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If you must leave now:

* The science isn’t changing; what's changing is how we will assess
student learning, and how we are asking students to demonstrate
knowledge.

 First realistic opportunity for full state-level assessment: SY
2016-17

« 2013-16: Transition period and planned implementation

« Be mindful and deliberate, but not scared or jittery.
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Building on the Past;
Preparing for the Future
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Why Now?

» Our understanding of how young brains learn
has changed

— fMRI identifies parts of the brain that become active
using different stimuli / instructional strategies
« Reach — Reflect — Recode

— ldentified instructional strategies that increase student
achievement significantly
* |dentify similarities/differences
« Vocabulary strategies
« Constructing models / graphic organizers
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Three Dimensions Intertwined

—

Cross-Cutting
Concepts

« The NGSS are
written as
Performance
Expectations

* NGSS will require
contextual
application of the
three dimensions
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NGSS is Different

« Standards are expressed as performance
expectations

« Combine practices, core ideas, and crosscutting
concepts into single statement of what is to be

assessed.

* They are not instructional strategies or
objectives for a lesson

NEXT GENERATION
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“Knowledge in Use”

« Use Science and Engineering Practices to help
students learn how to “think like scientists”

« Demonstrate that they can transfer
understanding to new situations

* Recognize how science knowledge fits into the
big picture / across disciplines using Cross
Cutting Concepts

« Content is not new, how we ask students to
show their understanding is revolutionary!
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Conceptual Focus of NGSS

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 — NOT curriculum.

3. The science concepts build coherently from K-12 in defined

learning progressions.

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

application of content.

5. Science and Engineering are integrated in the NGSS from K—-12.
6. The NGSS and Common Core State Standards (ELA/Literacy and

Mathematics) are aligned.
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www.nhextgenscience.org
Web Access to All NGSS Documents

NEXT GENERATION News | FAQ | Contact

SIGN UP TODAY FOR EMAIL UPDATES
Q » —
CIENCE E 2
STANDARDS
For States, By States e
HOME ABOUT THE WHY SCIENCE NEXT GENERATION IMPLEMENTATION
DEVELOPMENT STANDARDS? SCIENCE STANDARDS
—1

The Next Generation Science
Standards are released

Explore the standards

About NGSS Latest News Resources

April 09, 2013

March 28, 2013
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Supporting Publications

The NSTA Reader’s Guide
A FRAMEWORK FOR

K—12 SCIENCE
EDUCATION

Practices, Crosscutting Concepts, and Core Ideas
Expanded Edition

By Harold l
With contribu s from Rodge \|N‘(' Cary Sneider,
Richard A l || | | l\ cik and Joi Merritt
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Three Dimensions

K.OTE Organisms and Their Environments
K.OTE anisms and Their Environments -
Students who denonstrate understanding can: _— o\
a. Use observations and information to classify living things as plants or animals based on what,they need’fo survive.
[Clarification Statement: To surviveand grow, animals need food, water, and air. Plants need water, light, and air to Iiv e and grow-
b. Use observations to describe how plants and animals depend on the air, land, and vy{er where th live to meet their
needs, and they in turn, can change their environment. (Clarification Statement: E:amp,eﬁd‘ho Q;M{and ar:\n nge their environment could

indude ants making anthills, plant roots breaking concrete, or beavers buiding dams. |

c. Use observations and information to identify patternsin how animals her od. [c|ar|r|ram:mSlamq'nm\~ Animals get their food by
various means. Same animalseat plants, some eat other animas, and someeat both. |

d. Provide evidence that humans' uses of natural resources can affect the ‘world around them, and sha\e solutions that

reduce human impact. (Clarfication Statement: Examples of how upar of natural ve%m.é%mga{ include cutti ueés\ra lumber and paper
ding )

produdts or discarding plasbc bacs and other w aste that affectsanimal habnm Mumans n reduce avoiding litters
eloped using the follow ing ekements. from the NRC d mew ok for K-12 Sdence \Education:
— —— — —
Science and Engineering Practices smtgn Concep
Planning ucmonuvm Patterns
Pattems in the natural and human

desianed worid can be observed, used to
evidence. (al.(c)

Technology,
and Applications of Science
Influence of Engi
T

hoplovldeheatormbulldm

& mumummmmmmme Evesy hn

pans. (2),(d) by mmmmnmdme
Earth natural workd and is built by using

mmmmmNemmmmmwwam natural materials. Therefore, taking

them. But they can make choices that reduce theirimpacts on the land, | natural materials to make things impacts

water, air, and other Iiv for by red: trash the environment. (d)

through reuse and recy ding. (d)

oral and/or written forms using models, drawings,

writing, or numbers. (d)
annections to other DCIsin this grade-ievel: K.WEA

A r0cuiation of D CIs a00ss grade-leves: 4.%4.(, 5.MEE, 5.ESL
Comman Core Stale s andids Ct ote: th will be made more expliolt and compiete in future araflt ]
EiA -

RI.K.2  With prompting and support, identify mmahbplcamveukqdelallsdam

W.K.2  Useacombination of drawing, dictating, and writing to y texts in w hich they name whatthey are writing about and supply some
information about the topic.

SL.K.1  Particpate in collaborative conversations with diverse partners about kindergarten topics and texts with peers and adults in small and larger groups.

SL.K.3  Ask and answerquestions in order to seek help, get or darify g thatis not

Mathematics -

MP.3  Construct viabie arg and critique the gof others.

MP.7 Lock forand make use of structure.

NEXT GENERATION K.CCH  Compare numbers.

CI ENCE K.MD.3 Classify objects and count the number of objectsin each category.

STANDARDS




NGSS Science and Engineering
Practices

NEXT GENERATION @
SCIENCE MICHIGAINN

Asking questions (science) and defining problems
(engineering)

Developing and using models

Planning and carrying out investigations
Analyzing and interpreting data

Using mathematical and computational thinking

Constructing explanations (science) and designing
solutions (engineering)

Engaging in argument from evidence

Obtaining, evaluating, and communicating
iInformation

Education




Crosscutting Concepts w

« Patterns

« Cause and effect

« Scale, proportion, and quantity
« Systems and system models

* Energy and matter

« Structure and function
 Stability and change

Framework 4-1

. NEXT GENERATION
@ SCiENCE M'CHDL%%“\E';!,@
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How to Read an NGSS Standard

Inside the
NGSS Box

What is Assessed +

A collection of several
performance expectations
describing what students
should be ableto do to master
this standard.

Foundation Box ~

The practices, core disciplinaey
Ideas, and crosscutting
concepts from A Fromework
for k=12 Science Educotion
that were used to form the
performance expectations

Connection Box

Other standards inthe Next
Generation Science Stondords
or inthe Common Core Stote
Standords that are related

A

W

to this standard

NEXT GENERATION

CIENCE

STANDARDS

Bosed onine
Jonvary 2013
Craf of NGSS

Title and Code

reusedat several different grade levels Thecode however, isa
unique identifier for each set based on the grade level, content
area, andtopic t addresses.

PA3 Mhotion et S0 ’.1.'—'1"1"""") z

The tities of standad pages are not Necessyrily unique and may be

Performance Expectations

A statement that combINeSpractices, core e,
and crosscutting concepts together 1o describe
how students can show what they have learned.

Clarification Statement
A statement thae supplies examplesor daamional
¢larificaionto the performance expectation

Assessment Boundary

A statement thae providesguidance adout the
scopecfthepeformance enpatationat s
particuler grade level,

Engineering Connection [

An asteriskingicates an engineering connection
INThe Practoe, CONeien Of rOSKCETING CONndept
that SUPPOMS the performance expectation

e Scientific and Engineering Practices
Activiti es that scentts and engines's enjage in

,-v—-rnh.-mm

B Rt

S J_%L...?,,

e
v o
et P

Codes for Pedom\ance upemtions

Codes desgnatethe reinant perfarmarke expectation for an tem in the
foundazon box and ConncTion Box. INThe CONNECTIoNS 19 commoncore, ialics
indicate 3 potentinl CONNECTION Mathey Than B required Prerequisie Lonn ecton,

10 either undersand the worki or sove a
problem.

pue Disciplinary Cote Mdeas
Concepts in science and eng insering that have
broad importance within and acrossdiscipines
BS Wl B reIevanceto peopie’s ives.

Crosscutting Concepts

ideas, such as Partems andCouse and Effect,
which arenot specific to any one discipline bt
Cut acrossthem it

Connections to Engineering, Technology,
and Applications of Science
Theseconnections e drawn fromthe disciplinery
core [densfor enginsering technoiogy, and
Bppications of science in the Framework

Connections to Nature of Sclence
Connections are listed in either the practcesor
e CrosSOUTing CONNACIONS Section ofthe

TOUNdAAN box

For States, By States

MICHIGAN\

E dDepartmentof ia..n




K.PS1 Matter and Its Interactions

How to read the standards »

Go back to search results Go to the NGSS Survey
Related Content »

Views: Disable Popups / Black and white / Practices and Core ldeas / Practices and Crosscutting Concepts / PDF

Students who demonstrate understanding can:

K-P$1-a. Design and conduct an investigation of different kinds of materials to describe their observable properties and
classify the materials based on the patterns observed. [Clarification Statement: Observations are qualitative only and could
include relative length, weight, color, texture, and hardness. Patterns include the similar properties that different materials share ]

K-P$1-b. Design and conduct investigations to test the idea that some materials can be a solid or liquid depending on
temperature. [Assessment Boundary: Only a qualitative description of temperature should be used such as hot, cool, and
warm.]

K.PS1-c. Ask questions, based on observations, to classify different objects by their use and to identify whether they occur

naturally or are human-made.* [Clarification Statement: Patterns include the similar characteristics of objects that determine
whether they occur naturally or are human-made.]

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

Science and Engineering Practices Disciplinary Core Ideas Crosscutting Concepts

Asking Questions and Defining Problems PS1.A: Structure and Properties of Matter Patterns
Asking questions and defining problems in grades K-2 « Different kinds of matter exist (e.g., wood. metal. e Patterns in the natural and human designed world
builds on prior experiences and progresses to simple water) and many of them can be either solid or can be observed, used to describe phenomena,
descriptive questions that can be tested. liquid, depending on temperature. (K-PS1-a),(K- and used as evidence. (K-PS1-a).(K-PS1-c)

* Ask guestions based on observations of the PS1-b) Cause and Effect

natural and/or designed world. (K-PS1-c) « Matter can be described and classified by its * Events have causes that generate observable

Planning and Carrying Out Investigations observable properties (e.g., visual, aural, textural), patterns. (K-PS1-b)
Planning and carrying out investigations to answer by its uses. and by whether it occurs naturally or * Simple tests can be designed to gather evidence
questions or test solutions to problems in K-2 builds is manufactured. (K-PS1-a).(K-PS1-c) to support or refute student ideas about causes.
on prior experiences and progresses to simple (K-PS1-b)

investigations, based on fair tests, which provide data
to support explanations or design solutions.

» With guidance, design and conduct investigations Connections to Engineering, Technology, and
in collaboration with peers. (K-PS1-a).(K-PS1-b) Applications of Science

* Make direct or indirect observations and/or i .
measurements to collect data which can be used Influence of Engineering, Technology, and
to make comparisons. (K-PS1-a),(K-PS1-b) Science on Society and the Natural World

_________________________________ * People depend on various technologies in their
lives: human life would be very different without

Connections to the Nature of Science technology. (K-PS1-c)

) ) . o Every human-made product is designed by
Sc_lence Knowledge is based on empirical applying some knowledge of the natural world and
evidence is built by using materials derived from the natural

* Scientists look for patterns and order when world. even when the materials are not themselves
making observations about the world (K-PS1-a). natural—for example, spoons made from refined

(K-PS1-b).(K-PS1-c) metals. (K-PS1-c)




YUEDLIUID U LEDL DUILLIVID LU PIURIEITD 1T N=4 DUl
on prior experiences and progresses to simple
Investigations, based on fair tests, which provide data
to support explanations or design solutions.
o With guidance, design and conduct investigations
in collaboration with peers. (K-PS1-a),(K-PS1-b)
¢ Make direct or indirect observations and/or
measurements to collect data which can be used
to make comparisons. (K-PS1-a),(K-PS1-b)

Connections to the Nature of Science

Science Knowledge is based on empirical
evidence
¢ Scientists look for patterns and order when
making observations about the world.(K-PS1-a),
(K-PS1-b),(K-PS1-c)

12 Hanuauiuicu. (nrw I'C,‘\l\'r\J I'l.:,

LU DURPPUIL UT TEIULE DLUUEIIL uBdd dUUUL LdudED.

(K-PS1-5)

Connections to Engineering, Technology, and
Applications of Science

Influence of Engineering, Technology, and
Science on Society and the Natural World
¢ People depend on various technologies in their
lives; human life would be very different without
technology. (K-PS1-c)
¢ Every human-made product is designed by
applying some knowledge of the natural world and
is built by using materials derived from the natural
world, even when the materials are not themselves
natural—for example, spoons made from refined
metals. (K-PS1-c)

Connections to other DCls in this grade-level: will be added in future version.

Articulation of DCls across grade-levels: will be added in future version.

Common Core State Standards Connections:
ELA/Literacy -

RLKA  With prompting and support, ask and answer questions about key details in a text. (K-PS1-c)

W.K.8  With guidance and support from adults, recall information from experiences or gather information from provided sources to answer a question. (K-PS1-c)
SLK.3  Askand answer questions in order to seek help, get information, or clarify something that is not understood. (K-PS1-c)

Mathematics -

MP.3  Construct viable arguments and critique the reasoning of others. (K-PS1-b)
K.MD.1  Describe measurable attributes of objects, such as length or weight. Describe several measurable attributes of a single object. (K-PS1-a),(K-PS1-b)
K.MD.2  Directly compare two objects with a measurable attribute in common, to see which object has “‘more of /less of the attribute, and describe the difference. (K-PS1-

a).(K- PS1-b)

*The performance expectations marked with an asterisk integrate traditional science content with engineering through a Practice, Disciplinary Core Idea, or Crosscutting Concept.



Table Talk: Compare and Contrast

GLCES L.OL.06.51 NGSS MS-LS2-f

Classify producers, consumers, and Develop and use a model to support
decomposers based on their source of explanations about the transfer of
food (the source of energy and matter and energy into and out of
building materials). ecosystems and among organismes.
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Let’s Do Some Table Talk!

The moon does not fall to the earth because

a) it does not interact with the Earth.

b) the net force on it is zero.

c) it is beyond the main pull of the earth’s
gravity.

d) it is always moving away from the Earth.

e) All of the above.

f) None of the above.

NEXT GENERATION

CIENCE
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A Modeling Opportunity?

G

Develop and use a model
to support the way
the gravitational interaction
allows moons to orbit planets.

NEXT GENERATION

CGIENCE




MATH SCIENCE

M1. Make sense of
problems & persevere

in solving them

. Develop S1. Ask questions
and use models & define problems

S5. Use mathematics & S3. Plan & carry out

o - e ' tigations
M6. Attend t computational thinking ke
6. Altend to precision s Model with mathematics g4, Analyze &
M7. Look for & make irtetpret

use of structure o _Byjild strong content knowledge

M8. Look for & expressgq. comprehend as well as critique
regularity in repeatec E5. Value evidence

reasoning M2. Reason abstractly & quantitatively
M3. Construct viable argument & critique reasoning
of others
S7. Engage in argument from evidence
S$6. Construct explanations & design solutions
S$8. Obtain, evaluate & communicate information
E6. Use technology & digital media
M5. Use appropriate tools strategically
See NGSS - )/
o tonaards, Al E1.Demonstrate independence
Students E3. Respond to the varying demands of
audience, talk, purpose, & discipline
E7. Come to understand other
ELA Source: Working Draft, 12-6-11 by Tina

perspectlves & cultures Cheuk, ell.stanford.edu



Implications for Instruction and Assessment

e Get to know the NGSS and the Framework

e Implement the practices; identify content that will
change / will not change

e Focus Energy - look for leverage, endurance,
essential for next grade

e Identify instructional implications of the performance
expectations

e Build strong K-12 progressions
e Integrate using crosscutting concepts and practices
e Develop Common Assessments

e Develop State Assessment Systems that reflect
instruction and report at the practice and topic

levels.
M'C%!p@md\.a
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Michigan NGSS Development Timeline

 Lead State Meeting (Achieve, Sept. 2011)

» Ml Internal Review Team reviews first draft (Nov./Dec. 2011)
 Lead States meet with Writers (Early January 2012)

« Critical Stakeholders, All States, Leads (Jan. — Feb.)
 Public Draft; Ml State Review Meetings; State Report (May)
 Lead States Implementation Planning (Nov. 2011 - Ongoing)
 All State Review; Ml Internal Review (Summer, Fall)
 2nd Public Draft (Jan. 2013)

* Final Draft; Ml Internal Review (Feb. 2013)

 Final State Report (Feb. 2013)

* NGSS Released for Adoption (Late March 2013)

 Lead State Adoption Planning (Jan.- March 2013)
 Michigan State Rollout (Tuesday, May 28%", 2013)

(i




Transitioning to NGSS

» Current state science assessment at Fall 5, Fall 8,
Spring 11

* Beginning in 2015, science assessment at Spring 4,
Spring 7, Spring 11

 Anticipate 3-4 year transition to full implementation of
NGSS

* Available ~ April 26:
— Articulation to other DCls in Grade Level/Grade Bands
ereenoyTiculation to DCls at Other Grade Level/Grade Bands @
‘ SCIENCE onnections to Common Core Standards Tﬁ'{fgghon




NGSS Information, MDE Contactsy™= 3

Official NGSS Site www.nextgenscience.org

MDE NGSS Page Shortcut
www.michigan.gov/ngss

http://michigan.gov/mde/0,4615,7-140-28753 38684 28760-277001--,
00.html

« Susan Codere, NGSS Project Coordinator
CodereS@michigan.gov

* Megan Schrauben, Integrated Education Consultant
SchraubenM1 @michigan.gov
M'%‘%L}i@
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Proposed/Possible NGSS Assessm
Timeline

. Slcﬁg)s released for state adoption (Late March

 Anticipated SBE Adoption (May 2013)

* Rollout Late May 2013

« Spring — Fall 2013 Develop and refine transition
plans; focus on overarching practices and
crosscutting concepts as they fit within current
curricular plans; develop assessment claims and

targets.

« SY 2013-14 Formalize transition plans, curriculum
alignment plans; provide professional development
to support transition. Begin planned implementation.
Review assessment claims and targets.

NEXT GENERATION
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Proposed/Possible NGSS Assessment
Timeline

« SY 2014-15 and 2015-16 Continue planned
Implementation; provide professional development
to support transition. Develop model formative and
summative assessment tools and performance
tasks.

« SY 2016-17 Full K-12 implementation; first realistic
opportunity for full state-level assessment of new
standards.

* Assessment could begin to focus on portions of
NGSS on earlier assessments based on transition

(sciekean.




For More Information

Next Generation Science Standards website
http://www.nextgenscience.org/

Common Core State Standards Initiative
website

www.corestandards.org

Michigan’ s Mission Possible: Get ALL
Adolescents Literate and Learning

http://www.missionliteracy.com/

. NEXT GENERATION
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Questions?
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What’s next?

BREAK TIME!

(15 minutes)

NNNNNNNNNNNN

STANDARDS




Performance Expectations

e e

R A A sassand

the small bottle by pulling the string connected to the cork. Figure 2 shows
what happened after the cork of the small bottle was opened.

1. Draw a model that
shows what is
happening in this
experiment.

2. Explain in writing
what is happening in
your model.

Figure 17 Tl Figure 2

NEXT GENERATION
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Performance Expectations

NEXT GENERATION

CIENCE
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Example modeling responses

1

Ve — Before instruction
A 8T
,// ™ 1*1 b |
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Figure 1 Figure 2 cemall Lottle e oae: >
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9 ’ \ n Y
J“ \ -
peryY
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- After instruction
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Institute for Collaborative Research in Education, Assessment, and Teaching Environments for STEM




What Might Assessment Look Like?
Pretest Question

1. The following is an experiment regarding animal growth.

cricket

Before After

What is your prediction of the outcome of this experiment? Suppose we put a cricket in a container with
plenty of food and make sure that it always has the same amount of water. Nothing can get in or out of
the container except gases and water vapour. At the beginning of the experiment, the container with
cricket, water, and food weighs exactly 10 g.

At the end of the experiment, the cricket has eaten some of the food and gotten bigger. Some of the
cricket’s waste (feces or poop) is also in the container. How much would you expect the container (with
cricket, food, water, and waste) to weigh?

a. More than 10 g.

b. Still exactly 10 g.

c. Lessthan 10 g.

( NEXT GENERATION Explain the reason for your prediction.

“ SCIENCE

3 STANDARDS




Pretest Question

2. When a girl breathes, she breathes in air that has
more oxygen, and she breathes out air that has more
carbon dioxide. Where in her body does the carbon

dioxide come from? Answer True or False.

True  False Some of the carbon dioxide comes from the girl’ s
LUNGS.
True  False Some of the carbon dioxide comes from the girl’ s
HANDS.

True  False Some of the carbon dioxide comes from the girl’ s BRAIN.

Explain how the carbon dioxide is produced in the girl’ s lungs, hands, and/
or brain. Explain where the carbon atoms in the carbon dioxide come from
if you can.

. NEXT GENERATION
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Sample Activity — Investigating MealwormS™t =
Eating Food (Thanks to Andy Anderson!) |

* What happens when mealworms eat food?
* Prediction
- Data Analysis

. NEXT GENERATION
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Making Predictions

Predicting mass changes

What materials will gain and lose
mass when mealworms grow and
move?

How are the mass changes
connected with The Movement
Question: Where are atoms
moving?

Use arrows on the worksheet to
show your ideas

Predicting BTB changes

How will mealworms growing and
moving change BTB?

How are the BTB changes
connected to The Carbon Question:
What is happening to carbon

. AR ?

SEWNEEn your ideas on the
_worksheet.




Planning the Investigation

* How will you
measure mass
changes?

* How will you
observe
changes in the
color of BTB?

NEXT GENERATION

CIENCE

STANDARDS




Let’s do the investigation!
—

 What mass changes
do you observe?

* What changes in BTB
do you observe?

NEXT GENERATION

CIENCE
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Comparing Group Results

Results for mass Results for BTB

changes changes

« What patterns are « What patterns are
there in there in observations
measurements made made by all the
by all the groups? groups?

* Do the patterns match < Do the patterns match
your predictions? your predictions?

NEXT GENERATION
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BTB Results for Ms. Angle’s Class

Day 1 Day 2
start BTB end BTB
color color
green vellow
green yellow
green vellow
green vellow
green vellow
green vellow
How do your results compare with the

(science results from Ms. Angle’s Class?




R ST AT A VN

(Clace
. o Final Final Change in/Change In
Initial Mass | Initial Mass Mass
Potato (g) | Worms (g) Mass Worms Potato | Worm
Potato (g) (&) Mass (g) | Mass (g)
10.58 15.87 10.10 16.07 -0.48 0.20
9.87 16.61 9.35 17.05 -0.52 0.44
11.57 15.41 10.94 15.65 -0.63 0.24
9.35 17.05 8.89 17.35 -0.46 0.30
13.59 14.77 12.88 15.01 -0.71 0.24
9.20 14.50 8.79 14.99 -0.41 0.49
Average change in weight = -0.54 +0.32

How do your results compare with the

NEXT GENERATION

SCIENCE '€

sults for Ms. Angle’s class?




Explaining Group Results

Explaining results for Explaining results for BTB

mass changes changes

* How are the mass  How are the BTB
changes connected guestions connected to
with The Movement The Carbon Question:
Question: Where are What is happening to
atoms moving? carbon atoms?

 What unanswered * What unanswered
guestions do you have? guestions do you have?

* What did we learn about the Chemical Energy
gy Question?
~ |* What unanswered questions do you have?




NGSS Alignment

DCI CCC

MS.Matter and Energy MS.Matter and Energy in
in Organisms and Organisms and Ecosystems

MS./ HS. Matter and

Energy in Organisms and

Ecosystems Cause and Effect
MS-LS1.C Energy and Matter
MS-LS2.A
MS-LS2.B
PS.3.D HS.Matter and Energy in

HS.Matter and Energy Organisms and Ecosystems

Ecosystems

in Organisms and Systems and Systems

Ecosystems Models
HS.LS1.C Energy and Matter
HS.LS2.B

Asking Questions and
Defining Problems
Developing and Using
Models
Planning and Carrying Out
Investigations
Analyzing and Interpreting
Data
Constructing Explanations
and Designing
Solutions
Engaging in Argument
from
Evidence




Pretest:

In which direction will | spin when | flip-over the
spinning tire?

a) in the same direction that the tire was spinning
before it was flipped

b) in the opposite direction that the tire was
spinning before it was flipped

c) | will not spin.

d) I will not spin, but | will flip-over onto my head.

NEXT GENERATION

CIENCE
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Lesson:

In the absence of external torques,
the total angular momentum
of an isolated system
Is conserved.
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Posttest:

In which direction will | spin when | flip-over the
spinning tire?

a) in the same direction that the tire was spinning
before it was flipped

b) in the opposite direction that the tire was
spinning before it was flipped

c) | will not spin.

d) I will not spin, but | will flip-over onto my head.
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Sample Activity — “Systems and Scale”
Powers of Ten

(

 How many of you have ever heard the term
“system”? In what context was the term used?

— Examples?
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— “Systems and Scale” Powers of Tefrui i

 How many of you have ever heard the term
“scale”? In what context was that term used?

— Examples?

(i




Sample Activity — “Systems and Scale$ .' :

» We are going to construct a model that will illustrate
the concepts of systems and scales.
— Strip of adding machine tape
— Poster putty or tape
— Meter stick
— Cards of everyday items

— Instructions:
- Affix your strip to the wall with tape
« Using a marker, make a mark every 10 cm
 Label your marks from 10-1° to 10°

« Working with a group, place the items in your pack at the
approximate places they belong based on size. Use poster putty.
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Sample Activity — “Systems and Scalghy

« Compare group results

 Are some items easier to locate on the scale
than others? Why do you think that’s so?

— Where on the scale would you show the boundary at
which items change from large-scale (so big you can’t
see them all at once) to macroscopic (able to be seen
in its entirety)

— Between macroscopic and microscopic?
— Between microscopic and atomic/molecular?
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STANDARDS

Comparing Powers of Ten

(Measures in Meters)

A

1 2
10 10 10

10

1

i
B
“w

Can you think of any items that are smaller than 107'?

|
Nanometer | Micrometer Millimeter
- 4 = e

Centimeter

N

(_Kilometer

T
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NGSS Alignment — “Systems and Scale

DCI CCC
Storylines in Grades 3,5, Systems and Systems Asking Questions and
MS, HS Models Defining Problems
Structure and Scale Proportion and Developing and Using
Properties of Matter Quantity Models
Earth Systems Planning and Carrying
Space Systems Out
Structure and Investigations
Function Analyzing and
of Ecosystems Interpreting

Data
Constructing Explanations
and Designing
Solutions
Engaging in Argument
from
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Group Activity

* Assemble in Grade Groups
« Examine a “Sample” Standard

* Discuss the following questions:

— What do students need to know in preparation for this
set of standards?

— What do you already do that supports the disciplinary
core ideas?

— What do teachers need to do to prep for these
performance expectations?

— How might students demonstrate mastery of these
performance expectations?
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