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Goals for Today

e To provide administrators with
tools to support educators with
transitioning to the 2018 AZ
Science Standards

e To deepen understanding of the
new shifts in science education
embedded within the AZ Science
Standards




Standards Implementation Timeline

Year 1: Yoar 2:
2019-2020 AIMS 2020-2021 Year 3:
Science hvl;m::’ 2021-2022
Assessment and year for stand Implementation year
begin s and transition year for standards and
implementation of for assessment assessment
new standards
* Implementation * Continue
of new 2018 implementing New Science
Standards 2018 Standards Assessment:
* AIMS Science ¢ ASSeteree .
spring 2020 st 5 3/a/5
* Field Test for * Forms Field
R e Testing ARIZONA SCIENCE TEST
8" grade: 6/7/8
* Request waiver gra
m."nsfff: 11 Grade 9/10/11 #3 in Dashboard
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.
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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




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




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
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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
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INDIVIDUALIZED STUDENTINVESTIGATION INVESTIGATIONS

TEXTB0OS DISCONNECTION  oNE RIGHT ANSWER
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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 i i i G Ao 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.




Research Used to Develop the 2018 Arizona
Science Standards (AzSS)

SR ; Working with

A FRAMEWORK FOR  RSeuig Big Ideas
K-12 SCIENCE of Science Education
EDUCATION -

es, Crosscutting Concepts, and Core Idea

Not an NGSS State, a “Framework-Based State” 45 in Dashboard




What Is 3-Dimensional Science Instruction?

@

=3
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Dimension 1
SCIENTIFIC AND ENGINEERING PRA

to cultivate studests® scientsfic habits of mind, develop the

eagage = sclentific inquiry, aad teach them how to resson
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 ca |
the smfortunate cossequesce 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 stress that crgaging = sces
rogutres coordmation bt of kzowledge and el stmukzscoss!

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

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

R L L L —

Dimension 2
CROSSCUTTING CONCEPTS

Seovne cowprarteny chomn peroads xcence, mathevsatin, and trbmabgy avd apar o
aond vwer g, s woe ave huskien o aw amcaent ciskoat, dhe v Boddy, 0
o They awe i et rawscend discipionary bowmaries and prose frwtfl in ox)
mation, o thaary, o chumistion, awd in desgr.

—Armerscum Assocasivem for the Adowncerment of Scarmc

explanatory value theoughout much of soesce and engimoermg,. Thee
g comonpes wene selectod for their value across the sciences and = o
i, These concepts help provide students with an oeganizational (ramew
commocting keowlkedye from the vanous disciplses into a coberent and s
cally based view of the woeld.
Although ) Comonpes are o
ence amd engineertng, students have often been expected 1o build such ks
without any explot tndrectional support. Hesoe the purpose of highligh
a8 Demession 2 of the framewaork s to chovate there role in the devdopay
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 disciphes
sexts, G help studenes develop a cumulateve, cobesert, and wable undel
of science and engineering,
Although we do not specily grade band endpotes foc the crosscu
comcepes, we do kry out 2 bypathetical progresson foe exch, Like all less

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

ekt © Pstina

A% Ao 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; nevestholess, 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. Similarly, undertanding a proces at
any scale requires awareness of the Intesactions occurring—m terms of the fosas
betwoen obgeces, 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 or commmtcated 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 snd Benchwsrbs for Satemce 1tieracy (1, 2). The
three core ideas arc PS1: Mattes and Its Iateractions, PS2: Motiom and Stability:
Fosces and Inftesactions, and PS3: Encrgy.

Mmmmamm-mmhﬂmmwammm
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Pracsces, Crosscutting Concepes, and Core ldess




What are the 3 dimensions?

Science & Engineering
Practices

Crosscutting Concepts

Core Ideas

constructing
explanations
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Figure 1: Three Dimensions of Science Instruction




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

SEPs

The core
ideas of

Knowing
science

(Cls)

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

Dimension 1: The Science and Engineering Practices

o
(=]

1.

P00 SO U i DN

Asking questions and defining problems (p. 54)*
Developing and using models (p. 56)*

Planning and carrying out investigations (p. 59)*

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)*

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

THINK

Dimension 2: The Crosscutting Concepts

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

. Energy and matter (p. 94)*

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

The Core Ideas of Knowing Science

KNOW

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 natural and
human processes occurring within them shape the Earth's surface and its
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)*

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

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 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)**

*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)
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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?

v\ ‘
NGSS: 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

#7 in Dashboard



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

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 5

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) o*
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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Science in Action- How Science Works

#8 in Dashboard


http://www.youtube.com/watch?v=Jj9iNphbY88

Shifting Instruction Away from the Scientific Method

"The notion that there is a single scientific method of observation,
hypothesis, deduction, and conclusion—a myth perpetuated to
this day by many textbooks—is fundamentally wrong. Scientists do
use deductive reasoning, but they also search for patterns, classify
different objects, make generalizations from repeated
observations, and engage in a process of making inferences as to
what might be the best explanation. Thus the picture of scientific
reasoning is richer, more complex, and more diverse than the
image of a linear and unitary scientific method would suggest."

— NRC Framework, p. 78

#9 in Dashboard

Why focus on science and engineering
practices—and not “inquiry?” Why is
“the scientific method” mistaken?

What Is The Issue?

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 steps—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.

WHY IT MATTERS TO YOU

4 Teachers should review their curricula
to look for ways the practices could be
incorporated or emphasized to expand
opportunities for students to learn and
apply science concepts.

District staff & PD providers should
help teachers learn about the practices
in ways that are relevant to instruction
and relate to other local initiatives.

School leaders should learn about the
science and engineering practices, what
practice-focused instruction looks like,
and how practices are integrated into
the

STEMteachingtools.org/brief/32



http://stemteachingtools.org/link/3216

What would this look like in the classroom?

LeaN NG

Tascers What is the issue?

Bit Queshions - Riemmeni)

W“k;s QT There 277 “Many schools require teachers to post the day’s learning
~= Mool !

R i i : target, objective, or standard on the board. However,
an WSk SCaHA harth . displaying the target concept to be learned—the disciplinary
— ' core idea that is the focus of instruction—“gives away” what
students should actually be figuring out as they make sense
of phenomena by engaging in the science and engineering

practices. Many teachers face a dilemma when they try to

D" kA LE duEnve

How to define meaningful daily learning
objectives for science investigations

What Is The Issue? WHY IT MATTERS TO YOU meet their administrator’s requirements. It is important for
; u Teachers should have the authority . .

b st b s bt toden nctnty kg teachers and administrators to come to consensus around

o i At S E"%’?é::i%’ﬁ-"&",{i developing and using objectives that are consistent with 3D

focus of instruction—"gives away” what students across the units they teach that Iea r‘ning'”

should actually be figuring out as they make sense of culminate in students understanding

performance expectation bundles.
phenomena by engaging in the science and engineering

School Leaders should learn how to
see and support science instruction
that engages students in making sense
important for teachers and administrators to come of phenomena and should consider
how daily learning objectives might be
different in a 3D instruction classroom.

practices. Many teachers face a dilemma when they

try to meet their administrator’s requirements. It is

to consensus around developing and using objectives

that are consistent with 3D learning

SVEMK:xhlng(ooh.D[xlbnd(lG -
#10 in Dashboard




Vertical
Progressions:

K-12 Science and Engineering Practices* Progression Matrix of Elements

For use with Arizona Science Standards

Science &

Science and
Engineering Practices

K-2 Condensed Practices

3-5 Condensed Practices

6—8 Condensed Practices

9-12 Condensed Practices

Engineering
Practices

Elements: =
Specific pieces of
knowledge and skill
that make up the
practice at each
grade band.

Developing and Using
Models

A practice of both science
and engineering is to use
and construct models as
helpful tools for
representing ideas and
explanations. These tools

develop questions,
predictions and
explanations; analyze and
identify flaws in systems;
and communicate ideas.
Models are used to build
and revise scientific
explanations and proposed
engineered systems.
Measurements and
observations are used to
revise models and designs.

representations, ana
ulations.

Modeling in K-2 builds on prior
experiences and progresses to
indude identifying, using, and
developing models that represent
concrete events or design
solutions.

istinguish between a model
d the actual object, process,
and/or events the model
represents.
Com,
mon features and
differences.

- Develop and/or use models

ptremdiegre
L A = e ey

dramatizations, or storyboards)
that represent amounts,
relationships, relative scales
(bigger, smaller), and/or
patterns in the natural and
designed worlds.

Develop a simple model that
represents a proposed object or
tool.

Modeling in 3-5 builds on K-2
models and progresses to building
and revising simple models and
using models to represent events
and design solutions.

- Develop and revise models
collaboratively to measure and
explain frequent and regular

vents.

- Pevelop a model using an
analogy, example, or abstract
representation to describe a
scientific principle or design
solution.

Modeling in 6-8 builds on K-5 and
progresses to developing, using,
and revising models to support
explanations, describe, test, and
predict more abstract phenomena
and design systems.

- Use and/or develop models to
predict, describe, support
explanations, and/or collect data
to test ideas about phenomena in
natural or designed systems,
including those representing
inputs and outputs, and those at

observable scales.

- [Jevelop

R ik

phenomena and test cause and
effect relationships or
interactions concerning the
functioning of a natural or
designed system.

Identify limitations of models.

- Develop a diagram or simple
physical prototype to convey a
proposed object, tool or process.
Use a simple model to test cause
and effect relationships
concerning the functioning of a
proposed object, tool or process.

models to describe (
- Modify models—based on their

limitations—to increase detail or
clarity, or to explore what will
happen if a component is
changed.

- Use and develop models of simple
systems with uncertain and less
predictable factors.

- Develop a model that allows for
manipulation and testing of a
proposed object, tool, process or
system.

- Evaluate limitations of a model for
a proposed object or tool.

Modeling in 9-12 builds on K-8 and
progresses to using, synthesizing,
and developing models to predict and
explain relationships between
systems and their components in the
natural and designed world.

- Use multiple types of models to
represent and support explanations
of phenomena, and move flexibly
between model types based on
merits and limitations.

- Develop, revise, and use models to
predict and support explanations of
relationships between systems or

tween components of a system.

- Jse models (including

thematical and computational)
to generate data to support
explanations and predict
phenomena, analyze systems, and
solve problems.

- Design a test of a model to

ascertain its reliability.

Develop a complex model that

allows for manipulation and testing

of a proposed process or system.

- Evaluate merits and limitations of
two different models of the same
proposed tool, process, or system
in order to select or revise a model
that best fits the evidence or
design criteria.

Increasing sophistication

#11 in Dashboard
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Progression Elements for Crosscutting Concepts

1. Patterns - Observed patterns in nature guide organization and classification and prompt questions about relationships and causes underlying them.

K-2 Crosscutting Statements

3-5 Crosscutting Statements

6-8 Crosscutting Statements

9-12 Crosscutting Statements

» Patterns in the natural and human
designed world can be observed, used
to describe phenomena, and used as
evidence.

= Similarities and differences in patterns
can be used to sort, classify,
communicate and analyze simple rates
of change for natural phenomena and
designed products.

= Patterns of change can be used to

make predictions.
Patterns can be used as evidence to
support an explanation.

Macroscopic patterns are related to the nature
of microscopic and atomic-level structure.
Patterns in rates of change and other numerical
relationships can provide information about
natural and human designed systems.

Patterns can be used to identify cause and
effect relationships.

Graphs, charts, and images can be used to
identify patterns in data.

Different patterns may be observed at each of
the scales at which a system is studied and can
provide evidence for causality in explanations of
phenomena.

Classifications or explanations used at one scale
may fail or need revision when information from
smaller or larger scales is introduced; thus
requiring improved investigations and
experiments.

Patterns of performance of designed systems
can be analyzed and interpreted to reengineer
and improve the system.

Mathematical representations are needed to
identify some patterns.

Empirical evidence is needed to identify
patterns.

2. Cause and Effect: Mechanism and Prediction - Events have causes, sometimes simple, sometimes multifaceted. Deciphering causal relationships, and the
mechanisms by which they are mediated, is a major activity of science and engineering.

K-2 Crosscutting Statements

3-5 Crosscutting Statements

6-8 Crosscutting Statements

9-12 Crosscutting Statements

= Events have causes that generate
observable patterns.

» Simple tests can be designed to gather
evidence to support or refute student
ideas about causes.

= (Cause and effect relationships are
routinely identified, tested, and used to
explain change.

= Events that occur together with
regularity might or might not be a
cause and effect relationship.

» Relationships can be classified as causal or

correlational, and correlation does not
necessarily imply causation.

Cause and effect relationships may be used to
predict phenomena in natural or designed
systems.

Phenomena may have more than one cause,
and some cause and effect relationships in
systems can only be described using probability.

Empirical evidence is required to differentiate
between cause and correlation and make claims
about specific causes and effects.

Cause and effect relationships can be suggested
and predicted for complex natural and human
designed systems by examining what is known
about smaller scale mechanisms within the
system.

Systems can be designed to cause a desired
effect.

Changes in systems may have various causes
that may not have equal effects.
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What to Look For in a 3-Dimensional Science Classroom

n a 3-Dimensional Science Classroom - Guidance for Administrators

Overview for Ad rators about the Arizona Science Standards (AzSS):
* A major difference between the 2018 Arizona Science Standards and previous science slandards is “3-| Dlmenslonal Learning” (3-D).
¢ 3-D Learning refers to the thoughtful and deliberate of the three N and E Practices (SEPs), Core Ideas (Cls),
and Crosscutting Concepts (CCCs).
e Through 3-D Leamning, the AzSS emphasize that science in not a series of isolated facts.

General Information about This Document:

* This document is designed to support science classrooms in transitioning to the AzSS.

e This document is not intended to evaluate teachers, but rather to gain insights into the effectiveness of instructional practices for engaging students in 3-
dimensional science leaming.

*  This document should not be used as an observation “checklist,” but can serve as a tool that describes what it might look like as science teaching
and learning shifts to align with the new AzSS best practices.

*  For more information about instructional shifts, please review this document. To review a quick case study comparing a “traditional” approach to
instruction and a 3-dimensional approach, please read these Classroom Vig Vignettes.

Look-For #1: Sense-Making of natural or designed ph that requires the use of the 3-dimensions.
Teachers: Students:

u  Present students with observable events that occur in nature or = Use science and engineering practices to observe and ask
designed systems (phenomena) that they have to figure out how to questions about phenomena, plan and carry out investigations,
scientifically explain. gather and interpret data, make claims using data as evidence,

= Guide students in their use of the eight science and engineering argue for and against claims using evidence, and elaborate their

- practices (SEPs). understanding of what causes phenomena using scientific principles
#1 3 N Das h boa rd = Guide students in their use of the seven crosscutting concepts provided by text or direct instruction.
(CCCs). s Use to underlying causality

essential for making sense of science phenomena, they develop
understanding of the systems being investigated, and recognize and
use patterns as evidence to support explanations and arguments.

Look-For #2: Making Thinking Visible using model: | i and that best fit the evidence available at the time.
Teachers: Students:
= Elicit student ideas, provide neutral responses, ask students = Share their science ideas through representations using words and
questions that encourage students to make their ideas visible. visuals.
= Provide opportunities and supports that help students make their = Revise their ideas in light of new experiences, data, and/or other
thinking visible through representations using words and visuals. student ideas.

Look-For #3: Engaging ALL Students Eguitably in a science community and culture that values ALL ideas and voices.

Teachers: Students:
m  Establishes classroom discussion norms, including lesson structures = Adhere to norms developed to maintain a productive classroom
to facilitate participation for all students. culture.
m  Use strategies to elicit ideas from all students, such as talk protocols = Listen to and respond to other's ideas.
to provide structure and routines. s Paraphrase and agree/disagree with others using evidence.
= Less use of the IRE talk pattern: teacher Initiates a question, student = ALL students feel comfortable sharing ideas, revising ideas, and
Responds, the teacher Evaluates. disagreeing.

= More use of a pattern of engagement that is student focused T-S-S-
S-T, rather than teacher focused T-S-T-S-T.

AgArlzomna Updated: 2.9.21




Look-For 1: Sense-making of natural phenomena

that requires the use of the 3-dimensions.

Look-For #1: Sense-Making of natural or designed phenomena that requires the use of the 3-dimensions.
Teachers: Students:

m  Present students with observable events that occur in nature or = Use science and engineering practices to observe and ask
designed systems (phenomena) that they have to figure out how to questions about phenomena, plan and carry out investigations,
scientifically explain. gather and interpret data, make claims using data as evidence,

s Guide students in their use of the eight science and engineering argue for and against claims using evidence, and elaborate their
practices (SEPs). understanding of what causes phenomena using scientific principles

s Guide students in their use of the seven crosscutting concepts provided by text or direct instruction.

(CCCs). = Use crosscutting concepts to establish underlying causality
essential for making sense of science phenomena, they develop
understanding of the systems being investigated, and recognize and
use patterns as evidence to support explanations and arguments.

Phenomenon: Big waves Phenomenon: Sailboats Phenomenon: Leaves are

move more sand from move when the wind blows.

darker on the top as

Teachers and Engineers

| A

Flip Upside Down!

beaches than little waves. compared to the underside. Scientists and Students as Scientists

Knowledge of Making Sense of
Science Disciplines Phenomena

W

Guide
Some Students \[I All Students '3




Look-For 2: Making Thinking Visible using models, explanations, and

arguments that best fit the evidence available at the time.

Look-For #2: Making Thinking Visible using models, explanations, and arguments that best fit the evidence available at the time.
Teachers: Students:
m  Elicit student ideas, provide neutral responses, ask students m  Share their science ideas through representations using words and
questions that encourage students to make their ideas visible. visuals.
m  Provide opportunities and supports that help students make their m  Revise their ideas in light of new experiences, data, and/or other
thinking visible through representations using words and visuals. student ideas.
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Look-For 3: Engaging ALL Students Equitably in a science

community and culture that values ALL ideas and voices.

Look-For #3: Engaging ALL Students Eguitably in a science community and culture that values ALL ideas and voices.

Teachers: Students:

m  Establishes classroom discussion norms, including lesson structures s Adhere to norms developed to maintain a productive classroom
to facilitate participation for all students. culture.

m  Use strategies to elicit ideas from all students, such as talk protocols m Listen to and respond to other'sideas.
to provide structure and routines. s Paraphrase and agree/disagree with others using evidence.

m Less use of the IRE talk pattern: teacher Initiates a question, student m  ALL students feel comfortable sharing ideas, revising ideas, and
Responds, the teacher Evaluates. disagreeing.

m  More use of a pattern of engagement that is student focused T-S-S-
S-T, rather than teacher focused T-S-T-S-T.

Tools for Managing i AR - |
Student Talk

3

[mi ing
Dialogue protocols -
m]
Carefully structured
groups o
(m]
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Administrators Toolkit & PD

NEW STANDARDS SUPPORT MATERIALS PROFESSIONAL LEARNING OPPORTUNITIES

Professional Developmen

v Recorded Webinars

Webinars

Each recorded webinar has a link to the video of the live webinar session, a PDF of the presentation
slides, and the Resource Page/Dashboard used during the webinar.

*NEW* ADE Webinar Pathways for 3-Dimensional Science Instruction- Not sure which webinar to
watch first? Use this guide to help you decide which recorded webinars might work for you!

*Updated 2/21* A Look at Arizona's New Science Standards Video | PDF | Resource Page

5-E Instructional Model and Science Notebooks Video | PDF | Resource Page

ONISN MOHS

*Updated 3/31* Phenomenon-Based 3-Dimensional Instruction Video | PDF | Resource Page

Science and Engineering Practices: 1 of the 3 Dimensions of the AZ Science Standards Video |
« Instructional Shifts: A New Vision for Science Education- This document demonstrates what science PDF | Resource Page

Crosscutting Concepts: 1 of the 3 Dimensions of the AZ Science Standards Video | PDF | Resource
Page

education will involved less of, and more of when shifting to 3-dimensional standards.

« What to Look for in a 3-Dimensional Science Classroom — Guidance for Administrators- A great tool
for both administrators and educators that indicates three "look-fors" in a 3-dimensional science classroom.

+ STEM Teaching Tool 21- What school building administrators should know about the new vision for
K-12 science education.

+ STEM Teaching Tool 46- How to define meaningful daily learning objectives for science
investigations.

« STEM Teaching Tool 32 - Why focus on science and engineering practices—-and not "inquiry?" Why
is "the scientific method" mistaken?

Constructing Explanations and Arguing from Evidence using Claims, Evidence, Reasoning (CER)
Video | PDF | Resource Page

Core ldeas: 1 of the 3 Dimensions of the AZ Science Standards Video | PDF | Resource Page

What Secondary Science Educators Need to Know About Performance Tasks Video | PDF |
Resource Page

What Elementary Science Educators Need to Know About Performance Tasks Video | PDF |
Resource Page

SEP Asking Questions: Students Drive Instruction with Driving Question Boards! Video | PDF |
Resource Page
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Goals for Today

e To provide administrators with
tools to support educators with
transitioning to the 2018 AZ
Science Standards

e To deepen understanding of the
new shifts in science education
embedded within the AZ Science
Standards




Thank you for sharing this space!

What questions do you
have?

Rebecca Garelli | Rebecca.Garelli@azed.gov | Sarah Sleasman | Sarah.Sleasman@azed.gov
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