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Call to Order
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Housekeeping
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Roll Call and

Introductions
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The Committee

Group A Group B Group C

: Environmental Science, Astrophysics
Earth and Space Science, AP Environmental Science
Oceanography/Astronomy, Zoology/Botany Steve Millam

_ Dr. Nagib Balfakih
Christopher Donovan jglr:el\};csgg” l[\)/lichl}lgellw B“en%\?r"c[t
r. Michelle Wa

Paulfa Sabato Micah Sandys
Marissa Blanco-Johnson Jaclyn Papa
Providence Ryan Jodi Meyers
Rissel Langbacker Kim Salaway
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Committee Support

Dr. Kim Dodds Keran - Director of Teaching and Learning
- Committee Co-Chair

Johanna Kaiser - Science Academic Coach

- Committee Co-Chair

Dede Johnston - Instructional Materials Coordinator
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Roll Call - Introductions

Name

Role (teacher, parent, administrator, etc.)
School/Learning Community

| am most like a because . OR
My favorite piece of science equipment is , because
\
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Sign In Sheets

Please record arrival time on the sign-in sheet as you
arrive. Record departure time if you are leaving before
the meeting officially adjourns.
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Agenda
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Agenda for Thursday,October 19, 2023

1. Call to Order Al s son o
2. Welcome e
3. Roll Call and Introductions ccommu QR
Information/Discussion and Possible Action T
4. Approval of Agenda - Action Item e T L e L G

Committes 2023-2024 will hold a mesting. One or mors members of the
Committes and non-member participants will participate in the meseting in-person.

5. Open Meeting Laws, Public Records, and Conflict i

1. Call to Order
ot Interest
3. Roll Call and Introductions
Information/Dizcussion and Pozsible Action

[ ]
Committee Goals L Al A L o s

6. Committes Goals
7. Committee Norms and Expectations

6
7. Committee Norms and Expectations . oo
8

9. Arizona Science Standards Overview
10.Vendor Cniteria Letter

C Ommitte e Time line . .-‘mzon:{;’.)epmem of Education Resources
12. Future Mestings
SECONDARY SCIENCE CURRICULUM ADOPTION COMDMNITTEE

9 . Arlzon a S C 1 cnce S t andards OVQI’VI cW 2023-2024 MATERIALS WILL BE AVAILABLE TWENTY-FOUR (24)

HOURS IN ADVANCE OF THE MEETING, AT THE SCOTTSDALE
UNIFIED SCHOOL DISTRICT, MOHAVE DISTRICT ANNEX, 8300 E.

10 Vendor Crlterla Letter JACKRABBIT ROAD, SCOTTSDALE, AZ 85230-6768.
11. Arizona Department of Education Resources
12. Future Meetings

. 10
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Action ltem

Discussion and Approval of Meeting Agenda for
October 19, 2023
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Open Meeting Laws,

Public Records, and
Conflict of Interest




Open Meeting
Law & Public
Records Law™ ..

presentation was created by Jennifer MacLennan of Gust Rosenfeld
and is being used with her permission.

Nicholas B. Buzan, Esq.
General Counsel
Scottsdale Unified School District



 Public Records Law

* Open Meeting Law- what is it? why comply?
* Notice
« Agenda
» Executive Sessions

Agenda

e Questions?

Presentation title




Introduction

Board Governance

Public Records

Open Meeting Law

Election Law (Overrides
and Bond Elections,

Student Discipline and
Employment Hearings

Conflict of
Interest Laws

Attorney-Client
Privilege
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Public Records
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Public Records Law

* The general policy of this State with respect to public inspection of
governmental records is set forth in A.R.S. § 39-121: "Public records and
other matters in the custody of any officer shall be open to inspection by any
person at all times during office hours."

Presentation title 20XX 17



Public Records Law

e Personal Documents

* Although most documents in a public officer’s possession are public records,
documents that relate solely to personal matters and have no relation to
official duties are not public records even if a public officer or agency
possesses them or uses public funds to create them.

* Emails one specific example
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Confidentiality Concerns/Best Interests

* Although there is a presumption in favor of access to public records, this
presumption may be outweighed by legitimate government considerations
of privacy and the best interests of the State.

* Scottsdale USD v. KPNX- teacher’s dates of birth example
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Confidential by Statute

* Over 300 laws in Arizona protecting confidentiality
* Teacher evaluations

* Medical date

* Student records

* Executive session minutes

* DCS records
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Cumbersome Requests

* If the custodian of public records does not promptly respond to record
requests and promptly furnish records that are subject to disclosure, access

will be deemed denied. A.R.S. § 39-121.01(E).

* "'"Prompt,’ . . . mean[s] ‘quick to act or to do what is required,’ or ‘done,

spoken, etc. at once or without delay.”” W. Valley View, Inc. v. Maricopa
County Sherift's Office, 216 Ariz. 225, 230, 1 21, 165 P.3d 203, 208 (App.

2007)
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Who is subject to OML (Besides a

quorum of the Board)?

» All standing , special, or advisory committees or subcommittees of, or
appointed by the Board.
 “Advisory Committee”

» Officially established by motion or order of the public body or by the
presiding officer.

* Appointed to make a recommendation concerning a decision to be made
or considered by the public body.

Does not include a committee established by the Superintendent.
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Who is subject to OML (Besides a

quorum of the Board)?

What if we direct the superintendent to establish an advisory committee?

What if we direct who is on the committee?

What if Board members serve on the committee?
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A quorum

* Majority

* Vacancies count in determining what your quorum is.
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Agendas

* How specitic does it have to be? Be as specific as possible, but if it is for
executive session, don't defeat the purpose..

* Lists of employees and vouchers.

* Available at a public place at least twenty-four hours ahead of the meeting.
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Agendas

Superintendent and Board Reports.

* Notwithstanding subsection H of this section, the chief
administrator, presiding officer or a member of a public
body may present a brief summary of current events
without listing in the agenda the specific matters to be
summarized, if:

1. The summary is listed on the agenda.

2. The public body does not propose, discuss, deliberate or take legal action at
that meeting on any matter in the summary unless the specific matter is properly
noticed for legal action.
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OML in the Age of Technology

Emails.

One member to all Board members generally a bad idea but okay if:
 From superintendent

* No ongoing discussion;

* one member replies to you personally without sharing;

* But NOT okay if Board member proposes legal action.
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OML in the Age of Technology

Text Messages.
* Public record or no? Probably.

 Sending and receiving them during the meeting

* public thinks you are up to something.
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OML in the Age of Technology

Twitter, Facebook, and Statements to the press.
Public statement on a position you are going to take is not a violation.

BUT commenting between a quorum would be a violation.
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Call to the Public

* Reasonable time, place and manner.

e Crowd control.
* Recess, recess, recess.

* Give opportunity to register support or opposition without talking.
* Responding:

At the conclusion of an open call to the public, individual members of
the public body may respond to criticism made by those who have
addressed the public body, may ask staff to review a matter or may ask

that a matter be put on a future agenda. This does not mean a
discussion.
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Executive Sessions 38-431.03(A)

A)(
A)(2

)
)
)
)
)

) Personnel.
)

Confidential records.

> >

(A

(A

(A)(3)Legal advice.
(A)(4)Instruct your attorney(s).

(A)(5) Instruct your representatives regarding negotiations with employee

organizations regarding salaries, salary schedules or compensation.

(A)(7) Instruct your representatives regarding negotiations for the purchase,

)
N
(A)(6) international and interstate negotiations.
)
sale or lease of real property.
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Executive Sessions 38-431.03(A)

Who may attend—only those persons “whose presence is reasonable
necessary in order for the public body to carry out its executive
responsibilities.”
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Executive Sessions 38-431.03(A)(1)

Personnel

1. Does the employee have a right to attend? No. Just a right to have
matter discussed in public.

2. Does the employee have a right to minutes? VYes.

3. Can this paragraph be used to discuss reorganization? Not unless specific
employees are discussed.

4. 24 hour notice to employee—does this also apply to non-employee
applicants? Yes.

Presentation title 20XX 33



Executive Sessions 38-431.03(A)(2)

Confidential Records

1. Student Records.
2. Teacher Evaluations.

3. Medical records
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Executive Sessions 38-431.03(A)(3)

Legal Advice

Cannot be used as a ruse to talk to each other.

“Once the members of the public body commence any discussion regarding
the merits of enacting the legislation or what action to take based upon the
attorneys' advice, the discussion moves beyond the realm of legal advice and
must be open to the public.”

City of Prescott v. Town of Chino Valley
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Executive Sessions 38-431.03(A)(4)

Instructing vour Attorne

*\When is a vote not a vote?
* Applies to:

e contracts that are the subject of negotiations,
* pending or contemplated litigation or

e settlement discussions conducted in order to avoid or resolve
litigation.

» But you should also take the (silly?) step of voting in public.
Johnson v. Tempe Elementary.

* Minutes should reflect instructions.
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Legal Advice . ..

*Of course, e-session discussions are
confidential.

But . . . What happens it attorney advice gets
out?

*Only the Board may waive attorney-client
privilege.
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Nicholas B. Buzan

finbuzan@susd.org

Thank you
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Committee Goals
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SUSD Strategic Plan

GOAL 1: ACADEMIC EXCELLENCE

Challenge and inspire students to reach high levels of achievement so they
thrive as cog/‘ident, dynamic, future-ready learners equipped to pursue their
passions and ambitions. Commitments:

1.1: Provide learning opportunities that ensure all students graduate
prepared for relevant and viable postsecondary higher learning and careers.

1.2: Cultivate critical and creative thinking by integrating problem-based
learning opportunities throughout the curriculum.

GOAL 5: OPTIMIZED RESOURCES

Generate and utilize resources to maximize educational opportunities in order
to ensure organizational health.

5.3 Ensure equitable distribution of resources to meet the needs of our
students.
Scottsdale esfied
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Committee Purpose and Objective

Purpose

The purpose of the Secondary Science Curriculum Adoption Committee is to review, evaluate, and recommend quality and
appropriate textbooks and instructional resources for approval by the district Governing Board.

Objective

The committee will:
e |Learn about current best practices in three-dimensional science instruction including (but not limited to):
o explaining phenomena and/or designing solutions to problems,
o using science and engineering practices to actively engage students in science learning,
o integrating disciplinary core ideas and crosscutting concepts to drive student learning,
o science sensemaking,
o three-dimensional performance assessments.
Learn about Arizona Science Standards and Arizona science education requirements.
Review rubric criteria to be used to evaluate science textbooks and resources.
Review and evaluate science textbooks and instructional resources.
Recommend textbooks and instructional resources to the Governing Board for formal approval and adoption.

) 42
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Courses Included in this Adoption Cycle

- Earth and Space Science (on level and honors)
- Oceanography/Astronomy

- Environmental Science

- AP Environmental Science

- Zoology/Botany (on level and honors)

- Honors Astrophysics

Scottsdale (usfie 43
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Committee Norms

and Expectations
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Committee Norms

Establishing norms:

e Encourages behaviors that allow groups
to work together successfully.

Allows groups to dialogue, engage Key Question:
productively in conflict, discuss and

decide, invent and problem solve.
How must we conduct ourselves to

Make it safe to examine one’s practice allow us to work together most
and talk about difficult to discuss topics. successfully to accomplish our
goals?

45
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Listen to
understand

Be fully and ask
present. questions for Take care of
Questions and clarification. your needs.

challenges are
welcomed.
Question and
challenge the
idea, not the
person.

Be open to
new ideas.

Be mindful of
how often and

Support the Invite and

how long you Qe welcome the
speak. recommendation contributions of
after consensus every member.
IS reached.

Scottsdale Lugfied 46
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Clarifying Decision-Making Process
Defining Consensus

If all members of a committee/group must agree - or if every
member of a committee can veto taking action - groups will

be subjected to constant inaction... a state of perpetual
Defours et al - Definition of Consensus: status quo.

Without a shared understanding of consensus, persons
determine their own standards.

All points of view have been heard.

The will of the group is evident Consensus decision making is a group decision making
: process that seeks consent of all participants where
even to those who most oppose It. everyone’s opinions are heard and understood. It is an

acceptable resolution; one that can be supported, even if it
is not the “first choice” or “favorite” of each individual.

) 47
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Clarifying Decision-Making Process
Defining Consensus é <) @

Consensus is...

e Consenting to a proposal because group members choose to cooperate
with the direction of the group rather than insist on their personal
preference.

e “Is this proposal something you can live with? While group members
may be willing to go along with a proposal, they do not actually need to
favor it above another choice.

® To “consent”. This means that even if group members disagree, there is
still overall consent to move forward in order to settle the issue.

Scottsdale Lusfred 48
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Words Create Worlds

Away from Deficit-Framing Language — Towards Asset-Based Language

Deficit-Framing Language Asset-Based Language
needs driven strengths driven
problems focused opportunity focused
externally focused internally focused
What is missing that we must go find? What is present that we can build on?

Examples of using asset-based language

Kids and teachers can’t remember all the different websites Teachers and students are most successful when online curriculum can be
and passwords to log into online curriculum resources. accessed through Single Sign-On and the SUSD Clever portal.

My students can’t read this level of text. Students in my class have varied reading levels. Some would benefit from
access to resources such as text to speech and interactive texts to help them
read and understand passages.

There is not enough prep time for teachers to make Teachers will have more time to prepare lessons and activities if provided with
presentations and assessments from scratch. presentations and resources created by the curriculum to use as a foundation.

. 49
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Words Create Worlds

STEM Teaching Tool: Constructive Conversation Resource Cards

STEM Create Evaluate and Compare
teaching tools
Prompts Prompts
- e Whatis ouridea? & How can we decide which is the more
Constru Ctlve e How can we combine these ideas? issua?
= e Wnat do we need to do? o How does the evidence for your argument
C onve rsatlon e What are other points of view? compare to mine?
o What do you think about? & \What criteria do we use to evaluate the
Resource Cards e Why...? How...? | wonder... weight of avidence?
o How do we compare “apples’ of ____ to the
Responses “oranges”of ____?
e Oneidea could be... o Which has the strongest evidence?
C Iari e My hypothesis is... e What is your opinion? Why?
____u e Thatreminds me of... o How might we take the best from both
e | noticed the pattern of... sides?
Prompts e | think it depends on... o How is that evidence stronger than this
e Canyou elaborate on...? OR Can you clarify evidence?
the part about...?
o Whatdo you mean by...7 - Responses
e Say more 3bout.. Fortl Isu Ort . p think we should use the criteria of ____
e Howis important? because ____.
e | understand the part about . but Prompts e ____isstrong evidence because...
want to know 2 e Can you give an example from the & A pointofdisagreement that | have is .
e Can you be more specific? materais? & Eventhoughitseems valid that ____. |
e Iswhatl said clear? OR Does that make e Wnere does it say that? disagree because...
sense? e What is an example from other e Thatis a valid point, but...
e What do you think? readings/materials? e |think the negatives of ___ outweigh the
e Whatis an example from your life? positives of ____
Responses o What is the strongest support for ____? How
. think it means 2 does it support the idea?
e  More specifically, itis . because
- Responses
e An analogy might be... e Forexample...
e Itis imporiant because... e |nthe materialsitext, it says..
o To paraphrase what you just s3id... e Remember in the other subject we studied. ..
e [t sounds like you think that.. o One example from my life is..
e It all boils down fo... e One case that illustrates this is...
e Adifferentway tosay tis .. e Some strong supporting evidence is...
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Committee Timeline
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Proposed Timeline

Date

Thursday, October 19, 2023
Tuesday, October 24, 2023
Monday, October 30, 2023
Monday, November 6, 2023

Monday, November 27, 2023
Monday, December 4, 2023

Monday, December 11, 2023
Monday, December 11, 2023

Monday, December 18, 2023

Scottsdale /¢4
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Description

Committee Meeting, 3:30 - 5:30 pm, Oak Campus

Letters sent to vendors requesting materials to be submitted for review
Committee Meeting, 3:30 - 5:30 pm, Oak Campus

Vendor deadline to submit Letter of Participation and/or complete Letter of
Participation Google Form

Vendor materials due date

Committee Meeting, 3:30 - 5:30 pm, Oak Campus - Materials Review
Public Review of Materials Window Opens

Committee Meeting, 3:30 - 5:30 pm, Oak Campus - Materials Review
Committee Meeting, 3:30 - 5:30 pm, Oak Campus - Materials Review
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Proposed Timeline - Continued

Date

Monday, January 8, 2024
Friday, January 12, 2024
Monday, February 5, 2024
Tuesday, February 6, 2024
Wednesday, February 7, 2024
Thursday, February 8, 2024
Monday, February 12, 2024
Monday, February 26, 2024
Tuesday, March 5, 2024

Tuesday, April 9, 2024

ENGCAGING ALL STUDENTS IN WORLD-CLASS, FUTURE-FOCUSED LEARNING

Description

Committee Meeting, 3:30 - 5:30 pm, Oak Campus - Materials Review - IF NEEDED
Finalist vendors notified and invited to participate in Vendor Presentation Days
Secondary Science Teacher Curriculum Open House, 3:00 - 5:00, Oak Campus
Group A Vendor Presentation Day, Time TBD (8:00 - 3:00), Oak Campus

Group C Vendor Presentation Day, Time TBD (8:00 - 12:00), Oak Campus

Group B Vendor Presentation Day, Time TBD (8:00 - 3:00), Oak Campus

Final Committee Meeting, 3:30 - 5:30 pm, Oak Campus

Optional Governing Board Presentation Practice, 3:30 - 5:00, Oak Campus

SUSD Governing Board Meeting, 6:00 pm, Coronado High School
Presentation/Information Session, 1st Read

SUSD Governing Board Meeting, 6:00 pm, Coronado High School
2nd Read, Possible Action Item

Scottsdale (usfie >3

WWW.SUSD.ORG SCHooL DISTRICT

oy



SUSD | TEACHING & LEARNING 7

Arizona Science

Standards
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Standards vs. Curriculum vs. Instruction

Standards - What students need to know, understand, and be able to do by
the end of each grade (end of high school). The WHAT

Curriculum - Resources adopted by districts to be used in the classroom to
teaching the standards. The HOW (part 1)

Instruction - The methods used by teachers to teach their specific students.
The HOW (part 2)

Scottsdale Lusffed >

ENGAGING ALL STUDENTS IN WORLD-CLASS, FUTURE-FOCUSED LEARNING WWW.SUSD.ORG ’ SSSSSSSSSSSSSS




SUSD | TEACHING & LEARNING A
3 Dimensions of Teaching and Learning Science

Science and Engineering s ekt O
Practices ~ '

)

L Waig0,d guw

Crosscutting Concepts

Pue suonsanb
Supyse

|

Disciplinary Core Ideas

ENGAGING ALL STUDENTS IN WORLD-CLASS, FUTURE-FOCUSED LEARNING
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Science and Engineering Practices

How does it all fit together?

constructing
explanations
Developi and \
p ng designing solutions o
& Using \ &\
} W'Odeh gée é\\ & (IJ'/ 9 %/
' ,}\Q’&\& é&é\ cause and o‘%:o *
- - "0 effect 0'0'/'
i « o
g \ Q‘,&o ?°b ) oo
: F e %,
' N, Gl )
. ) » 3w e
) g0 N W \ 3f X 2%
££% 22¢
What are we trying to figure out? stz ® vsSE
How will we figure this out? \ 03 % 5 § % Science .% § 5
How can we keep track of ideas? - \5' .‘ ’%% % Ehi
5
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Crosscutting Concepts

constructing

explanations
and \
& designing solutions 09»
v, .o% ~ b ) . 66
Crosscutting Concepts o A LR

3
L s . effect %
o S \\
R , <,
g
£

Patterns

© gé * . %%
Cause and effect ££3 /2 5%
\28% sz fo Science § gre
25 e S g2
. . = b
Scale, proportion, and quantity L & <

(

Systems and system models

Supjuip
1euonendwod

Energy and matter
Structure and function

Stability and change
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A tigationg

N %.% 4;% *“5’7@3
Core Ideas for Knowing Science Core Ideas for Using Science
Physical Science U1: Scientists explain phenomena using
P1: All matter in the Universe is made of very small particles. evidence obtained from observations and
P2: Objects can affect other objects at a distance. or scientific investigations. Evidence may
P3: Changing the movement of an object requires a net force to be acting on it. lead to developing models and or
P4: The total amount of energy in a closed system is always the same but can be transferred theories to make sense of phenomena.
from one energy store to another during an event. As new evidence is discovered, models
Earth and Space Science and theories can be revised.
E1: The composition of the Earth and its atmosphere and the natural and human processes U2: The knowledge produced by science is

occurring within them shape the Earth’s surface and its climate.
E2: The Earth and our solar system are a very small part of one of many galaxies within the
Universe.
Life Science
L1: Organisms are organized on a cellular basis and have a finite life span.
L2: Organisms require a supply of energy and materials for which they often depend on, or
compete with, other organisms.
L3: Genetic information is passed down from one generation of organisms to another.
L4: The unity and diversity of organisms, living and extinct, is the result of evolution.
*Adapted from Working with Big Ideas in Science Educationz

used in engineering and technologies to
solve problems and/or create products.
U3: Applications of science often have both
positive and negative ethical, social,
economic, and/or political implications.
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Distribution of Core Ideas of Knowing Science Across All Grade Levels

Knowing Science | Knowing Science 3 4 5 7
P1
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.
The total amount of energy in a closed system is always the
P4: same but can be transferred from one energy store to
Physical Science another during an event.
Knowing Science | Knowing Science 3 a 5 7
E1l The composition of the Earth and its atmosphere and the
Earth & Space natural and human processes occurring within them shape
Science the Earth’'s surface and its climate.
E2:
Earth & Space The Earth and our solar system are a very small part of one
Science of many galaxies within the Universe.
Knowing Science | Knowing Science 3 4 5 7
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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3-Dimensions of Teaching and Learning Science

o ask questions and define problems ® patterns
° ° o « develop and use models o cause and effect
- o plan and carry out investigations o structure and function
e analyze and interpret data ¢ systems and system models
o use mathematics and computational thinking | e stability and change

o construct explanations and design solutions | e scale, proportion, and quantity
e engage in argument from evidence e energy and matter

and Learning One-Pager R e
T

Core Ideas for Knowing Science Core Ideas for Using Science
Physical Science U1: Scientists explain phenomena
P1: All matter in the Universe is made of very using evidence obtained from

small particles observations and or scientific

P2: Objects can affect other objects at a investigations. Evidence may lead to
distance developing modeis and or theones
P3: Changing the movement of an object to make sense of phenomena. As
requires a net force to be acting on it new evidence is discovered, models
P4: The total amount of energy in a closed and theories can be revised.

system is always the same but can be
transferred from one energy store to another U2: The knowledge produced by

during an event science is used in engineenng and
technologies to solve problems

Earth and Space Science and/or create products.

E1: The composition of the Earth and its

atmosphere and the natural and human U3: Applications of science often

processes occurring within them shape the have both positive and negative

Earth's surface and its climate. ethical, social, economic, andfor

E2: The Earth and our solar system are a very | political implications.
small part of one of many galaxies within the
Universe.

Life Science

L1: Organisms are organized on a celiular
basis and have a finite life span.

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

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

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

Arizaona Science Standards, Arzona Department of Education LINK

Scottsdale /¢4
ENGAGING AL sTUPDENTS INPWORLD-cLASS, FEUTURE-F@cUSED EEARNING WWW.SUSD.ORG ' SCHOOL DTSTRICT




SUSD | TEACHING & LEARNING A

3 Dimensions of Teaching and Learning Science

M ~ Science and Engineering

Practices

Crosscutting Concepts ‘\ mI”K
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2004 AZ Standards vs. 2018 AZ Standards
2004 Adopted Standard |2018 Adopted Standard |

6.3.PO1 6.L.2U1.14
Explain that sunlight is the major source of Construct a model that shows the cycling of
energy for most ecosystems. matter and flow of energy in ecosystems.

Crosscutting Concepts:

Patterns; Scale, Proportion and Quantity;
Systems and System Models; Energy and
Matter;

No further clarification provided Background information provided in the
standards document and further clarification
provided in Elements document.
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Less Of...More Of

ADE Resource:

Instructional Shifts: A New
Vision for Science Education

Printed on purple paper

ENGAGING ALL STUDENTS IN WORLD-CLASS, FUTURE-FOCUSED LEARNING

A New Vision for Science Education

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

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

Rote memonzation of facts and terminalogy

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

Preplanned outcome for “cockbook™
Lboratories or hands-on activities

Worksheets

Oversmpification of activities for students who
are perceived to be less able to do scence and
engineering

Facts and terminclogy leamed as needed
while developing explanations and designing
solutions supported by evidence-based
arguments and reasoning.

Systems thinking and modeling to explan
phenomena and to give a context for the
ideas to be leamed

Students conducting investigations, soiving
prodlems, and engaging in discussions with
teachers' guidance

Students discussing open-ended guestions that
focus on the strength of the evidence used to
generate clams

Students reading multiple sources, induding
soencerelated magazine and journal articles
and web-based resources; students developing
summaries of information.

Multipie 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
<an engage in sophistkated sdence and
engineenng practices

Source: National Research Coundl (2095). Cuide to implementing the Next Generation Scavce Standards (pp. 89 ). Wandingten, DC

National Academiss Prase. PEIp iww. nag edulc atalog) 18 30 1 Rasde-1 o-im pla men lng- the-N et g ratices S Cx nde- s Landir ds

WWW.SUSD.ORG '
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https://www.azed.gov/sites/default/files/2020/03/New%20Vision%20for%20Science%20Education%20More%20of%20Less%20of%20.pdf?id=5e6147a703e2b316d078a4c0
https://www.azed.gov/sites/default/files/2020/03/New%20Vision%20for%20Science%20Education%20More%20of%20Less%20of%20.pdf?id=5e6147a703e2b316d078a4c0
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ADE Standards Placemats

Side 1: 28 Essential Standards

Side 2: 3 Dimensions of Science

na Science Standards - High School Essential Standards

o Life Science Standards
Physical Sci Standard: Earth and Space Star
Ottan, evaluate, and communicate about the postive
and negatve ethical, socal, economic, and poltical
HSLADS mplications of human acsvity on the biodversity of an
Develop and use modeds 1o explan the relationship of the HS.E1U1.11 Analyze and interpret data to defermine how energy fom ecosysem.
HSPIUyq | Zructure of aloms 1o pattems and properties cbserved the Sun affects weather patterns and dimate.

within the Pericdic Table and describe how these models
are revised with new evidence.

Develop and use models that show how changes in the
transfer of matter and energy witin an ecosystem and

Develop and use models of the Earth that explains the role HSL20199 | = may affect sms and

Develop and use models for $he Yansfer or sharing of H8.E1U1.42 | O enewmy and matter in Earth’s constantly changing
HSP1U1.2 | electons 1o predict the formation of lons, malecules, and rtemal and extemal symngeosmm hydrosphere. their environmert.
ki natural and synthelic proces atmosphere,
Eixzrt 2 s e Mummummmmumm
and evidence how celular
Ask 5, and carmy out inve: ons to explore HSLIU1 20
HSPIULD the mu mﬂ"\ mm‘:’m u"mﬁ?eamm VII: HS.E1U1.13 Evaluate explanations and theones about the role of organzation, structure, and funcson allow crganisms to
factors. & energy and matter in geciogic changes over time. mantain homeostasis.

Ottan, evaluate, and communicate data showng e
Engage in argument from evidence about the availabiity of HSL20121 and cellutar
natural resources, occurrence of natral hazards, changes mm:nugymucy:qud«uxr

Obtain, evaluate, and communicate information about how
HSP1Us4 | the use of chemisyy related technologies have had positive

and negatve ethical, sccil, economic, andior political HSEINIA | e and human acsvity and how they i
mphcations. other. Construct an explanation for how celular dvision
" " Construct an explanasion for a fiedd's strength and influence pnz mlm.mw:ﬂ Bcw“ exwu:smnym:::du'gsﬂmmm o
P2 on an abject (slectric, gravitational, magnetic). MS.E2u14s | Constnuct an expianation based on evidence to flusirate
e : N the role of nuciear fusion in the Ifle cycle of a star. Obtan, evaluate, and commenicate the efhical, social
cllect, analyze, and inferpret data regarding e change n HSL1U323 | economic andior polfical iImpiicasions of the detection
HSP3ULE | motion of an abject o system in one dimensicn, 0 and treatment of abnormal cedl function
construct an explanation using Newlon's Laws. Construct an of how forces impact

HS.E2U1.16 | the evolution of planetary motion, structure, surfaces.

atmospheres, moons, and fings HS.L3U1.24 | Construct an explanation of how he process of sexual

1]
Use mathematics and computational thinking o explain reproduction contriuies % genetic vanation.

HSP3U27 | how Newton's laws are used in engineering and
technologies to create products to serve human ends.

Construct an explanation of the origin, expansion, and
scale of the universe based on astronomical evidence.

Ottan, evaluate, and communicate information about

HS.E2U1.47 the causes and implications of DNA metasion

Engage in argument from evidence that $he net change of PALRS

HSP4ULS | energyin a system is aMays equal to the total energy
exchanged between the system and the surToundings.

Engage in argument from evidence regarding the etical
HS.L3U326 | zocial economic, andior poliscal implications of a
current genetic technology.

Engage in argument from evidence regarding the ethical,
HS P39 | socal, economic. andior poliscal benefts and labiities of
energy usage and transfer.

Ottan, evaluate, and communicate evidence that
HSL4U127 | descrides how changes in frequency of inhertied traits in
2 population can lead 1o bilogical dversey.

Construct an explanasicn abocut he relationships among the
HSP4U1.10 | frequency, wavelength, and speed of waves traveling i
various media, and their applicaions to modern technology.

Gamer, evalsate, and communicate mulple ines of

HSL4U1.28 | empinical evidence to explain the mechanisms of
ARIZONA biiogeal evcluton
Department of Education

*Optimized for 11x17 printing Released 11/03/2022

The and and of woeld or how and buld
© ask questions and define problems * use mathemascs and computational TInking
 develop and use models * constuct explanations and design soiuScns
 pian and camy out investigasons:  engage in argument from evidence
. 4 _obtain, evalsate, and communicate information

* pattems * sabiry and change

o cause and effect « scale, proportion, and quantity
¢ s¥ructure and funcicn * energy and matter
. ﬂmmﬂs&m
Core Ideas
Core Ideas for Knowing Sci
[ Bhysical Scionce Li-_ﬁgm_-

Physical saence encompasses physicl and chemical sub-processes that oocur wiin systems. Al the high school | Lie science focuses on the pamiems, processes, and relationstps of Iing organisms. The standards for lfe science
Jevel, students gain an understanding of Shese processes at both the micro and Macro levels through the iMensive | eNcomPass he areas of cels and organisms; ecosystems, inferactions, energy and dynamics; heredity: and bidiogical
shudy of matier, energy, and foroes. drversity.

£1: All matier in the Universe is made of very small particles. L1: Organisms are ceganized on a ceflutar basis and have a frite Ide span

P2: Objects can affoct other objects t a distance L2: Organisms require a supply of energy and matenals for which they often depend an, or compete with, ather

P3: Changing the movemnent of an object requires a net force to be acting on it. "'39":“"‘5

P4: The total amount of energy in a closed system & atways the same but can be transtesred from one energy store i | L3 Genetic information & passed down fom cne generation of organisms; to andter.

v dbiar ki i el L4: The unfty and dversity of arganisms, living and extinct, is the resut of evolution.

Earth and space science encompass processes $iat occur on Earth whike also addressing Earth's place within our solar system and gataxy. At the high school level, students gain an understanding of these processes through a wide scale:
unimaginably large % nvisibly small' Earth and Space Scences, more han any ather dscpiing, are rooted in cther scientiic discipines. Students, through the close study of earth and space, wil find dear appications for their knowedge of
grawitation, energy, magnetics, cycles, and bialogical processes.

E1: The compasition of the Earth and s atmasphere and the natural and human processes CCCurTing within them shape the Earsy's surface and its climate

E2: The Earth and cur solar sysiem are a very small part of ane of many galaxies within the Unive:

U Scientists expiain "3 endence obtained from obzer and or soemsfic invessgancns. Evidence may lead to
and thearies can be revised.
UZ: The knowledge produced by sclence is used in engineering and technologies to solve problems andior create products.

U2 Appications of sclence ofien have both positive and negative ethical, scci, economic, and/or poltical impications.

joping models and or thearies 1o make sense of phenomena. As new evidence |s discovered, models

*Optimized for 11x17 printing

ARIZONA Released 11/03/2022

Cepartment of Education

% 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.
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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

“

Plus HS+E.E2U1.13

ﬂ

Plus HS+E.E2U1.14

to
explain the

Crosscutting Concepts & Background Information for Educators

Crosscutting Concepts:
Patterns; Cause and Bifect; Scale, Proportion and Quantity/Systesns and System Models

Energy and Matter; Structure and Function; Stability and Change4

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. 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. Gravity holds Earth in orbit around the sun, and it holds
the moon in orbit around Earth. 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. Cyclical changes in the shape of Earth’s orbit around the sun, together with changes
in the orientation of the planet’s axis of rotation, both occurring over tens to hundreds of
thousands of years, have altered the intensity and distribution of sunlight falling on Earth.
These phenomena cause cycles of ice ages and other gradual climate changes.* (°- 176

Scottsdale /¢4
ENGAGING AL sTUPDENTS INPWORLD-cLASS, FEUTURE-F@cUSED EEARNING WWW.SUSD.ORG ' SCHOOL DTSTRICT




SUSD | TEACHING & LEARNING A

SUSD Course Placemats

”“ Arizona Essential Standards: Oceanography/Astronomy

Earth and Space Science Standards

Earth and Space Science Standards

Earth and Space Science Standards

Analyze and interpret data 1o determine how energy

Engage in argument fram evidence about the

Construct an explanation of the angin, expension, and scale of the

Earhi's qust

between aobjects.

HHSEWIN | form the Sun affects weather patierrs and cimase. | | e e00e 00 Iabiity of st ofnaturat | | *HSEUIAT | (ieror biamed oo sstrancmical evidence
- hazards, changes in dimaste, and huran activity and
Construct an explanaton based on evidenoe for haw they influence each other HS4EE2U1.1 QObitain, evaluate, and commuricse informatian an haw e nebuar
HS+E.E1U1L.1 | how the Sun's energy transfers between Earth's A 2 theory explains solar systern formaton with dstind regons
systems, Construdt an explanation, based an evidenos, for how 4 characienzed by different types of panetry and ather bodies.
HSsEEqUng | e wvalability of natursl resources, occurrence of
Develog and use modets 1o describe how vanations ratural hazards, and changes in dimate have HS+E.E2U1.1 | Obtain, evahuate, and commurscate information about pattems of
1S+E.E1U1.2 | in the fow of energy inlo and out of Earth's systems influenced human acSvity. size and scale of our <ol system, our galaxy, and e universe
res=ull in changes in clinate.
Ask questions. define problems, and evaliaie a HSsEE2uR.1 | OBtain. evakiate, and commuricste the impact of techraiogy on
Analyze geoscence dats and $e results from global =olution (o a complex problem, based on pricitized e . human understanding of the formation, scale, and composition of
HSsE EqUy3 | dlimete modeds to meke evidenos based predicions criterizs and tradeafs, thet account for a range of ! the wiverse.
o - 3 -l -
of current rate and scale of globl or regional consrsnts, ncluding cost, safety, refiabilty, and
dimaste changes. sesthetcs, s well 2= possble socal, cullural, and Physical Science Standards
evronmenal Fnpocis
Develop and L=e modets of the Earth that explains o~
SHSEU1.12 | B rle of energy and matier in Earth's constantly Develop and use a quantitsive model 1o ilustrste the *HSP2U15 mmx m;;:w::*mc::: :‘-tk::ﬁsnngm th and infusnce on an
E changing internas and exiemal sysiems (gecsphere, | [ o - redation=hip amang Earth systemns and the degree 1o e » O - magnetic)
o v which thase relatiorships are being modified due o X
o activity Use mathematics and mp\nhm finking to explsin how
Analyze and interpret geoscience dits io make the *HS.P3U27 N:?arts Lz Wchl-ﬁcd i engineering and technologies to creale
HSSEE1Us.e | Csim that dynamic ineractons with Earth's surface Corstruct an explanaion based on evidence 1o ERCCRICES 2 S W TN AT i
= can create feedbacks that cause changes o other *®HSE2U1.15 | ifustrate the roke of nuclesr fusion in the lfe cyde of a =
Earth sysiems. star Engeege in argument from evidence that the net change of enesgy in
: *HSP4ULS a system s always equal 1o the tolal energy exchanged between
Qtain, evahuate, 2nd commuricase information an Obtain, evahiate, ard communicate scenlific e L T
HSSEE1ULS | the efiect of waler oo Earth's materials, surface HS$EE201.12 | informaticn about the way stars, throughout ther =
processes, and groundwater systems. stedlar stages, produce elements and energy Construct an explanafion about the relationships e i
= ? : *HSPAU110 | frequency, wavelength, nd speed of waves raweling in various
Evahsate explanatons and thecries sbout e role of Consiruct an expianation of how gravitational forces v Tt T
*HSEIULIS | oy and matter in geologic changes over lime. *HSE2U1.16 | impact the evolusion of planetary mokion, structure, 7 v
surfices, simaspheres. moons, snd rings. Life Science Standards
Obtain, evahate, and communicate infarmation of
HSsEE1ULE | e theory of plate seclonics to explain the HS+EE2U1.13 | Analyze and nlerpeet dats showing bow granitastion Obitasin, evaluate, and communicate sbout $ie positive and negative
b - diferences in age, structure, and composition of forces are nfluenced by mass, and the distance *HS.L2U3.18 | ethical, social, economic, and poliscyl implcations of human acivity

an the bindversity of an ecasysten.

Engage in argument from evidencos of ancient Eart
materials, meleariles, and other planetary surfaces
ta explain Earth's formasion and early hislory.

HS+EE2U1.14

Use mathernaics and computationad thinking to
eopian the movenent of planets and abjects in $ie
ar sysiem.

Develop and L=e models 1o ifustrate how Earfr’s
intemal and surface processes cperale over Sme to
fiarm, madify, and recyde continental and ocean
fioor features.

*Optimized for 11x17 printing
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a Essential Standards: Oceanography/Astronomy

Ee Sclenca Standards

Earth and Space Sclence Standards

Earth and Space Sclence Standards

it to deterrine how energy from the Sun

o cmr:-'.c system is the decromagnetic
5 its reflection, absorption, siorage, and
;:fec. ccean, and land systems and is

i of the Earth that explans the rde of
ntly changing internal and external systerns
pre, biosphere)
and interacting, cause feedback effects
jhe ariginal changes.
[ sesmic waves, reconstructions of
riace and it= magnetic field, and an
themical processes lead o 8 moddl of
|pare, a liguid outer core, and » sdid mantie
r and its plates oocur primarily throogh
ves the cyding of matier due to the
fritis interior and gravitational movernent of
feice.
changes to glabal and regional direste cn
g changes in the Sun's energy output o
Fean crculation, volcanic activity, glacers,
|=. These changes can occur on a variety of
rdicanic ash clouds) o niermediste (ioe
cydes.

N how the SDPESrance of iand feanures
23Us) 2nd seafioor features (Such &8
= 2 result of ot construcve forces (Such
baeny] and cESUCH/E MECHINISTS (SUCh
[osstal erosion). TIvs 002s not incuce
\mation of specific QE0graoNC f23nies of
both 5 one aimensional moos! of Earth
psky;, and 2 three amansions mOOE( wich
ng the resuiting plate sBcionics. Examoies
thres-0MEnSiona) SYUCLIE 00tEINed oM
[ change of Earth's magnesc feld (as
r cOre). and icentifcstion of me
Pon pressure iaboratory expanments.

HS.E1U1.13 Evauale explans
energy and matier in gealogic chas

ans and thearies aboul the role of
ges over tme.
Continental rocks, which can be older than 4 bilkon ye
generaly much older thin rocks an the coman Soar, w
than 200 milkian yesrs oid

The raioactive decay of unstable isotopes continually penerates
new energy within Earth's crust and mangle, providing the pomary
source of the heat that drives mantie convectan, Plate ectanics
can be viewed as the surface expression of mante convection

HS.E1US.14 Engage n argument fram evidence about the availability of

nastural resources, occurrence of natural

szaruis, changes in cimate,

and hurman activity and how they Fiffuence eech other.

Resource svalability his guided the deveiopment of human
sockely.

Globsd cirnate models are ofien used 1o understand the process of
cimale change because these changes are complex and can ocour
slowly ovee Exrths history. Though the magnitudas of human
Fnpacts are grester than they have ever been, %o oo are human
abilities 1o moded, predict, and manage cusrent and future impacts.
Nastural hazards and ather geclogc events have shaped the course
of human history; they have significantly sltered the sizes of human
populations and have driven human migrations.

The sustainability of human societies and bodiversity that suppors

thesn recuires respansble managerment of naturl resources.

HS.E2U1.16 Construct an explanation of how gravitational foroes mpact
the evaution of planetary moson, structure, surfaoes, atmosphares,
maons, and rings.

Cianfication Statemant EMEnas's 15 on NewioniEn grankationsl 2es
QOVEMING ODES MOYONS. WAICH S00ly 10 PUTIE-MECE SIENNES 38 el
35 piEnets ano Lioons

Bounaary: Mathemancal reprasentations for the graviational atiraction of
Dodies and Kepier's iIaws of orbiial motions shouid not ceal with more
han two bodies, nor VOIVE CaICLUS.

Kepler's laws describe common festures af the maticns of orbiting
obyects, induding $eir elipicel paths sround $ie Sun. Orbits may
change due o the gravitational effects from, or callisans with, other
objects in the solar systern.

Cydical changes in the shape of Exrth’s orbil around the Sun,
together with changes in the ik of the planet’s axis of rotation, bath
ocrurning over hundreds of thousands of years,
intensty and distribution of sunlight faling on
phencrmens ciuse i cyck of e ages and other g -d....: cimate
changes

HS.E2U1.15 Construct an explanation based on evidence (o illustrale
the: role of nuclear fusicn in the e cyde of 2 star

Our Sun = ane af many stars that make b the Universe.
essengally made of ydrogen. The source of energy that the Sun
and all stars radiate cormes from nudear reacons in ther central
cores.

Nutiear fusion processes in the center of the Sun release the

t ultimately reaches Earth as radi
an hydrogen and helium formed 2 the Sme of the big bang
nuciesr fusion within stars produce all stormic nudei lighter $han
and including iron, and the process releases dectromagnetic
energy. Hemder slements are produced when certain massive stars
achieve a supsmova stage and explode

HS.E2U1.17 Construct an explanation of fie ongin, expanson, and scale
of the universe based on astronamical evidence.

Cianfcanion Statemant EMENas's 15 00 IS SSIONOTIC! SVi0ence of the
EGEAIR Of Mgt OM QSISSS 35 30 NGICIN0N 1S NS UNIVErSE IS
cumEniy D3OG 102 COSTIC METOUE\E DSCkrouna 35 1he remnant
r301280n YO the DY 03N, SN0 e GDSENEC COMPOSIIoN of Gronary
maner of the Lnwerss, pamaly found in S37S a0 InterEEla 03s2s (MOm
he Sp2CE Of SISCYOMEENENS rEOEN0N MOM SA%) Wi malthes thal
preaiciad by the big bang theory (3/4 hyarogen and 1/4 hedum).

The =tudy of stars’ light spectra and brightness & used to identfy
compositans elements of stars, fieir movenents, and ther
tistances fram Earth.

The big bang theory s supported by abservations of distant galies
receding fram our own, of the meassured composition of st and
ron sieflar geses, and of the maps of specirs of the primordial
radiation (cosmic micoasve background) that =il fils the universe

ENGAGING ALL STUDENTS

The slements are not to be used check-off list, but rather a

useful tool to help educators identity the epacific pleces of
knowledge and =kill that make up the practice, crosscutting

eoneopt. or core Ides at that

grade-band.
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Looking at the Standards

As you take a closer look at the standards
covered in the courses/units for which
you are reviewing materials, think about
and discuss:

- What do students need to DO?

- What do students need to KNOW?

- How would students demonstrate
their understanding of that standard?

Scottsdale Husfredt 69
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Student Experience

- Make observations

- Ask questions

- Conduct an investigation

- Develop a model

- Communicate the results of an investigation
- Engage in argument from evidence

- Obtain information from multiple sources

- Construct an explanation

Scottsdale segfedt 70
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AZSS vs. NGSS

Scottsdale sustred /1
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AZSS: Three Dimensions of Teaching and
Learning Science

construtfting
Science and Engineering . @f\
Practices

)

y su’alqmd Fuy

|

Crosscutting Concepts

Pue syonsan®
Supjse

Disciplinary Core Ideas

& %
/ N
Pue synewapew
Suisn
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Working with
Big Ideas
K-12 SCIENCE | of Science Education

EDUCATION

Pracuces, Crosscuttng Concepas, and Core ideas

AzSS

Scottsdale /¢4 74
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What is the SAME between AZSS and NGSS?

Three-Dimensional Learning
- Science and Engineering

Practices
K12 SCIENCE | . Crosscutting Concepts
EDUCATION  merrem  Biseint coretd

Phenomena Drives Instruction

Scottsdale susfred 7>

ENGAGING ALL STUDENTS IN WORLD-CLASS, FUTURE-FOCUSED LEARNING WWW.SUSD.ORG ’ SSSSSSSSSSSSSS




SUSD | TEACHING & LEARNING

What is DIFFERENT between AZSS and NGSS?

st-;_,igne'ejgjv__,;jfj 'Engineering Disciplinary Core Ideas Crosscutting Concepts
Practices _
B - patems
N Ak Allachone Pldafning : Matter interactions
1‘A5kmg QQ_G,SHBI],S, & deﬁnmg PS 2: Motion & stability: Forces &
problems interactions
A PS 3: Energy 2. Cause & effeCt

PS 4: Waves & their applic
technologies for informatj

LS 1: From molec
structures & pro

LS 2: Ecosyst

energy, & 4. Syst
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What is DIFFERENT between AZSS and NGSS Core Ideas?

Disciplinary Core Ideas

Core Ideas for Knowing Science Core Ideas for Using Science
Physical Science Physical Science U1: Scientists explain phenomena using
PS 1: Matter & its interactions P1: All matter in the Universe is made of very small particles. evidence obtained from observations and
i';f; 3;::?2::" & stability: Forces & P2: Objects can affect other objects at a distance. or scientific investigations. Evidence may
PS 3: Energy P3: Changing the movement of an object requires a net force to be acting on it. lead to developing models and or
PS 4: Waves & their applications in P4: The total amount of energy in a closed system is always the same but can be transferred theories to make sense of phenomena.
technologies for information transfer from one energy store to another during an event. As new evidence is discovered, models
Life Sciences Earth and Space Science and theories can be revised.
b teu : E1: The composition of the Earth and its atmosphere and the natural and human processes . ;
LS 1: From molecules to organisms: : S A RN U2: The knowledge produced by science is
occurring within them shape the Earth’s surface and its climate. : ; !

structures & processes : s used in engineering and technologies to
LS 2: Ecosystems: Interactions E2: The Earth and our solar system are a very small part of one of many galaxies within the

s 2t ? . solve problems and/or create products.
energy, & dynamics Universe.
LS 3: Heredity: Inheritance & Life Science U3: Applications of science often have both
tasri:ﬁg"o?f tfa;tls Mistionsibvid L1: Organisms are organized on a cellular basis and have a finite life span. positive and negative ethical, social,
diver.sit); Qgica evaruation: ity L2: Organisms require a supply of energy and materials for which they often depend on, or economic, and/or political implications.

compete with, other organisms.

Earth & Space Sciences L3: Genetic information is passed down from one generation of organisms to another.
ESS 1: Earth's place in the universe L4: The unity and diversity of organisms, living and extinct, is the result of evolution.
ESS 2: Earth's systems *Adapted from Working with Big Ideas in Science Education
ESS 3: Earth & human activity

iéan
W! licati f Sci

ETS 1: Engineering design
ETS 2: Links among engineering,
technology, science, & society

- 77
Scottsdale
ENGAGING ALL STUDENTS IN WORLD-CLASS, FUTURE-FOCUSED LEARNING WWW.SUSD.ORG ' S led bl




SUSD | TEACHING & LEARNING A

NGSS BOTH AzSS
Disciplinary K-12 Framework for Core Ideas
Core ideas Science Education
3-Dimensional Also incorporates
" ' . research from
Science & Er.\gmeermg Working with Big
Practices Ideas of Science
Crosscutting Concepts Education

Phenomena-Based

*Locations of SEPs and Core Ideas vary by grade level*

Scottsdale suized 78
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Example Standards- Physical Science

Students who demonstrate understanding can:

MS-PS1-  Develop models to describe the atomic composition of simple molecules and extended structures. [Clarification

1. Statement: Emphasis is on developing models of molecules that vary in complexity. Examples of simple molecules could include
ammonia and methanol. Examples of extended structures could include sodium chloride or diamonds. Examples of molecular-
level models could include drawings, 3D ball and stick structures, or computer representations showing different molecules with
different types of atoms.] [Assessment Boundary: Assessment does not include valence electrons and bonding energy, discussing
the ionic nature of subunits of complex structures, or a complete description of all individual atoms in a complex molecule or
extended structure is not required.)

The performance expectation above was developed using the following elements from the NRC document A Framework for K-12 Science Education:

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts

Developing and Using Models PS1.A: Structure and Properties of Matter Scale, Proportion, and Quantity
Modeling in 6-8 builds on K-5 and progresses to « Substances are made from different types of « Time, space, and energy phenomena can be
developing, using and revising models to describe, atoms, which combine with one another in observed at various scales using models fo study
test. and predict more abstract phenomena and various ways. Atoms form molecules that range systems that are too large or too small.
design systems. in size from two to thousands of atoms.
« Develop a model to predict and/or describe « Solids may be formed from molecules, or they
phenomena. may be extended structures with repeating

subunits (e.g., crystals).

(o8]
Physical Science Standards Learning Progressions, Key Terms, and Crosscutting Concepts
8.P1U1.1
Develop and use a model to demonstrate that atoms and All materials, anywhere in the universe, living and non-living, are made of a very large
molecules can be combined or rearranged in chemical numbers of basic ‘building blocks’ called atoms, of which there are about 100 different

kinds. Substances made of only one kind of atom are called elements. Atoms of
different elements can combine.together to form a very large number of compounds. A
chemical reaction involves a rearrangement of the atoms in the reacting substances to
form new substances, while the total amount of matter remains the same. The
properties of different materials can be explained in terms of the behavior of the atoms

reactions to form new compounds with the total number of
each type of atom conserved.

8.P1U1.2 and groups of atoms of which they are made. 2(r 29

. taif' n.d eva ate inf ion regard.ing how . Crosscutting Concepts: patterns; cause and effect; scale, proportion and quantity;
scientists identify substances based on unique physical and | systems and system models: energy and matter; stability and change; structure and
chemical properties. function 4

. 79
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Example Standards- Side by Side

NGSS AzSS
Coding: @’51'1 \/ a 1U1.1 v

Develop models to describe the Develop and use a model to demonstrate that atoms
atomic composition of simple and molecules can be combined or rearranged in

Standard: . . :
molecules and extended chemical reactions to form new compounds with the
structures. V total number of each type of atom conserved.

Science &

Engineering Develop Models Develop and Use Models
Practice:

PS1.A: Structure & Properties | P1: All matter in the Universe is made of very small
of Matter particles.
Substances are made from different U1: Scientists explain phenomena using evidence
types of atoms, which combine with obtained from observations and or scientific

Core Idea: | one another in various ways. Atoms investigations. Evidence may lead to developing
form molecules that range in size from | models and or theories to make sense of phenomena.
two to thousands of atoms. Solids As new evidence is discovered, models and theories
may be formed from molecules, or ¢

. can be revised.
they may be extended structures with
repeating subunits (e.g., crystals). V
Crosscutting Scale, Proportion, & Quantity Any of the 7 Crosscutting Concepts, suggested:
_Concept: Cause & Effect, Stability & Change, Energy & Matter

Scottsdale /¢4 80
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Example Standards- Side by Side

Coding: @52-1 x @m.s X

Develop a model to describe the | Construct an argument from evidence that

Standavd: | POVEEnt of matter among organisms are interdependent.
plants, animals, decomposers,
and the environment. X

Science &

Engineering Develop a Model Construct an argument
Practice: x X

LS2.A: Interdependent L2: Organisms require a supply of energy and
Relationships in Ecosystems materials for which they often depend on, or compete
The food of almost any kind of animal | With, other organisms.
can be traced back to plants. U1: Scientists explain phenomena using evidence

Core Idea: | Organisms are related in food webs in | obtained from observations and or scientific
which some animals eat plants for investigations. Evidence may lead to developing

food and other animals eat the models and or theories to make sense of phenomena.
animals that eat plants. [omitted the ; _ ;
As new evidence is discovered, models and theories

rest] V can be revised. V

Crosscutting Systems & System Models Any of the 7 Crosscutting Concepts, suggested:
Systems and System Models, Structure and Function

. 1
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Why is this important to know and
understand?

Scottsdale Lusfiedt 82
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Arizona’s Science Standards Summary
AzSS vs. NGSS Planning Guide — K-12

rizona’s 2018 Science Standards Summary & AzSS vs. NGSS Planning Guide - K-

T ——— Alignment of the AzSS to NGSS Performance

Standards - What a student needs to know, understand, and be able to do by the end of each grade. Standards bulld 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 leaming the standards. Curricula are adopted at a local level by districts and schools. Cumcula include Ex p e Cta t I o n S N Ot e : A n

scope and sequence of K-12 standards and/or learning objectivesitargets aligned to the state standards. Comprehensive cumicula are necessary to plan the
pace of instruction, alignment standards and grade level expectations horizontally and vertically, set district assessment and professional development
calendars and guide teachers as they deliver instruction.

Instruction - The methods and processes used by teachers in planning, instruction and assessment. Instructional techniques are empiloyed 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.

e e S e e e ol o e e S = Strong: Both the Core Idea and Science

learning goals/targets using a range of methods serving many important users and uses at a vanety of levels from the classroom to the boardroom. In this
sense, assessment is an essential part of informing the teaching and leaming process

i ——— and Engineering Practice (SEP*) are the same

1. Three-Dimensional Leaming: An instructional approach where students make sense of phenomena of the natural world through “engaging in science

e sy s oW B oo i DA e e P = Partial: Core idea is closely related; SEP

2 E and Deslg Soluti to Prob Providing a context for lessons, units, and programs that spark students’ curiosity

about the phenomena of the natural wona and provides a motivation to leam the core ideas of science. The content becomes meaningful, and students

are engaged with learning the content to explain the phenomena or 1o design solutions to a problem. t t h
3. Incorporating Engineering Design: Incorporating engineering design and nature of sclence are practiced and experienced by students throughout I I l ay O r l I l a y n O I I I a C

the Anzona Science Standard.

4. Bullding K-12 Progression: Science engineenng practices, crosscutting concepts, and core ideas build coherent leaming progressions both within a

' ** = Not Closely C lated: Th [
o e L o e ® NC** = Not Closely Correlated: There is no

broad and deep conceptual understanding in all three subject areas.

R e A A Rt strong or partial correlation in this grade

Harlen, W. (2015). Working with big ideas of science education. Global Network of Science Academies (IAP) Science Education Programme: Trieste, Italy.
Moulding, B.D., Bybee. R.W., Paulson, N. (2015). A vision and plan for science teaching and leaming. USA: Essential Teaching and Learning Publications.
National Research Council (NRC). (2012). A Framework for K-12 sclence education: Practices, crosscutting concepts, and core ideas. Washington, DC: The

National Academies Press. b a n d
Schwarz, C.V., Passmore, C., Reiser, B.J. (2017). Helping students make sense of the worid using next generation science and engineering practices.
Artington, VA: NSTA Press

What are NGSS Performance Expectations? (2017). Retrieved from httpsJ//www.albert.io/blog/what-are-ngss-performance-expectations/

The inteation of this document is to help Arizona educators determine if o Next Generation Science Standard (NGSS) resource could be used when planning for instruction with the Arizona
Science Stondards (A2SS). This document describes how the Arirana Science Standards may or may not align fo the Next Generation Sclence Standards.

12.2.21 | Page10f32
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Arizona Science Standards- HS Life

Next Generation Science Standards- HS Life

Gather, evaluate, and communicate multiple lines of empirical evidence
to explain the mechanisms of biological evolution.

Essential HS.L1U1.22 P | HS-LS14 Use a model to illustrate the role of cellular division (mitosis) and

differentiation in producing and maintaining complex organisms.

Construct an explanation for how cellular division (mitosis) is the

process by which organisms grow and maintain complex, interconnected

systems.

Essential HS.L1U3.23 NC | There is no strong or partial correlation to an NGSS standard in this grade
band.

Obtain, evaluate, and communicate the ethical, social, economic and/or

political implications of the detection and treatment of abnormal cell

function.

Essential HS.L3U1.24 P | HS-LS3-2 Make and defend a claim based on evidence that inheritable
genetic variations may result from (1) new genetic combinations through

Construct an explanation of how the process of sexual reproduction meiosis, (2) viable errors occurring during replication, and/or (3) mutations

contributes to genetic variation. caused by environmental factors.

Essential HS.L3U1.25 P | HS-LS3-2 Make and defend a claim based on evidence that inheritable
genetic variations may result from (1) new genetic combinations through

Obtgln. evaluate, and communlcate information about the causes and meiosis, (2) viable errors occurring during replication, and/or (3) mutations

implications of DNA mutation. caused by environmental factors.

Essential HS.L3U3.26 NC | There is no strong or partial correlation to an NGSS standard in this grade
band.

Engage in argument from evidence regarding the ethical. social,

economic, and/or political implications of a current genetic technology.

Essential HS.L4U1.27 P | HS-LS4-3 Apply concepts of statistics and probability to support

Obtai I d i . h explanations that organisms with an advantageous heritable trait tend to

btain, evaluate, and communicate evidence that describes how increase in proportion to organisms lacking this trait.

changes in frequency of inherited traits in a population can lead to

biological diversity.

P | HS-LS4-5 Evaluate the evidence supporting claims that changes in
environmental conditions may result in (1) increases in the number of
individuals of some species, (2) the emergence of new species over time,
and (3) the extinction of other species.

Essential HS.L4U1.28 S | HS-LS4-1 Communicate scientific information that common ancestry and

biological evolution are supported by multiple lines of empirical evidence.
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Vendor Letter -

Criteria
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&. Scottsdale seied School District

Engaging all studants in worid-class, future-focused learming

SECONDARY SCIENCE CURRICULUM ADOPTION COMMITTEE

Vendor Letter - Criteria S e e

SUSD's MISSION: We inspire, motivate, and empower all o think critically, act collaboratively, and
y for a ife of i P , community engagement, and personal growth.

DRAFT Criteria for determining the quality of instructional materials indude:

Accuracy and Alignment:
* Aligned to Arizona Science Standards (must provide an explicit AZSS alignment document).
e Aligned o course and exam content of AP courses (x! applicable).

o  Uses scientifically accurate and grade P information, ph and
P 1o support 2 leaming.

e Curri is based with g

o Designad so students make sense of pt pt andior design ions (o prob by

g Practices, C g

engaging students in 3.dimensional leaming (Science and
Concepts, and Core Ideas).

e When appropriate, links are made 1o AZ Science Standards in all the domains (life science,
physical science, and Earth and space science). Core ideas from different disciplines are used
together to explain phenomena.

e Curricuum is at least 20% ion-based (d 1o providing an ity for
students to manipulale equipment, materials, or specmens Mop skils in observation and
ansyss and to discover, demonsirate, Bustrale, or test scientific principles or concepls).

e Appropriate lessons, i g and that prepare students for high stakes
per based lasks, and advanced coursework.
wpmummmmumwum
in that reflect the practice of scGience and

engneemg as expenenmd in me real world.

e Provides g for 1o instruction and (both
support and enens&om)

e Questions and |earning tasks er the and i of aritical and creative
thenking

Prebkm;-based leaming and simulations relevant Lo the lives of students.
Differentiation in each unit (coment, process, product for readiness, language ability, learning

style, etc )
® Resources spark student interest and include i isci Y. real workd cor
Em of Use and Support
Layout and of curri materials i to ease of use.

o Resources are svailable in multiple formats for both students and leachers (hard-copy, digital,
elc.). Digital resources can be accessed by leachers and students through SUSD's learing
management systems (Clever, Google Classroom, Synergy, eic.).

e Curriculum is designed to link student engagement and knowledge across lessons and units and
s arranged in 3 logical sequence

. supports Io thal bultress student academic honesty.
. Swmg guroehnes and rubrics are provided for assessments.
. is p to support son of ¢t
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ADE Resources
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Arizona Department of Education Resources

Arizona Science Standards webpage
Recorded Webinars and Videos (16 available)

- Science Standards Overview Video
- Phenomenon-Based 3-Dimensional Instruction Video
- SEPs, CCCs, and Core Ideas: Putting the 3-Dimensions Together Video

ADE Guidance for Evaluating High Quality Instructional Science Materials
Resource Page and Video

¥ ARIZONA

Department of Education

And so much more!

Scottsdale st 88
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https://www.azed.gov/standards-practices/k-12standards/standards-science/
https://youtu.be/5SBi7ow9w-U
https://youtu.be/yf3UfbTECSs
https://youtu.be/uuscqqRHs7U
https://www.azed.gov/sites/default/files/2021/02/ADE%20Guidance%20for%20Evaluating%20Science%20Instructional%20Materials.pdf
https://www.azed.gov/sites/default/files/2021/02/ADE%20Guidance%20for%20Evaluating%20Science%20Instructional%20Materials.pdf
https://youtu.be/13yf3qH7d7o
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Next Meeting

Monday, October 30, 2023 from 3:30 - 5:30
at SUSD Oak Learning Campus 7501 E Oak St, Scottsdale, AZ 85257
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Meeting
adjourned!
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