Appendix F

Planning for New Science Standards PowerPoint Presentation

Slide 1
Planning for New
Science Standards
Summer 2013
Understanding the Vision
Slide 2

Agenda

Modify to fit your session
Quick overview of the PD no more than a few minutes. Be sure to describe the goal of the PD:
Understanding the vision for science education described in the NRC Framework.
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» It has been fifteen years since National
Science Education Standards

» Too few students are entering STEM careers at
every level

» Employers need workers with 21t Century skills

» Students need to be scientifically literate to better
function in today’s society

Why K-12 Science
Standards Matter

See the document by the same name on the Nextgenscience.org website
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Next Steps in Arkansas
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It is very important to distinguish between adoption and implementation.

There are several steps spelled out in legislation that must take place before any standards are

adopted by the Arkansas State Board of Education.

Spring 2013

« NGSS Broad-based committee will review the final version of NGSS and their input will be
recorded.

- Release of Science Standards FAQs

Summer 2013

- State-wide committee of stakeholders will review NGSS and make recommendations to ADE
on whether or not NGSS is best for Arkansas

- Cooperative and STEM center specialists will offer PD titled Planning for Next Generation
Science Standards: Understanding the Vision, a one-day PD

- ADE sends a team to participate in Building Capacity in State Science Education meeting
with 40+ states to discuss adoption and implementation of NGSS

Fall 2013

- Arkansas Science Curriculum Frameworks will be taught and assessed until further notice

- ADE will review recommendations from the committee and decide the next steps

Could include taking the NGSS to the State Board of Education (SBE), who will make the final

decision on adoption of science content standards in Arkansas

« Successful implementation of science standards requires time and careful planning

- Depending on the decision of the SBE, planning for the implementation of new science
content standards will then begin

If the State Board chooses to adopt the NGSS as Arkansas’s science standards, then an

implementation plan will be put into place.

Implementation will be a multi-year process to be determined. It would be presumptive to put out

any implementation plan for standards that have not been adopted. If asked whether teachers

will be teaching the NGSS standards in 13/14 the answer is NO.

Science Instructional Materials adoption was postponed until 2015.
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Common Core Standards for English/language arts and
Literacy in History/Social Studies, Science, and
Technology (CCSS 2011)

Common Core State Standards for Mathematics
(CCSS 2011)

Arkansas Science Curriculum Frameworks (ADE 2005)

Resources

*Status of Science Standards Summer 2013

Allow time for participants to go to these websites and download the documents if not already
provided.

All documents with an asterisk have been uploaded to http://arkansasNGSS.pbworks.com




Slide 6

A Framework for K-12 Science Education:
Practices, Crosscutting Concepts, and Core
Ideas (NRC 2012)

Next Generation Science Standards (Achieve
2013)

*Crosscutting Concepts Table ReSO urces

— *CCSS and NRC Framework Venn Diagram

6

Allow time for participants to go to these websites and download the documents if not already
provided. We highly recommend that all NGSS documents, including appendices, be
downloaded prior to the workshop.

Documents with an asterisk have been uploaded to http://arkansasNGSS.pbworks.com

From here on out please refer to A Framework for K-12 Science Education as the NRC
Framework.
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Assessment

NEXT GENERATION ’

oy SCECE

Curricula

A FRAMEWORK FOR
K-12 SCIENCE
EDUCATIO

Instruction

Teacher
development

K-12 Science Education

7/ Achieve Inc., 2011

This is an overview diagram of the phase 1: NRC Framework, Phase 2: NGSS, and Phase 3
state implementation.

The four components of phase three — assessment, curricula, instruction, teacher development -
will come after the adoption process.

With the release of the new Framework we are focusing specifically on deepening
understanding of core concepts.

The National Academies have the horsepower and wherewithal to provide the framework for
clearer, fewer, and better standards.

By focusing on one framework and one set of standards, the scientific and education
communities can provide the guidance and expertise to get this right.

The Framework informs the standards.

Standards inform Assessment. Curricula, Instruction and Professional development
Standards tell students/teachers what to do

Curriculum is how to teach the Standards

Instruction is what pedagogy is used to teach the Standards

Assessment is how to clarify what students have reached proficiency
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Development of the
NRC Framework

A Framework for K - 12 Science Education: Practices,

Crosscutting Concepts, and Core Ideas (NRC, 2012)

» National Academy of Sciences provided key leadership by
engaging the scientific community in development of the
NRC Framework.

8

The National Academies is a non-governmental nonprofit institution of various organizations of
science: National Academy of Sciences, National Research Council (NRC), National Academy
of Engineering, and Institute of Medicine. This was formed by President Lincoln to inform
government on matters of science.

NRC wrote the first set of national science standards in 1996.

The NRC (National Research Council) Framework is from the scientific community. The guiding
principles of the Framework are how students learn science, core scientific ideas accepted by
the scientific community, the development of understanding over time, the connection between
knowledge and practice, student interest and experiences, and the promotion of equity among
all learners.



Slide 9
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These are the documents of published research on how students learn science that were used
to:

* guide the reasoning for the content
 guide the rigor of content
* Appropriate practices/crosscutting concepts at each grade band (K-2, 3-5, 6-8, and 9-12)

Heidi Schweingruber is one of the writers of Ready, Set, Science and the NRC Framework. She
has also been involved in the writing of the NGSS
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NRC Framework
Document

PART I: A Vision for K-12 Science Education
" Introduction

" Guiding Assumptions and Organization of the
Framework

PART II: Dimensions of the Framework
= Scientific and Engineering Practices
" Crosscutting Concepts

" Disciplinary Core Ideas

Part Ill: Realizing the Vision

" Engineering, Technology, and Applications of
Science

Integrating the Three Dimensions
Implementation

Equity and Diversity

Guidance for Standargs Development

A FRAMEWORK FOR |
K12 SCIENCE  Reslf
EDQCATION

m

Turn to the Table of Contents pgs. vii — viii (PDF pgs. 8 - 9)

Repeat again:
This is the NRC (National Research Council) Framework. It is the foundational document upon
which the NGSS are being developed.

Spend time to teach participants how to read the document
Note how the document pages are numbered in the book versus the PDF

PART I is composed of Chapter 1: vision statement and Chapter 2: Guiding Assumptions and
organization of the Framework

Part Il is composed of Chapters 3 through 8: 3 dimensions

Part Il is composed of Chapters 9 through 13: provides support and guidance in the 3 phases
for standards development and implementation.

Appendixes include a summary of the feedback and revision process, a bibliography,
biographical sketches and design team members
TODAY we will MOSTLY focus on PART Il

Also point out that at the end of each chapter there are references.
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The main goal of the Framework is to ensure
that by the end of high school all students
have some appreciation of science, the
ability to discuss and think critically about
science-related issues, and the skills to
pursue careers in science or engineering.

~Brian Reiser (2011)

cicec: B Vision of the NRC
e Framework

Table of Contents pgs. vii — viii (PDF pgs. 8 - 9)

This is Part 1

The main goal of the Framework, according to the report, is to ensure that by the end of high
school all students have some appreciation of science, the ability to discuss and think critically
about science-related issues, and the skills to pursue careers in science or engineering — areas
where current educational approaches fall short.

Quoted~ Brian Reiser is one of the writers of the Framework and whose research is interested
in the use/design of models in life science instruction.
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Three Dimensions
of the
Framework
for
K-12 Science
Education

12

Turn to pg. 3 (PDF pg. 18) and refer to BOX S-1

This is Part 2: the 3 dimensions. This is a BIG Shift. The intent of the Framework is to change
how we teach science to be more like how scientists work. All science will be taught with the 3
dimensions in concert...

e The Practices

e The Crosscutting concepts

e The Core ideas

Explain how YOU see science teaching being different.

Engage teachers in a discussion about what they might already know about the three
dimensions and ask why this is a big shift.

The vision is for students to be actively engaged at the nexus of the three dimensions.
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NRC Framework is
designed to realize a
vision of science
education in which ALL
students’ experiences
over multiple years
foster progressively
deeper understanding of
science.

@
<.Present:
=

Realizing the Vision

This is Part 3 of the document

This section includes an explanation of why the 3 dimensions must be taught together not
separately like “Chapter 1- Nature of Science” has been taught in the past.

Also includes sections that discuss implementation, equity and diversity, and research. In
addition, there is a section that provides guidance for standards developers.

The point is that the NRC Frameworks’ vision is meant to be implemented over years, to learn
from other states’ implementation successes and failures, and to build upon the lessons learned
in the Common Core State Standards (CCSS) implementation process.
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NRC Framework

Document

B PART I: A Vision for K-12 Science
¥4 Education

" Introduction

® Guiding Assumptions and Organization
of the Framework
PART II: Dimensions of the Framework
= Scientific and Engineering Practices
= Crosscutting Concepts
® Disciplinary Core Ideas
Part Ill: Realizing the Vision
® Engineering, Technology, and Applications of Science
Integrating the Three Dimensions
Implementation
Equity and Diversity
Guidance for Standards Development
14

| AmAMEWORK QR
K-12 SCIENCE
| EDUCATION

Point out:
This is the NRC (National Research Council) Framework. It is the foundational document upon
which the NGSS were developed.

PART | is composed of Chapter 1: vision statement and Chapter 2: Guiding Assumptions and
organization of the Framework



Slide 15

Refer to Chapter 1, pg.8-10 (PDF pgs. 23-25)

Take a few moments to read the vision of
the Framework.

Turn to the educator next to you and discuss
the following questions:

1. What are the goals of this conceptual
“framework™?

2. How do these goals relate to the goals of
the science program in your district?

Goals for
Science Education

15

Turn to Chapter 1 Give them 5 minutes to read the vision on pg. 8-10 (PDF pgs. 23-25)
Stop reading on page 10 “Achieving the Vision”
Allow for a 5 minute discussion with 1 minute for each question.

Goals of the Framework
» Coherent Investigation of core ideas across multiple years of school
* More seamless blending of practices with core ideas and crosscutting concepts

Engage the teachers here in the process of “embracing the vision.” This is both new and should
be consisting with their existing understanding of science teaching and learning. It is important
to remind how students learn science is by DOING science.

Also, Arkansas does not use the term “Frameworks” the same way as it is meant by the NRC
Framework. AR uses the term to refer to its standards. NRC uses term to refer to a supporting
document upon which standards are to be developed.
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Three Dimensions
of the
Framework
for
K-12 Science
Education

16

Turn to Chapter 2 pgs. 29-30 (PDF pgs. 44-45)
This chapter is about the structure of the Framework: 3 different dimensions that are taught in
conjunction with each other:

* Focus is to be on the core ideas along with the practices.
* Science and engineering require knowledge and practice.
* Understanding develops over time.



Slide 17

A FRAMEWORK FOR Document

K-12 SCIENCE
EDUCAT]ON PART I: A Vision for K-12 Science Education
" Introduction

® Guiding Assumptions and Organization of the
Framework

. PART Il: Dimensions of the Framework
® Scientific and Engineering Practices
" Crosscutting Concepts

® Disciplinary Core Ideas

Part Ill: Realizing the Vision

" Engineering, Technology, and Applications of Science

" |Integrating the Three Dimensions
" Implementation
L
L ]

@. NRC Framework

Equity and Diversity
Guidance for Standards Development
17

Sorting activity — sort components of the three dimensions (formative assessment).

Part 2 is the main focus for today. Understanding the 3 dimensions is key to understanding how
science education is changing for the future with the goal to make ALL students college-and-
career ready with 21% Century skills. STEM jobs are in demand now and will increase in
demand in future years. We as educators need to prepare as many students as we can to fill
those positions and to pursue science/engineering degrees in college.

Discussion of each practice/crosscutting concept/core idea is followed by a description of how
students’ knowledge and understanding progresses across K-12

Turn to page 33 (PDF pg. 48) & guide teachers to read about “progressions” across K-12



Slide 18

Refer to Chapter 3 and read pgs. 43-46 (PDF
pgs. 58-61). Reflect on the following
questions:

1. Why are “practices” emphasized instead
of “inquiry”?

2. How are practices integrated into both
inquiry and design?

3. What is different about how you teach
science and how scientists work?

Understanding How
Scientists Work?

18

This section is about how scientists work. Give only 5 minutes or so here for teachers to read 3

pages.

Allow a minute or so to respond to each question

Answers:

1. Procedures are NOT so explicit. & inquiry is ambiguous and misinterpreted from the original

science standards published in the 1990’s.

What distinguishes science from other ways of knowing is the reliance on evidence as central to

science.

The use of practices is meant to:

* Minimize tendency to reduce scientific practice to a single set of procedures

* Avoids mistaken impression that there is 1 distinctive approach to science — a single
“scientific method”

* Process of inquiry has been hampered by the lack of a commonly accepted of definition of
inquiry

2. Refer teachers to Figure 3-1 pg. 45 (PDF pg. 60). They can read this section too.

3. We value and use science as a process of obtaining knowledge based on empirical evidence.

“When such procedures are in isolation from science content, they become the aims of

instruction in and of themselves rather than a means of developing a deeper understanding of

the concepts and purposes of science”

Students and teachers need to understand how different this NEW Methodology is.
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. Asking questions (science) and defining
problems (engineering)

. Design and using models

. Planning and carrying out investigations

. Analyzing and interpreting data

. Using mathematics and computational
thinking

. Developing explanations (science) and
designing solutions (engineering)

. Engaging in argument

. Obtaining, evaluating, and
communicating information

Eight Practices

19

cON O U ANWN =

Maybe this a good time for a break.

When return from break, Group participants into groups of 4

Each person selects 2 practices to read and become an expert. Teach the others when all have
read the pages.

Refer to Chapter 3. Turn to pgs. 49-82 (PDF Pgs. 64-97)

Framework describes each in detail and includes culminating 12" grade learning goals and
what is known about learning progressions through grade levels.

Facilitator: Read each practice aloud. See BOX 3-2, pgs. 50-53 (PDF pgs. 65-69)
This perspective is an improvement over previous approaches, in several ways.

Practices in isolation from the content provides little meaning to these practices.
Note this section has a pattern: the practice is described, 12" grade goals are detailed, and an
explanation of K-12 progression of how students develop these skills over time.
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Refer to Chapter 3, Read over “goals” pg. 55
(PDF pg. 70)

Practice 1: Asking questions (science) and
Defining Problems (engineering)

Watch these videos of teachers and students

engaged in Productive Talk (Technical Education
Research Centers ,2011)

Table discussion:

1. How does this technique develop students’
ability to ask well-formulated questions
that can be answered empirically?

Practice 1

20

Videos from the Inquiry Project on Talk Science or also called Productive Talk

Read over “goals” of the 1* practice: asking questions. pg.55 (PDF pg. 69)
Notice this practice is both science and engineering.
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The complete document, CCSS and NRC Framework Venn Diagram, is found at
http://arkansasNGSS.pbworks.com

Direct teachers to BOX 3-1 pg. 42 (PDF pg. 57).

Make the point that there are NO Common Core Science Standards. The CCSS for
English/Language Arts includes science reading/writing standards. The new science content
standards are called Next Generation Science Standards.

Facilitate teachers’ understanding of how the ELA Capacities, Math Practices, and
Science/Engineering Practices are similar. Make the point that these practices/capacities are
not an additional thing teachers need to learn and do. There is a lot of overlap! Research
shows that students who are engaged in sustained practices in any of these 3 domains improve
achievement scores across ALL domains. Each set of Practices /capacities support and
improve student understanding/knowledge in ALL three of these domains.

H.O. — Venn diagram — Relationships and Convergences Found between the CCSS for
Mathematics and Literacy and the practices from A Framework for K-12 Science Education.
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1. Patterns

2.Cause and effect:
Mechanism and
explanation

3.Scale, proportion, and
quantity

4. Systems and system
models

5.Energy and matter:
Flows, cycles, and
conservation

6. Structure and function
7 . Stability and change

Seven Crosscutting
Concepts

Suggest dismissing for LUNCH

After lunch Refer to Chapter 4 pg. 83 (PDF pg. 98) — H.O. Crosscutting concepts (CCC) Table
The first CCC is patterns. Here (image) is a collection of plant specimens the exhibit similar
patterns. One major use of patterns is in classification. The Framework acknowledges that
classification depends on careful observation of similarities and differences. Objects in nature
can be classified into groups on careful observation of similarities of visible features,
microscopic features, or on the basis of function.

H.O. — Crosscutting concepts table http://arkansasNGSS.pbworks.com (Complete the first
two columns: Give teachers 30 minutes to read and complete the first 2 columns)

Facilitator jigsaws across the room numbering participants 1-7. All 1’s study CCC #1; all 2’s
study CCC #2 and so on. This will take several minutes because each concept is many pages.
Participants use the chart and fill out what they learn for each CCC. They use it to teach the
others.

This section also has a pattern: each CCC is described and then followed by the K-12
progression of the concept.

CCC is the 2nd dimension of the Framework. Crosscutting concepts are fundamental to an
understanding of science and engineering in ALL domains of science.
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*Take a few moments following your review of the
Crosscutting Concepts (CCC) and read how CCC
Interconnect with Core Ideas. Refer to Chapter 4,
pg. 101 (PDF pg. 116).

*Refer to the Arkansas Science Curriculum
Frameworks you previously downloaded.

Complete your CCC chart.

1. Identify an SLE you teach that would facilitate
students’ understanding of each CCC?

2. List some lessons/lab activities that address some
of these crosscutting concepts?

AR Science
Frameworks and CCC

H.O.: Crosscutting concepts Table: complete last two columns
This should take another 30 minutes

Direct Teachers to the ADE web site and view the AR Curriculum Science Standards
http://www.arkansased.org/divisions/learning-services/curriculum-and-
instruction/frameworks/curriculum_categories/science

Point out that CCC’s is fundamental to an understanding of Science, yet students are often
expected to develop knowledge without any explicit instructional support.

Research indicates:

1. CCC are interwoven with the other dimensions.

2. Students should understand CCC’s are integral across disciplines and grade-levels.

3. Development of CCC’s in multiple disciplinary contexts can help students develop an
understanding of science and engineering through K-12.
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Refer to the K-12 Core Ideas in the NRC Framework
UPhysical Sciences (Chapter 5, Pg. 103/PDF pg. 118)
ULife Sciences (Chapter 6, Pg. 139/ PDF pg. 154 )

LEarth and Space Sciences (Chapter 7, Pg. 169/PDF
pg. 184)

U Engineering, Technology, and Applications of
Science (Chapter 8, Pg. 201/ PDF pg. 216)

K-12 Core Ildeas

24

Students are to be taught less science facts. Teachers are to guide students deeper into these
4 core ideas to insure students truly UNDERSTAND the core ideas set forth in these
documents.

Give participants several minutes or so to look over each Core Idea. Give teachers 15 minutes
to do so then DISMISS FOR 15 MINUTE BREAK.

These Chapters have a similar pattern to the others:

Each core idea is introduced with information on the science domain, then 1, 2, 3 and/or 4 core
ideas are presented that include an essential question designed to show some aspect of the
world the idea helps to explain.

Each core idea is broken down into sub-core ideas that also are accompanied with essential
questions (EQ) and grade-band endpoints.

Each core idea chapter is concluded with a list of supporting references.

Grand-band end points are indicators of what students should know and be able to do at the
ends of grade 2, grade 5, grade 8, and grade 12.

Framework emphasizes developing students’ proficiency in science across grades K-12
following the logic of learning progressions (not the charge of the Framework committee to
develop detailed learning progressions but guides are provided)
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UCore Idea PS1: Matter and Its Interactions

(Core Idea PS2: Motion and Stability: Forces
and Interactions

(Core Idea PS3: Energy

U Core Idea PS4: Waves and Their Applications
in Technologies for Information Transfer

Physical Science
Core Ideas

Suggest 15 minute BREAK

Discuss how content will change. Remind them again and again these core ideas are NOT
meant to dictate courses. Bring their attention to the grade-band endpoints on each of the four
Core idea slides. Set of grade-band endpoints, (grade 2, 5, 8, and 12) were informed by
research on teaching and learning and describe the developing understanding that students
should have acquired by these endpoints.

Refer teachers to the BOX 5-1 on pg. 105 (PDF pg. 120). Bring to their attention to how these
core ideas and sub-core ideas are numbered and lettered.
BOX 5-1

Core and Component Ideas in the Physical Sciences
PS1: Matter and Its Interactions

PS1.A: Structure and Properties of Matter

PS1.B: Chemical Reactions

PS1.C: Nuclear Processes

PS2: Motion and Stability: Forces and Interactions

PS2.A: Forces and Motion

PS2.B: Types of Interactions

PS2.C: Stability and Instability in Physical Systems

PS3: Energy

PS3.A: Definitions of Energy

PS3.B: Conservation of Energy and Energy Transfer
PS3.C: Relationship between Energy and Forces

PS3.D: Energy in Chemical Processes and Everyday Life
PS4: Waves and Their Applications in Technologies for Information Transfer
PS4.A: Wave Properties

PS4.B: Electromagnetic Radiation

PS4.C: Information Technologies and Instrumentation.
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U Core Idea LS1: From Molecules to Organisms:
Structures and Processes

(Core Idea LS2: Ecosystems: Interactions,
Energy, and Dynamics

U Core Idea LS3: Heredity: Inheritance and
Variation of Traits

(Core Idea LS4: Biological Evolution: Unity and

e Life Science
Core ldeas

Discuss how content will change. Remind them again and again these core ideas are NOT
meant to dictate courses. Bring their attention to the grade-band endpoints on each of the four
core idea slides. Set of grade-band endpoints, (grade 2, 5, 8, and 12) were informed by
research on teaching and learning and describe the developing understanding that students
should have acquired by these endpoints.

Bring to their attention to how these core ideas and sub-core ideas are numbered and lettered.
BOX 6-1 pg. 142 (PDF pg. 157)

Core and Component Ideas in the Life Sciences

LS1: From Molecules to Organisms: Structures and Processes

LS1.A: Structure and Function

LS1.B: Growth and Development of Organisms

LS1.C: Organization for Matter and Energy Flow in Organisms

LS1.D: Information Processing

LS2: Ecosystems: Interactions, Energy, and Dynamics

LS2.A: Interdependent Relationships in Ecosystems

LS2.B: Cycles of Matter and Energy Transfer in Ecosystems

LS2.C: Ecosystems Dynamics, Functioning, and Resilience

LS2.D: Social Interactions and Group Behavior

LS3: Heredity: Inheritance and Variation of Traits

LS3.A: Inheritance of Traits

LS3.B: Variation of Traits

LS4: Biological Evolution: Unity and Diversity

LS4.A: Evidence of Common Ancestry and Diversity

LS4.B: Natural Selection

LS4.C: Adaptation

LS4.D: Biodiversity and Humans
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UCore Idea ESS1: Earth’s Place in the
Universe

U Core Idea ESS2: Earth’s Systems

U Core Idea ESS3: Earth and Human Activity

Earth and Space
Science Core Ideas

27

Discuss how content will change. Remind them again and again these core ideas are NOT
meant to dictate courses. Bring their attention to the grade-band endpoints on each of the four
core idea slides. Set of grade-band endpoints, (grade 2, 5, 8, and 12) were informed by
research on teaching and learning and describe the developing understanding that students
should have acquired by these endpoints.

Bring to their attention to how these core ideas and sub-core ideas are numbered and lettered.
BOX 7-1 pg. 171 (PDF pg. 186)

Core and Component Ideas in Earth and Space Sciences

ESS1: Earth’s Place in the Universe

ESS1.A: The Universe and Its Stars

ESS1.B: Earth and the Solar System

ESS1.C: The History of Planet Earth

ESS2: Earth’s Systems

ESS2.A: Earth Materials and Systems

ESS2.B: Plate Tectonics and Large-Scale System Interactions

ESS2.C: The Roles of Water in Earth’s Surface Processes

ESS2.D: Weather and Climate

ESS2.E: Biogeology

ESS3: Earth and Human Activity

ESS3.A: Natural Resources

ESS3.B: Natural Hazards

ESS3.C: Human Impacts on Earth Systems

ESS3.D: Global Climate Change
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UCore Idea ETS1: Engineering Design

U Core Idea ETS2: Links Among Engineering,
Technology, Science, and Society

Engineering,
Technology, &
Applications of Science

Discuss how content will change. Remind them again and again these core ideas are NOT
meant to dictate courses. Bring their attention to the grade-band endpoints on each of the four
core idea slides. Set of grade-band endpoints, (grade 2, 5, 8, and 12) were informed by
research on teaching and learning and describe the developing understanding that students
should have acquired by these endpoints.

Bring to their attention to how these core ideas and sub-core ideas are numbered and lettered.
This core idea is a BIG SHIFT in 21 Century science education. This will be a critical piece for
curriculum developers and pre-service teacher instruction.

BOX 8-1 pg. 202 (PDF pg. 217)

Definitions of Technology, Engineering, and Applications of Science

Technology is any modification of the natural world made to fulfill human needs or desires
[2].

Engineering is a systematic and often iterative approach to designing objects, processes, and
systems to meet human needs and wants [2].

An application of science is any use of scientific knowledge for a specific purpose, whether

to do more science; to design a product, process, or medical treatment; to develop a new
technology; or to predict the impacts of human actions.

BOX 8-2 pg. 203 (PDF pg. 218)

Core and Component Ideas in Engineering, Technology, and Applications of Science

ETS1: Engineering Design

ETS1.A: Defining and Delimiting an Engineering Problem

ETS1.B: Developing Possible Solutions

ETS1.C: Optimizing the Design Solution

ETS2: Links among Engineering, Technology, Science, and Society

ETS2.A: Interdependence of Science, Engineering, and Technology

ETS2.B: Influence of Engineering, Technology and Science on Society and the Natural World
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Some Big Shifts in the Core and Sub-Core Ideas

Earth and Human Activity

+Global Climate Change
«Human Impacts on Earth Systems

[P Biological Evolution: Unity and Diversity
¢ & ° Evidence of Common Ancestry and Diversity
« Natural Selection

Waves and Their Applications in Technologies
f| for Information Transfer

+ Wave Properties

« Information Technologies and Instrumentation

Earth’s Place in the Universe

«The Big Bang
«The History of Planet Earth

Make the point that this content is based on current vetted SCIENCE RESEARCH that is widely
accepted and peer reviewed.

Framework’s Rigor of content will be mirrored in the Standards

This content is the FLOOR not the CEILING of what students should know and be able to do.

Climate change is impacted by human activity.
Biological evolution is based on evidence of common ancestry and diversity.
New content on wave technology was NOT included in the original national standards. This

is real world application for students (cell phone technology and the impacts of solar flares
on human activity).

Big Bang Theory is based on the age of the universe and rocks on Earth in billions of years.



Slide 30

NRC Framework
Document

ll PART I: A Vision for K-12 Science Education

| ® Introduction

® Guiding Assumptions and Organization of the Framework
PART II: Dimensions of the Framework

= Scientific and Engineering Practices

= Crosscutting Concepts

= Disciplinary Core Ideas

Part Ill: Realizing the Vision

® |ntegrating the Three Dimensions

® Implementation

® Equity and Diversity

® Guidance for Standards Development
" Looking Toward the Future

AFRAMEWORK OR
K-12 SCIENCE
EDUCATION

30

Bring participant’s attention to Part 3 of the document, Realizing the Vision. As we move into a
discussion of NGSS these topics will become clearer.
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Development of the Next 2
Generation
Science Standards
(NGSS)

Next Generation Science Standards (NGSS)
_ NEXT GENERATION |

For States By States SCIENCE

The NRC Framework is from the scientific community. Its principles focus on how students
learn science, core scientific ideas accepted by the scientific community, the development of
understanding over time, the connection between knowledge and Practice , student interest and
experiences, and the promotion of equity.

The science content of Next Gen. Science Standards is taken directly from the Framework.
NGSS development process is now at the public comment phase. First public release was at
the end of April 2012. Look for another opportunity to comment on these standards in the fall of

2012.



Slide 32

NEXT GENERATION

SCIENCE

Achieve Inc., 2011

Picture is a hyperlink to the video on the NGSS website.

These colors mean something!!

Content IS integrated with the crosscutting concepts and science and engineering practice to
develop the standards.

The core disciplinary ideas are from which the NGSS content is based and are being re-written
into student learning expectations.

Science and engineering practices such as posing questions, designing investigations,
developing scientific explanations, and constructing and/or using models are meant to help
students understand and research scientific principles.

Crosscutting concepts such as systems, form and function, and cause and effect are meant to
help students to make connections between the various branches of science.

The final standards will give teachers, curriculum and assessment developers, and
administrators guidance in how to blend practices, crosscutting concepts and content to full and
more seamless integration.
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Through a collaborative, state-led process, new
K-12 science standards are being developed that
will be rich in content and practice, arranged in
a coherent manner across disciplines and grades
to provide all students an internationally
benchmarked science education. The NGSS will
be based on the Framework for K-12 Science
Education developed by the National Research
Council.

Vision for
Next Generation Science
Standards

For Today’s Students and Tomorrow’s Workforce:
NGSS is the floor NOT the Ceiling of what should be taught to ALL students.
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NGSS Development Timeline

" First public draft
May 2012 NEXT GENERATION

" Sanurary 2015 sﬁ,![EFESCE

For States, By States

= Next Generation
Science Standards
published

April 2013

The NGSS was developed collaboratively with states and other stakeholders in science, science
education, higher education and industry. Additional review and guidance was provided by
advisory committees composed of nationally-recognized leaders in science (NSTA) and science
education as well as business and industry.
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J  Writing Team Only 8
Lead State Partner Only

B Lead State Partner and Writing Team

‘1 (—
ol

Achieve Inc., 2011

HOW is ARKANSAS INVOLVED?

AR is one of 26 lead state partners composed of a:

Broad Geographic Representation that Account for 58% of the nation’s public school students
__Stephen Pruitt (vice president of Achieve Inc. who has been commissioned to write the
NGSS): Through our various writing teams and stakeholder groups we have representation from
every state in the nation as well as from Puerto Rico, from a diverse community of elementary,
middle, and high school teachers (from both rural and urban communities), administrators, state
science directors and other key curriculum and assessment developers at the state level, as
well as experts in career tech and the scientific fields of cognition, life science, earth science,
physical science, and engineering.

Arkansas has two members on the writing team

The writing team is truly led by the education community— most specifically K-12 educators and
administrators that are in the classroom every day. The utility of the document is paramount and
if the resulting standards aren’t useful in application, we would consider them a failed initiative.
Members of the writing team represent elementary, middle, and high school educators in both
urban and rural communities. This prestigious group includes State Teachers of the Year,
Einstein Fellows, and Presidential Award for Excellence in Mathematics and Science Teaching
winners and individuals who hold offices in their respective professional

organizations.
Arkansas has a review team of 29 members from across the state representing CTE, ASTA,
STEM Centers, Service cooperatives, K-12 science, literacy and math teachers, Business
leaders, Higher education professionals, ADE assessment, curriculum & professional
development representatives.
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NEXT GENERATION

'SCIENCE

STANDARDS

For States, By States

Final NGSS and

Supporting
Documents

Physical Science

Life Science

Earth and Space Science

PS1 Matter and Its Interactions

PS1A Structure and Properties of
matter

PS1B Chemical Reactions
PS1C Nuclear Processes

P52 Motion and Stability: Forces and
Interactions

PS2A Forces and Motion
PS2B Types of Interactions
PS2C Stabllity and Instability in
Physical Systems

PS3 Energy
PS3A Definitions of Energy
PS3B Conservation of Energy and
Energy Transfer
PS3C Relationship Between Energy
and Forces
PS3D Energy and Chemical
Processes in Everyday Life
PS4 Waves and Their Applications
in Technologies for Information
Transfer

PS4A Wave Properties
P348 Electromagnetic Radiation

PS4C Information Technologies and
Instrumentation

Ls1 From Molecules to @rganisms:
Structures and Processes

LS1A Structure and Function

LS1B Growth and Development of
Organisms

LS1C Organization for Matter and
Energy Flow in Organisms

LS1D Infermation Processing

LS2 Ecosystems: Interactions, Energy,
and Dynamics
LS2A Interdependent Relationships in
Ecosystems

LS2B Cycles of Matter and Energy
Transfer in Ecosystems

LS2C Ecosystem Dynamics,
Functioning, and Resilience

LS2D Social Interactions and Group
Behavior

LS3 Heredity: Inheritance and Variation of
Traits

LS3A Inheritance of Traits
LS3B Variation of Traits

LS4 Biological Evolution: Unity and
Diversity

LS4A Evidence of Common Ancestry
LS4B Natural Selection

LS4C Adaptation

| 84N Rindivareity and Himane

ESS1 Earth’s Place in the Universe
ESS1A The Universe and lis
Stars
ESS18 Earth and the Solar
System
ESS1C The History of Planet
Earth

ESS2 Earth’s Systems
ESS2A Earth Materials and
Systems
ESS2B Plate Tectonics and
Large-Scale System Interactions
ESS2C The Roles of Water in
Earth's Surface Processes
ESS2D Weather and Climate
ESS2E Biogeology

ESS3 Earth and Human Activity
ESS3A Natural Resources
ESS3B Natural Hazards
ESS3C Human Impacts on Earth
Systems
ESS3D Global Climate Change

NGSS Structure (see doc on NGSS Website)

The codes for the performance expectations were derived from the Framework. As with the
titles, the first digit indicates a grade K-5, or specifies MS (middle school) or HS (high school).
The next alpha-numeric code specifies the discipline, core idea and sub-idea. All of these codes
are shown in the table below, derived from the Framework. Finally, the number at the end of
each code indicates the order in which that statement appeared as a DCI in the Framework.
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Performance Expectation

of Matter
snmms who demonstrate undersnndmg can:
2-pS1-2.

h.stsnn-alwzn llll-ndedpnrposq ar
osorbensy.| Asses

Discipli
EIAI Structure and Properties.

T et prope e e e e, 2
#51-2)

Knawleage of the natural

Connection Boxes

other DTz 1 36,2013
&lmﬂwofmmg Moemb»mmmgxmzu
e Siate:

Stancdands Connections: wal be avalable on or before Apri 28, 01T,

forrrednd
Aathemates -

Send some time with group reviewing the document - How to Read the Next Generation
Science Standards (NGSS)

All three of these components make up a standard
PE

Foundation boxes

Connection boxes
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2 Matter
Students who demor standing can:
2-PS1-2. Analyze data obtained from g di t which have the properties that are
best suited for an intended purpose.* (Cofiion 5 of properties coukd inchude, strength, ieabilty, hardness, testure, and
sbsorbency ] [Assessment Boundary;_Assessment of quanttatne proy
The above were the fo

Science and Engineering Practices

Analyzing and Interpreting Data
Analyzing data In K-2 bulkds on prior experiences and progresses fo
collcting. recording, and sharing observations.

PSLA: Structure and Properties of Matter
= Different properties are sulted to diferent purposes. (2-
P51-2)

Cause and Effect

= Simple tests can be designed to gather
evidence to support or refute student deas
about causes, (2-P51-2)

works S intended. (2-PS1-2)
Connections to Engineering, Tedmology,
and Applications of Science

Influence of Engineering, Technology,
and Science, on Socety and the Natural
World

= Every human-made product s designed by

knowledge of the natural

[ Connectioas to other DCIs i th grade-eves: will be available on or before Aoril 26, 2013,
Articulation of DCTs across grade-kevels: wil be ovaibbie on or before Aprt 26, 2017,

Comimon Core State Standards Connections: wil be avalabie o of before Apr 26, 2013.

ELALeray -

Mathematies -

NGSS Structure

This is a picture of a standard which includes a performance expectation .
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Topic View:

The writers arranged the DCls into topics.

* In order to eliminate potential redundancy

* Seek an appropriate grain size

* Seek natural connections among the
Disciplinary Core Ideas (DCls)

DCI View:
All coding is by disciplinary core idea.

Two Ways to View NGSS

40

Due to the fact that the NGSS progress toward end-of-high school core ideas, the standards
may be rearranged in any order within a grade level.

Interactive versions of the standards will be available soon.

This structure provided the original basis of the standards, and is preferred by many states.
However, the coding structure of individual performance expectations reflects the DCI
arrangement in the Framework.
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Read the appropriate storylines that represent
the grade band of your team.

*K-2: kindergarten ,15t, and 2" grades
*3.5: 3rd 4th and 5th grades

*Middle School: physical science, life science,
and earth and space science

*High School: physical science, life science, and
earth and space science

Storylines

41

As a presenter decide which view, DCI or Topic to use with this presentation. Suggest grouping
participants in grade bands. For a quick overview, as teams, read the storylines in their grade
band and share out.
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» Appendix A - Conceptual Shifts

» Appendix B - Responses to Public Drafts

» Appendix C - College and Career Readiness

> Appendix D - All Standards, All Students

» Appendix E - Disciplinary Core Idea Progressions

» Appendix F - Science and Engineering Practices

» Appendix G - Crosscutting Concepts

» Appendix H - Nature of Science

> Appendix | - Engineering Design in the NGSS

» Appendix J - Science, Technology, Society, and the Environment
» Appendix K - Model Course Mapping in Middle and High School
> Appendix L - Connections to CCSS-Mathematics

» Appendix M - Connections to CCSS-ELA

NGSS Supporting Documents:
(;f”clzucf o«  PheElldlcss

It is up to your discretion as to how long you spend in these appendices during your session, but
it highly recommended that time be devoted to make educators aware.
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Conceptual Shifts in the NGSS
(Appendix A)

1. K-12 Science Education should reflect the interconnected Nature of
Science as it is practiced and experienced in the real world

2. The Next Generation Science Standards are student performance
expectations ceNOT curriculum

3. The science concepts build coherently from K-12

. The NGSS focus on deeper understanding of content as well as
application of content

5. Science and Engineering are integrated in the NGSS from Kod 2

6. The NGSS and Common Core State Standards (English Language
Arts and Mathematics) are aligned

o “...learning about science and engineering involves integration of the knowledge of
scientific explanations (i.e., content knowledge) and the practices needed to engage in
scientific inquiry and engineering design. Thus the framework seeks to illustrate how
knowledge and practice must be intertwined in designing learning experiences in K-12
science education.” (NRC 2011)

o Even though within each performance expectation, science and engineering practices are
partnered with a particular disciplinary core idea and crosscutting concept in the NGSS,
these intersections do not predetermine how the three are linked in the curriculum, units,
or lessons; they simply clarifies the expectations of what students will know and be able to
do be the end of the grade or grade band. Additional work will be needed to create
coherent instructional programs that help students achieve these standards. It is essential
to understand that the emphasis placed on a particular science and engineering practice
or crosscutting concept in a performance expectation is not intended to limit instruction,
but to make clear the intent of the assessments.

. First, focus and coherence must be a priority. Second, the progressions in the NGSS
automatically assume that previous material has been learned by the student.

o It is important that teachers and curriculum/assessment developers understand that the
focus is on the core ideas —not necessarily the facts that are associated with them. The
facts and details are important evidence, but not the sole focus of instruction. -Enhanced
rigor and cognitive demand.

J By integrating technology and engineering into the science curriculum teachers can
empower their students to use what they learn in their everyday lives.

. There is an opportunity for science to be part of a child’s comprehensive education.
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Responses to Public Drafts
(Appendix B)

Changes made between the second public draft and the
final NGSS

*75% of the PEs were edited

* Removal of about 33% of the PEs and associated DCls while retaining the
progression of DCls across the grade bands

* Separate ETS1: Engineering Design performance expectations were added to
each grade band

* “Storylines” with essential questions were added to the beginning of each
grade band and section

* The “All Standards, All Students” appendix was expanded to include several
vignettes about implementation of the NGSS with diverse student groups

* Performance expectations names were changed from lowercase letters to
numbers to avoid confusion with the DCI names. For example, MS-LS1-a
became MS-LS1-1

J Referring to previous drafts will not be productive
. See Appendix C
. Based on feedback
o PEs aligned to engineering are designated with an asterisk. Appendix | - explicit inclusion
of engineering and technology opens the door to curriculum materials that communicate to
students the broad spectrum of career opportunities that includes not only scientists but
also technicians, engineers, and other careers that require knowledge and abilities in the
STEM fields. There was a commitment to fully integrate engineering design, technology,
and mathematics into the structure of science education by raising engineering design to
the same level as scientific inquiry when teaching science disciplines at all levels, from
kindergarten to grade 12
o Appendix K — As a result of May draft additional quantitative expectations were added
particularly in the physical sciences
6. Nature of Science (NOS)
* learning about the nature of science requires more than engaging in activities and
conducting investigations
*  Appendix H — has more information, a matrix of eight NOS categories and good
examples of how teachers can use practices and CCCs to emphasis the nature of
science
* ltis important to note that while the Nature of Science was reflected in the
Framework through the practices, understanding the Nature of Science is more
than just practice.
7. See Appendix F for SEP matrix
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College and Career Readiness
(Appendix C)

Challenges in determining CCR
1. There are very few remediation courses in science

2. Most postsecondary options do not include a
placement test to determine the appropriate level
of science course

3. There is no general consensus on pre-requisites
students should take as entry-level science courses

4. The role of science in college and career is changing
dramatically and the new standards must stand
ready to meet that change

NEXT GENERATION

‘ }CIENBE -
STMBARDS
[E——

There are very few remediation courses in science.

Most postsecondary options do not include a placement test to determine the
appropriate level of science course.

There is no general consensus on pre-requisites students should take as entry-level
science courses.

The role of science in college and career is changing dramatically and the new
standards must stand ready to meet that change.
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All Standards, All Students
(Appendix D)

*Learning opportunities and challenges that NGSS presents
for student groups that have traditionally been underserved
in science classrooms

*Effective strategies for implementation of NGSS in the
science classroom, school, home, and community

*Context of student diversity by addressing changing
demographics, persistent science achievement gaps, and
educational policies affecting non-dominant student groups

*Vignettes about implementation of the NGSS with diverse
student groups

Learning opportunities

NGSS, by emphasizing engineering, recognizes contributions of other cultures historically.
Engineering has potential to be inclusive of students who have traditionally been
marginalized in the science classroom and do not see relevance of science or engineering
to their lives or future.

Focus on Practices require reading, writing, speaking- allow for opportunities for language
acquisition

Connection to CCSS ELA

Effective strategies

Overview of the research on effective strategies by sub-populations (non-dominant groups)
Info on involving parents and community members in science
Solving community-based problems

Context

Provides stats on changing demographics for sub-pops
One factor that | felt was overlooked was isolated, rural populations with limited access to
outside cultures and resources
Student achievement measures — assessment
* Made the point that standardized tests do not analyze or report interactions
between variables — e.g. — minorities are disproportionally represented in free and
reduced lunch stats
* Added attention to standardized testing does not necessarily result in higher
student achievement
Conclusion — Science teachers need effective strategies to include all students
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DCI Progressions (Appendix E)

*Matrix describes the content at each grade band for
each disciplinary core idea across K-12

*Helped the NGSS writers ensure progression across
grades or grade bands

*This progression is for reference only. The full
progressions can be seen in the Framework

*This document in no way endorses separating the
disciplinary core ideas from the other two dimensions

NEXT GENERATION
GCIENBE 47
STANBARDS

They describe the content that occurs at each grade band. Some of the sub-ideas within the
disciplinary core ideas overlap significantly.
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“First, it is built on the notion of learning as a developmental progression

Second, the framework focuses on a limited number of core ideas in science and engineering

(Appendix E)

Earth Space Science Progression

NG SOPH]

o=

ESSLA
“The universe
and its stars

ESSLE
Earth and the
solar system

STICATION OF STUDENT THINKING
=]

e is part of the Milky
s one of many billiens of

eclipses, lonar phases, a

Fock strats s the fossi record can v | !

events in Eart’s |

determine patiems in those:
events

both within and across the disciplines.

Third, the framework emphasizes that learning about science and engineering involves
integration of the knowledge of scientific explanations (i.e., content knowledge) and the
practices needed to engage in scientific inquiry and engineering design. Thus the framework
seeks to illustrate how knowledge and practice must be intertwined in designing learning
experiences in K-12 science education.” - NRC Framework for K-12 Science Education, 1-3
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Science and Engineering
Practices (Appendix F)

Guiding Principles

*Students in grades K-12 should engage in all of the eight practices over
each grade band

*Practices grow in complexity and sophistication across the grades
*Each practice may reflect science or engineering

*Practices represent what students are expected to do, and are not
teaching methods or curriculum

*The eight practices are not separate; they intentionally overlap and
interconnect

*Performance expectations focus on some but not all capabilities
associated with a practice

NEXT GENERATION
omsm:f 49
STANBARDS

Appendix F has a progression matrix for each Practice .
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. . . .
Practices Matrix: Asking Question
- | H 11 1 Oe I 3xI>E 8 H 1t
Sclence and
Engineering Practices
“Askinn Questions and Aebing Aeking QuesDons and Gefring | Asking fuesions and deliing Ashing Questiore and Qe
Defining Probiems problems -2 buids onprir | probems i 3.5 bukds k-2 | probems n -5 buds cn K-5 {rotiens n 5-12 buids on K-9
o | eapeniences.and o o
o fomultng, rfrung,
e s o | e e pasite vt ety st ond | ekt e bk
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expianatons o how the usng mases and sidsons.
T e T =TT ek qestirs
works ard which can b chsenvtons 1o e ok hagpen i 2 varabe tht arse rom carehd = thatarse from carefl
gy teted. infometion et he sl | changed o
andjor desiged k). s, ot nespected resits, o | uerpected e, o
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Ko clanfy i efine 3 model, ndependent and dependent
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+ Askuesons tatcan be |+ sk questons that can be nvesngates wihi the soope of
e and preckt vt withe e scrge o the | the shond by, eeatch
reaspnable cuvomes besed on | cascom, ogkor envicomese, | laoles, o i (e utbor
Pl such s cuse and | a0 useoms e ot puble enceest] i eviaie
= s s Wit labl rescurces | resources and, when
and, when appropriie, frane appropie, fame 2 ypoihess
| on observations hased ox theory.
and soentfic_prncigles,
sk et Dt chaligs T | Ak i Svau e quesDOre
premises) of narumentor e | hat chatenge the gremis(s) of
nerprtation o 2 caa anerqumer, the rlerpretten
ol a data s, o the sutabilly of
Apsil 2013 NGSS Release: Page 1701 33
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Crosscutting Concepts Guiding
Principles (Appendix G)

Crosscutting concepts (CCC)
* help students better understand core ideas in science and engineering
* help students better understand science and engineering practices
* should grow in complexity and sophistication across the grades
* provide a common vocabulary for science and engineering
*should not be assessed separately from practices or core ideas
*are for all students

* Repetition in different contexts will be necessary to build familiarity

* Performance expectations focus on some but not all capabilities associated
with a crosscutting concept

*Inclusion of Nature of Science and Engineering Concepts
NEXT GENERATION
oclzm:f 51
STANDARDS

Framework does not specify grade-band endpoints for the crosscutting concepts, but instead
provides a summary of what students should know by the end of grade twelve and a
hypothetical progression for each.
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| Progression Across the Grades | Performance Expectation from the NGSS

In grades K-2, students use relative scales (e.2 . bigger and
smaller: hotter and colder: faster and slower) to describe
objects. They use standard units to measure length

I grades 3-S, snudents recognize natural objects and S-ESSI-1. Support an argument that the apparent
observable phenomena exist from the very souall 1 the brightness of the snn and stars is due to their relative
immensely large. They use standard units fo measure and | distances from Easth

describe physical quantities such as weight, time
temperanure, and volume.

In grades 6-8, students observe time, space, and energy MS-LS1-1. Conduct an investigation to provide
plienomena at various scales using models (o study systems | evidence thar iving tings are made of cells: cither
it ave loo large or 100 small. They understand phenomena | one cell or many different numbers and types of
observed at one scale may ot be observable at another scale. | cells

and the finction of namsal and designed systems may change

with seale, They use proportional relntionships (e.g.. speed as

the ratio of distance troveled ta fime faken) fo gatlier

information about the maginde of properties and processes

‘They represent scientific relationships through the use of

algebraic expressions and equations.

In grades 9-12, students understand the significmee ofa | HS-ESS1-4, Use mathenmtical of computational
plienomenon is dependent on the scale, proportion, aud representations fo predict the motion of orbiting
quanrity a1 which it occirs. They recognize parterns objects in the solat system

observable af one scale may nof be observable or exist at
other scales, and some systems can only be studied indirectly
as they are too small 100 large. 100 fast. or t0o slow to
observe directly. Students use arders of magaitude to
understand how a model at eme scale relates 1o a model at
another scale. They use algebraic thinking to exaniine
scieutific data and predie fhe effect of  chauge in one
variable on anotet (e.g.. linear growth vs, exponential
growih)
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Nature of Science (NOS)
(Appendix H)

The basic understandings of the NOS that align to Practices:

* Scientific Investigations Use a Variety of Methods

* Scientific Knowledge is Based on Empirical Evidence

* Scientific Knowledge is Open to Revision in Light of New Evidence

* Scientific Models, Laws, Mechanisms, and Theories Explain Natural
Phenomena

The basic understandings of the NOS that align to Crosscutting Concepts:
* 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

i :

Nature of Science (Appendix H)

Variely of Methods | = Scence uses dfferent wea  |=Seme e by 3 e o vales |+ koot
s o sty the workd, | varety of ook and techniges, | o ensare accuracy of measirements, obeervaions, | # Scentiic
® There i ot ane schentc and objectivty of s e ——
method. 1 i deceuds oo evahsdting progsed shegicism, raplkatilny f results, and hons and il reporting of
explanitions.
el vales
between scence and non-scknce. share qxemplars. or making decikas regorcing e
e T e i R
ML e
Schentific Kiawiedoe . Bassdon | Scenve hnowvedoe and -mewmnmmmmm!
Ts Baseed on Empirical | pattore ond aeder when | vecagrizing paters concephul of usancn
Evilence. making edservations | = Stence wses tooks and explanations. expianations oot el systems.
cbeuk the weekd. techrckoges t make accurate obtanng |»
mezsuremerts and and evalusting emprical evidence. curveet theory.
abservatons. .
. e | = Scienti exp Subject o revison and | = Scienti explanatiors can be probabi
15 Opei 1o Revision in | change when new based on new enidence. + Hast skt bk £, e, bt
Light of New Evidence | etcemation & found, ' The cetaty findigs
varks. e,
' Scl: — » Stk o o claty
reintegeeted based on new evidence. e sheth ofelonsisbetueen e ond vlence ok moy
[ - . bosel g = Thenries and lanes prnde explanations In scence, bal Teares o nat
Mechanisis, s ‘sketches, and modeis as | body of evdence and many phencmena. e o s ok
Theories Explain &y o Ko 1 Sciomco theorios are basa on o body of vidence | A sieriic theory s plnaton of scme aspectof the
Matural Phenomena | oeas, * Solece alratons e | o mmmbmdmmamsmmmm
= Scierce seaches for mehanisms or nahadl |+ Lo are respiartes o mathemetica desciptrs of ment end the sdence
e and effect e natural phenamens. e
relabionships o explan 1 A ypathests fs used by scentsts as on ea that svdnce b dovered ot th thory docs o ot
natural events. L e n ight oftis e evidence
exabuation of a scenilc heory. mectionisms,and exgtanatioes collectivly serve 2 ook In
4+ The term “theary;* as used In science s very mmpmmu st hecry.
descrctins o he reatonshios ameg
" e henmmn
» Scinists often e ypotheses o develop end st theories ani
exondtins




Slide 55

Slide 56

I ARSXEEE ARIIAXRKES RISF 12

_ummun = cince knawedos Pl | % e s b a body | Scece s bt  body of nowedgs and the proceses
Kiowing ward,

' Scierce & bath a body of krvwledge that represents curent.

us know abont the: Wrowiedge and processes. and practices used to add to that body of Inowledge. understanding of natural systems and the processes used to refine,
u ‘elaborate, revisz, and extend this knawledge.
. and . L ) ways of
‘that s used by many people. | o science knowledge. hnowing..
* Schence s 2 way of knowing used nt e
Just sclentists.

changes t, teswies, ieas time.
Scientilic Knawiedge * Sciee g raheal | ® Scestiic bnowedge b besed o the assumpbon that ntural v
Asstmes an Order and | events happen boday 35 | patems n natualsysems. ST = pe
Consistency in Natural | they happened in the  Basic laws of natuwe are the understandable hough measurement and cbservation. | the future.
Systems . u Sciee

st
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Engineering Design in the NGSS
(Appendix 1)

A foundation in engineering design allows students to
better engage in and aspire to solve the major

societal and environmental challenges they will face
in the decades ahead.

Go to the DCI arrangement of the NGSS

*K-2 - page 21

*3-5 - page 46

*Middle school - page 67

*High school - page 95

Discuss Engineering Design PEs - denoted with an *

NEXT GENERATION
°CIENBE 5
STANBARDS
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the Environment (Appendix J)

Two Core ldeas

*The Interdependence of Science, Engineering, and
Technology

*The Influence of Science, Engineering and Technology on
Society and the Natural World
There is a broad consensus that these two core ideas
belong in the NGSS but a majority of state teams
recommended that these ideas could best be
illustrated through their connections to the natural
science disciplines.

Go to Appendix J - pages 3-5
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Workshop Evaluation

Host should tell the participants to identify themselves by their school district.
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