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Overview for Today’s Webinar

e The Framework of K-12 Science Education

 Development of the Next Generation Science
Standards

* Reviewing the Next Generation Science
Standards






The Framework outlines a vision of science
learning that leads to a new vision of teaching.

A FRAEC}RK 'C}
K-12 SCIENCE

EDUCATION

Pracuices, Crosscumting Conceprs, and Core deas

Download the Framework for K-12 Science Education
http://www.nap.edu/catalog.php?record id=13165



http://www.nap.edu/catalog.php?record_id=13165�

Vision for Science Education

All students, over multiple years of
school, actively engage in science and
engineering practices and apply
crosscutting concepts to deepen their
understanding of the core ideas in
these fields.



Who developed the Framework?

The National Research Council (NRC) /
National Academy of Sciences

Team of 18: scientists, two Nobel laureates,
cognitive scientists, science education
researchers, and science education standards
and policy experts

Four design teams in each core area
Framework published July 19, 2011



Structure of the Framework

The Framework for K-12 Science Education
contains three dimensions:

* Dimension 1 — Scientific and Engineering
Practices

* Dimension 2 — Crosscutting Concepts
 Dimension 3 — Disciplinary Core Ideas



Scientific and Engineering Practices

NN hAwWhE

Asking questions and defining problems
Developing and using models

Planning and carrying out investigations
Analyzing and interpreting data

Using mathematics and computational thinking
Developing explanations and designing solutions
Engaging in argument from evidence

Obtaining, evaluating, and communicating
information



Dimension 2: Crosscutting Concepts
Have application across all domains of science and link
the different domains of science.
— Patterns, similarity, and diversity
— Cause and effect
— Scale, proportion and quantity
— Systems and system models
— Energy and matter
— Structure and function

— Stability and change



Dimension 2: Crosscutting Concepts

 Make explicit for students

* Provide structure to integrate knowledge across
disciplinary boundaries

— Coherent and scientifically-based view of the world

— Students value and use science and engineering
practices

— Supports understanding of science and engineering
to explain novel phenomena



Dimension 3: Disciplinary Core Ideas

Focus K—12 science curriculum, instruction, and
assessments on the most important aspects of science.

Four domains:
— life science
— physical science
— Earth and space science

— engineering, technology and applications of
science



Dimension 3: Disciplinary Core Ideas

To be core, ideas met at least two criteria (ideally all

four):

 Broad importance or be a key organizing concept of a
single discipline

e Key tool for understanding or investigating more
complex ideas and solving problems

* Relate to students, societal, or personal concerns
that require scientific or technological knowledge

* Cross multiple grades at increasing levels of depth
and sophistication



Disciplinary Core Ideas:
Physical Sciences

PS1 Matter and its interactions
PS2 Motion and stability: Forces and interactions
PS3 Energy

PS4 Waves and their applications in technologies for
Information transfer



Disciplinary Core Ideas:
Life Sciences

LS1 From molecules to organisms: Structures and
processes

LS2 Ecosystems: Interactions, energy, and dynamics
LS3 Heredity: Inheritance and variation of traits

LS4 Biological evolution: Unity and diversity



Disciplinary Core ldeas:
Earth and Space Sciences

« ESSI1 Earth’s place in the universe
e ESS2 Earth’s systems

e ESS3 Earth and human activity



Disciplinary Core Ideas: Engineering,
Technology and Applications of Science

e ETS] Engineering design

e ETS2 Links among engineering, technology,
science and society
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Vision for Next Generation Science Standards

* Provide all students access to a challenging science
education that will prepare them for post-secondary
options

* Rich in content and arranged in a coherent manner
across grades

 Based on the Framework for K-12 Science Education
* Collaborative, state-led process
* Anticipated to be completed in early 2013



Shifts in the Next Generation Science Standards

e Standards as performance expectations

e Science and engineering practices and the
crosscutting concepts are continuums

* Greater focus on understanding and application of
content rather than memorization of scientific facts

e Science concepts build over K-12
* Integration of science and engineering

e Coordination with Common Core ELA and
Mathematics Standards



NGSS Writing Team

— NGSS based on the Framework for K-12
Science Education

— 41 members

* Led by the education community
(teachers, administrators, higher ed,
standards/assessment experts)

e Scientists, engineers, workforce
development

— Reviewed by broad stakeholder groups



NGSS Lead States




Arizona Stakeholders

 Represent education, science, business and industry and
have interest in the NGSS, including:

— Elementary, middle, and high school science teachers from
district and charter schools in urban and rural communities

— Science coordinators/directors and administration

— Postsecondary education, including science education, life

science, physical science, Earth/space science, and engineering
and technology

— Business, industry, and workforce development
— Informal education and non-profit foundations
— Professional organizations in science education and engineering

e Critique confidential drafts of the standards and provide
feedback to the writers and Achieve.



From Framework to Standards

The Framework for K-12
Science Education contains
three dimensions:

Dimension 1
Scientific and Engineering
Practices

Practices

1.

Asking questions and
defining problems

Developing and using
models

Planning and carrying out
investigations

Analyzing and
interpreting data

Using mathematics and
computational thinking

Developing explanations
and designing solutions
Engaging in argument
from evidence
Obtaining, evaluating,

and communicating
information



From Framework to Standards

The Framework for K-12
Science Education contains
three dimensions:

 Dimension 2 Crosscutting
Concepts

Practices

4

Crosscutting
Concepts

e Patterns, similarity, and diversity
e Cause and effect

e Scale, proportion and quantity

e Systems and system models

e Energy and matter

e Structure and function

e Stability and change



From Framework to Standards

The Framework for K-12

Science Education contains

three dimensions:

Dimension 3
Disciplinary Core Ideas

Practices

e

Crosscutting

Concepts

e

Core
Ideas

4

Physical Science
>
>

4
4

Life Sciences
4

4
4
4

Earth and Space Sciences

>

>

>
Engineering, Technology, and Applications
of Science

>

>



From Framework to Standards

The Framework for K-12
Science Education contains

three dimensions:
e Dimension1 I
Scientific and Engineering

Practices

 Dimension 2 Crosscutting .
Concepts

e Dimension 3
Disciplinary Core Ideas




Questions?
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Review the
Draft
Standards

The draft standards are ready for
public [eyiew
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WWW.nhextgenscience.org
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The first public draft of the Next Generation Science Standards is available
from May 11 to June 1. We welcome and appreciate your feedback.

p—

' By
How to Read the Standards

NGS5 May Draft Front Matter
Go to the NG3S Survey / PDF

What's different about the
NGSS:
- Conceptual Shifts in the
NGSS

- Engineering, Technology,
and Applications of
Science in the NGSS

= The Nature of Science in
the NGSS

College- and Career-Readiness
and the NG5S

Diversity and Equity in the
NGSS: All Standards, All
Students

Public Attitudes Toward
Science Standards

Video: Why NGSS?

Practices and Crosscutting
Progression Matrices

What's New?

The NGSS have been written as
student performance expectations
grouped by topics, and can be
viewed in the topical groupings or
individually. The

draft performance expectations are

composed of the three dimensions from the NRC Framework. These draft
performance expectations describe how students will demonstrate their
understanding. Click on the links to the left to learn more about the
standards, and choose one of the buttons below to explore and provide
comments on the standards.

Feedback collected during the comment period will be organized and
shared with the leading states and writing team members. After the
feedback is considered, a feedback report will be issued that will explain
how feedback was handled and why.

Search by topic Search individual
performance

expectations




Organization of the Standards by Grade

Grades K-5 standards
e individual grades

Grades 6-8 standards
 middle school band
* may assign standards to individual grades in the future

High school standards
* high school band

e may assign standards to individual grades/courses in the
future
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Public Feedback

« Two rounds of public feedback will guide
the writing team.

— Draft 1: Feedback until June 1
— Draft 2: Available November

* Feedback will be aggregated and made
public.
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The first public draft of the Next Generation Science Standards is available
from May 11 to June 1. We welcome and appreciate your feedback.
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How to Read the Standards

NGS5 May Draft Front Matter
Go to the NG3S Survey / PDF

What's different about the
NGSS:
- Conceptual Shifts in the
NGSS

- Engineering, Technology,
and Applications of
Science in the NGSS

= The Nature of Science in
the NGSS

College- and Career-Readiness
and the NG5S

Diversity and Equity in the
NGSS: All Standards, All
Students

Public Attitudes Toward
Science Standards

Video: Why NGSS?

Practices and Crosscutting
Progression Matrices

b

The NGSS have been written as
student performance expectations
grouped by topics, and can be
viewed in the topical groupings or
individually. The

draft performance expectations are

composed of the three dimensions from the NRC Framework. These draft
performance expectations describe how students will demonstrate their
understanding. Click on the links to the left to learn more about the
standards, and choose one of the buttons below to explore and provide
comments on the standards.

Feedback collected during the comment period will be organized and
shared with the leading states and writing team members. After the
feedback is considered, a feedback report will be issued that will explain
how feedback was handled and why.

Search by topic Search individual
performance

expectations




K-12 ACADEMIGC STANDARIDS

Home | Standards ¥| ContentArea Resource Pages ¥| Instructional Support ¥| AboutUs | ContactUs |

You are here: Home / Next Generation Science Standards

5 DEPARTMENT MENU i .
Next Generation Science Standards

Superintendent

Arizona Named Lead State in the Development of the Next Generation Science
Standards

About Department of Education

Accountability

On September 20, 2011, Arizona was announced as a lead state in the development
ofthe Next Generation Science Standards (MGS3). As a Lead State Partner, Arizona
educators will have a great degree of input on shaping the standards along with the
other lead states. This page will provide information on Arizona’s role in the
development of the Mext Generation Science Standards and updates onthe
developement process.

Standards & Assessment »
Educator Cerfification

Finance /IT / Business Sernvices
Special Education

English Language Learners

Employment Opportunities
The first public draft ofthe Next Generation Science Standards has been released by

School Reports / School Results Achieve and is available for review and comment until June 1, 2012

i = Review the Standards
» Provide Feedback to Achieve (including specific comments on individual
standards)
= Provide Feedback to the Arizona Department of Education (general feedback on
strengths, weaknesses, and whether Arizona should consider adopting these
& | oy standards when they are complete)
AH Progmms = ADE WebinHour: Development of the MNext Generation Science Standards
This WebinHour will provide an averview of the development process for the Mext

State Board of

. Generation Science Standards, provide information about how to read the
> FIND A SCHOOL

standards, and go over the time line and processes for providing feedback on this

District Charter = Private first draft.
Schools Schools Schools n May 22 (3:30-4:30 MST). Development of the Mext Generation Science
Standards

= May 29 (3:30-4:30 MST): Development of the Mext Generation Science
Standards
(Repeat of May 22 session)

» UPCOMING EVENTS

WebinHour — New Training Series
Join the K — 12 Academic Standard group
for'the first in a series of free .. [Read

More.. ]

= Upcoming Training Opporunities

FAQ

e

» PRESS ROOM

5, NOTICE OF
¥ PUBLIC MEETINGS

EVENT CALENDAR
2012
1
2 3 4 5 3] 7 8
] 10 n 12 13 14 15
6 17 18 19 2 3
23 4 25 % 27 B B

30

http://www.azed.gov/standards-practices/next-generation-science-standards/



More Information:

* Visit the Achieve website for more information about the Next
Generation Science Standards
http://www.nextgenscience.org

e Download and read the Framework for K-12 Science Education
http://www.nap.edu/catalog.php?record id=13165

e Visit the NGSS update page on the ADE website
http://www.azed.gov/standards-practices/next-generation-
science-standards/

e Contact Lacey Wieser, Science Education Specialist
Lacey.wieser@azed.gov



Questions?




Thank You!

K-12 Academic Standards Section
High Academic Standards for Students Division

Arizona Department of Education
602-364-2333

Lacey Wieser
Science Education Program Specialist
602-364-2332
Lacey.wieser@azed.gov
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