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2. Have you had a chance to look at the new Arizona State |
| Science Standards? |
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Objectives:
Introduction to the 2018 Science Standards

Educators will be able to:

e explain the instructional shifts represented by Arizona’s 2018
Science Standards.

e discuss the implementation timeline.

e define 3-Dimensional science instruction.




Objectives:
Introduction to the 2018 Science Standards

Educators will be able to:

e explain the instructional shifts represented by Arizona’s 2018
Science Standards.

e discuss the implementation timeline.

e define 3-Dimensional science instruction.




A New Vision for Science Education

Implications of the Vision of the Framework for K-12

What instructional sh|_—=ormeees

SCIENCE EDUCATION WILL INVOLVE LESS: | SCIENCE EDUCATION WILL INVOLVE MORE:

u
C I e n C e Facts and terminology learned as needed
Rote memorization of facts and terminology while developing explanations and designing

solutions supported by evidence-based
arguments and reasoning.

Systems thinking and modeling to explain
phenomena and to give a context for the
ideas to be learned

Leamning of ideas disconnected from questions
about phenomena

What would you see less of?

Students conducting investigations, solving
Teachers providing information to the whole dass | problems, and engaging in discussions with
teachers’ guidance

Students discussing open-ended questions that

What would you see more of?
f one rnght answer generate claims

Students reading multiple sources, including
Students reading textbooks and answering science-related magazine and journal articles
questions at the end of the chapter and web-based resources; students developing
summaries of information.

Multiple investigations driven by students’

Pre-planned outcome for “cookbook” questions with a range of possible outcomes
laboratories or hands-on activities that collectively lead to a deep understanding
SIS IS IS I I SIS SIS B S S S E—— of established core scientific ideas
What are 3-5 items that resonate with you? I _—
Worksheets Student writing of journals, reports, posters,

and media presentations that explain and argue

Oversimplification of activities for students who Provision of supports so that all students
are perceived to be less able to do science and can engage in sophisticated science and
engineering engineering practices

Source: National Research Council. (2015). Guide to Implementing the Next Generation Science Standards (pp. 8-9). Washington, DC:
National Academies Press. http://www.nap.edu/catalog/18802/guide-to-implementing-the-next-generation-science-standards




Less of this..... More of this.....

In a science classroom you would see |€SS of..... In a science classroom you would see more of.....
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TEACh.




Objectives:
Introduction to the 2018 Science Standards

Educators will be able to:

e explain the instructional shifts represented by Arizona’s 2018
Science Standards.

e discuss the implementation timeline.

e define 3-Dimensional science instruction.




Science Standards Resources

NEW STANDARDS (2018) NEW STANDARDS SUPPORT

(Adopted October 2018) MATERIALS
Complete Standards document | PDF

» Administrator Tool Kit "“NEW

» Grades 6-8 » Vertical Progressions

» Distribution of Core Ideas

PROFESSIONAL DEVELOPMENT VIDEOS

» Recorded Webinars

» Science Standards Videos

» Timeline and Resources

Science Resources i SCI Revision Info % SCI Prof. Dev. Opportunities

https://www.azed.gov/standards-practices/k-12standards/standards-science/



https://www.azed.gov/standards-practices/k-12standards/standards-science/

Arizona Science Standards and Assessment
Transition and Implementation

Year 1: Year 2:

2019-2020 AIMS 2020-2021.
Science Implementation
Assessment and year for standards Implementation year
begin and transition year for standards and
implementation of LR assessment
new standards | J
Implementation "« Continue
2018-19: of new 2018 implementing New Science
. 2004 Standards 2018 Sta.ndards Assessment:
AIMS Science * AIMS Science
spring 2020 spring 2021 .
Field Test for * Forms Field 5" grade: 3/4/5
item types Testing .
Request waiver 8" grade: 6/7/8
from USDOE for
forms field test 1% Gr?de 9/10/11
for 2021 Essential Standards

ADE: Provides Phase 1 of guidance implementation
with documents and introductory webinars as professional development
(January- April, 2019)

Updated: 11/1/18

»  Please note the timeline for implementation of the new science standards and science assessment is tentative. As the
implementation process evolves, ADE will solicit input from various stakeholders and share information regarding

updates as necessary.




(» SCIENCE STANDARDS

Transitional Implementation Plan

Implement Continue to implement Full implementation

2019-2020 2020-2021 2021-2022

E—— 2018 Science 2018 Science 2018 Science —
Standards Standards Standards

*Third, *Sixth *Fourth,*Seventh
*Ninth *Tenth

. Itis suggested that all grades should be at full implementation in the 2019-2020 school year. If a
transitional implementation plan is necessary, a suggested plan is listed above.

K-12 Academic Standards 12-11-2018




How Does It All Work??

Standards Curriculum Instruction

The methods used by teacher

What a student needs to
know, understand, and be
able to do by the end of
each grade. Standards build
across grade levels in a

The resources used for

teaching and learning th to teach their students.

employed by individual
teachers in response to the

adopted at a local level by
districts and schools.

progression of increasing needs of the students in their
understanding and through classes to help them progress
a range of cognitive through the curriculum in order
demand levels. Standards to master the standards.

are adopted at the state
level by the State Board of
Ty Education.

Try to explain the difference in 9 words or less.



The New Arizona Science Standards

Standards versus Performance Objectives

Content Standards

Standards are what
students need to know,
understand, and be able to
do by the end of each grade
level. Standards build
across grade levels in a
progression of increasing
understanding and through
a range of cognitive demand
levels.

Performance Objectives

Performance Objectives are
incremental steps toward mastery
of individual content standards.
Performance Objectives are
knowledge and skills that a student
must demonstrate at each grade
level. Performance objectives do
not imply a progression of learning
and, because they are discrete
skills, reach a limited level of
cognitive demand.



Standards Performance Objectives

e Broad and overarching e Small scope

e Higher depth of knowledge e Lower depth of knowledge

e Open-ended questions e Teacher-generated questions

e Evidence-based, connected answers e Limited Answers

e Deep and connected learning e Shallow knowledge

e Reoccurring e One-and-done

e Spiral e Linear

e Multiple opportunities for assessment e Single opportunity for assessment

What stands out to you as a big difference between a standard and a performance objective?
What are the implications?




Compal’e the 2004 Science e e
Standards to the 2018 Standards S

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

Concept 3: Energy and Magnetism 4.P4UL2
Investigate different forms of energy.

— —_— Develop and use a model that explains how energy is
PO 1. Demonstrate that electricity flowing in circuits can moved from place to place through electric currents.

produce light, heat, sound, and magnetic effects.

. T 4.P2U13
PO 2. Construct series and parallel electric circuits.

Develop and use a model to demonstrate magnetic

PO 3. Explain the purpose of conductors and insulators in forces.
various practical applications.

4.P4U3.4
PO 4. Investigate thg characteristics of magnets (e.g., opposite Engage in argument from evidence on the use and
poles attract, like poles repel, th.e force between two impact of renewable and nonrenewable resources to
magnet poles depends on the distance between them). generate electricity.

PO 5. State cause and effect relationships between magnets
and circuitry.

16




Objectives:
Introduction to the 2018 Science Standards

Educators will be able to:

e explain the instructional shifts represented by Arizona’s 2018
Science Standards.

e discuss the implementation timeline.

e define 3-Dimensional science instruction.
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What Is 3-Dimensional Science Instruction?

1 Working with
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What Is 3- Dimensional Science Instruction?

Dimension 1
SCIENTIFIC AND ENGINEERING PRA

to cultivate students scientfic habits of mind, develop the

cagage = scientific inquiry, aad teach them how to reason
comtext |1, 2). There has always been a tensiom, however, betwi
that should be placed cm devlopeg knowladge of the atent (
the emphasts placed on scientific peactioes. A narrow foces oa «
the smfortunate comsequesce of leaving sudents with satve con
nature of scestific inquiry [3] and the impeession that sclence ©
of solated facts [4).

‘I'its chapter stresses the mmpotance of developing students
how science and engneestng achieve their ends while also steeng
ptency with related peactices. As previowsly noted, we use the to
trstead of a term such as “skills,” to stress that crgaging = soes.
rogutres coordsmation bath of ksowladpe and skl stmukascosst

In the chaptess thee major soctions, we fust articulate wis
science nd eagincering practices & smportast for K-12 students
practices should reflect those of profesdonal socatees and engm
describe m detail epht practices we comsider esweatual for learns
engineesing i grades K-12 fee Box 3-1). Fmally, we condude th
in these practices supports 2 better understanding of how scientil
produced and bow engmeering obstioes are devdoped. Such i
help students become meose critical consumers of socstific infoen

me its mception, cae of the principal goaks of sciemce edy

TGk © Hemaw Acwdare s of Ssiances. Al rghis renerverd

Dimension 2
CROSSCUTTING CONCEPTS

Sower iprartere themn perade xaence, matbevsatis, aed trckmabogy avd appas o
and cver g, soberier moe are hvokimyg of am amcaent cushstion, the huvmem Body. o
s, They aee i st irawscend doscipinary Dowmbenes and prove el in ex)
matioe, i sheary, ie cdnention, aed in desgn.

—Amenim Associavon for the Adncerment of Sciem

explanatory value theoughout much of soesce and engmoerng, Thee
ting comopts were selectid for thetr value across the sciences and = o
i Thes conceptts help provide students with an oegantzationl (ramew
comnocting ksowledge from the vanous disciphses into a oberent and s
cally based vaew of the world.
Akthough 1, COMOLPLs are tom
ence amd engineering, students have often been expected 1o build such ks
without any exphot tndrectional support. Hesoe the purpose of highligh
as Damession 2 of the framewaork & 1o ehevae their role in the devedopy
standands, curnosks, intraction, and ssessments. These concepts shoukd
common and famdiar touchstones across the disoplines and grade levels.
teference o the concepts, as well 3 their emergence in multiple disciphe:
texty, Gan help studenns develop a cumulatrve, cobesert, and wable under
of science and engineering.
Although we do not spacily geade band endpotnts for the crosscu
comcepts, we do kry ost 2 bypothetical progresion foe eaxch. Like all lean

I- this chaptes, we describe concepts that beidge disciplinary bosndarie

P Tght © Matmawt Acadarey of &

83

vocices, Creasasing Gasaepes, and Core kiess
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Dimension 3
DISCIPLINARY CORE IDEAS—
PHYSICAL SCIENCES

subprocesses that ocour withis £, whether the system = question s 2

star, Earth stmosphere, 2 river, 2 bacycle, the human brain, or 2 living
cell. Largescale systems often have emerpent properties that cannce be explasmed
on the hasts of momic-scale processes; nevestholess, to snderstand the physical and
chemical bass of a system, ose mest witimately consdes the structure of mattes at
the momic and subatomsc scales to discoves how & influences the sysem's lasger
scale structures, propesties, and functions. Similaly, undertanding a process at
any scale requires awareness of the intesactions occurring—m terms of the fosas
between obgects, the related energy tramsfors, and their consoguesces. in this way,
the physical sciences—physics and chemistry—undere all natural and hnssan.
created phesomena, although other kinds of méormation transfers, such as those
facibtated by the pesetic code or commemtcated between ocgantms, may abo be
crtical to understanding thesr behavion. An overarchisg goal foe learning in the
physical sciences, thesefore, i to help studeats soe that these are mechantsms of
cause and effect in 2l systems and proceses that can be underngood throsgh 2
common set of physical and chemical principles.

“I'he committee developed four core ideas in the physical sciences—three

of whach parallel those identsfied in previous docemests, mcuding the Natsomal
Sctemce Fdweaton Sandsrds and Renchmarbs for Sctence Ltleracy |1, 2). The
three core ideas arc PS1: Matter and Its iateractions, PS2: Motiom and Stability:
Fosces and Intesactions, and PS3: Encrgy.

Mmmmamwummmmmmmmm

103

\ 3
A FRAMEWORK FOR

K-12 SCIENCE

EDUCATION

Pracices, Crosscuting Concepes, nd Core ldess




What is 3-Dimensional Science Instruction?
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What Is 3-Dimensional Science

Instruction

How do the Arizona Science
Standards represent a shift in science

education?

What do the teachers in this video
learn from engaging with 3-
dimensional science instruction?

@:

How do the three dimensions work
together?

&bss: A Vision for K-12
Science Education

Lesson Objective: Learn about the three dimensions of the

Next Generation Science Standards

All Grades / Science / 3 Dimensions




What Is 3-Dimensional Science Instruction?

1. How do the Arizona Science Standards represent a shift in science

education?
2. What do the teachers in this video learn from engaging with 3-

dimensional science instruction?
3. How do the three dimensions work together?




Science and Engineering Practices

Dimension 1

What we do

1. Asking Questions and

2. Developing and Using Models

3. Planning and Carrying Out Investigations

4. Analyzing and Interpreting Data

5. Using Mathematics and Computational Thinking
6. Constructing Explanations and

7. Engaging in Argument from Evidence

8. Obtaining, Evaluating, and Communicating
Information
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How will we figure this out?

How can we keep track of Ideas?
How does it all fit together?

)\.}?{/.l:
What are we trying to figure out?
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Dimension 2

Crosscutting Concepts

. Patterns

. Cause and effect

. Structure and Function

. Energy and Matter

. Systems and System Models

. Scale, Proportion and Quantity
. Stability and Change

NO AR, WN -



Patterns?

Energy &
Matter?

Scale,
Proportion,
Quantity?

Stability &
Change?

Systems &
System
Models?

Structure &
Function?




Dimension 3: Core Ideas for Knowing Science
What We Learn

P1: All matter in the Universe is made of very 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 always the same but can be transferred from
one energy store to another during an event.

Earth and Space
e E1: The composition of the Earth and its atmosphere and the natural and human processes occurring
within them shape the Earth’s surface and its climate.
e EZ2: The Earth and our solar system are a very small part of one of many galaxies within the Universe.
Life Science
e L1: Organisms are organized on a cellular basis and have a finite life span.

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

e L3: Genetic information is passed down from one generation of organisms to another.
e L4: The unity and diversity of organisms, living and extinct, is the result of evolution.

*Adapted from Working with Big Ideas in Science Education



Dimension 3: Core Ideas for Using Science

eU1: Scientists explain phenomena using evidence obtained from
observations and or scientific investigations. Evidence may lead to developing

models and or theories [Olfiakesenselof phenomena. As new evidence is
discovered, models and theories can be revised.

eU2: The knowledge produced by science is used in gngineering and|

technologies to solve problems and/or create products.

eU3: Applications of science often have both positive and negative ethical,
social, economic, and/or political implications.

*Adapted from Working with Big Ideas in Science Education



AzSS Snapshot: What You Should See Students “Doing,” “Thinking,” “Knowing,” and “Using” in Science

A Framework/Big Ideas for K-12 Science Instruction’s 3-Dimensions and AzSS Using Science

Dimension 1: The Science and Engineering Practices
Asking questions and defining pr s (p.54)*
Developing and using mode 4
Planning and carrying out investig s (p. 59)*
Analyzing and interpreting data (p B
Using mathematics and computat thinking (p. 64)*
Constructing explanations and dev.,...\g solutions (p.67)*
Engaging in argument from evidence (p.71)*

Obtaining, evaluating, and communicating information

Dimension 3: The Core Ideas of Knowing $

Dimension 2: The Crosscutting Concepts

1. Patterns (p. 85)*

2. Cause and effect (p. 87)*

3. Scale, proportion, and quantity /

4. Systems and system model- 15
5. Energy and matter (p. 9/

6. Structure and function (p.9e6)~

7. Stability and change (p. 98)*

ence and The Core Ideas of Using Science

he Core Ideas of Knowing Science
P: Physical Science (p. 105)*

Th P1: All matter in the Universe is made of very small particles. (p. 20)**
e CO re P2: Objects can affect other objects at a distance. (p. 21)**
- d f P3: Changing the movement of an object requires a net force to be ac il
it. (p. 22)**
I eas o P4: The total amount of energy in a closed system is always the same but can
Kn owi n g be transferred from one energy store to another during an event. (p. 23)**
. E: Earth and Space Science (p. 171)*
sc I e n ce E1: The composition of the Earth and its atmosphere and the natural =~

human processes occurring within them shape the Earth's surface an
climate. (p. 24)**

E2: The Earth and our solar system are a very small part of one of many
galaxies within the Universe. (p. 25)*

(Cls)

KNOW

L: Life Science (p. 142)*

L1: Organisms are organized on a cellular basis and have a finite life span.
(p- 26)™

L2: Organisms require a supply of energy and materials for which they often
depend on, or compete with, other organisms. (p. 27)**

L3: Genetic information is passed down from one generation of organisms to
another. (p. 28)**

L4: The unity and diversity of organisms, living and extinct, is the result of

e Core Ideas of Using Science

U1: Scientists explai.~ bhenomena "ssing evidence obtained fro
observations and or scientmc investigations. Evidence may lead
' to developing models and or theories to make sense of
phenomena. As new evidence is discovered, models and
- theories can be revised. (p. 30 & 31)**
' U2: The knowledge produced by science is used n engineering

and technologies to solve problems and/or create p.~>ducts /~.
32)*

L.

U3: Applications o" science often have ethical, social, economic
and/or political imr lications. (p. 23)**

*A Framework for K-12 Science Education

**Working with Big Ideas of Science Education

Updated: 3/4/20

CCCs

Arizona
Science
Standards
unique
Using
Science
(Cls)



The Coding — How To Read It And How It's Useful

arth and Space Standards

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

Earth and Space Standards

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

Grade 2 Standard
number 4

2.E1U1.4

Standard
addresses core
ideas E1 and U1

2.E1U1.4. Observe, describe, and
predict how wind and water
change the shape of the land
resulting in a variety of
landforms.



AzSS Snapshot: What You Should See Students “Doing,” “Thinking,” “Knowing,” and “Using” in Science

A Framework/Big Ideas for K-12 Science Instruction’s 3-Dimensions and AzSS Using Science

Dimension 1: The Science and Engineering Practices
Asking questions and defining problems (p. 54)*
Developing and using models (p. 56)*

Planning and carrying out investigations (p. 59)*
g Analyzing and interpreting data (p. 61)*
Using mathematics and computational thinking (p. 64)*
Constructing explanations and designing solutions (p.67)*

Engaging in argument from evidence (p.71)*

© N O 0 A W N R

Obtaining, evaluating, and communicating information (p.74)*

Dimension 2: The Crosscutting Concepts

. Patterns (p. 85)*
. Cause and effect (p. 87)*
. Scale, proportion, and quantity (p. 89)*

. Energy and matter (p. 94)*
. Structure and function (p.96)*

THINK

1l
2
3
4. Systems and system models (p. 91)*
5
6
7

. Stability and change (p. 98)*

Dimension 3: The Core Ideas of Knowing Science and The Core Ideas,

The Core Ideas of Knowing Science

P: Physical Science (p. 105)*
P1: All matter in the Universe is made of very small particles. (p. 20)**

P2: Objects can affect other objects at a distance. (p. 21)**

P3: Changing the movement of an object requires a net force to be acting on
it. (p. 22)**

P4: The total amount of energy in a closed system is always the same b
be transferred from one energy store to another during an event. (p

E: Earth and Space Science (p. 171)*

E1: The composition of the Earth and its atmosph
human processes occurring within them shape
climate. (p. 24)**

E2: The Earth and our solar system are a very small part of one of many
galaxies within the Universe. (p. 25)**

rth's surface and its

KNOW

L: Life Science (p. 142)*

L1: Organisms are organized on a cellular basis and have a finite life span.
(p- 26)*

L2: Organisms require a supply of energy and materials for which they often
depend on, or compete with, other organisms. (p. 27)**

L3: Genetic information is passed down from one generation of organisms to
another. (p. 28)*

L4: The unity and diversity of organisms, living and extinct, is the result of
evolution. (p. 29)*

The Core Ideas of Usi

servations and or scientifj stigations. Evidence may lead
to developing models and eories to make sense of
phenomena. As new evidence is discovered, models and
theories can be revised. (p. 30 & 31)**

U2: The knowledge produced by science is used in engineering
and technologies to solve problems and/or create products. (p.
32).&

USE

U3: Applications of science often have ethical, social, economic,
and/or political implications. (p. 23)**

*A Framework for K-12 Science Education

**Working with Big Ideas of Science Education

Updated: 3/4/20

Standard
number 4

Grade 2

.E1U1.4

Standard
addresses core
ideas E1 and U1

2.E1U1.4. Observe, describe, and
predict how wind and water
change the shape of the land
resulting in a variety of
landforms.

Reading
a Standard



Knowing Science Using Science

Breaking the Standard Apart

Physical Sciences: Students develcp an understanding of how Earth’s resources can be transformed into different forms of
+ energy. Students develop a better understanding of electricity and magnetism.

SEP

T~

4P4U1.2 l
is
S,

Develop and use a model that explains how ene
moved from place to place through elégtric currejit
ts

Crosscutting Concep

4P2U13

Develop and use a model to demonstrate magnetic

forces.

objects collide, energy can be transfer Big iIdeas
changing their motion. In such collisions, T T T

Physical Science Siandards Learning Progressions, Key Terms, an

4.P4U1.1

Dev @o demonstrate hovf a system | Energy is présent whenever there are il o king with
transfers energy [rom one object to another even wien t

objects a uchin I

If a substance could be divided into sn e

to be made of very, very small partic L e
microscope. These particles are not in e
particles of a particular substance are

substances. The particles are not static

at which they move is experienced

differences between substances in the

terms of the speed and range of the m - r

strength of the attraction between neighboring particles. All materials, anywhere
in the universe, living and non-living, are made of a very large number of basic
‘building blocks’ called atoms, of which there are about 100 different kinds. The

properties of different materials can be explaineg@in terms \f the behavior of the
atoms and groups of atoms of which they are made. 2(»20)




mmmmm Physical Sciences: Students develop an understanding of how Earth’s resources can be transformed into different forms of

*NEW*

energy. Students develop a better understanding of elect)

ricity and magnetism .

Physical Science Standards

Crosscutting Concepts & Background Information for Educators

4.P4U1.1

Crosscutting Concepts:

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

4.P4U1.2

Develop and use a model that explains how energy is
moved from place to place through electric currents.

4.P2U1.3

Develop and use a model to demonstrate magnetic
forces.

4.P4U34

Engage in argument from evidence on the use and
impact of renewable and nonrenewable resources to
generate electricity.

Patterns, Cause and Effect, Scale, Proportion and Quantity; Systems and System
Models; Energy and Matter; Structure and Function; Stability and Change*

Background Information:

there are moving objects, sound, light, or heat. When objects
collide, energy can be transferred from one object to another, thereby changing their motion.
In such collisions, some energy is typically also transferred to the surrounding air; as a result,
the 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. When this light is
absorbed, it warms Earth’s land, air, and water and 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 electrical energy (e.g., moving water driving a spinning
turbine which generates electric currents). 4(»-125) The faster a given object is moving, the more
energy 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 is made to give a precise or complete
definition of energy.)4r122) For example, energy radiated from the sun is transferred to Earth
by light. When this light is absorbed, it warms Earth’s land, air, and water and facilitates plant
growth.4(r125) The expression “produce energy” typically refers to the conversion of stored
energy into a desired form for practical use—for example, the stored energy of water behind a
dam is released so that it flows downhill and drives a turbine generator to produce electricity.
Food and fuel also release energy when they are digested or burned. When machines or
animals “use” energy (e.g, to move around), most often the energy is 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 the chemical process that forms plant
matter (from air and water). (Boundary: The fact that plants capture energy from sunlight is
introduced at this grade level, but details of photosynthesis are not.) It is important to be able
to concentrate energy so that it is available for use where and when it is needed. For example,
batteries are physically transportable energy storage devices, whereas electricity generated

by power plants is transferred from place to place through distribution systems. £ (».12%)




How does it work?

Essential and Plus Standards for High School

Essential HS.E2U1.16

Construct an explanation of how gravitational forces impact
the evolution of planetary motion, structure, surfaces,
atmospheres, moons, and rings.

Plus HS+E.E2U1.9

Analyze and interpret data showing how
gravitational forces are influenced by mass, and
the distance between objects.

Plus HS+E.E2U1.10

Use mathematics and computational thinking
to explain the movement of planets and objects in
the solar system.

Earth and Space Science Plus (+)
Standards HS+ Standards are designed
for students taking a high school earth
and space (E) or honors earth and space.

Planetary motions around the sun can be predicted using Kepler’s three
empirical laws, which can be explained based on Newton’s theory of
gravity. These orbits may also change somewhat due to the gravitational
effects from, or collisions with, other bodies. 2(p175)

Crosscutting Concepts: Patterns; Cause and effect; Scale, Proportion and
Quantity; Systems and System Models; Energy and Matter; Stability and
change; Structure and function 2




Essential vs. Plus Standards for High School
High School Essential Standards

> Intended for all student to have learned by the end of three credits of high
school science courses

> May be assessed on the state science assessment
> Goal to prepare students for adult science literacy

High School Plus Standards

> Supporting standards designed to be used with the essential standards

For students taking a specific course in physics, chemistry, earth/space,
and/or biology to prepare students for college-level courses

May be assessed by districts but not by state




K-2 Band: 2.P1U1.2 Plan and carry out
investigations to gather evidence to support an
explanation on how heating or cooling can cause a
phase change in matter.

6-8 Band: 6.P1U1.1 Analyze and interpret data to
show that changes in states of matter are caused by
different rates of movement of atoms in solids, liquids,
and gases (Kinetic Theory).

Plus HS+C.P1U1.3 Analyze and interpret data to
develop and support an explanation for the
relationships between kinetic molecular theory and gas
laws. (Note: The plus standards are used to create a
high school chemistry class, they are not honors only)

. Patterns

. Cause and effect

. Structure and Function

. Energy and Matter

. Systems and System Models

. Scale, Proportion and Quantity
. Stability and Change

| LiveChat

Pick one grade band and see
if you can identify:

NOoO O~ WON -

1. Science & Engineering
Practice (SEP)

2. Core ldea for Knowing
(Life, Physical, Earth)

3. Core Idea for Using
(U1, U2, U3)

4. Crosscutting Concept
(Ccc)



Cause & Effect

Cause & Effect
Stability & Change

Systems & System
Models

K-2 Band: 2.P1U1.2 Plan and carry out investigations to
gather evidence to support an explanation on how heating
or cooling can cause a phase change in matter.

6-8 Band: 6.P1U1.1 Analyze and interpret data to show
that changes in states of matter are caused by different
rates of movement of atoms in solids, liquids, and gases Energy & Matter
(Kinetic Theory). Patterns

Cause & Effect

Plus HS+C.P1U1.3 Analyze and interpret data to develop and
support an explanation for the relationships between kinetic
molecular theory and gas laws.

(Note: The plus standards are used to create a high school
chemistry class, they are not honors only)



Knowing Science

Knowing Science

Pl

Physical Science All matter in the Universe is made of very small particles.
P2:

Physical Science Objects can affect other objects at a distance.
P3: Changing the movement of an object requires a net force to

Physical Science

be acting on it.

P4:
Physical Science

The total amount of energy in a closed system is always the
same but can be transferred from one energy store to
another during an event.

Knowing Science | Knowing Science
El E1l: The composition of the Earth and its atmosphere and
Earth & Space the natural and human processes occurring within them
Science shape the Earth’s surface and its climate.
E2:
Earth & Space E2: The Earth and our solar system are a very small part of
Science one of many galaxies within the Universe.
Knowing Science | Knowing Science
L1 Organisms are organized on a cellular basis and have a finite
Life Science life span.
Organisms require a supply of energy and materials for
L2: which they often depend on, or compete with, other
Life Science organisms.
L3: Genetic information is passed down from one generation of
Life Science organisms to another.
L4: The unity and diversity of organisms, living and extinct, is

Life Science

the result of evolution.




Almost done!

Two Emails

1. From EMS with a survey-
MUST be filled out to
receive PD Clock hours

2. From ME® with
resources and this
presentation & upcoming
PD opportunities

Title

Crosscutting Concepts: 1 of the 3 Dimensions of the AZ Science

Standards

STEM Series: Meet Computer Science Standards with Code.org

Science & Engineering Practices: 1 of the 3 Dimensions of the AZ

Science Standards

5-E Instructional Model & Science Notebooks

#SciencingAndEngineering with @ TheSTEMAZingPro and

@RobotGeneral5- Session 2

STEM Series: Meet Computer Science Standards with Code.org

Phenomena-Based 3-D Instruction

#SciencingAndEngineering with @ TheSTEMAZingPro and

@RobotGeneral5- Session 3

#SciencingAndEngineering with @ TheSTEMAZingPro and

@RobotGeneral5- Session 4

#SciencingAndEngineering with @ TheSTEMAZingPro and

@RobotGeneral5- Session 5- Early Childhood

Date

6/4/2020

6/4/2020

6/5/2020

6/9/2020

6/10/2020

6/11/2020

6/16/2020

7/1/2020

7/22/2020

8/12/2020

Time

9:00am —

10:00am

4:00pm — 5:00pm

9:00am —

10:00am

4:00pm — 5:00pm

4:00pm — 5:00pm

4:00pm — 5:00pm

4:00pm — 5:00pm

4:00pm — 5:00pm

4:00pm — 5:00pm

4:00pm — 5:00pm

Cost

FREE

FREE

FREE

FREE

FREE

FREE

FREE

FREE

FREE

FREE

Type
w



https://ems.azed.gov/home/calendar%3Fsd=7604
https://ems.azed.gov/home/calendar%3Fsd=7601
https://ems.azed.gov/home/calendar%3Fsd=7606
https://ems.azed.gov/home/calendar%3Fsd=7544
https://ems.azed.gov/home/calendar%3Fsd=7611
https://ems.azed.gov/home/calendar%3Fsd=7602
https://ems.azed.gov/home/calendar%3Fsd=7545
https://ems.azed.gov/home/calendar%3Fsd=7612
https://ems.azed.gov/home/calendar%3Fsd=7613
https://ems.azed.gov/home/calendar%3Fsd=7614

Any questions?
Please contact:
Rebecca Garelli
Rebecca.Garelli@azed.gov



http://azed.gov

