CORE IDEAS: 1 OF THE 3
DIMENSIONS OF THE AZ
SCIENCE STANDARDS




Who’s In the
room?

Complete the poll that will
be on your screen.

Webinar
Expectations

m Microphones are
disabled

m Utilize the chat room for
discussion/comments




Objectives

m Recognhize how phenomena can be
used by students to deepen their
understanding of core science ideas.

m Describe how core ideas progress
through the grade bands to support
student learning.

m Explain how core ideas are an
integral dimension to the Arizona
Science Standards for students to be
scientific literate.

Norms

m Ask questions
m Embrace mistakes

m Integrate new
information

m Open your mind to
diverse views

m Utilize what you learn
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No more “mile wide, Inch deep 2004 AZ Science Standards

“...the framework focuses on a e |dentify observable similarities
limited number of core ideas... and differences

Reduction of the sheer sum of between/among different
details to be mastered is intended groups of animals.

to give time for students to engage

in scientific investigations and * Distinguish between voluntary

arsumentation and to achieve and involuntary responses

depth of understanding of the core

. ., * Explain the hierarchy of cells,
ideas presented. P d

tissues, organs, and systems.

 Describe the purposes and
processes of cellular
NGSS Lead States. 2013. Next Generation Science Standards: For States, By States. Appendix E:
Progressions within the Next Generation Science Standards. Washington, DC: The National Academies H
- reproduction




Learning as a progression

“IThe framework] is built on the
notion of learning as a
developmental progression. It is
designed to help children
continually build on and revise
their knowledge and abilities.”

NGSS Lead States. 2013. Next Generation Science Standards: For States, By States. Appendix E:
Progressions within the Next Generation Science Standards. Washington, DC: The National Academies
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Core ldeas (Cls)

Core ideas should:

1. Have broad importance across multiple sciences or engineering
disciplines or be a key organizing principle of a single discipline

2. Provide a key tool for understanding or investigating more
complex ideas and solving problems.

3. Relate to the interests and life experiences of students or be
connected to societal or personal concerns

4. Be teachable and learnable over multiple grades at increasing
levels of depth and sophistication

National Research Council (2012). A framework for K-12 science

education: Practices, crosscutting concepts, and core ideas.
Washington DC: The National Academies Press



Arizona Science Standards Core Ideas (Cl)

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

and theories can be revised.

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

Universe.
Life Science U3: Applications of science often have both
L1: Organisms are organized on a cellular basis and have a finite life span. positive and negative ethical, social,
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.
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 Education?




Core ldeas of Knowing
Physical Science

m P1: All matter in the Universe is made of very
small particles.

m P2: Objects can affect other objects at a
distance.

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

m 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.



P1: All matter in the Universe is made of
very small particles.
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https://en.wikiversity.org/wiki/Fluid_Mechanics_for_Mechanical_Engineers/Introduction
https://creativecommons.org/licenses/by-sa/3.0/
http://chemistry.stackexchange.com/questions/33453/periodic-table-groups-which-grouping-is-right
https://creativecommons.org/licenses/by-sa/3.0/
https://en.wikipedia.org/wiki/Rutherford_model
https://creativecommons.org/licenses/by-sa/3.0/
http://simple.wikipedia.org/wiki/chemical_reaction
https://creativecommons.org/licenses/by-sa/3.0/

P1: All matter in the Universe is made of very
Sma” parthIeS' Crosscutting Concepts

Patterns

Pt
%i"“"{xﬁ?\; | Cause & effect: Mechanism & explanation

yah _} ) Scale, proportion, & quantity
o a Systems & system models

Energy & matter: Flows, cycles, & conservation ‘

Structure & function
Stability & change
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http://learn.e-limu.org/topic/view/?t=597&c=7
https://creativecommons.org/licenses/by-nc-nd/3.0/
http://flickr.com/photos/brianjmatis/7219737782
https://creativecommons.org/licenses/by-nc-sa/3.0/

P2: Objects can affect other objects at a
distance.




P2: Objects can affect other objects at a distance.

Crosscutting Concepts

Patterns

Energy & matter: Flows, cycles, & conservation

Structure & function

Stability & change




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

m Forces & Motion
m Types of Interactions
m Stability & Instability in Physical Systems




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

Crosscutting Concepts

Patterns

Cause & effect: Mechanism & explanation

Scale, proportion, & guantit

Systems & system models ‘

Energy & matter: Flows, cycles, & conservation

Structure & function
Stability & change

by Unknown Author¥8
icensed under under

by Unknown Author is licensed


https://gurlongirlgaming.blogspot.com/2017/12/25-days-of-jessmas-day-7-illinois.html
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://en.wiktionary.org/wiki/ball
https://creativecommons.org/licenses/by-sa/3.0/

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.

This Photo by Unknown Author is licensed under CC BY-SA

This Photo by Unknown Author is licensed under CC BY-SA-
NC

This Photo by Unknown Author is licensed under CC BY-NC-
ND



https://courses.lumenlearning.com/boundless-biology/chapter/plant-development/
https://creativecommons.org/licenses/by-sa/3.0/
https://libguides.humboldt.edu/openedu/chem
https://creativecommons.org/licenses/by-nc-nd/3.0/
https://phys.libretexts.org/TextMaps/Introductory_Physics_TextMaps/Map:_Conceptual_Physics_(Crowell)
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://en.wikipedia.org/wiki/Geothermal_areas_of_Yellowstone
https://creativecommons.org/licenses/by-sa/3.0/

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.

Crosscutting Concepts

Patterns

Cause & effect: Mechanism & explanation

Scale, proportion, & quantit
Systems & system models
Energy & matter: Flows, cycles, & conservation

Structure & function
Stability & change




4 Criteria to be a Core Idea CO re |deas Of KnOWI ng

e Have broad importance

across multiple sciences or PhySica I SCie nNnce

be a key organizing principle

of a single discipline m P1: All matter in the Universe is made of
e Provide a key tool for very small particles.

understanding or m P2: Objects can affect other objects at a

investigating more complex distance.

ideas and solving problems. m P3: Changing the movement of an object
* Relate to the interests and requires a net force to be acting on it.

life experiences of students m P4: The total amount of energy in a closed

or be connected to societal system is always the same but can be

or personal concerns transferred from one energy store to
» Be teachable and learnable another during an event.

over multiple grades at What evidence do you have / . N
HElEREI 8 e el that these 4 ClI fit at least 2 \ /

and sophistication
of the criteria for being a CI?




Core ldeas of
Knowing Earth &
Space Science

m 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.

m E2:The Earth and our
solar system are a very
small part of one of many
galaxies within the T Phata by Unknow Author s osnsed under GG BYAROAD
Universe.



https://standinginanopenfield.wordpress.com/2016/04/17/earth-day-2016-a-contemplation/
https://creativecommons.org/licenses/by-nc-nd/3.0/

E1l: 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.



http://interdome.blogspot.com/2010/05/natural-algorithm-hustle.html
https://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.travelthewholeworld.org/2013/12/top-10-stunning-volcanoes-around-the-world.html
https://creativecommons.org/licenses/by/3.0/
http://learn.e-limu.org/topic/view/?t=267&c=48
https://creativecommons.org/licenses/by-nc-nd/3.0/

E1l: 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.

Crosscutting Concepts

‘ Patterns

Cause & effect: Mechanism & explanation

Scale, proportion, & quantity
Systems & system models

Energy & matter: Flows, cycles, & conservation

Structure & function
Stability & change

is licensed under


http://www.getty.edu/art/collection/objects/63389/frank-jay-haynes-old-faithful-geyser-american-about-1900-1905/
https://creativecommons.org/licenses/by/3.0/

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



E2: The Earth and our solar system are a very
small part of one of many galaxies within the

Universe- Crosscutting Concepts

Patterns

Cause & effect: Mechanism & explanation

Scale, proportion, & quantity

Systems & system models

Energy & matter: Flows, cycles, & conservation

Structure & function

by Unknown Author is licensed Sta blllty & change



https://en.wikipedia.org/wiki/Solar_System
https://creativecommons.org/licenses/by-sa/3.0/

What do you notice about -
Earth and space science core
ideas?

Which science and
engineering practice(s) do
you predict will be essential
for your students to be
engaged in while studying
these core ideas? Why?




Core ldeas of Knowing
Life Science

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

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

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

m L4: The unity and diversity of organisms,

living and extinct, is the result of evolution.

This Photo by Unknown Author is licensed under


http://ifpnews.com/exclusive/iran-collects-genetic-data-people-8-races/
https://creativecommons.org/licenses/by/3.0/

Organisms are organized on a cellular

L1

basis and have a finite life span.
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https://flickr.com/photos/ricephotos/13597007274
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://en.wikipedia.org/wiki/G_cell
https://creativecommons.org/licenses/by-sa/3.0/

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

Crosscutting Concepts

Patterns
Cause & effect: Mechanism & explanation

Scale, proportion, & quantity

Systems & system models

Energy & matter: Flows, cycles, & conservation
by Unknown Author is Structure & function

licensed under
Stability & change

by Unknown Author is licensed under



http://www.quantumday.com/2012/04/mit-news-mucus-first-line-of-defense-in.html
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://www.flickr.com/photos/caseyann/1250856017
https://creativecommons.org/licenses/by-nc-nd/3.0/

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

Why is this core idea important to teach our students?

m Experience and appreciation of the natural world

m Understanding ecosystem services

m Projecting how ecosystems will respond to disturbances

Pg 124 Disciplinary Core ldeas: Reshaping Teaching & Learnin



L2: Organisms require a supply of energy and
materials for which they often depend on, or
CompeteW|th other organismes.

Crosscutting Concepts

Patterns
Cause & effect: Mechanism & explanation

‘ Scale, proportion, & quantity

‘ Systems & system models

‘ Energy & matter: Flows, cycles, & conservation

Structure & function

..;‘ '1 - . .. " : '.- !_ < 2 i:_ ' ..-' ¥ 2
https://www.fs.usda.gov/rmrs/sites/default/files/ il;
styles/default_photo__800px_max_/public/old- Stabllltv & Change
growth%20spotlight%20photo.JPG?itok=dZ50qZHZ




L3: Genetic information is passed down from

one generation of organisms to another.

TABLE 8.1

Progression of Disciplinary Core Idea LS3

Grade Band

Inheritance of Traits

Variation of Traits

k-2

Young organisms are very much, but not exactly, like their parents and also resemble other organisms of

the same kind.

3-5

Different organisms vary in how they look and function because they have different inherited informa-
tion; the environment also affects the traits that an organism develops.

b-8

« Cenes chiefly regulate a specific protein, which
affects an individual's traits.

-

In sexual reproduction, each parent contributes
half of the genes acquired by the offspring,
resulting in variation between parent and
offspring. Genetic information can be altered
because of mutations, which may result in
beneficial, negative, or no change to proteins in
or traits of an organism.

9-12

« DNA carries instructions for forming species’
characteristics. Each cell in an organism has the
same genetic content, but genes expressed by
cells can differ.

The variation and distribution of traits in a
population depend on genetic and environmental
factors. Cenetic variation can result from
mutations caused by environmental factors or
errors in ONA replication or from chromosomes
swapping sections during meiosis.

Source: NGS5 Le
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L3: Genetic information is passed down from
one generation of organisms to another.

Crosscutting Concepts

Patterns

Cause & effect: Mechanism & explanation

Scale, proportion, & quantity

Systems & system models

Energy & matter: Flows, cycles, & conservation

Structure & function
Stability & change

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

“Evolutionary principles help us make sense of two broad classes of
phenomena: the unifying characteristics of life and the patterns of

biological diversity we see across space and over time.”
—pg 166 Disciplinary Core Ideas: Reshaping Teaching & Learning

4 Component ldeas
e Fvidence of common ancestry and diversity
e Natural selection
e Adaptation
e Biodiversity and humans



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

Crosscutting Concepts

Patterns

Cause & effect: Mechanism & explanation

Scale, proportion, & quantity

Systems & system models

Energy & matter: Flows, cycles, & conservation

Structure & function

Stability & change

https://www.nps.gov/common/uploads/stories/images/nri/20140604/
siteadmin/16DFOFD3-02ED-B3DB-1EAB7C6569CD2EFB/16DFOFD3-
02ED-B3DB-1EAB7C6569CD2EFB.jpg

https://cdn.mos.cms.futurecdn.net/mEuBJTDhXuTfSKdLefzSKg.jpg




What are some ways of

- L2: Organisms require a supply of taking the “knowing of life
energy and materials for which they science” core ideas into
often depend on, or compete with, “doing” life science core
other organismes. ideas?

- 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.

m Core ldeas of Knowing Life Science

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




Core ldeas of Using
—pragEmy  Science

--=l: . .
| [Hf;"fm s m UL 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.

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

% v %3 | technologies to solve problems and/or
1 M by Unknown Author is licensed under CC BY-SA Create p rod u Cts .

U3: Applications of science often have
both positive and negative ethical,
social, economic, and/or political
implications.



http://www.progressive-charlestown.com/2014/06/lets-measure-job-market-way-we-gauge.html
https://creativecommons.org/licenses/by-sa/3.0/

Ul: 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.




Ul: 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.

Scientific investigations uses a variety of methods

Scientific knowledge is based on empirical evidence

Scientific knowledge is open to revision in light of new
evidence

Science models, laws, mechanisms, and theories explain
natural phenomena

Science is a way of knowing

Scientific knowledge assumes an order and consistency in
natural systems

Science is a human endeavor

Science addresses questions about the natural and
material world



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

* Needs I
Science

Theories Resources and

Needs
— . - Society and
Engineering
- Nature

3 ol Products and

Benefits
Technology

* Needs




U2: The knowledge produced by science is
used in engineering and technologies to
solve problems and/or create products
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http://www.teach21too.us/read-write-like-engineer.html
https://creativecommons.org/licenses/by-nc-sa/3.0/

U3: Applications of science often have both
positive and negative ethical, social, economic,
and/or political implications

Bearable Equitable

Environment \ yvi.pie Economic



https://en.wikipedia.org/wiki/Social_sustainability
https://creativecommons.org/licenses/by-sa/3.0/

“From the earliest forms of agriculture to the latest
technologies, all human activity has drawn on natural
resources and has had both short- and long-term
consequences, positive as well as negative, for the health of
both people and the natural environment”

-A Framework for K-12 Science Education, pg 212

U3: Applications of science often have both positive and
negative ethical, social, economic, and/or political implications



m Core |deas 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.

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

- U3: Applications of science often have
both positive and negative ethical, social,
economic, and/or political implications.

Each AZ Science Standard
include a Using and

Knowing Science Core
ldeas (eg. 5.P2U2.3).

What is the advantage of
having them intertwined in
a standard?



Core |Ideas (Cl)

Core Ideas for Knowing Science*

Core Ideas for Using Science*

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

P2: Objects can affect other objects at a distance.
P3: Changing the movement of an object requires a net force to be acting on it.
P4: The total amount of energy in a closed system is always the same but can be transferred
from one energy store to another during an event.
Earth and Space Science
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.
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.

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.

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

U3: Applications of science often have both
positive and negative ethical, social,
economic, and/or political implications.

*Adapted from Working with Big Ideas in Science Education®

What are some themes/titles of episodes that you

have thought of?




WHAT QUESTIONS DO
YOU HAVE?




Progression
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Academic Standards

Learning begins at birth and continues throughout every stage of life. The Academic Standards team oversees the standards for learning for children and
students in Arizona from birth to high school graduation. The Academic Standards team leads standards work across the state by writing, revising, and
implementing the standards with different stakeholders. This team provides professional learning opportunities, resources, guidance, and technical assistance
to build educator and caregiver capacity in best practices across the birth through twelfth grade continuum. The Academic Standards team leads state-level
work related to early childhood, literacy, computer science, educational technology, English Language Arts, history and social sciences, math, science, and world
and native languages.

Standards & Competencies Standards & Competencies Early Childhood

Computer Science Arts Education Standards Family Engagement
Educational Technology Health Education Standards Headstart

English Language Arts Other Standards Professional Development
Mathematics Physical Education Standards Publications

Ccien ce Standards > Resources




Additional Programs and Resources ~

Grants ~

NEW STANDARDS (2018) (Adopted October 2018) Complete Standards Sreis st

document | PDF

. . Connected Programs ~
» Grades ni..—_77"*2n - Hiahschool

NEW STANDARDS SUPPORT MATERIALS High School Graduation ~

» Planning Tools "NEW Standard Resources v

» Administrator Tool Kit "NEW Standards Review

‘ » Vertical Progressions

» Distribution of Core Ideas
Contact

» Timeline and Resources Academic Standards Front Desk

(602) 364-2333
acadstandards(@azed.gov

PROFESSIONAL DEVELOPMENT

» Professional Development
» Recorded Webinars

» Science Standards Videos




» Grades Kindergarten - Highschool

NEW STANDARDS SUPPORT MATERIALS

» Planning Tools "NEW

» Administrator Tool Kit "NEW

¥ Vertical Progressions

Arizona State Science Standards

rtical Progression of Knowing Science
essibility Versions Vertical Progression of Knowing Science
e Vertical Progression o
» Vertical Progression of Science and Engineering_Practices

» Distribution of Core Ideas




Vertical Alignment
Progression of - Knowing Science

Physical Science

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

2.P1U1.1 Plan and carry out an investigation to determine that matter has mass, takes up space, and is
recognized by its observable properties; use the collected evidence to develop and support an
explanation.

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

5.P1U1.1 Analyze and interpret data to explain that matter of any type can be subdivided into particles too small
to see and, in a closed system, if properties change or chemical reactions occur, the amount of matter
stays the same.

5.P1U1.2 Plan and carry out investigations to demonstrate that some substances combine to form new
substances with different properties and others can be mixed without taking on new properties.

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

6.P1U1.2 Plan and carry out an investigation to demonstrate that variations in temperature and/or pressure
affect changes in state of matter.

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

8.P1U1.1 Develop and use a model to demonstrate that atoms and molecules can be combined or rearranged in
chemical reactions to form new compounds with the total number of each type of atom conserved.

8.P1U1.2 Obtain and evaluate information regarding how scientists identify substances based on unique physical
and chemical properties.

Essential Develop and use models to explain the relationship of the structure of atoms to patterns and properties

HS.P1U1.1 observed within the Periodic Table and describe how these models are revised with new evidence.

Plus HS+C.P1U1.1

Develop and use models to demonstrate how changes in the number of subatomic particles (protons,
neutrons, electrons) affect the identity, stability, and properties of the element.

Plus HS+C.P1U1.2

Obtain, evaluate, and communicate the qualitative evidence supporting claims about how atoms absorb
and emit energy in the form of electromagnetic radiation.

Plus HS+C.P1U1.3

Analyze and interpret data to develop and support an explanation for the relationships between kinetic
molecular theory and gas laws.
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P1: All matter in the Universe is made of very small particles.

2.P1U11 5.P1U1.1
5.P1U1.2

6.P1U1.3 HS.P1U1.1
8.P1U1.2

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.

/.E1U1.5 HS.E1U1.11
(.E1U1.6 HS E1U1.12
[.E1U2.7 HS.E1U1.13

8.E1U3.7



Sink or Float Fun:
Buoyancy for |
Early Learners

Key takeaway _r

|SINK | PLOAT

Core Ideas build a —
conceptual tool kit that allow
students to continue to

learn, explore, and explain
throughout their lives.




WHAT
QUESTIONS DO
YOU HAVE?




Thank you!

Sara Torres

sstorres71@gmail.com
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