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Webinar Dashboard for 2.18.21
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Webinar Pathways

#1 in
Dashboard

ADE WEBINAR PATHWAYS FOR 3-DIMENSIONAL SCIENCE INSTRUCTION

Use this guide to determine which professional learning experiences will support your needs!

New to 3-Dimensional Instruction? Confident in your understanding of Confident in your understanding of
START HERE Webinar content in Box 1? Webinar content in Box 1 & 2?

]

¥ < A 4

2 Instructional Practices

Summative & Formative
Assessment & Performance
Tasks

Introduction to the AzSS &

3-Dimensional Instruction to Support 3-Dimensional

Teaching & Learning

* What Elementary Educators Need
to Know About Performance
Tasks

* Transforming Science Learning:
Engaging Students in the Science
& Engineering Practices Using
Digital Tools

* A Look at Arizona's New Science
Standards

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

Practices: 1 of 3 Dimensions of I

the AZ Science Standards

* What Secondary Educators Need
to Know About Performance
Tasks

® 5-E Instructional Model & Science

Notebooks l

* Science and Engineering

* Constructing Explnations &
Arguing from Evidence using
Claims, Evidence, & Reasoning

* Core Ideas: 1 of 3 Dimensions of (CER)

the AZ Science Standards

* SEP: Asking Questions: Students
Drive Instruction with Driving
Question Boards!

* Phenomena-Based 3-Dimensional
Instruction

Link to Register for Live Science & STEM Webinars | Link to All Recorded Webinars




ADE Announcements

PAEMST 7-12 Awards

The Presidential Awards for Excellence in Mathematics and Science Teaching (PAEMST) are
the nation's highest honors for teachers of mathematics and science (including computer
science). Nominations and applications open for mathematics and science teacher grades
7-12 opened in the Fall. To submit a nomination, you only need the teacher’s contact
information. If you know more than one teacher deserving this award, you may submit
more than one nomination. Teachers may also initiate the application process themselves at
www.paemst.org.

Nominations close on March 1, 2021.

YEAR IN REVIEW

Science & STEM

ADE delivered
WEBINARS o7 .
Focused on 3-dimensional learning 1 I 0 87 @ pa‘t‘teiic’ii;:r:ts

= TOTAL Webinars delivered
2,126 @ participants with our local partners
MOST POPULAR WEBINAR webinar % 1
rticipants
Phenomena-Based Instruction @ 247 e i '039

MOST POPULAR SUMMER SERIES, 1 0 1
311 % #SciencingAndEngineering w,

TheSTEMAZingPro & @Robot! 15 0
Sl S Recorded Webinar [P HRsgs

MOST OFFERED WEBINAR Experiences STEM Resource
A Look at Arizona's New @ 2 9 5 En wcbpage

Science Standards
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Brand *NEW* Resources Created receiving Monthly Newsletters
National Presentations 361 &5
@ Code.org Participants at

@ National Science Teaching Face to Face PD

Association (NSTA) Experiences

4 National Partners

Local Partners
CSTA-AZ  AZ Science Center Bloomboard (CSSS

STEMAZing Project SRP  ASTA ACESSE Project PAEMST
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https://www.paemst.org/home/view
http://www.paemst.org

WHAT, HOW, WHY

GOALS:

Discuss the implementation timeline of the 2018 Standards.

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

Define and deepen understanding of 3-Dimensional science
instruction, phenomena, and sensemaking.




Community Norms/Shared Agreements

* We honor each other and all our voices

* We actively and respectfully listen and speak to one
another

* We commit to the group by contributing
to the learning of others through active
participation in this web seminar.

Adapted from NSTA’s Webinar- Transforming Science Learning: Acting, Thinking and Talking as Scientists. Engaging Students in Science and Engineering Practices on 8/12/20




Access to Science Literacy for ALL Students

economically disadvantaged

English learners
race and ethnicity J

gifted and talented

students with disabilities

A FRAMEWORK FOR |
K-12 SCIENCE

students with different cultures Mﬁ ﬁ
I

Adapted from NSTA’s Webinar- Transforming Science Learning: Acting, Thinking and Talking as Scientists. Engaging Students in Science and Engineering Practices on 8/12/20




2018 AZ Science Standards (AzSS) Comfort Level

Where do you fall on this spectrum?

A B C D E
i e——————
| know the 2018 |l am | can confidently
AzSS exist, but transitioning to engage my students
just getting the 2018 AzSS in 3-D

started instruction/AzSS




Standards Implementation Timeline

Year 1:

2019-2020 AIMS
Science
Assessment and
begin
implementation of
new standards

* Implementation

of new 2018 New Science ARIZONA SCIENCE TEST
Standards Assessment:

*+ AIMS Science
spring 2020 grade:

. Flol:!l'uﬂof - 3/4/5 .

) ::::y‘::.w 8% grade: 6/7/8 #2 and #3 in Dashboard
from USDOE for
forms field test 11" Grade 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)

* Please note the timeline for implementation of the new science standardsand science assessment is tentative. As the
implementation process evolves, ADE will solicit input from various stakeholders and shareinformation regarding
updates as necessary.




Instructional Shifts

What would you see less of?

What would you see more of?

Alone Zone

Read & Think: What are 3-5 items that

resonate with you?

Sou

A New Vision for Science Education

Implications of the Vision of the Framework for K-12
Science Education and the Arizona Science Standards

Rote memorization of facts and terminology

Learning of ideas disconnected from questions
about phenomena

Teachers providing information to the whole class

Teachers posing questions with only
one right answer

Students reading textbooks and answering
questions at the end of the chapter

Pre-planned outcome for “cookbook”
laboratories or hands-on activities

Worksheets

Oversimplification of activities for students who
are perceived to be less able to do science and
engineering

ational Research Cou

Facts and terminology learned as needed
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

Students conducting investigations, sol
problems, and engaging in discussions
teachers’ guidance

5@

Students discussing open-ended questions that
focus on the strength of the evidence used to
generate claims

Students reading multiple sources, including

science-related magazine and journal articles

and web-based resources; students developing
summaries of information.

Multiple investigations driven by students’
questions with a range of possible outcomes
that collectively lead to a deep understanding
of established core scientific ideas

Student writing of journals, reports, posters,
and media presentations that explain and argue

Provision of supports so that all students
can engage in sophisticated science and
engineering practices

ndards (pp

generatior

#4 in Dashboard




Using Jamboard

, —— move from frame
S > Q- Set background Clear frame ' tO frame

Copy of Instructional ¢

Small Group
MOVE 1: Share thoughts with your group:
* Think about 3-5 things that resonate with you about the shifts

« Choose three thoughts to post Read & Think: What are 3-5 items that
+ Post your thoughts on Jamboard (one thought per sticky note) resonate with you?
Please post on BLUE

Alone Zone

Move 2: When posting slows:

« Circle at least one post-it someone in your group said that you
did not (multiple people can circle the same post-it)

* Put a check mark next to at least one post-it someone noticed
that you also noticed

Sticky note

2

pen

sticky note

Cancel

Adapted from NSTA’s Webinar- Transforming Science Learning: Acting, Thinking and Talking as Scientists. Engaging Students in Science and Engineering Practices on 8/12/20




Jamboard Moves

Small Group
MOVE 1: Share thoughts with your group:

« Think about 3-5 things that resonate with you about the shifts
* Choose three thoughts to post

» Post your thoughts on Jamboard (one thought per sticky note)
Please post on BLUE

Move 2: When posting slows:

e Circle at least one post-it someone in your group said that you
did not (multiple people can circle the same post-it)

Put a check mark next to at least one post-it someone noticed
that you also noticed.

Adapted from NSTA’s Webinar- Transforming Science Learning: Acting, Thinking and Talking as Scientists. Engaging Students in Science and Engineering Practices on 8/12/20




Jamboard (use your birthday month)

#5 in Dashboard

e e e e e e

Jamboards by Birthday Monday @ Jan_Feb_Mar_AprJam

5 @ May June July Auglam

@ Sept Oct Nov_DecJam

Adapted from NSTA’s Webinar- Transforming Science Learning: Acting, Thinking and Talking as Scientists. Engaging Students in Science and Engineering Practices on 8/12/20




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

In a science classroom you would see
more of.....

In a science classroom you would see leSs of.....

STANDARDIZED

PREPLANNEDOUTCOME MEMORIZINGFACTS SUPPLIEDINFORMATION
PREPLANNEDOUTCOMES READING TEXTBOOKS

CONTENT-DISCONNECT BO! MEMORIZING  ppovininG INEO.

PROVIDING  TEACHERPROVIDED .

DISCONNECT WHOLE cLAss TEACHERDRIVEN -
ooy s isconsern e FIGURING OUT
PRE-PLANNED DISCONNECTEDFROM?'S
WHOCLASS ONERIGHTANSWER MEM O R.I ZATI O N ONE ANSWER QUESTION

ROTE RITE
OVER-STRUCTURED [ ECTURE WHOLE TEACHERLED PRE-PLANNEDOUTCOME
meme . WORKSHEETS racs ===
TEACHERLED,MOMORIZAT TEACHERS
MEMORIZE PREPLANNED TEACHER PROVIDED D AioN STUDENT CENTERED SUPPORTS UOENTS ERuR G STUDENT DISCUSSION

STUDENTCONDUCTED
LBUS syppoRTED o COLLABORATION STUDENTS DEVELOPING

QUESTIONS SYSTEMS THINKING DISCUSSION DRIVENBYSTUDENTS

STUDENT WRITING

sore DAY A GIN G suwovace. EVIDENCE  OPEN-ENDED oy ancenmrs

TEACHER AS PROFESSOR  TEACHER PRE-PLANNED OUTCOME TEXTBOO”
REASONING

HANDSONACTIVITIES
BUELLER-TYPE TEACHER DISCONNECTED IDEAS ONE ANSWER 1RIGHT ANSWER  rncpiren - \ e PREPLAN HAND
PROVIDINGINFORMATION  pscONNECTEDIDEAS ONLYONEANSWER won - STUDENTLED INVESTIGATIONS as NeEpED MULTPLE

EXPLANATIONS ARGUE  wvesticarvg
6 PRACTICES DISCUSSING E NGAG EME NT EXPLORATION ngN;f:;ATmN
DISCUSSIONS
THINKING OPENENDED MODELING EXPLAINING . ooemy

EVIDENXEZ:;ED OPEN ENDED STUDENTS INVESTIGATION G:gi.‘?;lcgus S

PRESENTATIONS THINKING MODELING STUDENT-LED/OPEN DEEP UNDERSTANDING ng;;}:ﬂ]g:‘go)l ARGUING STUDENTCENTERED

RANGE OF POSSIBILITI STUDENTWRITING  MULTIPLE SOURCES OPEN-ENDED QUESTIONS
INDIVIDUALIZED STUDENTINVESTIGATION INVESTIGATIONS

TEXTB0OS DISCONNECTION  oNE RIGHT ANSWER

wazeis QOVERSIMPLIFICATION  premnooxs m;;g;s;gnQ&




Two Labels for Instruction

Information Frame Sensemaking Frame

®* Teacher is focused on * Teacher is focused on

disseminating information. developing f:onceptual
understanding.

® Students are focused on
knowing information.

* Students are focused on
understanding something.

® Science is portrayed as a body Science is portrayed as a way
of established facts. to make sense of something.

e Assessments are focused on * Assessments are focused on
“right” answers. use of evidence to support

conclusions/generalizations.

Knowing about.. Figuring out...

Adapted from NSTA’s Webinar- Transforming Science Learning: Acting, Thinking and Talking as Scientists. Engaging Students in Science and Engineering Practices on 8/12/20




How Does It All Work?

Standards

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
progression of increasing
understanding and through
a range of cognitive
demand levels. Standards

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

Curriculum

The resources used for
teaching and learning the
standards. Curricula are
adopted at a local level by

districts and schools.

Instruction

The methods used by teachers

to teach their students.
nstructional techniques are
employed by individual

teachers in response to the
needs of the students in their

classes to help them progress
through the curriculum in order
to master the standards.

Try to explain the difference in 9 words or less.




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 Obijectives

Performance Obijectives are
incremental steps toward mastery of
individual content standards.
Performance Obijectives 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 FEvidence-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?




2004 Science Standards vs.

2018 Standards  Physical Science Standards

4.P4U1.1

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

Concept 3: Energy and Magnetism 4.P4UL2

Investigate different forms of energy.

— T E— 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.

; s 4.P2U1.3
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 th(? characteristics of magnets (e.g., opposite Piigiioh i i G s o e e ki
poles attract, like poles repel, the 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.




WHAT, HOW, WHY

GOALS:

e Discuss the implementation timeline of the 2018 Standards.

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

e Define and deepen understanding of 3-Dimensional science
instruction, phenomena, and sensemaking.




Research Used to Develop the 2018 Arizona

Science Standards (AzSS)

NGSS

= XN\ . Working with
A FRAMEWORK FOR NSl Big Ildeas
K-12 SCIENCE A= i \ of Science Education

EDUCATION

es, Crosscutting Concepts, and Core Idea

Not an NGSS State, a “Framework-Based State”

AzSS

#6 in Dashboard




Resources in Dashboard

Arizona

Departmem of Education

Arizona Science Standards (AzSS)
Vs.
Next Generation Science Standards (NGSS)

PART 1 of 2

dards Summary & AzSS vs. NGSS Planning Guide - 1st

1% Grade Arizona Science Standards (AzSS)
Alignment to Next Generation Science Standards (NGSS)

Working with
Big Ideas
of Sciance Education

#5 in Dashboard

The ADE acknowledges that the acronym “NGSS” is consistently used throug science . To avoid ion, we want to ensure the community
understands that Arizona is not considered an “NGSS" state. To further clarify, AzSS and the NGSS were both designed using the research document, A
Framework for K-12 Science Education. Both sets of standards include a strong focus on three-dimensional instruction, which includes: Science and
Engineering Practices, Crosscutting Concepts, and Core Ideas. The major difference between the AzSS and the NGSS is that Arizona used an additional
research document, Working with Big Ideas of Science Education, in the development of the Core Ideas of Knowing and Using Science.

Alignment of the AzSS to NGSS Performance Expectations

Note: An “S” or “P” alignment indicates that an NGSS resources could be used. An “NC” indicates that an NGSS resources cannot be used.
e S =Strong: Both the Core Idea and Science and Engineering Practice (SEP*) are the same
o P =Partial: Core idea is closely related; SEP may or may not match
e NC** = Not Closely Correlated: There is no strong or partial correlation in this grade band

*The bolded section of each standard refers to the Science and Engineering Practice that correlates to each standard. However, others should be utilized

throughout the leaming for this grade level. Naturally, one practice can lead to the use of others.
**The NGSS performance expectation may be in a different grade level.

° é rizona
Department of Education

Arizona Science Standards (AzSS)
vs.
Next Generation Science Standards (NGSS)

PART 2 of 2

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

*Bolded crosscutting concepts are a focus throughout this grade level.

Physical Sci : Stud develop an under of the effects of forces and waves, and how they can impact or be impacted by
objects near and far away. They explore the relati sound and vibrating materials, as well as light and materials
including the ability of sound and light to travel from place to place.

Arizona Science Standards- 1% Grade Physical Next Generation Sci dards- 1% Grade Physical
1.P2U1.1 Plan and carry out investigations demonstrating the effect S | 1-PS4-3 Plan and conduct investigations to determine the effect of placing
of placing objects made with different materials in the path of a beam of objects made with different materials in the path of a beam light.
light and predict how objects with similar properties will affect the beam

of light.

1.P2U1.2 Use models to provide evidence that vibrating matter creates | P | 1-PS4-1 Plan and conduct investigations to provide evidence that vibrating
sound and sound can make matter vibrate. materials can make sound and that sound can make materials vibrate.

Working witn
Big Ideas
ot Science Education

1.P3U1.3 Plan and carry out i igati which how P K-PS2-1 Plan and conduct an investigation to compare the effects of different
equal forces can balance objects and how unequal forces can push, strengths or different directions of pushes and pulls on the motion of an object.
pull, or twist objects, making them change their speed, direction, or

shape.

#7 and #8 in Dashboard




What Is 3- Dimensional Science Instruction?

@

=3
)

Dimension 1
SCIENTIFIC AND ENGINEERING PRA

to cultivate studests® scientsfic habits of mind, develop the

eagage = sclentific inquiry, aad teach them how to reason
comext |1, 2]. There has always been a tensiom, however, betw
that should be placed om developeng knowlsdge of the aatent |
the emphasts placed on scientific practioes. A narrow foces oa |
the smfortunate comsequesce of leaving students with satve con
nature of sciestific inquiry [3) and the impeession that science |
of solated facts [4).

“Ihis chagter stresses the mmportance of developing student
how science and engineestng achieve thetr ends while also stseng
patency with selated peactices. As previowsly noted, we use the t
trstead of 2 term such as *skills,” to stres that crgaging &= sces
rogutres coordmation both of kzowlede and el stmukizscoss!

In the chaptes's three major soctions, we fust articulate wi
scence and eagineering practices & smportast for K-12 stuldents
practices should reflact those of professonal sccstits and engs
describe i detail eight practioes we coasider eswemtul for learmen
crpjnecting = grades K-12 fae Box 3-1). Famally, we condlude th
in these practscss supports 2 bettes understanding of how scientil
produced and how engmoering sobstwas are devdoped. Such s
help students become mose critical consumers of soestific nfoen

me its mception, cae of the principal goals of scicace edi

R L L L —

Dimension 2
CROSSCUTTING CONCEPTS

Seovne cowprarteny chomn perovads xcence, mathevsatin, and trbmabgy avd apar o
aond vwer g, s woe ave hyskien of aw amcaent ciakoat, dhe v Boddy, o
o They e i et rawscend discipionary Dowmaries and pros frwtfil in ox)
mation, o thaary, o chumistion, awd in desgr.

—Armersium Assocasivem for the Adowncerment of Scarnc

explanatory value theoughout much of soesce and engmoermg, Thee
g comonpts wene selectod for their value across the sciences and m o
1. Theae concepts help provide students with an oeganizatiomal (ramew
commocting keowlkedye from the vanous disciplmes into a coberent and s
cally based view of the woeld.
Although 1 Comonpes are o
ence amd engineertng, students have often been expected 1o build such ks
without any explot tndrectional support. Hesoe the purpose of highlgh
a8 Demession 2 of the framework s to chovate there role in the devedopay
standands, curnosla, intrection, and asessmonts. These concepts should
common and famliar touchstones across the disciplines amd grade levels.
nefetence 1o the concepts, ax well as their emergence in muliple disciphe:
sexts, can help studens develop a cumulateve, cobesert, and wable undel
of science and engineering,
Although we do not specily grade band endpotes for the crosscu
comcepes, we do kry out 2 bypathetical progresson foe eaxch. Like all less

I- this chapter, we describe concepts that beidge disciplinary bosndanic

o1kt © Pstina

A% eaoh o i

2 Sawce e ton: Pracices, Croesasing Oaampe. and Core

Dimension 3
DISCIPLINARY CORE IDEAS—
PHYSICAL SCIENCES

subprocesses that ocour withis £, whether the system = question is 3

star, Earths stmosphere, 2 river, 2 bacycle, the buman brain, or a living
cell. Large scale systems often have emergent peoperties that cannce be explamed
om the hasts of momic-scale processes; nevestholes, to snderstand the physical and
chemical bass of a system, ose mwst witimately consdes the structure of matter &t
the momic sad subatosssc scales to discoves how € influences the sypents larper
scale structares, progesties, and functions. Similary, undertanding a proces at
any scale requires awareness of the Intesactions occurring—m terms of the fosas
betwoen obgects, the related energy tramsfers, and thetr comsquesces. in this way,
the physical sciences—physcs and chemistry—underie all natural and busan.
created phesomena, although other kinds of méormation trassfess, such as those
facibtated by the gesetic code o commumtcated between organtsms, may abo be
critical to understanding thesr behavion. An overarchisg goal foe learsing in the
physical sciences, thesefoee, i to help students soe that these are mechantsms of
cause and effect in 3 systems and proceses that can be undentood throsgh 2
common set of physical and chemical principles.

‘T commttes developed four core ideas tn the physical sckences—three

of whach parallel those identsfied in previous docssests, mduding the Natsomal
Sctemce Edwcaton Sandards sad Benchwsrbs for Sctemce 1tieracy (1, 2). The
three core ideas arc PS1: Mattes and Ity Iateractions, PS2: Motiom and Stability:
Fosces and Inftesactions, and PS3: Encrgy.

Mmmmamm-mmhﬂmmwammm

103

h T
A FRAMEWORK FOR

K-12 SCIENCE

EDUCATION

Pracsces, Crosscutting Concepes, and Core ldess




What are the 3 dimensions?

Science & Engineering
Practices

Crosscutting Concepts

Core Ideas

constructing
explanations

O designing solut; %,
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Figure 1: Three Dimensions of Science Instruction




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?

@ NGSS: A Vision for K-12
Science Education

Lesson Objective: Learn about the three dimensions of the
Next Generation Science Standards

How do the three dimensions work
together?

#9 in Dashboard



https://www.teachingchannel.org/video/next-generation-science-standards-achieve

Waterfall Chat

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?

Choose one question to answer- 1
minute to write.

Write in the chat box, BUT DO NOT
HIT ENTER!

Wait for countdown..3..2..1




Dimension 1

Science and Engineering Practices

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



l\.}{/

-ﬁg 3\ Investig:

What are we trying to figure out?

How will we figure this out?

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

———

)/,

S =/

'$531d VSN VA ‘uoibuipy (1 z-€ "dd) saaopid bunasurbua pup axuais uoypiauab jxau ybnouy)
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https://www.teachingchannel.org/video/science-engineering-practices-achieve

Grouping the Practices

E—
) S .
kil X Mathematics / 0 l ' F
Planning and Computational -
i L yzing and
| Carri/.mg ?ut Thinking Developing Interpreting Gopsieting
— = Asking nvestigations r and Using Dat :
Y &y Questions | “——— E5) Models qliel Explanations
(

igati ' Explanations
kNaturaIWorId ‘ Qv galing Sensemaking P

Practices Practices ' and/or Models
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3 Categories of Science & Engineering Practices

Investigating
Practices

1. Asking Questions

3. Planning & Carrying
Out Investigations

5. Using Mathematical
& Computational
Thinking

Sensemaking
Practices

2. Developing & Using
Models

4. Analyzing &
Interpreting Data

6. Constructing
Explanations

Critiquing

Practices

7. Engaging in Argument
from Evidence

8. Obtaining, Evaluating,
& Communicating
Information
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Dimension 2

Crosscutting Concepts

1. Patterns

2. Cause and effect

3. Structure and Function

4. Energy and Matter

5. Systems and System Models
6. Scale, Proportion and Quantity
7. Stability and Change



Patterns?

Energy &
Matter?

Scale,
Proportion,
Quantity?

Stability &
Change?

Systems &
System
Models?

Structure &
Function?




_____________________________
Dimension 3: Core Ideas for Knowing Science
What We KNOW

P1: Ell 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
hem shape the Earth's surface and its climate.
e |E2:[The Earth and our solar system are a very small part of one of many galaxies within the Universe.

Life $cignce
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 ﬁenetic information is passed down from one generation of organisms to another.
N\ ¢ |L4:[The unity and diversity of organisms, living and extinct, is the result of evolution.

/ *Adapted from Working with Big Ideas in Science Education




Distribution of Core Ideas of Knowing Science

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 E1: 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.
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Di

mension 3: Core Ideas for Using Science
How we USE

and

and

oU?2

U3
2Cor

eU1:

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

theories fOlMakesenselof phenomena. As new evidence is discovered, models

‘heories can be revised.

The knowledge produced by science is used in engineering and technologies

o Sqlve problems and/or Create products.

Applications of science often have both positive and negative ethical, social,
omic, 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
s (p.54)*

Dimension 2: The Crosscutting Concepts

1. Asking questions and defining p~ 1. Patterns (p. 85)*

2. Developing and using mode .5 2. Cause and effect (p. 87)*

SEPs

The core
ideas of

Knowing
science

(Cls)

o
(=]

Planning and carrying out investig s (p.59)*
Analyzing and interpreting data (p i

Using mathematics and computat thinking (p. 64)*
Constructing explanations and desigming solutions (p.67)*
Engaging in argument from evidence (p.71)*

Obtaining, evaluating, and communicating information

3. Scale, proportion, and quantity ”

4. Systems and system mode) b
5. Energy and matter (p. 9/

6. Structure and function (p. 96)*

7. Stability and change (p. 98)*

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

he 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 ac’

it. (p. 22)**

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. (p. 23)**

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

E1: The composition of the Earth and its atmosphere and the natural and
human processes occurring within them shape the Earth's surfacea~ *
climate. (p. 24)™

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

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 Using Science

U1: Scientists explain phenomena using evidence obtained fro
observations and or scientific 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 in engineering
and technologies to solve problems and/or create products. (p.
32)"

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

CCCs

Arizona
Science
Standards
unique
Using
Science
(Cls)
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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)*

poat e AR R B S A S

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

THINK

Dimension 2: The Crosscutting Concepts

1. Patterns (p. 85)*

2. Cause and effect (p. 87)*

3. Scale, proportion, and quantity (p. 89)*
4. Systems and system models (p. 91)*

5. Energy and matter (p. 94)*

6. Structure and function (p. 96)*

7. Stability and change (p. 98)*

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

Grade 2 Standard
number 4
2.E1U1.4

Standard
addresses core
ideas E1 and U1

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 but can
be transferred from one energy store to another during an event. (p. 23)**

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

E1: The composition of the Earth and its atmosphere and the
human processes occurring within them shape the Earth's
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)*

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)*

USE

The Core Ideas of Using Science

ake sense of
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)nn

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

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

*A Framework for K-12 Science Education **Working with Big Ideas of Science

Education

Updated: 3/4/20



Standards Document & the 3 Dimensions

Dimension:
Core Ideas of
Knowing &
Using

Dimension:
Science
&
Engineering
Practice

Physical Sciences: Students develop an understanding of the sources, properties, and characteristics of energy along with the
relationship between energy transfer and the human body.

Physical Science Standards

3|P2U1j1

Crosscutting Concepts & Background Information for Educators

Crosscutting Concepts

|Ask questions and investigatejthe relationship between
light, objects, and the human eye.

3.P2U1.2

Plan and carry out an investigation to explore how
sound waves affect objects at varying distances.

Dimension:
Crosscutting
Concepts

Patterns, cause and Eitect, Scale, Proportion and Quantity; Systems and
System Models; Energy and Matter; Structure and Function; Stability and
Changet

I'Efgﬂm‘ objects it reaches, including e ottt

light, which travels from them in various directions and is de Big Ideas
enters our eyes. Objects that are seen either give out or reflec  of Science Education
detect. Sound comes from things that vibrate and can be dety

source because the air or other material aroupd qde to[ SRS
when the vibrations in the air enter our ear obit
reflected from its surface enters the eyes; the colorpeople see

available light sources as well as the properties of the surfac
beams, they can be used, singly or in combination, to provide

too small or too far away to be seen with the naked eye.4 (p-135) Waves of the same type can
differ in amplitude (height of thaauaval and wavalanath (spacing between wave peaks).
Waves can add or cancel one anj iending on their relative phase (i.e.,
relative position of peaks and tif# ut they emerge unaffected by each
other. (Boundary: The discussic '

the fact that two difeseQt SOU AFRAMEWORK FOR | bn in different directions without
getting mixed upl t@ SEJCS/E'TE'SCNE &
P e ideas. L4

............. Concep




How does it work?
Essential and Plus Standards for High School

Earth and Space — E2: The Earth and our solar system are a very small part of one of many

galaxies within the Universe.
Earth and the Solar System

Essential standards are standards that will be assessed on the state exam and are intended for ALL students to have learned by the

end of 3 credits of high school science courses.
[Essential HS.E2U1.16

Construct an explanation of how gravitational forces

impact the evolution of planetary motion, structure,
\surfaces, atmospheres, moons, and rings.

Earth and space Plus (+) Standards HS+E are supporting
standards designed to be used with the essential
standards for students taking a high school earth and
space (E) course.

Plus HS+E.E2U1.13
Analyze and interpret data showing how
gravitational forces are influenced by mass, and

the distance between objects.
W i sk r201.10
Use mathematics and computational thinking to

explain the movement of planets and objects in
the solar system.

Crosscutting Concepts & Background Information for Educators

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

Background Information:
The solar system consists of the sun and a collection of objects of varying sizes and

conditions—including planets and their moons—that are held in orbit around the sun by its
gravitational pull on them. This system appears to have formed from a disk of dust and gas,
drawn together by gravity. Earth and the moon, sun, and planets have predictable patterns of
movement. These patterns, which are explainable by gravitational forces and conservation
laws, in turn explain many large-scale phenomena observed on Earth. (- 176) 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. 4 (»-175) Kepler’s laws describe common
features of the motions of orbiting objects, including their elliptical paths around the sun.
Orbits may change due to the gravitational effects from, or collisions with, other objects in the
solar system. (Boundary: application of laws rather than memorization should be emphasized.)
Gravity holds Earth in orbit around the sun, and it holds the moon in orbit around Earth. 4 (p- 176)




Essential vs. Plus Standards for High School

High School Essential Standards

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

e May be assessed on the state science assessment

e Goal to prepare students for adult science literacy

High School Plus Standards

e Supporting standards designed to be used with the essential standards

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

e May be assessed by districts but not by state




Sensemaking & Phenomena in Our Standards

Introduction

Students are naturally curious about the world and their place in it. Sustaining this curiosity and giving it a scientific foundation must be a
high priority in Arizona schools. Scientific thinking enables Arizona students to strengthen skills that people use every day: solving
problems creatively, thinking critically, working cooperatively in teams, using technology effectively, and valuing lifelong learning. A
fundamental goal of science education is to help students determine how the world works and make sense of phenomena in the natural
world. Phenomena are observable events that can be explained or explored. Science aims to explain the causes of these events, or
phenomena, using scientific ideas, concepts, and practices (3-dimensions). Sense-making in science is a conceptual process in which a
learner actively engages with phenomena in the natural world to construct logical and coherent explanations that incorporate their
current understanding of science or a model that represents it and are consistent with the available evidence. To develop a scientific
understanding of 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 their understanding and reasoning.

Purpose of the Arizona Science Standards
The Arizona Science Standards present a vision of what it means to be scientifically literate, and college and career ready. These standards
outline what all students need to know, understand, and be able to do by the end of high school and reflect the following shifts for science
education:
e Organize standards around thirteen core ideas and develop learning progressions to coherently and logically build scientific
literacy from kindergarten through high school.
e Connect core ideas, crosscutting concepts, and science and engineering practices, to make sense of the natural world and
understand how science and engineering are practiced and experienced.
e Focus on fewer, broader standards that allow for greater depth, more connections, deeper understanding, and more applications
of content.
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Using Phenomena

NEXT GENERATION

SCIENGE

§ STANDARDS

“ For States, By States

-

Using Phenomena in NGSS-Designed Instruction
An Interview with Brian Reiser

° https://www.youtube.com/watch?v=JyiviLcOdng&feature=youtu.be
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https://www.youtube.com/watch?v=Jyiv1Lc0dng&feature=youtu.be

Webinar Pathways

#1 in
Dashboard

ADE WEBINAR PATHWAYS FOR 3-DIMENSIONAL SCIENCE INSTRUCTION

Use this guide to determine which professional learning experiences will support your needs!

New to 3-Dimensional Instruction?
START HERE

Webinar content in Box 1?

Confident in your understanding of] [

Confident in your understanding of
Webinar content in Box 1 & 2?

]

4

Introduction to the AzSS &
3-Dimensional Instruction

* A Look at Arizona's New Science
Standards

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

* Science and Engineering
Practices: 1 of 3 Dimensions of
the AZ Science Standards

* Core Ideas: 1 of 3 Dimensions of
the AZ Science Standards

* Phenomena-Based 3-Dimensional
Instruction

Instructional Practices

2

to Support 3-Dimensional
Teaching & Learning

* Transforming Science Learning:
Engaging Students in the Science
& Engineering Practices Using
Digital Tools

® 5-E Instructional Model & Science

Notebooks '

* Constructing Explnations &
Arguing from Evidence using
Claims, Evidence, & Reasoning
(CER)

* SEP: Asking Questions: Students
Drive Instruction with Driving
Question Boards!

Link to Register for Live Science & STEM Webinars |

Link to Al

Summative & Formative
Assessment & Performance
Tasks

* What Elementary Educators Need
to Know About Performance
Tasks

* What Secondary Educators Need
to Know About Performance
Tasks

| Recorded Webinars




K-2 Band: 2.P1U1.2 Plan and carry out investigations to

gather evidence to support an explanation on how heating Identify the
or cooling can cause a phase change in matter. 3-Dimensions in a
Standard

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). 1. Patterns
2. Cause and effect
. 3. Structure and Function
Plus HS+C.P1U1.3 Analyze and interpret data to develop 4. Energy and Matter
d t l ti for th lati hios bet 5. Systems and System Models
and support an explanation for the relationships between . Scale, Proportion and Quantity
kinetic molecular theory and gas laws. (Note: The plus 7. Stability and Change

standards are used to create a high school chemistry class,
they are not honors only)
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Thank you for sharing this space!

What questions do you
have?

Use a strategy called “stack”- helps build a
virtual “line” or stack

(= I

From Me to Everycne:
stack

Rebecca Garelli | Rebecca.Garelli@azed.qov



mailto:Rebecca.Garelli@azed.gov

REMINDER!

Please review this information while we wait for all to join!

Attendance, Resources & PD Clock Hours

 You must stay on the whole time- 1.25 hours- to receive credit

* YOU print your certificate through ADE Connect (see image)- please
wait 24-48 hours of webinar before printing certificates

f My Events O kegawred | O Werien

* L]

Name of completed course
On
Completed on

0

% « AFTER WEBINAR- Survey & follow-up email from ADE



