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*How well do you
know your standards?
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Next Steps in Arkansas
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your curriculum




How was Arkansas Involved in the development of the NGSS?

1 Writing Team Only
' | Lead State Partner Only

B Lead State Partner and Writing Team



* Introduce yourselves to each other. Read through the
shifts in the envelope in your group.

* As you read, discuss. . .

What are some big ideas you find especially important or
pertinent? What implications are there for you in your
classroom?

*NGSS Shifts




*Better understand the NRC Framework and the three
dimensions of Disciplinary Core Ideas, Science and Engineering
Practices, and Crosscutting Concepts.

*Be able to better support students participation in Science and
Engineering Practices

“Be able to identify and better integrate Crosscutting Concepts
into current curriculum

*Be able to successfully navigate and read new standards and
supporting documents

*Goals and
Housekeeping
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Transitions in Science Education
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Students, over multiple years of school,
actively engage in scientific and engineering
practices and apply crosscutting concepts to
deepen their understanding of the core ideas
in these fields.

A ViSion for K-1 2 ;KEZZE _
Science Education
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tices, Crosscutting Concepts, and Core Ideas




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)

T Goals for K-12
Science Education

EDUCATION
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What indicates a Chemical
Change?

Borrowed from Institute for Inquiry - Exploratorium



Science &
eactices”
Three
Dimensions
of the Next
Framework Crosscutting Generathn
e Science
for Standards
K-12 Science
Education
Disciplinary
Core Ideas
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NGSS is Different

e Standards expressed as Performance

Expectations. NEXT GENERATION

* Combine core ideas, practices, and SCIENCE
crosscutting concepts into a single ForStates. By Saes
statement of what is to be assessed.

* Performance Expectations are not

instructional strategies or objectives for
a lesson.
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Crosscutting

Concepts ﬁjc:araes %Wh at goeS
INnto a
Performance
Expectation

aka
Standard?

Practices



Disciplinary

i K-12 Core Ildeas

» Physical Sciences
» Life Sciences
> Earth and Space Sciences

» Engineering, Technology, and Applications of Science
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Earth & Space Science

Physical Science

K |K-L51 From Molecules to Organisms: Structures and K-ES52 Earth's Systems K-P52 Motion and Stability: Forces and
Processes K-ES53 Earth and Human Activity Interactions
K-PS3 Energy
1 |1-L51 From Molecules to Organisms: Structures and 1-E551 Earth’s Place in the Universe 1-P5S4 Waves and Their Applications in K-2-ETS1 Engineering
Processes Technologies for Information Transfer Design
1-153 Heredity: Inheritance and Variation of Traits
2 |2-152 Ecosystems: Interactions, Energy, and Dynamics 2-E551 Earth’s Place in the Universe 2-P51 Matter and Its Interactions
3 2-154 Biological Evolution: Unity and Diversity 2-ES52 Earth’s Systems
b 1 3-L51 From Molecules to Organisms: Structures and 3-ES52 Earth’s Systems 3-P52 Motion and Stability: Forces and
E‘ Processes 3-ES53 Earth and Human Activity Interactions
'é 3 |3-L52 Ecosystems: Interactions, Energy, and Dynamics
s 3-L53 Heredity: Inheritance and Variation of Traits
- 3-L54 Biological Evolution: Unity and Diversity
4 (4-L51 From Maolecules to Organisms: Structures and 4-ES51 Earth’s Place in the Universe 4-PS3 Energy 3-5-ET51 Engineering
Processes 4-F552 Earth's Systems 4-PS4 Waves and Their Applications in Design
4-E553 Earth and Human Activity Technologies for Information Transfer
5-L51 From Molecules to Organisms: Structures and 5-ES51 Earth’s Place in the Universe 5-P51 Matter and Its Interactions
5 Processes 5-ES52 Earth’s Systems 5-P52 Motion and Stability: Forces and
5-L52 Ecosystems: Interactions, Energy, and Dynamics 5-E553 Earth and Human Activity Interactions
5-P53 Energy
£-L51 From Molecules to Organisms: Structures and 6-E552 Earth's Systems &-P53 Energy
6 |Processes 6-E553 Earth and Human Activity
6-L53 Heredity: Inheritance and Variation of Traits
§ 7-L51 From Molecules to Organisms: Structures and 7-ES52 Earth’s Systems 7-P51 Matter and Its Interactions
§ 7 |Processes _ _ 7-E553 Earth and Human Activity M5 ETS1 Enineering
o 7-152 Ecosystems: Interactions, Energy, and Dynamics Design
E B-L53 Heredity: Inheritance and Variation of Traits 8-ES51 Earth’s Place in the Universe 8-P52 Motion and Stability: Forces and
s B-154 Biological Evolution: Unity and Diversity Interactions
8 8-PS3 Energy
8-P54 Waves and Their Applications in
Technologies for Information Transfer
H5-LS1 From Meolecules to Organisms: Structures and HS-ESS1 Earth's Place in the Universe HS-P51 Matter and Its Interactions
_ |Processes HS-ESS2 Earth's Systems HS-P52 Meotion and Stability: Forces and
5 3 HS-LS2 Ecosystems: Interactions, Energy, and Dynamics HS-ESS3 Earth and Human Activity Interactions HS-ETS1 Engineering
L ‘E H5-LS3 Heredity: Inheritance and Variation of Traits HS-PS3 Energy Design

HS5-L54 Biological Evolution: Unity and Diversity

H5-P54 Waves and Their Applications in
Technologies for Information Transfer

This matrix from N5TA was modifed for Arkansas grade level standards May 2015




Learning Progression of Ideas Across Time

ESS1.C The history of planet Earth

K-2

Some events on
Earth occur very

quickly; others can
occur very slowly

Grade 3-5

Certain features on
Earth can be used to
order events that
have occurred in a
landscape

Grade 6-8

Rock strata and the
fossil record can be
used as evidence to
organize the relative
occurrence of major
historical events in
Earth’s histo

Grade 9-12

The rock record resulting
from tectonic and other
geoscience processes as
well as objects from the
solar system can provide
evidence of Earth’s early
history and the relative
ages of major geologic
formations
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Conceptual Flow
I
| | | | | | V |
SHEES N N R e

Conceptual Flow Developed by the K-12 Alliance/WestEd



Factoid to Overarching Idea: Nesting




How well do you know your

practices?

Analysis of ELA/Math/Science Practices

ELA Capacities

Demonstrate independence

Build strong content knowledge
Respond to the varying demands of
audience, task, purpose, and discipline
Comprehend as well as critique

Value evidence

Use technology and digital media
strategically and capably

Come to understand other perspectives and

cultures

Mathematical Practices

Make sense of problems and persevere in
solving them

Reason abstractly and quantitatively

Construct viable arguments and critique the
reasoning of others

Model with mathematics

Use appropriate tools strategically

Attend to precision

Look for and make use of structure

Look for and express regularity in repeated
reasoning
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Scientific and Engineering Practices

Asking questions (for science) and defining
problems (for engineering)
Developing and using models

Planning and carrying out investigations

Analyzing and interpreting data

Using mathematics, information and
computer technology, and computational
thinking

Constructing explanations (for science) and
designing solutions (for engineering)

Engaging in argument from evidence

Obtaining, evaluating, and communicating
information



=8 Eight Practices

Practices

“Note that in doing science or engineering, the
practices are used iteratively and in
combination; they are not linear steps to be
taught in order”

*Read Article, Discuss,
Post to Padlet

http://padlet.com/vrhame/SciEng
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Science &

Engineering — Ap p en d i X F

Practices

1.Asking questions (science) and defining
problems (engineering)

2 .Design and using models

3.Planning and carrying out investigations

4.Analyzing and interpreting data

5.Using mathematics and computational
thinking

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

/ .Engaging in argument

8.0btaining, evaluating, and communicating
information

22



Science & Engineering Practices
Asking Questions and
Defining Problems

A practice of science is to ask and refine questions that lead to descriptions and explanations of how the natural and designed
world(s) works and which can be empirically tested. Engineering questions clarify problems to determine ariteria for
successful solutions and identify constraints to solve problems about the designed world. Both sdentists and engineers also
ask questions to darify ideas.

NGSS@
NSTA

K-2 Condensed Practices 3-5 Condensed Practices 6—8 Condensed Practices 9-12 Condensed Practices

Asking questions and defining Asking questions and defining Asking questions and defining problems in 6—8 builds Asking questions and defining problems in 812 builds

problems in -2 builds on prior problems in 3—5 builds on k-2 on K-5 experiences and progresses to spedfying on K-8 experiences and progresses to formulating,

experiences and progresses to simple | experiences and progresses to relationships between variables, darify arguments and | refining, and evaluating empirically testable questions
descriptive questions that can be specifying qualitative relationships. madels. and design problems using models and simulations.
tested.

» Ask questions based on » Ask questions about what would » Ask questions that arise from careful observationof | » Ask questions that arise from careful observation of
observations to find more happen if a variable is changed. phenomena, models, or unexpected results, to phenomena, or unexpected results, to darfy and/or
information about the natural clarify and/'or seek additional information. seek additional information.
and,or designed worldis). * Ask questions to identify and/or darify evidence * Ack questions that arise from examining models or a

and,'or the premise(s) of an argument.
» Ask questions to determine relationships between

independent and dependent variables and
relationships in models..

» Ask questions to clarify and/or refine a model, an
explanation, or an engineering problem.

theory, to darify and/or seek additional information
and relationships.

# Ask questions to determine relationships, including
quantitative relationships, between independent
and dependent variables.

» Ask guestions to darify and refine a model, an
explanation, or an engineering problem.

» Ask and/or identify questions that
can be answered by an
investigation.

» |dentify scientific (testable) and
non-scientific (non-testable)
questions.

» Ask questions that can be
investigated and predict
reasonable outcomes based on
patterns such as cause and effect
relationships.

» Ask questions that require sufficient and
appropriate empirical evidence to answer.

» Ask questions that can be investigated within the
soope of the classroom, outdoor environment, and
museums and other public facilities with available
resopurces and, when appropriate, frame a
hypothesis based on observations and scentific

* Evaluate a question to determine if it is testable and
relevant.

# Ack questions that can be investigated within the
scope of the school laboratory, research fadlities, or
field (e.g., outdoor environment) with available
resources and, when appropriate, frame a
hypothesis based on a model or theory.

» Ask questions that challenge the premise(s) of an
argument or the interpretation of a data set

# Ack and/or evaluate questions that challenge the
premise{s) of an argument, the interpretation of a
data set, or the suitability of the design.

+ Define a simple problem that can
be solved through the
development of a new or improved
object or tool.

* Use prior knowledge to describe
problems that can be solved.

+ Define a simple desizgn problem
that can be solved through the
development of an object, tool,
process, or system and indudes
several criteria for success and
constraints on materials, time, or
cost.

» Define a design problem that can be solved through
the development of an object, tool, process or
system and includes multiple ariteria and
constraints, including scientific knowledge that may
limit possible solutions.

» Define a design problem that involves the
development of a process or system with interacting
components and criteria and constraints that may
include social, technical and/or emvironmental
considerations.

Deweloped by NSTA using information from Appendix F of the Next Genemfion Science Standands © 2011, 2012, 2013 Achieve, Inc.




Seven Crosscutting
Concepts -Appendix G

1. Patterns

2.Cause and effect:
Mechanism and
explanation

3.Scale, proportion, and
quantity

4, Systems and system
models

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

6. Structure and function
/. Stability and change

“Crosscutting Concepts
help students organize
and make sense of
science.”

Brett Moulding
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*Using-Crosscutting Concepts

Across Disciplines

Physical

Photosynthesis Earthquakes Electricity
< ENERGY >

Within a Discipline

| LifeScience .

Cells Organ Systems Ecosystems
SCALE




NEXT GENERATION

CIENGE

STANDARDS
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Three-Dimensional Learning

*7-LS2-1 Analyze and interpret data to
provide evidence for the effects of resource
availability on organisms and populations of
organisms in an ecosystem




Three-Dimensional Learning Dissected

/-1L.52-1 Analyze and interpret
data to provide evidence for

the effects of

resource availability on
organisms and populations of
organisms in an ecosystem.



Performance Expectation

2.Structure and Properties of Matter

Students who demonstrate understanding can:
2-PS1-2. Analyze data obtained from testing different materials to determine which materials have the properties that are

best suited for an intended purpose.* [Claificiion Statement: Examples of properties could induds, strangth, lexbiliy, hardness, texture, and
absorbency ] [Assessment Boundary: Assessment of quantitative properties is hmited to number or length.]

Foundation Boxes

The pedmnu;oeapcawons FOVe Were dudopedﬁsho thcioin;lno clements from the NRC document A Framework or K-12 Soence Educatior.

Science and Engineering Practices
and Interpreting Data PSLA: Structure and Properties of Matter Cause and Effect
Analyzing data in K-2 builds on prior experionces and progresses to |+ Different properties are suited to different purposes. (2- = Simple tests can be designed to gather
coliecting, recording, and sharng observatians. PS1-2) evidence to support or refute student Keas
« Analyze data from tests of an object or tool to determine i it about causes. (2-PS1-2)
works as intended. (2-PS1-2)
Connections to Engineering, Technology,
Applications of Scence
Influence of Engineering, Technology,
udsdelmonsodetyand the Natural
Evuyhunmuudepmdumsdesonedby
applying some knowledge of the natural
world and s bullt by using natural

materials, (2-P51-2)

Connection Boxes

connections to other DS 13 thE grade-feval il e avalabie on or bafore Aprl 26, 2013.

Artiiation of DCIs across grade-lovels: wil be avalable on or before Aprll 26, 2013

Comirmon Core State Standart's Connections. wit be avaiable on ar before Apiil 26, 2013.
ElA/veracy -
Mathematics =




Assessable
Foundation Boxes Component

Connection Boxes

How to Read An asterisk indicates an
Arkansas K-12 Science Standards engineering connection
to a practice or
disciplinary core idea.
GRADE TWO
Y
N

tarziment Emph

o ala tme|

B A:sc'srreucacs '1u| i IJZII'
T T :

‘ L !! s:mm Emmn

na if plants naad Sunight and waler 19 grow, |[Assesman

tion of am animal n dispersing secds or pollinating plam
Eampane the ﬁmi:y af life in differant habitass, Chanfic
p things in a variety of habitats ] [Assessment
echo an rrnl a'r:l D-‘L'l rdmes n:c: L ‘uit-ul'

Sclencs awd Enginsering Practices
Developing ased Using Models
Plcdiading i1 K-2 Buikcs on pRar e

v oijeot
ar
Planin Qut Investigalions
Flanning and canying out ITIllmrI‘ i

or lned ao
amblom i K-2 builda on pror mﬂﬂul
and progresses (o simple mvestigations,
mead on fair b sis, which provide data o
AURREF Sxplanslans af daaign sakicns,
* Plan and concuct an lsvestigation
colaborabvely | pRoGUGcH dals 1D S8nod
ag thi bowis for ovdenca 10 OfEwes o
question. {2-L52-1)
= Make obsarwaions (irthend o fom
madia) b eo et data Sl can Ba used 15
make comparisons. |2:L54:1)

Connections to Nature of Solence

Sokentifio Knowie Is Based on
Empirical Evid 'ﬂ?‘ /

= Scievials ook fof pallems and ander
when making cbhservaions aboul e

Feedrd S chaenvalond) (2-LE2-1, 24L84-1)

L52.4: Interdependent Relabonships in
Ecoaysbems
nls Sapand an walar and lGSL e grow.
2=L521)
nie dapand an animak for pollinalicn of o
& Meir seeds around. (24522}
.0: Blodwarsity and Humans
= Thane ara marny dfanse Kinds of li\mn
fnings n any area, and W t
places on land and In wi
ETS1.B: Daveloping P
* Designs can be conveyed th h skiches,
ge. or phy Thaao
rapredanlalions ane well Weommunicaling
ideas for 2 profdlem’s sol s fo ather
peopke (2-L52-2]

Craascutiing Concapla
Cause and Effoct
= EwBniE REd causes 1hal
gusbrale obosrvabie
pa%ems. |2452:1)
Structure and Funclion
# The shape and stabdity of
sinsctures of natural and
deaigned abpcls &
r function(s).

DCl codes from
W.ia Re-:sllmrumaucn frim axpariances of games intermation from provided 500 A Famework for 521
2:L84-1) K-12 Science
SL.2.5 Create audio recordings of siones ar poers; add drawings or odher wviseal di = = pEpErienoes
whan gapropriabe o Sanly deas, thaughls, asd fesings (2-L52-2) Education in
Mathomatics - boldface type.
WP R L @-LEZ-1, 2-L54-1]
W4 Mbached wilh mslnmmcs (2-LE2- 1 2 L32-2, 2-L54-1)

MP.5

Use appropriabe ools straiegicaly. (24L52:1)

TND.0.10 Oraw a pcium gragh and & bargraph (wih singe-unit scale) o repasen s deis sef with up 1o four categories, Sohve

FiEpk pul-Kge i, lake-apar, and o

24582, 2-.54-1]




*NGSS Dissection Task

|ldentify and Highlight the
®Practice in the PE in blue
#DClI in the PE in orange
®CCC in the PE in green

ldentify and Underline the
 Clarification statement

ldentify and Circle
. @esﬁsment Boundany
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http://www.nextgenscience.org

News FAQ Contact
NEXT GENERATION

CIENCE . ’

STANDARDS

For States, By States

SIGN UP TODAY FOR EMAIL UPDATES

HOME ABOUT THE WHY SCIENCE NEXT GENERATION VOICES OF
STANDARDS STANDARDS? SCIENCE STANDARDS SUPPORT

| = s

LEMENTATION

Explore the
B NGSS

CURRENT PHASE

The Next Generation Science
Standards are released

Explore the standards

1
About NGSS Latest News Resources
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Transitioning Activity

Examine your grade/grade

band standards.

Complete the Transition

Handout in your packet.

* Share your plan with your
group.
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The intent of the Framework is to change
how we teach science so that it is more like
how scientists work.

*What shifts will be necessary in your
instruction or curriculum?

*What questions do you have?

Final Thoughts



