities.

Implement pollution prevention and green chemistry (safer alternatives) principles to minimize the use of hazardousiemicals at
schools.

Establish an environmentally preferable purchasing policy and conduct periodic chemical inventories to identify hazards.

Train school personnel on hazardous chemicals management and safety.

Create an emergency response and spill clearp plan. Communicate with school personnel and students about than and the
chemicals and products in the school.

EPA's Chemicals under the Toxic Substance Control Act (TSCA) provides information about this law which protects us from the
potential risks of pesticides and toxic chemicals.

The Center for Disease Control'Bacts about Mercury in Schoolprovides information for school administrators, faculty,staff,
local health jurisdictions, and parent groups on how to reduce the hazards of mercury on children's health, avoid chemical
liabilities, develop planning tools, and establish collection programs for mercury.

Chemical Management in Schoois addressed bythe Colorado Department of Public Health and Environment, including guidance
on selfcertification for school laboratories, inventory procedures, lists of ammon chemical hazards and prohibited or restricted
chemicals, and more.

The School Chemistry Laboratory Safety Guidgresents information about ordering, using, storing, and mai@ining chemicals in
the high school laboratory. The guide also provides information about chemical waste, safetpd emergency equipment,
assessing chemical hazards, common safety symbgalsd signs, and fundamental resources relating to chemical safety, such as
Material Safety Data Sheets and Chemical Hygiene Plans, to help create a safe environment for leafnirgidition Also, checklists
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https://www.osha.gov/shpguidelines/hazard-
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are provided for both teachers and students that higlight important information for working in the laboratory and identify

hazards and safe work procedures

Coding of the K-8 Science Standards

Each K8 standard represents the intersection of core ideas for knowing science and using science. This intersection stresses thateat

in physical science, earth and space science, and life science is not learned independently from ideas about theenafiscience,
applications of science, or the social implications of using science. The coding of the standard captures this intersec8tudents engage

in multiple practices as they gather information to solve problems, answer their questions, reasoba@ut how the data provide evidence to
support their understanding, and then communicate theiunderstanding of phenomena, applications, or social implications. They use the
crosscutting concepts to support their understanding of patterns, cause and effaefationships, and systems thinking as they make sense
of phenomena. The standard number at the end of the code is designed for recording purposes and does not imply instructiseglence
or importance.V\t left are examples and descriptions of coding ohe K-8 Standardé.

Kindergarten Standard
number 6

AN
N .
K. L1U1.

-
-

Standard
addresses core
ideas L1 and U1

K. L1U1.6. Obtain, evaluate, and
communicate information about
how organisms use different
body parts for survival.
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Grade 2 Standard
number 4

!
-
-

5.E1u1.'

Standard
addresses core
ideas E1 and U1

2.E1U1.4. Observe and
investigate how wind and water
change the shape of the land
resulting in a variety of
landforms.
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Coding of the High School Science Standards

In Arizona, students are required to take 3 credits of high school science aligned to standards in physical, earth and saxklife sciences
to meet graduation requirements, but thee is no mandatory course sequence across the state. Because of this, the high school standards

are written at two levels: essential and plus.

All high school essential standards (HS) should be learned by every high school student regardless of tivee8lit course sequence
they take. The full set oEssentialhigh school (HS) standards is designed to be taught over ey8ar period.

The high school plus (HS+) standards are designed to enhance the rigor of general science courses by extending the essential
standards within general chemistry (HS+C), physics (HS+Phy), earth and space sciences (HS+E), or biology (HS+B) courses. Thes
HS+ standards are intended to provide the additional rigor of these courses to prepare students for college courses for sgen

1 majors.

Like K-8, each high school standard represents the intersection of
core ideas for knowing science and using science. This intersection
stresses that content in physical science, earth and space science,
and life science is not learned indeperehtly from ideas about the
nature of science, applications of science, or the social implications
of using science. The coding of the standard captures this
intersection. Students engage in multiple practices as they gather
information to solve problems, aswer their questions, reason

about how the data provide evidence to support their
understanding, and then communicate theiunderstanding of
phenomena, applications, or social implications. They use the
crosscutting concepts tasupport their understanding of patterns,
cause and effect relationships, and systems thinking as they make
sense of phenomena. The standard number at the end of the code i
designed for recording purposes and does not imply instructional
sequence or importance/At right are examplesand descriptions of
coding of the High School Science Standakds
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High School core Standard
standard for all number 19

students

Commented [SS14]: Updated coding for final standards
High School plus draft
standard for Standard

physics courses number 5

HS L2U1 19
| N
\

Standard addresses
core ideas L2 and U2

HS. L2U1.19. Develop and use
models that show how changes in
the transfer of matter and energy
within an ecosystem and
interactions between species may
affect organisms and their
environment.

V
HS+Phy.P/?T)U2.5

Standard addresses
core ideas P3 and U2

HS+Phy.P3U2.6. Design, evaluate,
and refine a device that
minimizes or maximizes the force
on a macroscopic object during a
collision.

Commented [15]: When all finished go back and fix
these images to match final standards
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Navigating the Standards Document | \

Standards

Support Material

Life Science Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

1L202.7

Develop and use models about how living things use resources to
grow and survive; design and evaluate habitats for organisms
using earth materials.

112018

Construct an explanation describing how organisms obtain
resources from the environment including materials that are
used again by other organisms.

Concepts taught in KL1U1.5, K14U2.7

Animals depend on their surroundings to get what they need, including food,
water, shelter. and a favorable temperature. Animals depend on plants or
other animals for food. They use their senses to find food and water, and
they use their body parts to gather, catch, eat, and chew the food. Plants
depend on air, water, minerals (in the soil), and light to grow. Animals can
move around, but plants cannot, and they otten depend on animals for
pollination or to move their seeds around. Different plants survive better in
different settings because they have varied needs for water, minerals, and
sunlight 2(151)

Crosscutting Concepts: cause and effect: systems and system models;
energy and matter; structure and function; stability and change *

EEEEEA
WSS
WSS
WSS
WSS
WSS
WSS
WSS
WSS
WSS
WSS
WSS

Standards

Guideto Explain Standards

The standards are what is expected for students to

to be the content utilized for the state assessment.
They contain the disciplinary core ideas antlhe

: science and engineering practices (SEPs) that are
in bold in the standard. It may take several science

depth of content. These are expected to be learned
. over the course of the year throughout multiple
standards.

master at the end of the grade level and are intended

and engineering practices to reach the desired level g

The Learning Progression, Key Terms, and Crosscu tting
Conceptsis aguidanceresource embedded into the
standards document. This is the first step to deepen content
knowledge and to make apparent the research behind the

S
S
S
S

standard. The learning progression is supporting material T
and not the basis for assesment. s >
The crosscutting concepts listed connect to other - =3
standards for themes and integrated science instruction, one}-++ |

of the key components of threedimensional science
instruction. Bold crosscutting concepts indicate the concepts
that are across the grade level. Example: cause and effect &
stability and change are dominant crosscutting concepts for
first grade.

uoddng

Commented [16]: If there are any changes to these
standards in the document, this image will need to be
updated
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Grades K-2 Science Standards
The K-2 Science Standards are designed to provide opportunities for students to develapunderstanding of all fourteen core ideas (see

Appendix 3) across the K2 grade bandFe-previde-opportunity-oppeortunitiesfor—students To sufficiently demonstrate knowledge,

understanding, and performance oheacﬁstandard not every core idea is included in every grade.

Within-each-gradeJevel Students engage in multiple science and engineering practicEsrmerly-known-as-the scientific-method jas

they gather information to answer their questions or solve design problemsy reasoningabeuthow the data provide evidence to support
their understanding, and then communicate their understanding of phenomena in physical, earth and space, and lifersmés(the

knowing of science)FheyStudentsapply their knowledge ofthe core ideas to understandrew-scientists-continue-to-build-an
understanding-ofphenomena,and-see the impacjhew-people-are-impactedby-naturalphenemenaor te construct technological solutions
(using science). The crosscutting concepts support their understanding of patterns, cause and effect relationships, and systiinking as
students make sense of phenomena in the natural and designed world@seseThepractices, coe ideas, and crosscutting concepts help
students develop an understanding of skills and knowledgéen order to transfer them-develop-transferable-skills-andunderstandingsfrom

one grade to the next and between content areas.

In kindergarten, students use their senses to help them make observations about the world around them, recogniziad¢tgrns and
the structures and functions of living and norlinving things.

In first grade, students develop an understanding of causal relationships as they investigate how objects can impact other objects
from a distance or by contact with each other. They also develop systems thinking as theyestigate how organisms interact with
the Earth for survival, and how life systems have cycles.

In second grade students develop an understanding of systems and system models along with energy and matter. Students
develop an understandlng of observable propertiesf matter, how energy changematter the distribution, and role of water and

The organization of the standards within this document does not indicate instructional sequence or importand@ecisions about
curriculum and instruction are made locally by individual school districts and classroom teachers; these standards can bewsatced,
combmed or mtegrated with other content areas to best meet the Iocal curriculum or studenEeds (Seef\ppendlcess and6).

\AJ en

imitisis suggested tause

as most smentlflc tools utilize the metric systerh
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| commented [RB20]: For decades science education

has engaged students in a version of science inquiry
that reduces the investigation of the natural world to a
fixed, linear set of stepsd sometimes devoid of a deep
focus on learning and applying science concepts. Rigid
representations of a single "scientific method" do not
accurately reflect the complex thinking or work of
scientists. The new vision calls for engaging students in
multifaceted science and engineering practices in more
complex, relevant, and authentic ways as they conduct
investigations.

Commented [SS21]: See revised introduction under
science and engineering practices.

[Commented [SS22]: Revised for reasoning.
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Kindergarten: Focus on Patterns; Structure and Function

By the end of Kindergarten, students learn to use their senses to help them make observations and predictions about the wanrld-iving
things around them. In this grade level, students willearn-investigate how the senses detecare-impacted-bylight and sound, observe
weather patterns and their influences on plants and animals, and differentiate between systems and structures of living amh#iving
things. Student investigations focus on collecting and making sense of observational data and simple measurements uliegdience and
engineering practices ask questions and define problems, develop and use models, plan and carry out investigations, analyze and
interpret data, use mathematics and computational thinking, construct explanatienand design solutionsergage-in-argumentironuse
evidence, and obtain, evaluate, and communicate information. While individual lessons may include connections to any of tbescutting
concepts, the standards ithis-grade Kindergarten focus on helpingstudents understand phenomena through the crosscutting concepts of

patterns and structure and function.

Core Ideas for Knowing Science

Core Ideas for Using Science

Physical Science
P1: All matter in the Universe is made ofery small particles.
P2: Objects can affect other objects at a distance.
P3: Changing the movement of an object requires a net force to be acting on it.
P4: The total amount of energy in a closed system is alwayge same but can be transferred from one
energy store to another during an event.
Earth and Space Science
E1: The composition of the Earth and its atmosphere and the natural and human processes occurring
xEOEET OEAI OEADPA OEA ®wAOOEGO OOOEZAAA AT A E
E2: The Earth and our solar system ara very smallpart of one of many galaxies within the Universe.
Life Science
L1: Organisms are organized on a cellular basis and have a finife span.
L2: Organisms require a supply of energy and materials favhich they often depend on, or compete
with, other organisms.
L3: Genetic information is passed down from one generation of organisms to another.
L4: [Fhe-theory-ofEvolution is an explanationfor seeks-to-make-cleathe unity and diversity of
organisms living and extinct.erganisms|
L4: The unity and diversity of organisms, living and extinct, is thkaesult of evolution\.

Ul: B-AEATTHE AuBse of sciencis

u2:

U3:

to find the cause or causes of
phenomena in the natural world.
Scientific explanations, theories, ang
models are those that best fit the
evidence available at a particular
time|

The knowledge produced by science
is used in engineering and
technologies to solve problems
and/or create products.
Applications of science often have
both-pesitive-and-negativeboth
bositive and negativeethical, social,
economic, andor political
implications.

*Adapted from Working with Big Ideas in Science Education2
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Physical Sciences:Students explore how their senses can detect light, sound, and vibration and how technology can be used to

extend their senses.

Physical Science Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

K.P2U1.1

Investigate how thefive sensesand-their-associated-body
parts-can detect light, sound, and vibrationgven when they
come from far away; use the collected evidence tievelop
and support an explanation ]
ComplementaryStandard:K.L1U1.7

K.P2U2.2

Design and evaluate a tool that helps people extend their
senses
ComplementaryStandard:K.L1U1.7

People use theirsensesto learn about the world around them. Theireyes detect
light, their ears detect sound, and they can feel vibrations btpuch. People also
use a variety of devices to communicate (send and receive information) over
long distances#4 (- 137)

Objects can have an effect on other objects even when they are not in contact
with them. For instance light affects the objects it reaches, including our eyes.
Objects that are seen either give out aeflect light that human eyes can detect.
Sound comes from things thatvibrate and can bedetectedat a distance from
the source because the air or other material around is made to vibrate. Sounds
are heard when the vibrations in the air enter our ear$.(-21)

Designs can be conveyed througbketches, drawings , or physical models 4
20M Because there is always more than one possible solution to a problem, it is
useful tocompare designs,test them, anddiscuss their strengths and
weaknesses 4(p- 209)

Crosscutting Conceptspatterns ; cause and effeciene;gy—and—maﬁe%

structure and function 4

Earth and Space Sciences:Students develop an understanding of patterns to understand changes in local weather, seasonal

cycles, and daylight.

Earth and Space Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

K.E1U1.3

Observe, record, and ask questions about temperature,
precipitation, and other weather data to identify patterns or
changes in local weather.

4EAOA EO AEO A1l AOI OT A OEA ®%wAOOESO
from the surface (higher in the sky) Weather is determined by the conditions
and movement of the air. Théemperature , pressure , direction , speed of
movementand the amouwnt of water vapor in the air combine to create the

Arizona Department of Education Pagg 16
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K.E1U1.4

Observe, describe, ask questions, and predict seasonal
weather patterns; understand and how those patternsimpact
plants and animals (including humans).

weather. Measuring these properties over time enables patterns to be found thi
can be used tgredict the weather a short time ahead.®- 24

Crosscutting Conceptspatterns ; cause and effect; stability and chande

K.E2U1.5

Observe and ask questions about patterns of the motion of
the sun, moon, and stars in the sky.

Patterns of the motion of thesun, moon, and stars in the sky can be observed,
described, and predicted. At night one can see the light coming framany stars
with the naked eye, buttelescopes make it possible to see many more and to
observe them and the moon angblanets in greater detail.4 (- 174)

Crosscutting Conceptspatterns ; cause and effectstructure and function;
stability and changée

Life Sciences: Students develop an understanding that the world is comprised of living and non

the relationship between structure and function in living
help them meet their needs and survive.

-living things. They investigate

things ; and-hew- plants and animals use specialized external-parts to

Life Science Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

K.L1U1.6

Obtain, evaluate, and communicate information about-the
: i S
how organisms use different body parts for survival.

KE4U17 K.L1UL.7

All organisms have external parts. Different animals use their body parts in
different ways to see, hear, grasp objects, protect themselves, move from place
to place, and seek, find, and take food, water , and air . Plants also have
different parts (roots, stems, leaves, flowers, fruits ) that help them survive,
grow, and produce more plants4 - 144)

Animals havebody parts that capture and convey different

kinds of information needed forgrowth andsurvival 2 for example,eyes for
light, ears for sounds, andskin for temperature or touch. Animalsrespond to
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\Observe, ask questions, abeut-and explain how specialized | theseinputs with behaviors that help them survive (e.g., find food, run from a
structures found on a variety of plants and animals (including| predator )4 (- 149)

humans) help them sense and respond to their environmedwt. Commented [31]: My note:

Complementary Standard.P2U1.1, K.P2U22 Crosscutting Conceptspatterns; cause and effectstructure and function 4
[Note: Best match I could make from Framework or Big
K.L2U1.8 Ideas going with a L4 and staying in K-2 or 5-7 bands.
) ) Maybe decide if this is really a L1 or make a stronger
i ? ?
Observe, ask questions, and explain the differences There is a wide variety ofiving things (organisms), includingplants and link to L4? Thoughts?
between the characteristics of living and nodiving things. animals . They are distinguished frornon-living things by their ability to

Working group: Changed to K.L1U1.7 instead of L4]

move, reproduce , and react to certainstimuli .2 (- 26)

Crosscutting Conceptspatterns ; structure and function 4

[Commented [SS33]:

. . . . Commented [34]: Per public comment and working
%ndepganen@emeeuepﬁe—gme%adepme%&hnes% group discussion this information will become an

appendix in this document
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First Grade: Focus on Cause and Effect; Stability and Change (cycles)

By the end of first grade, students make observation® tunderstandthe connectionsbetween earthmaterials and the ability for the Earth

to sustain a variety of organismsta-this-grade-levelStudents learn howobjects can impact other objects from a distance or by contact

with each other, how light-and-sound-waves-interact-within-the-environment how organisms interact with earth materialsfor

survival, andhow life systems have cycles. Student investigations focus on collecting and making sense of observational data and simple
measurements using thescience and engineering practicesask questions and define problems, develop and use models, plan and carry
out investigations, analyze and interpret data, use mathematics and computational thinking, construct explanations and desghutions,
engage-inargumentirenuseevidence, and btain, evaluate, and communicate information. While individual lessons may include
connections to any of the crosscutting concepts, the standards in first grade focus on helping students understand phenonteraugh

cause andeffect and stability and change

Core Ideas for Knowing Science

Core Ideas for Using Science

Physical Science
P1: All matter in the Universe is made ofery small particles.
P2: Objects can affect other objects atdistance.
P3: Changing the movement of an object requires a net force to be acting on it.
P4: The total amount of energy in a closed system is always the same but can be transferred from on
energy store to another during an event.
Earth and Space Science
E1: The composition of the Earth and its atmosphere and the natural and human processes occurring
xEOEET OEAI OEAPA OEA %AOOEGO OOOAAAA AT A E
E2: The Earth and our solar system ara very smallpart of one of many galaxies within the Universe.
Life Science
L1: Organisms are organized on a cellular basis and have a finife span.
L2: Organisms require a supply of energy and materials for which they often depend on, or compete
with, other organisms.
L3: Genetic information is passed down fronone generation of organisms to another.
L4: [Fhe-theory-ofEvolution is an explanationfor seeks-to-make-cleathe unity and diversity of
organisms living and extinct.erganisms|
L4: The unity and diversity of organisms, living and extinct, is thkaesult of evolutlon\

Ul: B-AEATTHE AuBse of sciencis

u2:

U3:

to find the cause or causes of
phenomena in the natural world.
Scientific explanations, theories, ang
models are those that best fit the
evidence available at a particular
time|

The knowledge produced by science
is used in engineering and
technologies to solve problems
and/or create products.
Applications of science often have
both-pesitive-and-negativeboth
bositive and negativeethical, social,
economic, andor politi cal
implications.

*Adapted from Working with Big Ideas in Science Education2
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Physical Sciences: Students develop an understanding of the effects of forces and waves, and how they can impact or be
impacted by objects near and far away. They explore the relationships between sound and vibrating materials, and-between-
well as light and materials incl uding-its-the ability of sound and light to travel from place to place.

Physical Science Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

1.P2u1.1

Plan and carry out investigations demonstrating the effect of
placing objects made with different materials in the path of a
beam of light andpredict how objects with similar properties
will affect the beam of light.

1.P2U1.2

Use models to provide evidence that vibrating matter creates
sound and sound can makenatter vibrate.

Some materials allowlight to pass through them, others allow only sme
light through, and others block all the light and create a darghadow on any
surface beyond them (i.e., on the other side from the light source), where th¢
light cannot reach.Mirrors and prisms can be used to redirect a light bearnt.
(p. 134-135)

Light and sound arewavelike phenomena# (-132) Sound can makematter
vibrate , and vibratingmatter canmake sound. 4 (- 132)

Crosscutting Conceptscause and effect; systems and system models;
energy and matter;stability and change 4

1.P3U1.3

Plan and carry out investigations which demonstrate how
equal forces can balance objects and hawnequal forcescan
push, pull, or twist objects, making them change their speed,
direction, or shape.

Forces canpush, pull or twist objects, making them change their motion or
shape. Forces act in particular directions. Equal forces acting in opposite
directions in the same line cancel each other and are described as being in
balance. The movement of objects is changed if the forces acting on them a
not in balance. 2(-22)

Crosscutting Conceptscause and effect; systems and system models;
energy and matter;stability and change 4

1.P4U2.4

Design and evaluate ways to increase or reduce heat from
friction between two objects.

When two objects rub against each other, this interaction is calldfdiction .
Friction between two surfaces can warmboth of them (e.g., rubbing hands
together). There are ways to redue the friction between two objects? (- 129)
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Designs can be conveyed througsketches, drawings , or physical models 4
(p-207)Because there is always more than one possible solution to a prolieit
is useful tocompare designs,test them, anddiscuss their strengths and
weaknesses A 209)

Crosscutting Conceptscause and effect; systems and system models;
energy and matter;stability and change ;4

organisms for survival.

Earth and Space Sciences:Students develop an understanding that organisms depend on earth

materials and other living

Earth and Space Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

1.E1U1.5

Obtain, evaluate, and communicate information about the
properties of Earth materials andinvestigate the-properties-of
earth-materials-andhow humans usenatural resources in
everyday life.

Wind and water can change the shape of the land. The resulting landforms,

together with the materials on theland, provide homes forliving things .4®-
180)

Humans usenatural resources for everything they do: for example, they use
soil and water to grow food, wood to burn to provide heat or to build
shelters, and materials such agon or copper (minerals) extracted from
Earth to make cooking pans? - 192)

Crosscutting Conceptscause and effect; systems and system models;
energy and matter;stability and change ;4

Life Sciences: Students develop an understanding that the Earth has supported, and continues to

support , alarge variety of

organisms. which-These organisms can be distinguished by their physical characteristics, life cycles, and their different resource
needs for survival. Different types of organisms live where there are different earth resources such as food, air, and water.

Life Science Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

1.L1U1.6

Observe, describe, and predict life cycles of animals and plants

Plants and animals have predictablecharacteristics at different stages of
development . Plants and animalgrow and change. Adult plants and
animals can haveyoung A(- 146)
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Crosscutting Conceptscause and effect; structure and function; stability
and change 4

1.L2u2.7

Develop and use models about how living things use resources
to grow and survive;design and evaluate habitats for organisms
using earth materials.

1.L2U1.8

Construct an explanation describing how organisms obtain
resources from the environment including materials that are
used again by otheiorganisms.

Animals depend on their surroundings to get what they need, including
food, water , shelter , and afavorable temperature . Animals depend on
plants or other animals for food. They use theisensesto find food and
water, and they use theirbody parts to gather, cath, eat, and chew the food
Plants depend orair , water,minerals (in the soil), andlight to grow.
Animals can move around, but plants cannot, and they often depend on
animals for pollination or to move their seeds around. Different plants
survive better in different settings because they have varied needs for wate|
minerals, and sunlight4( 151) Animals need food that they can break down,
which comes either directly by eating plants (herbivores) or by eating
animals (carnivores) which have eaten plants or other animalg.r-27)

Designs can be conveyed througsketches, drawings , or physical models 4
(p-20NBecause there is always more than one possible solution to a problem
it is useful tocompare designs,test them, anddiscuss their strengths and
weaknesses A(p. 209)

Crosscutting Conceptscause and effect; systems and system models;
energy and matter; structure and functionstability and change 4

1.L.3U1.9

Obtain, evaluate, and communicate information to support
an evidence-based explanation that plants and animals
produce offspring of the same kind, bubffspring are generally
not identical to each other or their parents.

Living things produceoffspring of the same kind, bubffspring are not
identical with each other or with their parents . Plants and animals,
including humans, resemble their parents in many features because
information is passed from onegeneration to the next.2(r-22)

Organisms havecharacteristics that can be similar or different. Young
animals are very much, but not exactly, like their parents and also resemble
other animals of the same kind. Plants also are very much, but rexactly,
like their parents and resemble other plants of the same kin#p- 158)
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Crosscutting Conceptscause and effect; structure and function; stability
and change 4

1.L4U1.10

Develop a model to describe how animals and plants are
classified into groups and subgroups according to their
similarities.

1.L4U3.11

. : . -
abeut the factors-that caus®@rganismsor-entire species-to-go

There are many different kinds ofplants and animals in the world today

and manykinds that once lived but are nowextinct . We know about these
from fossils. Animals and plants arelassified into groups and subgroups
according to theirsimilarities 2(r-29)

Some kinds of plants and animals that once lived on Earth (e.g., dinosaurs)
are no longer found anywhere, although others now living (e.g., lizards)
resemble them in some ways? (P- 162)

; g - X
impact those factors. g

Use-evidence Ask questions and explainte-supperta-claim
abeoutthe how factors that cancause species to go extincknd

analyze-how-humans-can-positively or negatively-impact-those
factors]

Crosscutting Conceptscause and effect; systems and system models;
energy and matter; structure and function;stability and change 4

DRAFTArizona 2018 Science Standards

Commented [41]: When an organism dies, it just dies.
Only a species can go extinct.
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Second Grade: Focus on Systems and System Models; Energy and Matter

By the end of second grade, students understand the basic concept that energy &ansferm change the phase of matteand is necessary

for life. in-this-grade-level Students begineenstructing-understandingof to understand energyand matter, the formation ofthe %A OOE 6 O
surface features, water cycles and energy flowhangingchanges in the environmentand patterns in the sky, and the conditions

necessary for life on the Earth. Student investigations focus on collecting and making sense of observational data and simple
measurements using thescience and engineering practicesask questionsand define problems, develop and use models, plan and carry

out investigations, analyze and interpret data, use mathematics and computational thinking, construct explanations and desghutions,
engage in argument from evidence, and obtain, evaluate,dabommunicate information. While individual lessons may include connections

to any of the crosscutting concepts, the standards in second grade focus on helping students understand phenomena thrgugtems and
system modelsand energy and matter. H@ssuggeste&t&us&th&me&n&sys%m&ha&measu{emeht Commented [SS46]: Changed by removing out of
individual grade levels, in documefgpt in the grand banc

Core Ideas for Knowing Science Core Ideas for Using Science introduction.
Physical Science Ul: B-AEATTHE AuBse of sciencis
P1: All matter in the Universe is made ofery small particles. to find the cause or causes of
P2: Objects can affect other objects at a distance. phenomena in the natural world.
P3: Changing the movement of an object requires a net force to be acting on it. Scientific expknations, theories, and
P4: The total amount of energy in a closed system is alwatyge same but can be transferred from one models are those that best fit the
energy store to another during an event. evidence available at a particular
Earth and Space Science time, Commented [SS49]: A group of multilevel science expe
E1: The composition of the Earth and its atmosphere and the natural and human processes occurring U2: The knowledge produced by science | struggled to reach consensus on U1 and U2 in applicatic
xEOEET OEAI OEADPA OEA ®AOOEGO OOOEAAA AT A E is used in engineering and the standard, therefore the field would have similar
E2: The Earth and our solar system ara very smallpart of one of many galaxies within the Universe. technologies to solve problems struggles. By combining these, it helps to build depth to
Life Science and/or create products. standard instead of limiting the knowledgé a particular
L1: Organisms are organized on a cellular basis and have a finlife span. U3: Applications of science often have standard to U1 or U2
L2: Organisms require a supply of energy and materials favhich they often depend on, or compete beth-pesitive-and-negativeboth
with, other organisms. positive and negativeethical, social, [Commented [SS50]: Based on feedback. ]
L3: Genetic information is passed down from one generation of organisms to another. economic, andor political
L4: Flih&theerykevaolution is an explanationfor seeks-to-make-cleathe unity and diversity of implications.
organisms living and extinct.ergamisms| I [Commented [SS47]: Group revised wording for clarity. J
L4: The unity and diversity of organisms, living and extinct, is thkaesult of evolution\. — ——
I | Commented [SS48]: Core ldeNB YA a SR G2 |

*Adapted from Working with Big Ideas in Science Education2 letter dated September 20, 2018.

Physical Sciences: Students develop an understanding of observable properties of matter and how changes in energy (heating or
cooling) can affect matter or materials.
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Physical Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts

2.P1U1.1

Plan and carry out an investigation to determine that matter 11 OEA OOOOA&EAES AT Al O1 Cahk wétds and Bifferkrd /
has mass, takes up space, and is recognized by its observable kinds of solid substances, is calledmatter because it hasnass, and
properties; use the collected evidence tdevelop and support therefore weight on Earth, and takes up spac®ifferent materials are

recognizable by their properties, sme of which are used to classify them as

an explanation .
P being in thesolid, liquid or gas state. 2(r- 20)

2 P1UL1.2 Different kinds of matter exist (e.g., wood, metal, water), and many of them
: ) can be either solid or liquid, depending on temperatus.4 (- 108))

Plan and carry out investigations to gather evidence to support

an explanation on how heating or cooling can cause a Crosscutting Conceptscause and effecdscale, proportion, and quantlty];

transformation phase change imatter{ ). system and system models; energy and matter; stability and change
2.P4U1.3

Gatherreason; Obtain, evaluate and communicate There are various ways of causing an event or bringing about change in
information about ways heat energy can causehangein objects | objects or materials. Heating carausechange, as in cookingmelting

or materials. solids or changing water tovapor. 2(-23)

Crosscutting Conceptscause and effect; scale, proportigrand quantity;
system and system models; energy and matter; stability and change

Earth and Space Sciences: Students develop an understanding of the distribution and role of water and wind in weather, shapin g
the land, and where organisms live. -and-changing-environments— In-additienteo— \Wind and water can also change environments 5
Fhey and students learn thatas-wellas humans and other organisms can change environments too. Students alse-develop an
understanding of changing patterns in the sky including the position of Sun, Moon, and stars, and the  apparent shape of the
Moon.

Earth and Space Standards Learning Progressions, Key Terms, and Crosscutting Concepts

2.E1U14
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Observe, describe—and predict, and investigate how wind and
water change the shape of the land resulting in a variety of
landforms.

2.E1U1.5

Develop and use models to represent that water can exist in
different states and is found in oceans, glaciers, lakes, rivers,
ponds, and the atmosphereg

Wind andwater can change the shape of the land. The resultitendforms ,
together with the materials on theland, provide homes for living things4(-
180) Water is found in theocean, rivers , lakes, andponds. Water exists as
solid iceand inliquid form. It carries soil and rocks from one place to
another and determines the variety of life forms that can live in a particular
location. 4(p- 184)

Crosscutting Conceptspatterns; cause and effect; scalgroportion , and
quantity; system and system models; stability and change

2.E1U2.6

Analyze patterns in weather conditions of various regions of the
world and design, test, and refine solutions to protect humans
from severe weather conditions.

Weather is the combination ofsunlight , wind , snow or

rain , andtemperature in a particular region at a particular time. People
measure these conditions to describe and record the weathand to notice
patterns over time 4(p- 188)

Designs can be conveyed througsketches, drawings , or physical models 4
(p-20NBecause there is always more than one possible solution to a problem
it is useful tocompare designs,test them, anddiscuss their strengths and
weaknesses A(p- 209)

Crosscutting Conceptspatterns; cause and effectscale, proportion, and
quantity; system and system models; structure and function; stability and
change

2.E1U3.7

|Construct an argument from evidence regarding positive and
negative changes in water and land systems thahpact humans
and the environment. |

Plants and animals (including humans) depend on the land, water, and air {
live and grow. Theyin turn can change their environment (e.g., the shape of
land, the flow of water).4(- 190)

4

Crosscutting Conceptscause and effect; scale, proportion and quantity;
system and system models; structure and function; stability and changé

2.E2U1.8

Commented [52]: Copied from working group: Took
out water cycle -it is in the 3-5 grade band Framework
185

Commented [53]: Construct an argument from
evidence regarding changes in water and land systems
and their positive or negative impact on humans and
the environment.

Commented [54]: Or just remove the language of
positive and negative.
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Inalyze-and-interpretdata— Observe and explain both the
%A-O-Q B)d gosifion inrelationto-the Sunat different times
during a twenty-four-hour period and changes in the apparent
shape of the Moon from one night to another.

There are patterns in the position of theSun seen at different times of the
day and in the shape of theMoon from one night to another 2(- 25)

Crosscutting Conceptspatterns; cause and effectsystem and system

models; stability and changé

Life Sciences: Students develop an understanding that life on Earth depends on the-energy from the Sun or the-energy from other

organisms {feed)-to survive.

Commented [55]: Copied from working group: The
Earth remains the same distance from the Sun in a
twenty-four-hour period. The Sun appears to travel
across the sky in a 24 hour period because the Earth is
revolving.

Commented [56]: Suggestion to change verbiage to
Observe,describe, and predict. reference Framework
pg.174 to focus more on patterns

Life Science Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

Commented [57]: And if this happens, then remove
CCC cause-and-effect

2.L2U1.9

Obtain, analyze, and communicate evidence that organisms
need a source of energy, air, water, argertain temperature
conditions to survive.

2.L2U1.10

Censtruet-Develop a model representing how life on Earth
depends on energy from the Sun and energy from other
organisms.

All living things need food as their source oénergy as well as air, waterand
certain temperature canditions. Plants containing chlorophyll can use
sunlight to make the food they need and can store food that they do not
immediately use. Animals need food that they can break down, which come
either directly by eating plants (herbivores ) or by eating aninals
(carnivores ) which have eaten plants or other animals. Animals are
ultimately dependent on plants for their survival. The relationships among
organisms can be represented a®od chains and food webs. 2 (-27)

All animals need food in order to live and grow. They obtain their food from

plants or from other animals. Plants need water and light to live and grow.
(p. 147)

Crosscutting Conceptscause and effectsystem and system models;
energy and matter; structure and function; stability and changé

Second Grade Connections to Other Academic Disciplines |
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Commented [58]: Per public comment and working
group discussion this information will become an
appendix in this document
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Distribution of [K-Z Standards‘ U1: Scientists explain phenomena using U2: The knowledge | U3: Applications of
evidence obtained from observations and or | Produced by scienceis | science often have both
scientific investigations. Evidence may lead | Used in engineering and | positive and negative
to developing models and or theories to make| (cnologies to create | ethical, social,
. " products. economic, and political
sense ofphenomena As new evidence is implications.
discovered, models andheories can be
revised. |
P1: All matter in the Universe is made ofvery small particles. 2.P1U11
2.P1U1.2

P2: Objects can affect other objects at a distance. IP2uld K.P2U1l.1 K.P2U2.2
1.P2U1.1
1.P2U1.2

P3: Changing the movement of an object requires a net force to be actin{ 1.P3U1.3

onit.

P4: The total amount of energy in a closed system is always the same by 2.P4U1.3 1.P4U2.4

can be transferred from one energy store to another during an event.

E1: The composition of the Earth and its atmosphere and the natural anq K.E1U1.3 2.E1U1.4 2.E1U2.6 2.E1U3.7

human processed AAOOOET ¢ xEOEEI OEAI OEAKE1U14 2.E1U1.5

climate. 1.E1U15
2E1414

E2: The Earth and our solar system ara very smallpart of one of many | K.E2U1.5

galaxies within the Universe. 2.E2U1.8

L1: Organisms are organized on a cellular basis and have a finite life spg K.L1U1.6 K.L2U1.7
1.L1U1.6

L2: Organisms require a supply of energy and materials for which they | 1.L.2U1.8 K.L2U1.8 1.L2U1.7

often depend on, or compete with, other organisms. 2.L2U1.9 22Uy
2.L.2U1.10

L3: Genetic information is passed down from one generation of 1.L3U1.9

organisms to another.

L4: [Fhe theory-ofEvolution is an explanationfor seeks-to-make-cleathe 1.L4U1.10 1.L4U3.11

unity and diversity of organisms living and extinct.erganisms|
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Commented [59]: Anytime changes are made to the
standards this chart needs to be updated.

Commented [SS60]: A group of multilevel science expe
struggled toreach consensus on U1 and U2 in applicatiol
the standard, therefore the field would have similar
struggles. By combining these, it helps to build depth to
standard instead of limiting the knowledge of a particular
standard to U1 or U2.

Commented [61]: this may need to be changed
depending on how the standard itself changes

[Commented [SS62]: Group revised wording for clarity. ]
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L4: The unity and diversity of organisms, living and extinct, is the
Fresult of evolution]

Commented [SS63]: / 2 NB LRSI

letter dated September 20, 2018.

NB A &

Grades 3-5 Science Standards
The Grades & Science Standards are designed to provide opportunities for students to develap understanding of all fourteen core
ideas (seeAppendix 3) across the 35 grade bandTe-provide oppertunityforstudents To sufficiently demonstrate knowledge,
understanding, and performance of each standard, not every core idea is included in every
grade.

constructing
explanations "
Within each gradelevel, students engage in multiple science and engineering practices “and designing solutiops” 9%,
\as they gather information to answer their
questions or solve design problem$y reasoningabeuthow the data provide evidence to
support their understanding, and then communicate their understanding of phenomena in

physical, earth andspace, and life sciencel{e knowing of sciencg. Fhey-Studentsapply

6\5

(

, o=
5 S,
their knowledge ofthe core ideas to understanchow-scientists-continue-to-build-an 5 g ﬁ: 2% \
— o w oW
understanding-of phenomena,and-see the impacthow-people-are-impactedby-natural £% (2 %" f; § 3
phenemenaor te construct technological solutions (using science). The crosscutting 5% R° Crll
concepts support their understanding of patterns, cause and effect relationships, and 22 § g

systems thinking as students make sense of phenomena in the natural and designed worlds.

> . X . §
FheseThepractices, core ideas, and crosscutting concepts help studemnisvelop an 2t j.uou‘mn@ &
understanding of skills and knowledgen-erder-to transfer them develop-transferable-skills Lt %\"’2\@ &
and-understandingsfrom one grade to the next and between content areas. ot € o

Buyuiyy
/Buopeindwod N\ s
Pue srnewayrew
Buisn

Figure 1: Three Dimensions of Science Instruction

In third grade, studentsdevelopan understanding of systems and system models

along with structure and funcﬂonuse—eause—and—eﬁeet—miaﬂenshipmvolvmg
energy and matter.a y

— In fourth grade, students apply systemsind system modelshinking-as theyunderstand investigate how energy and the
availability of resources affects the Earth systems (geosphere and biosphere). They also developlnderstandmg of stab|||ty and
change with regards to how populations of organismsnd the Earth have changed over tim y
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Commented [RB64]: For decades science education
has engaged students in a version of science inquiry
that reduces the investigation of the natural world to a
fixed, linear set of stepsd sometimes devoid of a deep
focus on learning and applying science concepts. Rigid
representations of a single "scientific method" do not
accurately reflect the complex thinking or work of
scientists. The new vision calls for engaging students in
multifaceted science and engineering practices in more
complex, relevant, and authentic ways as they conduct
investigations.

Commented [SS65]: See revised introduction under
science and engineeringgctices.

Commented [66]: Copied from working group:

In fourth grade, students apply systems thinking as
they investigate how energy the availability of
resources affects Earth systems (geosphere and

biosphere)
Not sure what word is mis
availabi | i t yo. Maybe it need

my best guess to the left.

Commented [67]:
verbiage.

7/9 Working groups fixed the
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In fifth grade, students apply their understanding of scale at micro levels as they investigate changes in matter and at macro levels
as they investigate patternsof genetic information and movement between the Earth and Moon.

The organization of the standards within his document does not indicate instructional sequence or importance. Decisions about
curriculum and instruction are made locally by individual school districts and classroom teachers; these standards can belssted,
comblned or |ntegrated with other cortent areas to best meet the local currlculum or student needs (Séeppendlces4 and 5)

measurement as most suentlﬂc tools utilize the metric systerh Commented [SS68]: Revised for reason in the grade
band.

Third Grade: Focus on Systems and System Models; Structure and Function Cause-and

b
By the end of third grade, students will gairan understanding of how the Sun provides energy for life on Eartha-this-grade-leve|
Students apply theirunderstanding of light and sound waves, how they travel, are detected, and transfer energy. Students learn that
organisms have different structures and functions which increase their chances of survival. Student investigations focus olfecting and
making sense of obervational data and simple measurements using thecience and engineering practicesask questions and define
problems, develop and use models, plan and carry out investigations, analyze and interpret data, use mathematickcmmputational
thinking, construct explanations and design solutions, engage in argument from evidence, and obtain, evaluate, and commumicat
information. While individual lessons may include connections to any of the crosscutting concepts, the standamdshird grade focus on
helplng students understand phenomena througrsvstems and system modeland structure and function. causeand-effectand-energy-and

Commented [SS69]: Changed by removing out of

Core Ideas for Knowing Science Core Ideas for Using Science :Eﬂg’;%u;'o%rade levels, in document at the grand band
Physical Science Ul: B-AEAITHE Aubse of sciencis
P1: All matter in the Universe is made ofery small particles. to find the cause or causes of
P2: Objects can affect other objects at a distance. phenomena in the natural world.
P3: Changing thenovement of an object requires a net force to be acting on it. Scientific explanations, theories, ang
P4: The total amount of energy in a closed system is always the same but can be transferred from on models are those that best fit the
energy store to another during an event. evidence available at a particular
Earth and Space Science time/ Commented [SS72]: A group of multilevel science expe
E1: The composition of theEarth and its atmosphere and the natural and human processes occurring U2: The knowledge produced by science | struggled to reach consensus on U1 and U2 in applicatic
xEOEET OEAI OEAPA OEA %AOOEB3O OOOEAAA AT A E is used in engineering and the standard, therefore the field would havarslar
E2: The Earth and our solar system ara very smallpart of one of many galaxies within the Universe. technologies to solve problems struggles. By combining these, it helps to build depth to
Life Science and/or create products. standard instead of limiting the knowledge of a particular
L1: Organisms are organized on a cellular basis and have a finife span. U3: Applications of science often have standard to U1 or U2
bethpesiiverandnegatzehoth
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with, other organisms.

organisms,living and extinct. erganisms)|

L2: Organisms require a supply of energy and materials for which they often depend on, or compete posmve and negathéethlcal social,

economic, andor politi cal

L3: Genetic information is passed down from one generatioof organisms to another. implications.
L4: Fhe-theory-ofEvolution is an explanationfor seeks-to-make-cleathe unity and diversity of

L4: The unity and diversity of organisms, living and extinct, is thkaesult of evolution\.

*Adapted from Working with Big Ideas in Science Education2

Physical Sciences: Students develop an understanding of the sources, properties, and characteristics of energy along with ané

types-ofwaves, the relationship between energy transfer and the human body.  and-hewwaves-can-transfer—energy

Physical Science Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

3.P2U1.1

Ask questions and investigate the relationship between light,

objects, lensesand-parts-eand the human eye.

3.P2U1.2

Collect- data-and-constructarguments—based-on-evidence
and carry out an investigation to-explair-explore how sound

waves affect objects at varying distancesndparts-ofthe-human

ear

Light is seen because it affects the objects it reaches, including ayres.
Sources give out light, which travels from them in various directions and is
detected when it reaches and enters our eyes. Objects that are seen either
give out or reflect light that human eyes cardetect. Sound comes from
things that vibrate and can bedetected at a distance from the source becaug
the air or other material around is made to vibrate. Sounds are heard when
the vibrations in the air enter ourears. 2(p 21)-

An object can be seen when light reflected fromstsurface enters the eyes;
the color people see depends on the color of the available light sources as
well as the properties of the surface. Because lenses bend light beams, they
can be used, singly or in combination, to providenagnified images of objecs
too small or too far away to be seen with the naked ey&(p- 135

wave) and wavelength (spacing between wave peaks). Waves

can add or cancel one another abey cross, depending on their

relative phase (i.e., relative position of peaks and troughs of the
waves), but they emerge unaffected by each other. (Boundary:

The discussion at this grade level is qualitative only; it can be

based on the fact that two dferent sounds can pass a location i n,,

different directions without getting mixed up.)]
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[Commented [SS73]: Based on feedback. ]

[Commented [SS70]: Group revised wording for clarity. }

| Commented [SS71]: Core ldeNB @A a SR (2 |

letter dated September 20, 2018.

Commented [74]: This was added from the framework
p. 132 because waves are introduced in 3rd grade.

[ Formatted: Font: 12 pt ]

Commented [75]: This was added from the framework
p. 132 because waves are introduced in 3rd grade.

' [ Formatted: Font: 11 pt }
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,Crosscutting Conceptspatterns; cause and effectsystem and system
models; energy and matter;structure and function; 4

3.P4U1.3

Develop and use a model sto describe censtruetan-
explanatien—ofhow light and sound waves transfer energy.

The faster a given object is moving, the morenergy it possesses.

Energy can be moved from place to place by moving objects or through
sound or light. (Boundary: At this grade level, no attempt imade to give a
precise or complete definition of energy3(-122) Energy is present whenever
there are moving objects, sound, light, dneat. When objectscollide , energy
can betransferred from one object to another, theeby changing their
motion. In such collisions, some energy is typically alsoansferred to the
surrounding air; as a result, the air gets heatednd sound is produced. Light
also transfers energy from place to place. For example, energy radiated fron
the sun is transferred to Earth by light. When this light is absorbed, it warms
AOOESO 1 AT Ah AEORh AT A x#3ARA0 Al A A
Crosscutting Conceptscause and effect; scale, proportigrand quantity;
system and system models; energy and matter; stability and changé

Earth and Space Sciences: Students develop an understanding of how the Sun provides light and energy for the-Earth systems.

Earth and Space Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

3.E1U1.4

Construct an explanation describing how the Sun is the
primary source of energyimpacting Earth systemsferthe-Earth.

IAll Earth [processes are the result of energy flowing and matter cycling
xEOEET AT A AIT1C %AOOEGS6O OUOOOhh d
EOT 1T %AOOREFEHIHBA OBHED OBAET Ogetspred® Al O
(solid and molten rock,soil, and sediments), thehydrosphere (water and
ice), theatmosphere (air), and the biosphere (living things, including

EOI A1 0gqs 4EAOA OUOOAI O ET OAOAAO EI
materials and processeg181)

Crosscutting Conceptscause and effectsystem and system models;
energy and matter; stability and changé
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[ Formatted: Font: 12 pt

Commented [76]: | found these from the framework. |
didnét see a strong conne
citation p. 125, 148 that was noted by the working
groups. But if there is feel free to add to ... or move this
learning progression.
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Life Sciences: Students develop an understandlng of the ﬂovv of energy ina system begrnnrng with the Sun to and among

organisms y
understand that plants and animals (|nclud|ng humans) have S
stimuli to increase survival.

. They also

peC|aI|zed |nternal and external structures and can respond to

Life Science Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

Animals have bothinternal andexternal structures

3.L1U15

Develop and use models to explain that plants and animals
(including humans) have internal and external structures that
serve various functions that aid in growth, survival, behavior,
and reproduction.

that serve various functions ingrowth, survival, behavior, and

reproduction . (Boundary: Stress at this grade level focus is on
understanding the macroscale systems and their function, not microscopic
processes. ) (- 144)

Crosscutting Conceptspatterns; cause-and-effectscale, proportionand
quantity; system and system models; energy-and-matter, structure and
function; stability and change

3.L2U1.6

Plan and carry out investigations to demonstrate ways plants
and animals react to stimuli.

Different sensereceptors are specialized for particular kinds of information,
xEEAE T AU OEAT AA bpOi AAOOGAA AT A EI
information stored as memories. Animals are able to use their perceptions
and memories to guide their actions. Some sponses to information are
instinctive » OEAO EOh AT EI Al 08 AOAET O AOA
think about how to respond tocertain stimuli. Plants also respond to some
external inputs (e.g., turn leaves toward the sun}.(- 149

Crosscutting Conceptspatterns; cause and effectscale,preportionand

gquantity; system and system models; energy-and-matter; structure and
function; stability and change

3.L2U1.7
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Commented [77]: This was crossed out on this
document , but sti |l-dutosno .t hi
standard stay or go? | thought | remembered
conversation that it stays.

Copied from working group for 3.L1U1.6: Framework
citation p. 144, 146, 148 (in standard 3.L.2U1.8 below),
164

Commented [78]: Crossed out because of statement
at the top of Life Sciences standards

Commented [79]: Added to make it consistent to
Kinder standards: K4 and K7
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Develop [and use|system models to describe the flow of energy

Animals andplants alike generally need to take in air and water, animals

from the Sun to and among living organisms.

must take in food, and plants need light andhinerals ; anaerobic life, such
asbacteria in the gut, functions without air. Food provides animals with the
materials they need forbody repair and growth and isdigested to release
the energy they need to maintain body warmth and for motion. Plants
acquire their material for growth chiefly from air and water and process
matter they have formed tomaintain their internal conditions (e.g., at

ht)4(p. 148)

3.L2U1.8

Construct an argument from evidence that organisms are
interdependent.

Iliullt}.

Animals need food that they can break down, which comes either directly by
eating plants (herbivores ) or by eating animals €arnivores ) which have
eaten plants or other animals. Animals are ultimately dependent on plants fq
their survival. The relationships among organisms can be represented as
food chains and food webs. Some animals adependent on plants in other
ways as well as for food, for example for shelter and, in the case of human
beings, for clothing and fuel. Plants also depend on animals in various ways
For example, many flowering plants depend on insects for pollination anoh
other animals for dispersing their seedsz®-27)

Crosscutting Conceptspatterns; cause and effectscaleproportion-and
guantity; system and system models; energy and matter;structure and
function; stability and changet

DRAFTArizona 2018 Science Standards

Commented [80]: Old standard: Use food chains as
system models to describe the exchange of energy
between the Sun, plants, and animals.

Working groups dramatically reworded this standard to
make it broader.

Note: This will change the sequence of numbering for
the rest of grade 3 standards. Please be aware of this
change as you edit the draft standards document and
compare it to the March 2018 DRAFT.

Commented [81]: Standard deleted.

Copied from working group: Standard is too specific.
Students investigation reaction to stimuli in 3.L.2U1.7
Connects to 3P4U1.3 add learning progression
information from Big Ideas p. 27

Commented [82]: Per public comment and working
group discussion this information will become an
appendix in this document
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Fourth Grade: Systems and System Models; Energy and Matter ; Stability and Change

By the end of fourth grade, students expand on the idea that emgrfrom the Sun interacts with Earth systems and explore other forms of
energy we use in everyday life. Students apply their understanding of the various Earth systems (geosphere, hydrosphere, aphere,
biosphere) and how they interact with each other ad heat from the Sun. Students understand how geological systems change and shape

the planet and provide resources. Students also develop an understanding how Earth processes and human interaciposgively [and
negatively thatcan change environmentsmpacting the ability for organisms to survive. Student investigations focus on collecting and

making sense of observational data and simple measurements using ti@ence and engineering practicesask questions and define

problems, develop and use models, plan and carry out investigations, analyze and interpret data, use mathematics and comipuatt
thinking, construct explanations and design solutions, engage in argument from evidence, and obtavaluate, and communicate
information. While individual lessons may include connections to any of the crosscutting concepts, the standards in fourtade focus on

helping students understand phenomena througlsystems andsystem modelsenergy and matterand stability and change f-+

t.

Core Ideas for Knowing Science

Core Ideas for Using Science

Physical Science
P1: All matter in the Universe is made ofery small particles.
P2: Objects can affect other objects at a distance.
P3: Changing the movement of an object requires a net force to be acting on it.
P4: The total amount of energy in a closed system is alwaiy® same but can be transferred from one
energy store to another during an event.
Earth and Space Science
E1: The composition of the Earth and its atmosphere and the natural and human processes occurring
xEOEET OEAI OEAPA OEA ®AOOE3O0 OOOEAAA AT A E
E2: The Earth and our solar system ara very smallpart of one of many galaxies within the Universe.
Life Science
L1: Organisms are organized on a cellular basis and have a finlife span.
L2: Organisms require a supply of energy and materials favhich they often depend on, or compete
with, other organisms.

Ul: B-AEATHE Audbse of sciencis
to find the cause or causes of
phenomena in the natural world.
Scientific exphnations, theories, and
models are those that best fit the
evidence available at a particular
time]

U2: The knowledge produced by sciencg
is used in engineering and
technologies to solve problems
and/or create products.

U3: Applications of science often have

iti iveboth

[Commented [SS83]: Addition added }

Commented [SS84]: Changed by removing out of
individual grade levels, in document at the grand band
introduction.

Commented [SS87]: A group of multilevel science expe
struggled to reach consensus on U1 and U2 in applicatic
the standard, therefore the field would have similar
struggles. B combining these, it helps to build depth to th
standard instead of limiting the knowledge of a particular
standard to U1 or U2

[Commented [SS88]: Based on feedback. ]
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L3: Genetic information is passed down from one generation of organisms to another. economic, andor political
L4: Evolution is an explanationfor seeks-te-make-cleathe unity and diversity of implications.
organisms living and extinct. erganisms|
L4: The unity and diversity of organisms, living and extinct, is thkaesult of evolution\.
*Adapted from Working with Big Ideas in Science Education2
OEUOEAAI 3AEAT ARG 300AAT OO AAOGAT I P AT O1 AROOOAT AET C 1T &£ EI x %A
energy. Students develop a better understanding of electricity and magnetism.  and-hew-theyare forms-ofenergy—

Physical Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts

4.P4U1.1

Energy is present whenever there are moving objectsound, light, or heat .
When objectgcollide, energy can be transferred from one object to another,
thereby changing their motion. In such collisions, some energy is typically

Develop and use a model to demonstrate how a system
transfers energy from one object to anothéeven when the
objects are not touching

soundis produced. Light alsdransfers energy from place to place. For
example, energyradiated from the sun is transferred to Earth by light.
7EAT OEEO 1 ECEO EO AAOI OAAAR nEO x/
facilitates plant growth. Energy can also be transferred from place to place
by electric currents , which can then be used locally to produce motion,
sound, heat, or light. Theurrents may have beermproducedto begin with by
transforming the energy of notion into electrical energy (e.g., moving water
driving a spinning turbine which generates electric currents)# (- 125)

4.P4U1.2

Develop and use a model that demoenstratesexplains how
energy is moved from place to place through electriend

magneticcurrents.

The faster a given object is moving. the mogenergy it possesses.

[Commented [SS85]: Group revised wating for clarity. ]

Commented [SS86]: Core IdeadNB @A & SR
letter dated September 20, 2018.

2 |

Formatted: Pattern: Clear (Custom
Color(RGB(255,229,153)))

Formatted: Pattern: Clear (Custom
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Formatted: Pattern: Clear (Custom
Color(RGB(255,229,153)))

Commented [89]: Agreement from our group to
change the standard from "even when the objects are
not touching" to"when the objects are touching or not
touching". This would then cover the topic of when
objects are touching that is not covered anywhere else
in the 3-5 grade band. This also then ties in better with
the information in the right hand column that discusses
"when objects collide".

Commented [90: Removed magnetiic
should be forces to its own standard below based on
public feedback:

Working group created a new standard to separate
electric currents and magnetic forces per public

Formatted: Font: Bold

Energy can be moved from place tplace by moving objects or through
sound or Jight . (Boundary: At this grade level, no attempt is made to give &
precise or complete definition of energyA®- 122 For example energy

4.P2UL.34.P2U1.3
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radiated from the sun is transferred to Earthby light. When this light is

AAOT OAAAR EO xAOI O %AOOESO 1 AT Ah 44
p. 125
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Develop and use a model to demonstrate magnetic forces.
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stored energy intoa desiredform for practical use for example, the stored

4.P4U3.4
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Commented [91]: Working group created a new
standard to separate electric currents and magnetic

Commented [92]: This fits U1 better than U1 becau
the cause of the magnetism isn't the standard but
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Censtruct-an-explanationand- Engage inan-argument from

evidence on the useand impactof renewable and nonrenewable
resources to .generateelectricity.l

energy of water behind adam is released so that it flows downhill and
drives aturbine generator to produce electricity . Food and fuel also
release energy wherthey are digested or burned . When machines or
ATETAT O O00As AT AOCU jAsgsh OF 171
transferred to heat the surrounding environment. The energy released by
burning fuel or digesting food was once energy from the sun that was
captured by plants in thechemical process that forms plant matter (from air
and water). (Boundary: The fact that plantsapture energy from sunlight is
introduced at this grade level, but details of photosynthesis are not.) Itis
important to be able toconcentrate energy so thatit is available for use
where and when it is needed. For examplbatteries are physically
transportable energy storage devices, whereas electricity generated by
power plants is transferred from place to place through distribution
systems.4(p- 129)

Crosscutting Conceptspatterns; cause and effect; secalepropertionand
guantitys system and system models; energy and matter ;

function:; stability-and-change*

Earth and Space Sciences: Students develop an understanding of the different Earth systems and how they interact with each
other. They understand how geological systems change and shape the Earth and the evidence that is used to understand these
changes. They also understand how weather, climate, and human interactions can impact the environment.

Earth and Space Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

4.E1U1.5

Use models to expldin seismic wavegand their effect onthe

Earth.

wavelength (spacing between wave peaks). Waves can add or cancel one
another as they cross, depending on their relative phase (i.eelative

position of peaks and troughs of the waves). but they emerge unaffected by
each other. (Boundary: The discussion at this grade level is qualitative only

it can be based on the fact that two different sounds can pass a location in
different directions wit hout getting mixed up.) Earthquakes cause seismic

Plan and carry out an investigation to explore and explainthe
ET OACAAOQGET T 0 AAOxAAdnd 9veAQAES O
%A O GuEfdc®©materials and processes.

xAOAOh xEEAE AOA xAOGAQ|T &£ 11 OETT ¢

%AOOEBO | AET O ge@spher® Gdlidandintien 1©dk, Aoil, and
sediments), thehydrosphere (water and ice), theatmosphere (air), and
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.E1U1.7X take out

4.E1U1.7

Develop and/or revise a model using various rock types, fossi
location, and landformsto show evidence that Eartli O O Gas
changed over time.

4E1U1.8

Collect, analyze, and interpret data to explain weather and
climate patterns.

4.E1U3.9

Construct and support an evidence -based argument about

the biosphere (living things, including humans). These systems interact in
i xAUO O1 AgEEAAOD

i 61 OEPTI A xAUO O AEEAAO HAOOEG®
supports a variety of ecosystems and organismshapes landforms , and
influences climate. Winds and clouds inhte atmosphere interact with the
landforms to determine patterns of weather Rainfall helps shape the land
and affects the types of living things found in a region. Water, ice, wind,
living organisms, and gravity break rocks, soils, and sediments into smeil
DAOOGEAT AG AT A 11 OA OEAT AOI OT A8 ((
and their interactions at its surface4(p-181)

Earth has changed over time. Understanding how landforms develop, are
weathered (broken down into smaller pieces), anderode (get transported
elsewhere) can help infer the history of the current landscape. Local,
regional, and global patterns ofock formations reveal changes over time
due to Earth forces, such asarthquakes . The presence and locatioof

certain fossil types indicate the order in which rock layers were formed4®:
178)

Weather is the minute-by-minute to day-by-day variation

of OEA AOI T OPEAOASO AiITAEOQEIT 11 A |
of the weather across different times and areas so that they can make
predictions about what kind of weather might happen nextClimate

to which those conditions vary over years to centuries(r- 188)

Water is found almost everywhere on Earth: asapor ; asfog or clouds in

the atmosphere ; asrain or snow falling from clouds; as ice, snow, and
running water on land and in the ocean; and as groundwater beneath the
surface. The downhill movement of water as it flows to the ocean shapes th

the ‘aVa”ablllty of water and ItSII'npaCt onlife. ADPDAAOAT AA T & OEA 1 AT AS CAAOI U Al
Most fresh water is in glaciers or underground; only a tiny fraction is in
streams, lakes, wetlands, and the atmospher&(p- 185)
Crosscutting Conceptspatterns; cause and effecfscalepropertionand
guantitys system and system models; energy and matter ;
funetion; stability and change 4

4.E1U2.10
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\Define problem (s) \and design solution(s) to minimize the
effects of natural hazards.

A variety ofhazards result from natural processes (e.ggarthquakes,
tsunamis, volcanic eruptions, severe weather, floods, coastal erosion ).
Humans cannot eliminate natural hazards but can take steps to reduce thei
impacts.4(p- 193)

Crosscutting Conceptgpatterns; cause and effectscaleproportionand
guantity; system and system models; energy and matter ; g
funetion; stability and change 4

Life Sciences: Students develop an understanding of the diversity of past and present organisms, factors impacting organism

diversity, and evidence of change of organisms over time.

Life Science Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

4.14U1.11

%nalyze and interpret environmental data thatto demonstrate
that [species either adapt and survive or go extinct over time.

When theenvironment changes E1 x AUO OEAO AEEAAQD
characteristics,temperature , or availability of resources, someorganisms

4.14U3.12

survive andreproduce , others move to new locations, yet othermoveinto
the transformed environment, and somfgliel. (- 155)

Fossils provide evidence about the types of organisms (both visible and
microscopic) that lived long ago and also about the nature of their
environments. Fossils can be compared with one another and to Ihg
organisms according to their similarities and differencest(r- 162)

#EAT CAO ET Adbitall ate@duietEnésbehedicial to it and
sometimesharmful . For any particular environment some kinds of
organisms survive well, some survive less well, and some cannot survive ai
all. 4(p. 165)

Crosscutting Concepts: patterns; cause and effgstale;propertion-and
guantity; system and system models; energy and matter ; g
funetion; stability and change 4
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Fifth Grade: Patterns; Scale, Proportion, and Quantity

By the end of fifth grade, students applyheir understanding of scale aimacro (time and space) and micro (particles of matter) levels to

understand patterns andscaleacross life, earth and space, and physical scienchsthis-gradelevel, Students will develop an
understanding of forces, conservation of matter, and that genetic information can be passed down from parent to offspriBtudent
investigations focus on collecting and making sense of observational data and measurements usingsitience and engineering practices
ask questions and define problems, develop and use models, plan and carry out investigations, analyze and interpret data, use
mathematics and computational thinking, construct explanations and design solutions, eage in argument from evidence, and obtain,
evaluate, and communicate information. While individual lessons may include connections to any of the crosscutting concepis,
standards in fifth grade focus on helping students understand phenomena througtatterns and scale, proportion and quantityand

patterns.

t.

Core ldeas for Knowing Science

Core Ideas for Using Science

Physical Science

Earth and Space Science

Life Science

with, other organisms.

P1: All matter in the Universe is made ofery small particles.

P2: Objects can affect other objects at a distance.

P3: Changing the movement of an object requires a net force to be acting on it.

P4: The total amount of energy in a closed systemasvays the same but can be transferred from one
energy store to another during an event.

E1: The composition of the Earth and its atmosphere and the natural and human processes occurring

xEOEET OEAI OEAPA OfchmawAOOESO OOOEAAA AT A E
E2: The Earth and our solar system ara very smallpart of one of many galaxies within the Universe.

L1: Organisms are organized on a cellular basis and have a finife span.
L2: Organisms require a supply of energy anahaterials for which they often depend on, or compete

L3: Genetic information is passed down from one generation of organisms to another.
L4: [IheJ&heepyLe!Evolution is an explanationfor seeks-te-make-cleathe unity and diversity of
organisms,living and extinct. erganisrs)|

U1: B-AEATThE AufpBse of sciencis
to find the cause or causes of
phenomena in the natural world.
Scientific explanations, theories, ang
models are those that best fit the
evidence available at a particular
time]

U2: The knowledge produced by sciencg
is used in engineering and
technologies to solve problems
and/or create products.

U3: Applications of science often have

iti iveboth

economic, andor political
implications.

L4: The unity and diversity of organisms, living and extinct, is thkaesult of evolution|,

*Adapted from Working with Big Ideas in Science Education2
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Physical Sciences: Students develop an understanding that changes can occur to matter/objects on Earth or in space, but both
energy and matter follow the pattern of being are-conserved during those changes.

Physical Science Standards

Learning Progressions , Key Terms, and Crosscutting Concepts

5.P1U1.1

Analyze and interpret data to explain that matter of any type
can be subdivided into particles too small to se@tem) and,in a
closed system if properties change or chemical reactions occur,
the amount of matter stays the same.

5.P1U1.2

Plan and carry out investigations to demonstrate that some
substances combine to form new substances with different
properties and others can be mixed without taking on new
properties.

Matter of any type can be subdivided intgarticles that are too small to
see, but even then thenatter still exists and can be detected by other
means (e.g., by weighing or by its effects on other object§pr examplea
model showing that gases are made from matter particles that are too sme
to see and are moving freely around in space can explain many
observations, including the inflation and shape of a balloon; the effects of
air on larger particles or objects (e.g leaves in wind, dust suspended in
air); and the appearance of visible scale water droplets in condensation,
fog, and, by extension, also in clouds or the contrails of a jghe amount
(weight) of matter is conserved when it changes form, even in tran#bns in
which it seems to vanish (e.g., sugar in solution, evaporation in a closed
container). Measurements of a variety of properties (e.g., hardness,
reflectivity) can be used to identify particular materials. (Boundary: At this
grade level, mass and wight are not distinguished, and no attempt is made
to define the unseen particles or explain the atomiscale mechanism of
evaporation and condensation. }-(r- 108)

When two or more different substances are mixed , a newsubsancewith
different properties may be formed; such occurrences depend on the
substancesand thetemperature . No matter what reaction or change in
properties occurs, the totalweight of the substancesdoes not change.
(Boundary: Mass andveight are not diginguished at this grade level.p®p-
110-111)

Other substances simply mix without changing permanently and can often
be separated again. At room temperature, sonmibstancesare in the solid
state, some in thdiquid state and some in theyas state. The state of many
substances can be changed theating or cooling them. The amount of
matter does not change when a solichelts or a liquid evaporates . 2(- 20)
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Crosscutting Conceptspatte rns; scale, proportion and quantity;
energy and matte#

5.P2U1.3

Construct an explanation using evidence to demonstrate that Gravity is theuniversal attraction between all objects, however large or

objects can affect other objects evewhen they are not touching| | small, although it is only apparent when one of the objects is very large. Commented [115]: Agreement from our group to
This gravitational attraction keeps the planets irorbit around the Sun, the change the standard from "even when the objects are
Moon round the Earth and their moons round other planets. On th&arth not touching" to"when the objects are touching or not
it results in everything being pulled down towards the center of the Earth. touching".

We call this downward attraction theweight of an object.2(-21)

Objects in contact exertforces on each other {riction , elastic pushes and
pulls). Electric ,magnetic, andgravitational forces between a pair of
objects do not require that the objects be in contaetor example, magnets
push pull at a distance4@17)

Crosscutting Conceptgpatterns—; cause anceffect; scale, proportion |, [Formatted: Strikethrough

and quantity; system and system modelggrergy-and-matter-structure
and-function:stability-and-changé

[Formatted: Strikethrough

‘5-P3U1-4l Commented [116]: Copied from working group: )
Framework citation p. 115 (added), 117 (above in
Obtain, analyze, and communicate evidence of the effects that | Eachforce acts on one particular object and has both strength and a 5.P2U1.3
balanced and unbalanced forces have on the motion of objects. | direction . An object at rest typically has multiple forces acting on it, but .
they add to give zero net force on the object.Forces that do not sum to Merged P30s together.

UAOI AAT AAOOA AEAT CAO ET OEA T.AE
(Boundary: Qualitative and conceptual, but not quantitative addition of
5 P3U2.5 Al OAAOG AOA OOAA AO OEEO 1 AGvariaus 4
situations can beobserved and measured ; when past motion exhibits a
Apply-scientific ideas toDefine problems and design solutions rTeguhIa_r p?ttern, futuri motion cgn(lj)epre?ict_ed from it. (Bound;ry:

- . echnical terms, such as magnitude, velocity, momentum, and vector
pertaining to force and motion. guantity, are not introduced at this level, but the concept that some

guantities need both size and direction to be described is developed:
115)

Arizona Department of Education Pagg 47 DRAFTArizona 2018 Science Standards



DRAFT Arizona SciencStandards DRAFT

(T x NOEAEI U Al T AEAAOGSO I fofa&dcting dad
OEA 1 hé&sA Ahd §réater the mass of an object, the longer it takes to
speed it up or slow it down, a property of mass described asgertia .2(®-22)

Crosscutting Conceptspatterns—; cause and effectscalepropertion—
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and-guantity; system-and-system-medelsenergy and matter;structure
and-function:stability and-changé
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Analyze and interpret data to determine-whether-how and The faster a given object is moving, the more energy it possessgaergy Commented [117]: Standard revised based on
where-energy ispresentand-can-baransferred wheneverthere | can bemovedfrom place to place by moving objects or through sound, comment (Tab: Sth Grade) 1538

are-moving-objectswhen objects move. light, or electric currents. (Boundary: At this grade level, no attempt is ‘ Formatted: Font: Bold, Do not check spelling or
made to give a precise or complete definition of energy4fr- 122 Energy is grammar

present wheneer there are moving objects, sound, light, or heat. When

objects collide, energy can bgransferred from one object to another, [Formatted: Font: Bold

thereby changing their motion. In such collisions, some energy is typically
also transferred to the surrounding air; as a resultthe air gets heated and
sound is produced. Light also transfers energy from place to place. For
example, energy radiated from the sun is transferred to Earth by light.
7EAT OEEO 1 ECEO EO AAOI OAAAR EO x
facilitates plant growth. Energy can also be transferred from place to place
by electric currents, which can then be used locally to produce motion,
sound, heat, or light. The currents may have been produced to begin with
by transforming the energy of motion into electrtal energy (e.g., moving
water driving a spinning turbine which generates electric currents)4(- 125)

Crosscutting Conceptspatterns ; cause and effeciscalepropertion— [Formaned; Strikethrough
ahd-guantity;—system-and-system-medelsenergy and matter;structure [Formatted: Strikethrough
and-function-stabiity-and-change
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Earth and Space Sciences: Students develop an understanding of the how forces (gravity) in space cause observable patterns du e

to the position of the Earth, Sun, Moon, and stars.

Earth and Space Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

5.E2U1.7

Develop, revise, and use models based on evidence t@onstruct
explanations about the movement of the Earth and Moon within
our solar system.

The Earth moves round theSuntaking about a year for one orbit. The
Moon orbits the Earth taking about four weeks to complete an orbit. The
Sun, at the center of the solar system, is the only object in the solar systen
that is a source of visible light. The Moon reflects light from the Swand as

it moves round theEarth only those parts illuminated by the Sun are seen.
The Earth rotates about araxis lying north to south andthis motion

makes it appear that the Sun, Moon and stars are moving round the Earth|

The orbits of Earth around the sun and of the moon around Earth, tether
with the rotation of Earth about an axis between its North and South poles|
causeobservable patterns . Some objects in the solar system can be seen
with the naked eye. Planets in the night sky change positions and are not
always visible from Earth as they orbit the sun. Stars appear in patterns
called constellations, which can be used for navigation angopear to move
Ol CAOEAO AAOI OO OEA OE@WwIRAAAOOA |

Crosscutting Conceptspatterns ; gause-and-effectscalepropertion—
and-guantity—; system and system modelgnergy-and-matter-structure
undion: o

5.E2U1.4

Obtain, analyze, and communicate evidence to support an
explanation that the gravitational force of Earth on objects is
directedO1T x AOA OEA v g

the-spherical-Earth).

Gravity is the universal attraction between all objects, however large or
small, although it is only apparent when one of the objects is very large. O|
the Earth it results in everything being pulled down towards the center of
the Earth. We call this downward attraction theweight of an object2(-21)

Al &£l OAA T £ AOOE
Odex1tA OA OEA bl Al
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Crosscutting Conceptgpatterns-; cause and effeciscale,propertion—
and-quantity;,—system-and-system-modal;energy-and-matter; structure

Life Sciences: Students develop an understanding of patterns and how genetic information is passed from generation to
generation. They also develop the understanding of how genetic information and environmental features impact the survival of

an organism.

Life Science Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

5.L.3U1.9

Obtain, evaluate, and communicate information about
patterns between the offspring of plants and the offspring ofand
animals (including humans)and ;construct an explanation of
how genetic information is passed from one generation to the
next.

5.L.3U1.10

Construct an explanation based on evidence thathe changes in
an environment can affect the development of the traits in a
population of organisms.

Many characteristics of organisms areinherited from their parents.
Other characteristicsOAOO1 6 &£07T 1 ET AEOEAOAI 08
environment, which can range fran diet to learning. Manycharacteristics
involve both inheritance and environment4(r- 158)

The environment also affects the traits that an organism develops
differences in where they grow or in the food they consume mayaase
organismsthat are related to end up looking or behaving differently4(- 158)

7EAT OEA AT OEOQOITI AT O AEATCAO ET x
physical characteristics, temperature, or availability of resources, some
organisms survive and reproduce, others move to new locations, yet other
move into the transformed environment, and some diep- 155

Offspring acquire a mix of traits from theirbiological parents. Different
organisms vary in how they look and function because they have different
inherited information. In each kind oforganismthere is variation in the
traits themselves, anddifferent kinds of organismsmay have different
versions of thetrait . The environment also affects théraits that an
organismdevelops differences in where they grow or in the food they
consume may causerganismsthat are related to end up looking or
behaving differently. 4 (- 160)

Crosscuttlng Conceptspatterns ; cause and effegiscaleproportion—
-system-and-system-models;-energy-and-mattestructure

and function; stability and changeé
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5.L4U3.11

Obtain, evaluate, and communicate evidence about how
natural and humancaused changes to habitatsr climate can
impact populations.

#EAT CAO EIT Adbitatl ateGdietin€sibénéficial to it and
sometimesharmful. For any particular environment, some kinds of
organismssurvive well, some survive less well, and some cannot
survive at all. . 165)

Scientists have identified and classified many plants and animals.
Populations of organisms live in a variety of habitats, and change in
those habitats affects the organisms living there. Humans, like all
other organisms, obtain living and nonliving resarces from their
environments. (p- 165)

Crosscuttlng Conceptsgat{ems— cause and effecgeale—prepemen—

and—funenen stablllty and changé

5.L.4U3.12|

Construct an argument based on evidence that-behavioral
inherited characteristics caniavehve-be affected byinheritance
behavior and/or environmental conditions.|

ISometimes the differencs in characteristics between individuals of
the samespecies provide advantages in surviving, findingmates,

and reproducing .|
Many characteristics of organisms are inherited from their parents.

enwronment , which can range from diet tdearning. Many
characteristics involve both inheritance and environments - 158)

Crosscuttlng Conceptspatterns cause and effects;ealeuprepemem

and—tunenen stablllty and changé
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Distribution of Grades 35 Standards

U1: Scientists explain phenomena
using evidence obtained from
observations and or scientific
investigations. Evidence may lead to
developing models and or theories to

U2: The knowledge
produced by
science is used in
engineering and
technologies to

U3: Applications of
science often have
both positive and
negative ethical,
social, economic,

make sense ophenomena As new create products. and political
evidence is discovered, models and implications.
theories can be revised.
P1: All matter in the Universe is made ofery small particles. 5.P1U1.1
5.P1U1.2
P2: Objects can affect other objects at a distance. 3.P2Ul1 3.P2U1.2
4.P2U1.3
5.P2U1.3
P3: Changing the movement of an object requires a net force to be acting| 5.P3U1.4 5.P3U2.5
onit.
P4: The total amount of energy in a closed system is always the same bu{ 3.P4U1.3 4.P4U1.2 4.P4U3.4
can be transferred from one energy store to another during an event. 4.P4U1.1 4.P4U1.3
5.P4U1.6
E1: The composition of the Earth andts atmosphere and the natural and | 3.E1U1.4 4E1U1.5 4.E1U2.10 4.E1U3.9
EOI Al POi AAOOAO T AAOOOET ¢ xEOEEI 4.E1U1.6 4.E1U1.7
climate. 4.E1U1.8
E2: The Earth and our solar system ara very smallpart of one of many 5.E2U1.7 5.E2U1.8
galaxies within the Universe.
L1: Organisms are organized on a cellular basis and have a finite life spaj 3.L.1U1.5 3116
L2: Organisms require a supply of energy and materials for which they 3.L2Ul.6 3.L202.9
often depend on, or compete with, other organisms. 3.L2Ul1.7
3.L2U1.8
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L3: Genetic information is passed down from one generation of organismg 5.L.3U1.9 5.L3U1.10
to another.
L4: [Fhe theory-ofEvolution is an explanationfor seeks-to-make-@arthe 4.L4U1.11

4.1.4U3.12
5.L4U3.115.L.4U3.12

unity and diversity of organisms,living and extinct. erganisms. |

L4: The unity and diversity of organisms, living and extinct, is the
lresult of evolution]

Grades 6-8 Science Standards
The Grades 63 Science Standards are designed to provide opportunities for students to develap understanding of all fourteen core

ideas (see Appendix 3) across the-8 grade bandFe-previde-opportunityforstudents To sufficiently demonstrate knowledge
understanding, and performance of each standard, not every core idea is included in every grade

Within each gradelevel, students engage in multiple science and engineering practices
Hormerly-known-as-the-scientificmethod)as they gather information to answer their
questions or solve design problem$y reasoningabeuthow the data provide evidence to
support their understanding, and then communicate their understanding of phenomena

constructing
§ explanations -
“and desigNing solutigps %,

%

Us, %,.

in physical, earth and space, and life sgiee (the knowing of sciencd. TheyStudents K3 9”00’?@
apply their knowledge ofthe core ideas to understanchew-seientists-continue-to-build-an %,
wnderstanding-ofphenomena,and-see the impacthew-people-are-impactedby-natural ’

phenoemenaor te construct technological solutions (using science). The crosscutting
concepts support their understanding of patterns, cause and effect relationships, and
systems thinking as students make sense of phenomena in the natural and designed
worlds. FheseThe practices, core ideas, and crosscutting concepts help students develop
an understanding of skills and knowledge in order to transfer thendevelop-transferable

%

change
Q>
pue  surW’

Loility

&
Pue syonsan®
Sunyse

. Wsgo,d gunw®

3 3
Q, \°$’§ -
skills-and-understandingsfrom one grade to the next and between content areas. % o S
J:,ﬁ, / uopdun} & S"D
% ampY \Q"
In sixth grade, students apply their understanding of thecycling of matter, RN = > Qs’/&&
energy flow, structure—and-functionand scaleas it relates tofrem-the-very-small upyunp o

sealein-atoms,and-molecules,and-cellsto-the-very-large-scalegeosphere and
the solar system,and ecosystems.

In seventh grade students will explore investigate the relationship betweenhew
forcesand the eausechanges in motion how energyis transferred in-impacts
geologic and atmospheric processes, and the structure and function of cefland
enpvironmental-processes.

leuopeindwodr S ®
Ple ssppwayrews
Buisn

Figure 1: Three Dimensions of Science Instruction
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In eighth grade students will describehow causeand-effect interact with the-censtantinteraction-efstability and changeto and

the-process-ofcausand-effectinfluence the natural world.

The organization of the standards within this document does not indicate instructional sequence or importance. Decisions abou
curriculum and instruction are made locally by individual school ditricts and classroom teachers; these standards can be sequenced,
comblned or mtegrated with other content areas to best meet the local curnculum or student needs (See Appendlémd 5).

measurement as most suentlﬂc tools ut|||ze the metric system

hen-implementiag t

Hmitsis suggested to use the metnhystemfor

Sixth Grade: Focus on Patterns; Scale, Proportion, and Quantity; Systems and System

Models; Energy and Matter

By the end of sixth grade, students apply their understanding of how mattend energy relate to atoms, the solar system, and ecosystems.
In-this-gradelevel Students will develop an understanding of the nature ahatter and the role of energy transformation. Students will also
deepen theirunderstanding of scales, patterns, and properties of matter, the solar system, and ecosystems. Student investigations focus
on collecting and making sense of observational data and measurements using siseence and engineering practicesask questions and

define problems, develop and use models, plan and carry out investigations, analyze and interpret data, use mathematics and
computational thinking, construct explanations and design solutions, engage in argument from evidence, and obtawaluate, and
communicate information. While individual lessons may include connections to any of the crosscutting concepts, the standandsixth
grade focus on helping students understand phenomena througiatterns: scak, proportion, and duant|tv systems and system models

and energyand matter. scale-proportionand-gquantity. systems-and system modelsandpatterns.
within-measurement]

m

Core Ideas for Knowing Science

Core Ideas for Using Science

Physical Science
P1: All matter in the Universe is made ofery small particles.
P2: Objects can affect other objects at a distance.
P3: Changing the movement of an object requires a net force to be acting on it.
P4: The total amount of energy in a closed system is alwaly® same but can be transferred from one
energy store to another during an event.
Earth and Space Science
E1: The composition of the Earth and its atmosphere and the natural and human processes occurring

xEOEET OEAI OEAPA OEA ®WAOOESO OBOAAAA AT A E

U1: B-AEATTHE AufpBse of sciencis
to find the cause or causes of
phenomena in the natural world.
Scientific explanations, theories, ang
models are those that best fit the
evidence available at a particular
time]

U2: The knowledge produced by sciencg
is used in engineering and
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E2: The Earth and our solar system ara very smallpart of one of many galaxies within the Universe.
Life Science

L1: Organisms are organized on a cellular basis and have a finife span.

L2: Organisms require a supply of energy and materials favhich they often depend on, or compete
with, other organisms.

L3: Genetic information is passed down from one generation of organisms to another.

L4: Fhe&heerypevaolution is an explanationfor seeks-to-make-cleathe unity and diversity of
organisms,living and extinct.erganisms|

L4: The unity and diversity of organisms, living and extinct, is thkaesult of evolution\.

technologies to solve problems
and/or create products.
U3: Applications of science often have
it iveboth
positive and negativeethical, social,
economic, andor political
implications.

*Adapted from Working with Big Ideas in Science Education2

Physical Sciences: Students develop an understanding of forces and energy and how energy can transfer from one object to
another or be converted from one form to another. They also develop an understanding of the nature of matter. and-therole-of

energy-in-transformations—

Physical Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts

6.P1U1.1

Analyze and interpret data to showhew that changes in
states of matter are caused by different rates of movement of
atoms in solids liquids, and gases (Kinetic Theory).

If a substance could be divided into smaller and smallepiecesit would
be found to be made of very, very smafiarticles , smaller than can be
seen even with amicroscope . These particles are not in a substance; they
are the substance. All the particles of a particulssubstanceare the same
and different from those of othersubstances The particles are not static
but move in random directions. Thespeed at which they mowe is
experienced as the temperature of the material. The differences between
substances in thesolid , liquid or gasstate can be explainedn terms of

the speed and range of the movement phirticles and the separation and
strength of the attraction between neighboring particles. All materials,
anywhere in the universe, living and nodiving, are made ofa very large

T O AAO T £/ AACGEA OAOQEI AET ¢ Al T AEOQq
100 different kinds. The properties of different materials can be eXpined
in terms of the behavior of theatoms and groups ofatoms of which they
are made. 2. 20)

6.P1U1.2

Plan and carry out an investigation to demonstrate how
that variations in temperature and/or pressure affect changes
in state of matter.

6.P1U1.3
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Develop and use models to demeonstraterepresentthat
matter is made up of smaller particles called atoms.

Crosscutting Conceptspatterns ; cause and effectscale, proportion and
quantity; system and system models; energy and matt er; structure and
function; stability and change

6.P2U1.4

Develop and use a model to predict how forces act on
objects at a distance.

Gravity is the universal attraction between all objects, however large or
small, although it is only apparent when one of the objects is very large.
This gravitational attraction keeps the planets irorbit around the Sun, the
Moon round the Earth and their moons round other planets. The effect of
gravity on an object on the Moon is less than that on Earth because the
Moon has less mass than the Earth, so a person on the Maggighs less
than on Earth even though theimassis the same. The pull of the Earth on
the Moon keeps it orbiting the Earth while the pull of the Moon on the
Earth gives rise totides . 2(-21)

Crosscutting Conceptgpatterns-; cause and effectscale, proportion , and
quantity; system and system models; grergy-and-matier;—structure-and
function;-stability-and-change
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6.P4U2.5
Analyze how humans use technology to store (potential) IThe chemicals lin the cells of a battery store energy which is released
and/or use (kinetic) energy. when the battery is connected so that an electric current flows,

transferring energy to other components in the circuit and on to the
environment.2 (- 23)

Crosscutting Conceptspatterns-; cause and effeciscale,-propertion-and—
gquantity—system-and-system-medels;—energy and matter; structure-and
function;-stability-and-change

Earth and Space Sciences: Students develop an understanding of the scale and properties of objects in the solar system and ho w

forces (gravity) and energy cause observable patterns in the Sun

-Earth-Moon system.

Earth and Space Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

6.E1U1.6

Investigate and construct an explanation demonstrating hew
that radiation from the Sun provides energy and is absorbed to

xAOi OEA %AOOESO OOOFEAAA AT A

The layer of air at the% A O G#0d istransparent to most of the
radiation coming from the Sun, which passes through. The
radiation that is absorbedatE 00 OOOZAAA EO OE|
source of energy. Theadiation from the Sun absorbed by the Earth
warms the surface whch then emits radiation of longer

wavelength (infrared ) that does not pass through the atmosphere
but is absorbedby it, keeping the Earth warm. This is called the
greenhouse effect because it is similar to the way the inside of a
greenhouse is heated byhe Sunz2 (24

Crosscutting Conceptspatterns ; cause and effegiscalepropertion—
and-guantity;— system and system models; energy and matter;
structure and functionstabiity-and-change
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Use ratios and proportions toanalyze and interpret data related
to scale, properties, and relationships among objects in our solar
system.

6.E2U1.8

Develop and use models to explain how constellations and other
TECEO OEU PAOOAOT O APPAAO OI
revolution.

6.E2U1.9

Develop and use models to construct an explanation of how
eclipses, moon phases, and tides occur within the Siarth-Moon
system.

6.E2U1.10

UseamodelOT OET x EIT x OEA OEI O 1 £
in the length of the day and gives rise to seasons.

The Earth rotates about anaxis lying north to south and this
motion makes it appear that theSun, Moon and stars are moving
round the Earth. Thisrotation causes day and night as parts of the
The%AOOES O OOOAAAA 00601 O1 AEAAA
OAEAO A UAAO &I O OEA %AOOE Ol
tilted relative to the plane of its orbit around the Sun so that the

1 ATCOE T £ AAU OAOEAO xEOE DIl OF
the year, giving rise to theseasons. The Earth is one of eight (so far
known) planets in our solar system which, along with many other
smaller bodies,orbit the Sun, in roughly circular paths, at different
distances from the Sun and taking different times to complete an
orbit. The distances between these bodies are hugeNeptune is 4.5
billion km from the Sun, 30 times further than Earth. Aseen from
Earth, planets move in relation to the positions of the stars which
appear fixed relative to-each otherz (¢-25)

The solar system consists of the sun and a collection of objects,
including planets, their moons.and asteroids that are held in orbit
around the sun by itsgravitational pull on them. This model of the
solar system can explairtides, eclipses of the sun and the moon,
and the motion of the planets in the sky relative to thetars8 %A
spin axis isfixed in direction over the short term but tilted relative

to its orbit around the sun. The seasons are a result of that tilt and
are caused by the differential intensity of sunlight on different areag
of Earth across the yeart (- 176)

Crosscutting Conceptspatterns ; cause and effectscale, proportion

and quantity; system and system models; gnergy-and-matter—
Sstructure-and-function; stability and changé
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Life Sciences: Students-develop-an-understanding-ef purpose he 3 ety a
processes-Students develop an understanding of how energy from the Sun is transferred through ecosystems.

OCAI EOI 66 £ OAOI AL GOOOALGL

-and-how

AT A DOI AAROGOAG 1 AET OAEIT

Life Science Standards

Learning Progressions, Key Terms, and Crosscutting Concepts

6.L.2U3.11]

Use evidence ta@onstruct an argument regarding the impact of
human activities on the environment and how they positively and
negatively affect the competition for energy and resources in
ecosystems.

6.L2U3.12

Interdependent organisms living together in particular
environmental conditions form anecosystem. In a stable
ecosystemthere areproducers of food (plants),consumers
(animals) anddecomposers, (bacteria and fungi which feed on
waste products and dead organisms). The decomposers produce
materials that help plants to grow, so the molecules irhe
organisms are constantly reused. At the same timegnergy
resources pass through the ecosystem. Whédood is used by
organisms forlife processes some energy igdissipated asheat
but is replaced in the ecosystem byadiation from the Sunbeing
used toproduce plant food. In any given ecosystem there is
competition among species for the energy resources and the
materials they need to live. The persistence of an ecosystem
depends on the continued availability in the environment of these
energy resourcesand materials. Plant species havadaptations to
obtain the water, light, minerals and space they need to grow and
reproduce in particular locations characterized by climatic,
geological and hydrological conditions2(- 27)

Organisms and populations of organisms are dependent on their
environmental interactions both with other living things and with
nonliving factors. Growth of organisms and population increases
are limited by access to resources. In any ecosystem, organsm
and populations with similar requirements for food, water,
oxygen, or otherresources may compete with each other for
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Engage inargument from evidence to support a claim about the
factors that cause species to change and how humans can impact
those factors.

6.L.2U1.13]

Develop and use models to demonstrate the interdependence of
organisms and their environment including biotic and abiotic
factors.

6.L2U1.14]

Construct a model that shows the cycling of matter and flow of
energy in ecosystems.

limited resources, access to which consequently constrains their
growth and reproduction. Similarly, predatory interactions may
reduce the number of organisms or eliminate whole populations of
organisms.Mutually beneficial interactions, in contrast, may
become so interdependent that each organism requires the other
for survival.4 A healthy ecosystem is oné which multiple species
of different types are each able to meet their needs in a relatively
stable web of life. Newlyintroduced species can damage the
balance of an ecosysterf(p- 152)

Human activities have significanty altered the biosphere,
sometimes damaging or destroying natural habitats and causing
OEA A@OET AGEIT T &£ TATU 1T OEAO
environments can have different impacts (negative and positive)
for different living things. Typically, as tuman populations and per
capita consumption of natural resources increase, so do the
negative impacts on Earth unless the activities and technologies

involved are engineered otherwise (- 196)

Crosscutting ConceptsPatterns; Cause and effect; Systems and System
Models; Energy and Matter; Stability and change 2
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Moved to 7th:

Develop and use a model to explain the organizational
levels of structures in multicellular organisms consisting
of organ systems, organs, tissues, and cells.

Concepts taught in 3.L1U1.5

*Removed and re-wrote this standard.

It was removed because it was too narrow to be a
standard. Also wanted to include homeostasis (internal
conditions). Also allowed to focus on the human body
systems along with hierar
systems.

Made it more rigorous
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convert light energy into food energy.
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Seventh Grade: Focus on Patterns; Cause and Effect; Structure and Function

By the end of seventh grade, students will explore how forces cause changes in motion and how energy is transferred in ganlog
atmospheric, and environmental processesn-this-grade-level Students investigateforce and motion in a wide variety of systens, model
how heat energy drives cycles in weather and climate, and explaine structure and function of cells how-ecosystems-maintain-structure
and-stability. Student investigations focus on collecting and making sense of observational data and measueats using thescience and
engineering practices ask questions and define problems, develop and use models, plan and carry out investigations, analyze and
interpret data, use mathematics and computational thinking, construaexplanations and design solutions, engage in argument from
evidence, and obtain, evaluate, and communicate information. While individual lessons may include connections to any of tbescutting
concepts, the standards in seventh grade focus on helpiatudents understand phenomena thouglpatterns, cause and effectand

structure and function. h&@suggesteé%&use%me%m—sys@ermm&hmﬁqeaswemeht. Commented [SS146]: Revised in grade band, deleted

Core Ideas for Knowing Science Core Ideas for Using Science here, based on feedback.
Physical Science Ul: B-AEATHE Audpbse of sciencis
P1: All matter in the Universe is made ofery small particles. to find the cause or causes of
P2: Objects can affect other objects at a distance. phenomena in the natural world.
P3: Changing the movement of an object requires a net force to &eting on it. Scientific explanations, theories, ang
P4: The total amount of energy in a closed system is always the same but can be transferred from on models are those that best fit the
energy store to another during an event. evidence available at a particular
Earth and Space Science time. Commented [SS149]: A group of multilevel science
E1: The composition of the Earth and its atmosphere and the natural and ham processes occurring U2: The knavledge produced by science| | experts struggled to reach consensus on U1 and U2 in
xEOEET OEAI OEADPA OEA %AOOEGO OOOEAAA AT A E is used in engineering and application to the standard, therefore the field would hav
E2: The Earth and our solar system ara very smallpart of one of many galaxies within the Universe. technologies to solve problems similar struggles. By combining these, it helps to build de
Life Science and/or create products. to the standard instead of limiting the knowledgéa
L1: Organisms are organized on a cellular basis and have a firlife span. U3: Applications of science often have particular standard to U1 or U2
L2: Organisms require a supply of energy and materials for which they often depend on, or compete beth-pesitive-and-negativeboth
with, other organisms. positive and negativeethical, social, [Commented [SS150]: Based on feedback. ]
L3: Genetic information is passed down from one generatioof organisms to another. economic, andor political
L4: [—'Fh&theeryevaolutlon is an explanationfor seeks-to-make-cleathe unity and diversity of implications.
organisms living and extinct. erganisms| B [Commented [SS147]: Group revised wording for clarity}
L4: The unity and diversity of organisms, living and extinct, is thkaesult of evolution\.
I | Commented [SS148]: Core Ideaevised to draft per

*Adapted from Working with Big Ideas in Science Education2 ASTRE f SGGSNI RFGSR {SLIWGSYDd
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Physical Sciences: Students will explore how cause and effect hew-force-and-metion-take place within and between a wide
variety of force and motion systems from forces on individual objects to the forces that shape our Earth.

Physical Science Standards

Learning Progressions, Key Terms, and Crosscutting
Concepts

7.P2U1.1

Collect and analyze [data demonstrating hew-that how electromagnetic

electric-and-magneticforces can be attractive or repulsive and can vary in
strength.

7.P2U1.2

Develop and use a model to predict how forces act on objects at a
distance.

7.P3U1.3

Plan and carry out an investigation that can support an evidencebased
explanation of how objects on Earth are affected by gravitational force.

Electric and magnetic (electromagnetic ) forces can be
attractive or repulsive , and their sizes depend on the
magnitudes of thecharges, currents , or magnetic strengths
involved and on the distances between the interacting objects.
Gravitational forces are always attractive. There is a

gravitational force between any two masses, but it igery small
except when one or both of the objects have largaass? for
example, Earth and the sun. Lorgange gravitational interactions
govern theevolution-and maintenance of largescale systems-in
space, such as galaxies or the solar system, and determine the
patterns of motion within those structures. Forces thagct at a
distance (gravitational, electric, and magnetic) can be explained
by force fields that extend through space and can be mapped by
their effect on a test object (a ball, a charged object, or a magnet
respectively)4 (pp- 117-118)

On Earth, it gravity ] results in everything being pulled down
towards the center of the Earth. We call this downward

attraction the weight of an object. The object pulls the Earth as
much asthe Earttpulls OEA T AEAAOR A O Omasdhish
much bigger, we observe the resulting motion of the object, not 0
the Earth2(-21)

Crosscutting ConceptsPatterns; Cause and effect; Scale,
Proportion and Quantity; Systems and System Models; Stability
and change;Structure and function 4

7.P3U1.4]
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Use non-algebraicmathematics and computational thinking
.AxO1 160 1TAxO T &£ 110ETT S8

to explain

For any pair of interacting objects, thdorce exerted by the first
object on the second object is equal in strength to thferce that
the second object exerts on théirst but in the opposite direction.
Themotion of an object is determined by thesum of the forces
acting on it; if the total force on the object is not zero, its motion
will change. The greater thenass of the object, the greater the
force needed to achieve the same change in motion. For any giv¢
object, a larger force causes a larger cha@gn motion. Forces on
an object can also change itshape or orientation ..4 (pp- 115116)

Crosscutting ConceptspPatterns; Cause and effect; Scale,
Proportion and Quantity; Systems and System Models; Energy
and Matter; Stability and changeStructure and function 4

Earth and Space Sciences: Students develop an understandlng of the Fesuk&patterns of energy ﬂovv Hqg along W|th and-matter

AUAI
climate-

Ei C xEOEET Al

Earth and Space Standards

Learning Progressions, Key Terms, and Crosscutting
Concepts

7.E1U1.5

Construct a model that shows the cycling of matter and flow of energy in
the atmosphere, hydrosphere, and geosphere.

Earth processes are the result ofenergy flowing and matter
AUAT ET C xEOEET AT A AiTTC OEA
AROEOAA £OT 1 Osthétinridd Thédndkgy tha O O
flows and matter that cycles producechemical and Al physical
changesE1 %AOOESO | AOAOEA4GO AT A
RRadioactive decay jof material inside the Earth since it was
formed is itsinternal source of energy . Radiation from the Sun
provides the energy that enables plants containing chlorophyll to
make glucose through the process of photosynthesis [Boundary:
Not expected to teach photosynthsis in Earth, left in to show big
picture]. 2(-24)

Crosscutting ConceptsPatterns; Cause and effect; Systems
and System Models; Energy and MatterStructure and function

4
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7.E1U1.6

Analyze-and-nterpret-data—Construct a model to explain howenthe
distribution of fossils and rocks, continental shapes, and seafloor
structures te-provides evidence of the past plate motions.

Plate tectonics is the unifying theory that explains the past and
AOOOAT O 11 OGAT AT OO 1T &£ OEA 01 AE
framework for understanding its geological history. Plate
movements are responsible for mostontinental and ocean floor
features and for the distribution of most rocks and minerals
based on investigations of rocks anébssils, make clear how
AOOESO PI AGAO EAOA 11 0AA COA
apart. 4 (- 183)

Crosscutting ConceptspPatterns; Cause and effect; Scale,
Proportion and Quantity; Systems and System Models; Energy

and Matter; Stability and changeStructure and function 4

7.E1U2.7

Analyze and interpret data to construct an explanation for how

advances irthetechnologyseientists-use-to-predict weather-and-to-explore
Earth-has-evolved-overtimehasimproved weather prediction.

Weather and climate are influenced by interactions nvolving
sunlight , theocean, theatmosphere , ice, landforms, and living
things. These interactions vary withlatitude , altitude , and local
and regional geography, all of which can affect oceanic and
atmospheric flow patterns. Because these patterns are so
complex, weather can be predicted only probabilistically.

The ocean exerts a major influence on weather and climate by
absorbing energy from the sun, releasing it over time, and
globally redistributing it through ocean currents.Greenhouse
gasesin the atmosphere absorb and retain the energy radiated
EOT 1T TATA ATA T AAAT OOOEAAAOR
surface temperature and keeping it habitable4(r- 188)
Crosscutting ConceptsPatterns; Cause and effect; Scale,
Proportion and Quantity; Systems and System Models; Energy
and Matter; Stability and changeStructure and function 4
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Life Sciences: relop-an ems-and-how )
FOCcAT ESI 68 ETOBAD Tt AtEidturekaidl AT OOAOEO8
function of cells.

Al OOOBAOBOOAS Actudent®ddiclAplad GbdeGiaridiAgn

Life Science Standards Learning Progressions, Key Terms, and Crosscutting
Concepts
‘7-|—1U1-8‘ Commented [157]: The life science standards have
been moved from 6th to 7th and reorganized. Most
Obtain, evaluate, and communicate information to provide evidence that All living organisms are made of one or moreells, which can wording has stayed the same. There was one addition
all living things are made of cells, cells come from existing cells, acellsare | be seen only through a microscope. All thieasicprocesses of of a standard to focus on systems of the body.
i i i ivi i life are the results of what happens inside cells. Cells divide
the basic structural and functional unit of all living things. pp One standard from this section was deleted: Obtain

replace aging cells and to make more cells in growth and in
reproduction. Food is the energy source they neeid order to
\7.L1U1.9\ carry out these and other functions. Some cells in
multicellular organisms, as well as carrying out the functions
that all cells do, are specialised; for example, muscle, blood
and nerve cells carry out specific functions within the 7.L1U1.8 i wording exactly the same
organism.

and evaluate information about devices developed to
help humans maintain homeostasis. Delete
Homeostasis is covered in a similar standard.

Construct an explanation to demonstrate the relationship between major cell
structures and cell functions (plant and animal).
Note: This will change the sequence of numbering for

the rest of grade 4 standard. Please be aware of this

Cells are often aggregated into tissues, tissues into organs, change as you edit the draft standards document and

and organs into organ s_ystems. In t_he _huma_n bot_iy, systems compare it to the March 2018 DRAFT.

carry out such key functions as respiration, digestion, : :

elimination of waste and temperature control. The circulatory g%mmenwd [158]: No change in wording. Moved from
th.

system takes material needed by cells to all parts of the body

and removes soluble waste to the urinary system. Stem cells
which are not specialised, are cafae of repairing tissues by
being programmed for different functions. Cells function best
in certain conditions. Both single cell and multicellular
organisms have mechanisms to maintain temperature and
acidity within certain limits that enable the organism to
survive. 2 (p-26)

Crosscutting ConceptsPatterns; Cause and effect; Scale,
Proportion and Quantity; Systems and System Models;
Stability and changeStructure and function 4

\7.LlU1.lO‘ Commented [159]: Added standard to address
systems of the body (animal or human).
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Develop and use a model to explain how cells, tissues, and organ systems
maintain life (animals).

f7.L1U1.11|

Explain how organisms maintain internal stability and evaluate the effect of
OEA A@OAOT Al MEAAOIT OO 11 1T OCAT EOI 068

[7.L2U1.12]

Construct an explanation for how some plant cells convert light energy into
food energy.

All living things are made of cells. Life is the quality that
distinguishes living things- composed of living cells- from
nonliving objects or those that have died. While a@mple
definition of life can bedifficult to capture, all living things-
that is to say all organismscan be characterized by common
aspects of their structure and functioning. Organisms are
complex, organized and built on a hierarchical foundation of
elements-and-atoms; to cells-and systems-of individual
organismsto species and populations living and interacting in
complex ecosystems. Organisms range in composition from
single cell (unicellular microorganisms) to multicellular
organisms, in which different groups of large number of cells
work together to form systems of tissues and organs (e.g.
circulatory, respiratory, nervous, musculoskeletal), that are
specialized for particular functions.

Organisms respond to stimuli from their environment and
actively maintain their internal environment through
homeostasis. 4(p-143)

In most cases, the energy needed for life is ultimately derived
from the sun through photosynthesis (although in some
ecologically important cases, energy is derived from reaction
involving inorganic chemicals in the absence of sunlighte.g.
chemosynthesis). Plants, algae (including phytoplankton),
and other energyfixing microorganisms use sunlight, water
and carbon dioxide to facilitate photosynthesis, which stores
energy, forms plant matter, releases oxygen, and maintains

Crosscutting ConceptspPatterns; Cause and effect; Scale,
Proportion and Quantity; Systems and System Models; Energ
and Matter; Stability and changeStructure and function 4
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Commented [161]: Wording stayed the same. Moved
from 6th to 7th.
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\Seventh Grade Connections to Other Academic Disciplines \ Commented [162]: Per public comment and working
group discussion this information will become an
appendix in this document

B e Math Health
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Eighth Grade: Focus on Cause and Effect; Energy and Matter; Stability and Change

By the end of eighth grade, students will describe hotire-constantinteraction-of stability and change and the process of cause and effect
influence changes in the natural worldin-this-gradelevel Students will apply energy principles to chemical reactions, explore changes
within the Earth and understand how geetic information is passed down to produce variation among the populations. Student
investigations focus on collecting and making sense of observational data and measurements usingsitience and engineering practices
askquestions and define problems, develop and use models, plan and carry out investigations, analyze and interpret data, use
mathematics and computational thinking, construct explanations and design solutions, engage in argument from evidence, artdiab
evauate, and communicate information. While individual lessons may include connections to any of the crosscutting concepts, the
standards in eighth grade focus on helping students understand phenomena througause and effegtenergy and matterand stability and

change M@suggeste%&&%&h&meﬁic—sys&emawm;kmeaswemeht.

Core Ideas for Knowing Science

Core Ideas for Using Science

Physical Science
P1: All matter in the Universe is made ofery small particles.

P2: Objects can affect other objects at a distance.
P3: Changing the movement of an object requires a net force to be acting on it.
P4: The total amount of energy in a closed system is alwayge same but can be transferred from one
energy store to another during an event.
Earth and Space Science
E1: The composition of the Earth and its atmosphere and the natural and human processes occurring
xEOEET OEAI OEAPA OEA ®wAOOEG®D O0O00EAAA AT A E
E2: The Earth and our solar system ara very smallpart of one of many galaxies within the Universe.
Life Science
L1: Organisms are organized on a cellular basis and have a finife span.
L2: Organisms require a supply of energy and materials favhich they often depend on, or compete
with, other organisms.
L3: Genetic information is passed down from one generation of organisms to another.
L4: [Fhe-theory-ofEvolution is an explanationfor seeks-to-make-cleathe unity and diversity of
organisms living and extinct.erganisms|
L4: The unity and diversity of organisms, living and extinct, is thkaesult of evolution\.

Ul:

u2:

U3:

B-AE ATThE AuipBse of sciencés
to find the cause or causes of
phenomena in the natural world.
Scientific explanations, theories, ang
models are those that best fit the
evidence available at a particular
time]

The knowledge produced by science
is used in engineering and
technologies to solve problems
and/or create products.
Applications of science often have
both-pesitive-and-negativeboth
bositive and negativeethical, social,
economic, andor political
implications.

*Adapted from Working with Big Ideas in Science Education2
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Physical Sciences: Studentsapply stability and change to explore chemical properties of matter and chemical reactions to

further understand energy and matter.

Physical Science Standards

Key concepts include but are not limited to:

8.P1U1.1

Develop and use amodel to demonstrate hew that atoms and
molecules can be combined or rearranged in chemical reactions to
form new compounds with the total number of each type cditom
conserved.

8.P1UL.2

} Obtain and evaluate information
regarding how scientists identify substances based on unique physical
and chemical properties.

All materials, anywhere in the universe, living and nosliving, are made
ofaverylargel Oi AAOO | £ AAOCEA GivOsE of viHich ¢
there are about 100 different kinds.Substances made of only one kind of
atom are calledelements . Atoms of dfferent elements can combine
together to form a very largenumber of compounds . Achemical

reaction involves a rearrangement of the atoms in the reacting
substances to form new substances, while the total amount of matter
remains the same. The propertiesf different materials can be explained
in terms ofthe behavior of the atoms and groups of atoms of which they
are made 2(p-20)

Crosscutting ConceptsPatterns; Cause and effect Scale, Proportion
and Quantity; Systems ad System ModelsEnergy and Matter;
Stability and change; Structure and function4

8.P4U1.3

Construct an explanation on how energy can be transferred from
one energy store to another.

8.P4U1k

Develop and use mathematical models to explain Evaluate-hew

energy-affectswave characteristics and interactionsusing
mathematical-models-.

Energy can be stored by lifting an object higher above the ground. Whel
it is released and falls, this energy is stored in it:otion . When an object
is heated it has more energy than when it is cold. An object at a higher
temperature heats the surroundings or ooler objects in contact with it
until they are all at the same temperature. How quickly this happens
depends on the kind of material which is heated and on the materials
between them (the extent to which they arehermal insulators or
conductors ). The chenicals in the cells of attery store energy which
is released when the battery is connected so that aectric current

flows, transferring energy to other components in thecircuit and on to
the environment. Energy can be transferred byadiation , as sand in air
or light in air or avacuum. Many processes and phenomena are
described in terms ofenergy exchanges, from the growth of plants to
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Commented [170]: 6/14 - Move to 7th grade
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standard where it is located as it is written.

As per publicbés comment s.
progression of this topic within grade levels.
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the weather. The transfer of energy in making things happen almost
always results in some energy being shared mongidely, heating more
atoms and molecules and spreading out by conduction or radiation. The

8.P4U2.5

process cannot be reversed and the energy of the random movement of
particles cannot as easily be used. Thus, some energylissipated .2(-

from one source to another.

Develop a solution to increase efficiency when transferring energy

23)

A simple wave has a repeating pattern with a specifivavelength,
frequency, and amplitude .4(-132)

Crosscutting ConceptsPatterns; Cause and effect Scale, Proportion
and Quantity; Systems and System Model&nergy and Matter;
Stability and change; Structure and function4

Earth and Space Sciences: Students explore natural and human -induced cause-and-effect changes in Earth systems over time.

Earth and Space Standards

Key concepts include but are not limited to:

8.E1U1.6

Analyze and interpret data -Bevelop-and-use-a-model-of
AAT OO0 OEA %A OOE Gdronimunicate relatikel |

ages of rock layers and fossils.

8.E1U3.7

Obtain, evaluate, and communicate information about

technelogies-thatusedata and historical patterns to predict

natural hazardsand other geological events

8.E1U3.8|

Plate tectonics is the unifying theory that explains the past and current

i 7T OAT A1 OO 1T &£ OEA OI AEO A0 %AOOESO ¢
understanding its geological history. Plate movements are responsible for mog
continental andocean floor features and for the distribution of most rocks
andminerals x EOE E1 crusA. Mé&pE &f ncient land and water patterns,
AAGAA 11T ET OAOOECAOQEITO 1T £ O1 AEO Al
moved great distances, collided, and spread apa#(p- 183)

Somenatural hazards are preceded by geological activities that allow for
reliable predictions ; others occur suddenly, with no notice, and are not yet
predictable. By tracking the upward movement of magma, for example,
volcanic eruptions can often be predicted with enough advance warning to
allow neighboring regions to be evacuated. Earthquakes, in contrast, occur
suddenly; the specific time, day, or year cannot be predicted. However, the
history of earthquakes in a region and thenapping of fault lines can help
forecast the likelihood of future events. Finally, satellite monitoring of weather
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Construct and support an argument about how human
consumption of limited resources impacts thegeabiosphere.

8 E1U29

Complimentary standard:

| soils andatmosphere, and affected the distribution of water in the

patterns, along with measurements from land, sea, and air, usually can identify
developing severe weather and lead to its reliable forecast(®- 193)

Evoluion EO OEAPAA AU %AOOESO OAOUET C ¢
in conditions (e.g.meteor impacts, major volcanic eruptions ) have caused
mass extinctions , but these changes, as well as more graalwnes, have
ultimately allowed other life forms to flourish. The evolution-and proliferation
of living things over geological time have in turn changed the rates of
weathering anderosion T £ | AT A OOOZAAAOh Al OAOA

hydrosphere . 4(p-190)

Human activities have significantly altered thebiosphere , sometimes
damaging or destroying naturalhabitats and causingextinction of many other
OPAAEAOC8 " 00 AEAT GAO O %wAOOESO AT ¢
(negative and positive) for different living things. Typically, as human
populations andper -capita consumption of natural resources increase, so
do the negative impactn Earth unless the activities and technologies involve(

are engineered otherwise.

Crosscutting Concepts: PatterngCause and effect Scale, Proportion and
Quantity; Systems and System Model&nergy and Matter; Stability and
change; Structure and funcion 2

—

ife Sciences: Students develop an understanding of patterns and how genetic information is passed from generation to
generation. They also develop the understanding of how traits within populations change over time.

Life Science Standards

Key conceptsnclude but are not limited to:

8.L3U1l9

Construct an explanation of how genetic variations occur in
offspring through the inheritance of traits or through
mutations.

Genesare located in thechromosomes of cells, with each chromosome pair
containing two variants of each of many distinct genes. Each distinct gene
chiefly controls the production of a specificprotein , which in turn affects the
traits of the individual (e.g., human skin color results from the actions of
proteins that control the production of the pigment melanin). Changes
(mutations ) to genes can resulin changes to proteins, which can affect the
structures and functions of the organism and thereby change traitSexual
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Commented [173]:
standard
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change as you edit the draft standards document and
compare it to the March 2018 DRAFT.
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Commented [175]: The movement of one standard
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8.L3U3.10

Communicate how advancements in technology have
furthered the field of genetic research and use evidence to
support an argument about the positive andhegative effects of
genetic research on human lives.

reproduction provides for transmission of genetic information to offspring
through eggand sperm cells. These cells, which contain onlpne chromosome
I £ AAARE PAOAT 680 AEOITTO1I 1T A PAEOR (
4EQ0O0 1T £EODOET C BT OOAOGO 1T A EI OOAT AA
(forming a new chromosome pair). Variations ofnherited traits between
parent and offspring aise from genetic differences that result from the subset
of chromosomes (and therefore genes) inherited or (more rarely) from
mutations. (Boundary: The stress here is on the impact of gene transmission i
reproduction, not the mechanism.):(pp- 158-159)

In sexually reproducing organisms, each parent contributes half of the genes
acquired (at random) by the offspring. Individuals have two of each
chromosome and hence twalleles of each gene, one acquired from each
parent. These versions may be identical or may differ from each other. In
addition to variations that arise from sexual reproduction, genetic information
can be altered because of mutations. Though rare, mutations may result in
changes to the structure and functiorof proteins. Some changes atgeneficial,
others harmful, and some neutral to the organism . 4(p-160)

Crosscutting Concepts: PatternsCause and effect Scale, Proportion and
Quantity; Systems and System Model&nergy and Matter; Stability and
change; Structure and function4

8.L4U1.11

Develop and use a model to explain how natural selection
may lead to increases and decreases of specific traits in
populations over time.

8.L4U1.12

[Obtain and communicate evidence on the processes by
which a species maghangeadaptover time in response to
environmental conditions.|

Genetic variations among individuals in a population give some individuals an
advantage in surviving and reproducing in their environment. This is known as
natural selection . It leads to the predominance of certain traits in a population|
and the suppressim of others. Inartificial selection , humans have the capacity
to influence certain characteristics of organisms by selective breeding. One ca
choose desired parental traits determined by genes, which are then passed or|
to offspring. 4(p- 164)

Adaptation by natural selection acting over generations is one important
process by which species change over time in response to changes in
environmental conditions. Traits that support successful survival and
reproduction in the new environment become more common; those that do nof
become less common. Thus, the distribution of traits in a population changes.
separated populations with different conditions, the changes can be large
enough that the populations, provided they remainaparated (a process called
reproductive isolation), evolve to become separate specie&p: 165
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Gather and communicate evidence on how the process of
natural selection provides an explanation dhovv new species
can evolve.

Biodiversity is the wide range of existing life forms that have adapted to the
variety of conditions on Earth, from terrestrialto marine ecosystems.
Biodiversity includes genetic variation within a species, in addition to species

variation in different habitats and ecosystem types (e.g., forests, grasslands,
xAOl AT A0Qqs #EAT GCAO ET AEI AEOAOOESU
food, energy, and medicines, as well as ecosystem services that humans rely
on? for example, water purification and recycling4(®- 167)

Crosscutting Concepts: PatternsCause and effect Scale, Proportion and
Quantity; Systems and System Model&€nergy and Matter; Stability and
change; Structure and function4
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Commented [178]: Per public comment and working
group discussion this information will become an
appendix in this document
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Distribution of the Grades 6 -8 Standards

u1:[Scientists explain phenomena using
evidence obtained from observations
and or scientific investigations.
Evidence may lead to developing
models and or theories to make sense 0|
phenomena As new evidence is
discovered, models andheories can be
revised. |

U2: The knowledge
produced by science is used|
in engineering and
technologies to create
products.

U3: Applications of science
often have both positive

and negative ethical, social,

economic, and political
implications.

Commented [SS179]: A group of multilevel science
experts struggled to reach consensus on U1 and U2 in
application to the standard, therefore the field would hav
similar struggles. By combininigetse, it helps to build deptl
to the standard instead of limiting the knowledge of a
particular standard to U1 or U2.

P1: All matter in the Universe is made of very small particles. 6.P1U1.1 6.P1U1.3
6.P1U1.2 8.P1U1.1
8.P1U1.2
P2: Objects can affect other objects at a distance. 7.P2U1.1 6.P2U1.4
7.P2U1.2
P3: Changing the movement of an object requires a net force to be acting 7.P3UL.3
it. 7.P3U1.4
P4: The total amount of energy in a closed system is always the same but| 8.P4U1.3 6.P4U2.5
can be transferred from one energy store to another during an event. 8.P4U1.4 8.P4U2.5
E1: The composition of the Earth and itetmosphere and the natural and 6.E1U1.6 7.E1U15 7.E1U2.7 8.E1U3.7
EOI AT DPOI AAOOAOG 1 AADOOET ¢ xEOEEIT |8E1UL6 7.E1U1.6 8E1U27 8.E1U3.8
climate. 8E1U29
E2: The Earth and our solar system are a very small paof one of many 6.E2U1.7 6.E2U1.8
galaxies within the Universe. 6.E2U1.10 6.E2U1.9
L1: Organisms are organized on a cellular basis and have a finite life span 7.L1U1.11 7.L1U1.8
7.L1U1.9
7.L1U1.10
L2: Organisms require a supply of energy anchaterials for which they 7.L2U1.12 6.L2U1.12 6.L.2U3.11
often depend on, or compete with, other organisms. 6.L.2U1.13 6.L.2U3.12
6.L.2U1.14
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L3: Genetic information is passed down from one generation of organisms| 8.L.3U19 8.L3U3.10

to another.

L4: [Fhe theory-of Evolution is an explanationfor seeks-to-make-cleathe unity and 8.L4U1.11

diversity of organismsliving and extinct. erganisms| 8.L4U1.12 [Commented [SS180]: Group revised wording for clarity.}

L4: The unity and diversity of organisms, living and extinct, is thbesult of
evolution Commented [SS181]: Core Idea revised to draft per
1{¢! Qa tSGGSNI RFGSR {SLIGS
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High School Science Standards

In Arizona, students are required to take 3 credits of high school science to meet graduation requirements, but there is rendatory
course sequence across the state. Because of this, the high school standards are writtéwaitevels: essential and plus.

All high school essential standards (HS) should be learned by every high school student regardless of tlvee8iit course sequence

they take. The full set of high school (HS) essential standards should be taught over Bwgear period. Essential High School

Science Standards are designed to provide opportunities for students to develop understanding of all 14 core ideas (see gage

across three credits of high school science.

The High School Plus (HS+) standards adesigned to enhance the rigor of

general science courses by extending the essential standards within chemistry

(HS+C), physics (HS+Phy), earth and space sciences (HS+E), or biology (HS+B)

to prepare students for entry level college courses.
Throughout grades K through 8, students are engaged in multiple science and
engineering practicestformerly-known-as-the-scientific-method)as they gather Commented [CH182]: See revised introduction uter
information to answer their questions or solve design problems, reason about how science and engineering practices.
the data provide evidence to gpport their understanding, and then communicate
their understanding of phenomena in physical, earth and space, and life science
(knowing science). The High School standards continue this pattern, and educators
should seek ways to integrate the science arehgineering practices, as students apply
their knowledge of core ideas to understand how scientists continue to builan
understanding of phenomena and see how people are impacted by natural
phenomena or to construct solutions (using science). The crosdting concepts
support their understanding of patterns, cause and effect relationships, and systems
thinking as students make sense of phenomena in the natural and designed worlds. In
all disciplines, educators should incorporate scientific measurement sls
appropriate to that discipline such as the international system of units, scientific
notation, conversion factors, and significant figuresss well as the importance of
scientific research and peer reviewlt is suggested to use the metric systerfor
measurement,as most scientific tools utilize the metridsysteni.

Commented [SS183]: Revised for reasoning at grade
level band.

The organization of the standards within this document does not indicate instructional sequence or importance. Decisions abou
curriculum and instruction are made locally by individual £hool districts and classroom teachers; these standards can be sequenced,
combined, or integrated with other content areas to best meet the local curriculum or student needs (See Appendidesd 5).
Suggestions foflearning progressions key terms, crosscutting concepts and connections to other content area standards are included to ‘ Commented [SS184]: Moved to conclusion of prior ‘
assist teachers when implementing the SC|ence Standards and are not intended to be the minimum or maximum content liptiifs) paragraph

Commented [SS185]: Revised for reasoning at grade
level band.
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