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Agenda

e Hear about the NGSS Shifts

* Discuss ways for implementation of these
standards with connections to SWAC

principles.
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Learning Intentions

Through today’s Discussion,
you will have...

e Clarified NGSS Shifts;

e |dentified connections between Science
and ELA and Mathematics Common Core
State Standards;

 Consider SWAC connections to NGSS.
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Next Generation Science Standards

Collaborative, state-led process

Released in April 2013
— Adopted in VT—June 2013

Rich and challenging content

Today’s students & tomorrow’s workforce
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Why Now?

Workforce Needs




Societal Needs



All Standards, ALL Students




e “Integration of subject
areas is an avenue that
strengthens science
learning for all students,
particularly for students
who have traditionally
been underserved...”

NGSS Appendix D and

The Understanding Language Initiative http://ell.stanford.edu



http://ell.stanford.edu/
http://ell.stanford.edu/
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Let’s Explore the Architecture
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M5-L52 Ecosystems: Interactions, Energy, and Dynamics

M5-152 Ecosystems: Interactions, Energy, and Dynamics
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| 3-PS2 Motion and Stability: Forces and Interactions
Students who demonstrate understanding can:

Pe rfo rmance 3-PS2-a. Carry out investigations of the motion of objects to predict the effect of forces on an object in terms of balanced
forces that do not change motion and unbalanced forces that change motion. [Clfianon Statement: An cxmple & pushing on

. one side of a box can make it start shidng and pushing on a box from both sides, with equal forces, will not prodixce aid motion at all. ] [Assessment Boundary: Limit
EX p e Cta t I O n S testing to cne vanable at a tme: number, sze, or drection of forces. The size and direction of ‘(n(e-sshwk;,b nu.)\hww Gravity & only to be addressed as a force
that pulls objects down.]

. Investigate the motion of objects to determine when a consistent pattem can 'be observed and used to predict
future motions in the system. [Cluficaton Statement: An example of motion with & predy T wnnMs a chdd swinging n a swing). In this example,
the student could observe the swing moving & different relatve rates depending on where it ts_ m the yL of the shing. ) \
Investigate the effect of electric and magnetic forces between objocts not in comct\nlth each other and use the
observations to describe their relationships. [Cluficaton Staternent’ An pample of an electiic forbe couthe the force on har from a0
clectncally charped balloon; an example of a magnetic force could be the force h*mrn twoMagnets, Cause and effect u-&.mrsh\(k nchude how the destance
between objects affects strength of the force and how the onentation of magnets ,)d«t' e direction of lh« magnetic force, ]I&xn)om( Boundary: Limited to
forces produced by objects that can be manpulated by students, ) / /

3-PS2-d. Apply scientific knowledge to design and refine solutlom to a problep bv uslng the proporths of magnets and the
forces between them,* [Cafication Statement: Example problems inc ode m'r.mxpm a lath to keep a door shut, or creating a device to keep two
moving obiects from touching each other. Students should understand that the resue'of i estoationé about non-contact forces nform desian solutions. ]

Science and Engineering Practices plin:
Asking Questions and Problems Cause and Effect

Asking questions and defining problems in grades 3-5 bulds Do . » Cause and effect relationsheps are
. mmn—;mumnm m ¥ MM‘( M)‘a:d] mmd,b
« X -4),(3-F52-C
Foundation Boxes “"’*M“ Byl o e 75

differences over time and may occur at
different rates. (3-P52-b)

to Engineering, Technology,
MMMNW

Interdependence of Sclence,
Engineering, and Technology
* Tools and instruments (e.q., ruless,

In contact exert forces on each other (friction, ekastic
puls). (3-PS2-b) ylind descopes, mi ) are

, and gravitabonal forces between a pair of used in scientific exploration to gather
mneﬁuhob)«sbenmm-bw
Themdmelmsnexh

o5 apart and, for forces between two magnets, on ther
relative to each other, (3-PS2-<).(3-PS2d) Scientific discoveries about the natural
C: Stabllity and Instability in Physical Systems workd can often lead to new and
systern can change as it moves in one direction (e.q., a bal improved technologies, which are
rolling down a hil), shift back and forth (e.q., a swinging developed through the engineering
(m‘n}mb)).ummm:wkdm(m.dwmwl design process, (3-PS2-d)
= Examining how the forces on and within the system change as it
moves can help explan a system’s patterns of change, (3-P52-a) Connections to Nature of Science
= A system can appear to be unchanging when processes within the
System are QomQ on at opposite but equal rates. (3-P52-a)

Connections to other DCls m ths gradeJevel: will be added i future wrsion,
Articwlation of DCTs across arade-feveds: will be added in future version.
Common Core State Standards Connections:

EALReracy -
. RI3S  Use text features and search tools (6.0., key words, sidebars, Iyperlinks) to locate information refevant to a given topic eficienty. (3-P52-6)
CO nnection BOX REZ10 By the end of the you, reed and cumprehond informationalSext, nchuing hikory/sociel suches, sierics, and bechrical bty ot the high end of the grides 2-3 bk
(3-P52-b),(3-P52-0),(3PS2<)

W.3.7  Conduct short research projects that buld knowledge about a topic. (3-P52-b) (3-PS2-a),(3-PS2<)
SL3.1  Engage effectively in a range of collaborative discussions (one-ca-one, in groups, and teacher-led) with diverse partners on grade 3 topcs and texts, buikding on others’
ideas and expressing thew own dearly. (3-PS2-b)(3-PS2-a),(3-PS2<)

Mathematics ~
Make sense of problems and persevere i sohving them. (3-PS2-d)
Construct viable arguments and crntique the reasoning of others. (3-P52-a)
Look for and make use of structure. (3-PS2-b)
Measure and estimate hquad volumes and masses of objects using standard unsts of grams (0), kiograms (kg), and Mers (1), Add, subtract, multiply, or divide to solve one-
step word problems involving masses or volumes that are gven in the same units, e.0., by using drawings (such s a beaker with & measurement scale) to represent the

oblerm. (3-PS2-b) (3-PS2-a)




Performance Expectations

K-PS2 Motion and Stability: Forces and Interactions

K-PS2  Motion and Stability: Forces and interactions

Students who demonstrate understanding can:

K-PS2-1. Plan and conduct an investigation to compare the effects of different strengths or different directions of pushes
and pulls on the motion of an object. [clarfiztion Steement: Eramples of pushes or pull could include = string atteched t an ohject being pulled,
2 person pushing an object, a person stopaing 2 rolling bell, 2nd two objects colliding 2nd pushing on each other, ] [Aszezsment Boundary: Asseszment s imited to
differant relative strengths or different directions, but nat both 2t the same time, Assessment does not include non-contact pushies or pulls such 25 thase produced by
magnets, |

K-PS2-2, Analyze data to determine if a design solution works as intended to change the speed or direction of an object
with a push or a pull.* [Carification Statement: Examples of problems requiring a solution could includz having 2 marble ar ather object move 2 certain
distance, follow a particular path, and knock down other objects. Exampes of solutions could includz tools such 2 & ramp to increzse the speed of the object and 2
structure that would cause an object such 25 2 marble or ball to tum, | [Aszessment Boundary: Assessment does not inchudz friction 2s 2 mechanizm for change in

zpead |




Science and Engineering Practices

Planning and Carrying Out Investigations
Plznning and carrying out investigations to answer questions or
tzst solutions to prablems in K=2 builds on prior experiences
and progresses to simple investigations, based an fair tests,
winich provide data to suppart explanations or design salutions.
v With quidance; plan and conduct an investigation in
collzboration with peers, (K-P52-1]
Analyzing and Interpreting Data
Analyzing data in k-2 builds on prior experiences and
nrogresses to colkecting, recording, and sharing observations,
v Analyze datz from tests of an object or tool to determine #
it works 2: intended, (K-PS2-2)

Connections to Nature of Science

Scientific Investigations Use a Variaty of Methods
v Scientists use different ways to study the world, (K-PS2-1)

PS2.A: Forces and Motion
v Pushes and pulks can have different strengths and directions, (K-
ps2-1),(k-pS2-2)
v Pushing ar pulling on 2n abject can change the speed or diraction
of its motion and can start or stop it (K-P52-1),(K-PS2-2)
PS2.8: Types of Interactions
v When objects touch or callide, they push on one anather and can
chznge mation, (K-PS2-1)
PS3.C: Relationship Between Enerqy and Forces

v 4 higger push o pull makes things go faster, (secondary to K-PS2-

1)

ETS1.A: Defining Engineering Problems

v 4 situation that people want to change o create can be
approzched 25 a problem to be solved through enginezring, Such
oroblems mazy have many acceptable solutions. (sacandary to 4-
p52.2)

Crosscutting Concepts

Cause and Effect
v Simale tests can be designed o
gather evidence to support or refute
student idzas about causes, (K-PS2-
1),(K952:2)

Connections to other DCTs in

tindergarren; K.ETSLA (K-P52-2); K.ETSLB (K-P52-2)

Articulation of DCls across gracke-hands: LETSLB (K-PS2-2); 3.PS2.A (K-PS2-L](K-P52-2); 3.PSLB [K-PS2-1); 4.PS3.A (K-P52-1); 4.ETSLA [K-P52-0)

Comman Core State Standards Connactions:

ELA/ Literacy -

RLK.1  With prompting anc support, 2s% and answer Questions & bout key details in 2 tzut, (KP52-2)

W.K7 Particinatz in shared reszarch and writing projects (2.0, explore a number of books by 2 favorite author and exprezs apinions zbout them), (K-PS2-1)
SLK3 Ak znd answer quastions in arder 1o sezk helg, get information, or clarify something that is nat understood, §-P52-2)

Mathamatics -

MP.2 Rezzon abeiracty and quantitatively, (K871
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Conceptual Shifts

]_ Interconnected Nature of Science

PEs are not Curriculum!

Coherent progression of concepts K-12.

Deeper content understanding and application

Integration of Science and Engineering

CCR Preparation

Aligned to CCSS in ELA and Mathematics




1

“Interconnected Nature of Science

Crosscutting

Concepts Core

Ideas

Practices

» NGSS will require
contextual application
of the three dimensions
by students.

Three Dimensions Intertwined...



Interconnected Domains...

3-PS2 Motion and Stability: Forces and Interactions

Students who demonstrate understanding can:

3-PS2-a. Carry out investigations of the motion of objects to predict the effect of forces on an object in terms of balanced
forces that do not change motion and unbalanced forces that change motion. [(lLalranon Staterment: A coxmnpde & pashang on
one ssde of a box can make it start shdunag and pustung on a box from both sides, with equal forces, will not prodiuce agef motion at all. ] [Assessment Boundary: Linat
tesStng to one vanable at a tme: number, se, or deection of forces. The see and drection of forces shouk;b» aua)-v.v,w Gravity s ondy to be addressed as a force
that pulls objects down. ]
Investigate the motion of objects to determine when a consistent pattern can be observed and used to predict
future motions in the system. [Cluficaton Statement: An example of Mobon with = fredtibis M«hs a chdd swinging m a swarg. In thes example,
the studernt could observe the swing moving o different relatrve rates dependong on where it s i the arm of the shang. 3\
Investigate the effect of electric and magnetic forces between_ obj.c(s not in con‘t,act\nlth each other and use the
observations to describe their relationships. [Clafcanon Staterment’ An sdample of an electne forte cout e the force on har froem an
clectrically charoed balloon; an example of a magnetic force could be the force betwoeh twofagnets. Cause and effect reltonships nchude how the distance
Between objects affects strength of the force and how the orentation of rr..-an-« ,,cf-(:' she direction of th.— magretc force. ”a-.--—;—)n.m Boundary: Limited to
forces produced by obiects that can be manspulated by students. ] \

3-PS2-d. Apply scientific knowledge to design and refine soluﬂ&ns bo - pmblom bv uslng the proporti.s of magnets and the
forces between them.™* [ dfcaton Statement  Exampie problems e Toacie co.-v.yn.p.nn a lxeh to keep a door stet, oF creating @ device to keep two
ovInG obsects from touching each other_ Students should understand that The resuXs of investostsons about non-contact forces mform desman solutons. ]

cutting

deferenc
different rates. (3-PS2-b)

Mdnelon:esonu!dmd-em change as w

moves can help of ch. (J—Psz—a)
~ can mbew‘ when processes withun the
lue- of Methods mnmmnwme@u ates. (3-PS2-a) an Order
-y of tooks and 5 £ > and Consistency in Natural Systems
m&um—-uu’sz-c) - Science assumes patterns. in
scentific method.

COnSstent
= There s not one (3-PS2-b)(3 PS2- natural systemns. (3-PS2-b)
1L{3-PS2-<)

Connections to othar DCTs &1 thes gradiefevedl:  will ber axdidod a1 futiuse vesrsson.

ArTaceNItront oFf DX TS Icross orade—leveds: will be adided i Auwre verssorn.

Covrarmws Core Stater STwwdards Corwmcixnrs:
ELAARevacy —
Use text features and search tools (0.g., ey words, sadebars, hypesiinis) to locate nformation solevant to & given cfficientdy. (3 -PS2-9)
and comperehend

TOpeC
By the end of the year, read informational texts, mcluding history/social studies, science, and technical texts, ot the hagh end of the grades 23 text.
(2-PS2-b)(3-PS2-a).(3-PS2<)
Conduct shost

about a topec. (3-PS2-b)(3-PS2-a)(3-PS2-<)
Engage effectrvely atrve discussions (One-co-one, In groups, and teacher-led) wath drverse partners on grade 3 topecs and texts, budding on others”
ideas and expressing thew own dearly. (3-PS2-b)(3-PS2-a)(3-PS2-<)

Platherrates —
Make sense of problems and persevere n solving them. (3-PS2-d)
Construct viable arguments and critigue the reasoning of others. (3-PS2-a)
Look for and maike use of structure. (3-PS2-b)
m:mmwmmmd@e‘umgmdmdqm(oxlaloqr.-m(kq),a\dkm(l) Add, subsract, muitiply, or divide tO soblve one—
step word problems irvolving masses or volurmes that are grven in the same units, e.g., by usng drawings (such as & bealter with & mMeasurement scale) to represent the
problem. (3- ﬁ&(}-ﬁs) 2




Conceptual Shifts

1 Interconnected nature of Science

PEs are not Curriculum!

Coherent progression of concepts K-12.

Deeper content understanding and application

Integration of Science and Engineering

CCR Preparation

Aligned to CCSS in ELA and Mathematics




A Standard Addressing Earth/Space Systems

MS-ESS2 Earth's Systems

Studerts who demonstrate understanding can:
MS-ESS2-1. Develop a model to describe the cycling of Earth's materials and the flow of energy that drives this process.
Osfcros Deterent. Srohens 5 Ot Bhe troosses of roelti. covatalination. wetiwriod. deftrrietion:. &g sedrertisicn afich st oetier 10 By riirerats
&m0 Frouph e Oping of Eaetirs materigh, | [Assesuriert Sourdiry. Acsessrert does ox nctude e dertfceton e narming ofF rereras.
MS-ESS2-2. G uct an i tion b d on evid for how » Pre have ch d Earth's surface at
varying time and spatial scales. |Cafuron Retonat Srpfums 5 on How (oo Change Satis satas of Se o soeel sk D cen be
Srge (aach @ 3o pAEte IOty T O The AR of Mg Rt fangEn ) O seaal [soch o saped Ml o raortoeope. gemeieriosd reactitrn ), ol fow vy
DECHIT L SISt [wad) & aatiurasess, oo, 870 metery Freass) wscely Defave credugly Das &re urectustes CRsvTus everts. Bogeotes of
PO Srocesves velude surfale westtertyg 8 depenidon Dy T rrowerverts of water, 2, sl wirel Erpfusds B < FESOTrTE (e ournees Ut shugee oot
goographic faat e, where sogeogriee. |
Analyze and interpret data on the distribution of fossils and rocks, continental shapes, and seaficor structures to
provide evidence of the past plate motions. |Cafoso: Retmriee Lo of dete roude Sole o of oo 80 ksl o on 3%t
st e Aures of the contneres Ao Grtierts Al Sl e COEion Of ooman SSucires (each o rdoes. fatoee s are! erctes !
Asouncarest BEundacy: PEeoTEESTE. SCrTabe N CCRaTE AT SYEErtE OuR &t Nt acenced |
Develop a model to describe the cyding of water Earth's systems driven by energy from the sun and the
force of gravity. Qe fcmen Rasree: Broturs B o0 He wias satsr duages 15 5ot S 2 roves Trougl) Dhe rspie et of e tydioge cyde.
'w;.eh of raades Cae De corergtusl or Pyl | [Asesacsert Soursiary: A Quartitgiee undertanaiog of the laterd feats of vegortostion aned Aseon & o

mmmmm.mmmm-m ol of air results in changes
in weather conditIons. (Cancro: Satarert: Ergras =5 on how 8 e Sow $om mkon of M presus 1o Ow (Ve Craseg westter
(Oefrwd by tmrperatise, Jremcore, fuesaity, orestodeteen, wernd] & Brexd Ooation B chunge over thee, ared Dow scdkley uniges 1 weatiery G cealt wihes
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Instructional Scaffolding for a
Standard

« Earth Systems




A Sample Performance
Expectation

--Construct an explanation

--based on evidence

Sea Arch Formation

--for how geoscience processes have
changed Earth’s surface

--at varying time and spatial scales.




~Prior Learning...

e What content will students
need to understand before
instruction of this PE?

— Cycling of Matter (Gr 5 LS2-1) [ Earths Systems ]
— Cycling of Earth’s Materials (MS-ESS2-1)

— Cycling of Energy (Gr 5 PS3-1 and MS-ESS2-1)
— Sustainability of Earth’s resources (Gr 5 ESS3-1)

— Ecosystems are dynamic (Cross Cutting Concept—
Stability and Change)

— Engaging in Argument from Evidence (Practice #7)




After Instruction...

* What content will students
need to understand to | Qg e
demonstrate proficiency in this PE? LS e

— The planet’s systems interact over a variety of scales.

— The scales of these interactions range from fractions
of a second to billions of years

— Interactions of the planet’s systems have shaped the
earth’s history and will determine its future.



Crosscutting Concepts

* What Cross-Cutting Concepts could be addressed
during the instruction of this PE?

--Patterns
--Cause and Effect
--Energy and Matter

--Stability and Change

Effects of Irene in Vermont




= Background Information...

What are some learning
opportunities you might provide
that would support this standard?

* |Investigations

* Reading activities

e Use of technology—simulations
e Data analysis opportunities

* On-line Resources

Field Work







Conceptual Shifts

1_ Interconnected nature of Science

PEs are not Curriculum!

Coherent progression of concepts K-12.

Deeper content understanding and application

Integration of Science and Engineering

CCR Preparation

Aligned to CCSS in ELA and Mathematics




D Learning Progression

e K--Weather Conditions

e 1--Seasons

e 2--Water on Earth—solid or liquid
e 3--Predict Weather Conditions

 4—\Weathering -- ice, water, wind
* 5--Water on Earth—distribution
 MS--Cycling of Water —Earth’s systems
* HS-- Properties of Water—Effects on Earth

NGSS—Appendix E




Conceptual Shifts

Interconnected nature of Science

PEs are not Curriculum!

Coherent progression of concepts K-12.

Deeper content understanding and
application

Integration of Science and Engineering

CCR Preparation

Aligned to CCSS in ELA and Mathematics




Improved Cognitive Science

 ...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.

NGSS Appendix A; Conceptual Shifts




Improved Cognitive

Science
Less... More...
* Focus on eradicating * Building on naive
misconceptions conceptions

* |[ntegrated learning that
embodies how one
does and learns science

* Science as content
learned through
practices

* Young children are quite

* Only older children able capable and interested
to learn science in science.

* |Inquiry as activity

* Science as just a body
of knowledge




Conceptual Shifts

Interconnected nature of Science

PEs are not Curriculum!

Coherent progression of concepts K-12.

Deeper content understanding and application

Integration of Science and

Engineering
CCR Preparation

Aligned to CCSS in ELA and Mathematics




Science and Engineering Practices

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

2. Developing and using models

3. Planning and carrying out investigations

4. Analyzing and interpreting data

5. Using mathematics and computational thinking

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

7. Engaging in argument from evidence

8. Obtaining, evaluating, and communicating
information

NGSS—Appendix F: Science and Engineering Practices




What Constitutes a Problem?

A problem is... a situation that
people want to change.




Engineering Design
Opportunities...




Is This Engineering?

A Vermont Story...




Conceptual Shifts

Interconnected nature of Science

PEs are not Curriculum!

Coherent progression of concepts K-12.

Deeper content understanding and application

Integration of Science and Engineering

) CCR Preparation

Aligned to CCSS in ELA and Mathematics




ACT Profile Report —Vermont
Class 2012

Figure 1.1. Percent of Your Students Ready for College-Level Coursework

168

%0

£

O Etarbw
O™ atonal
TR
&7 L1
52
4% a
37
31
5
Ciollege English Composition College Alpehma College Social Sciance Collegn Biclogy Stadants Megting All 4 ACT
Benckmark Soomu
ACT Emglish ACT Nlark ACT Foading ACT Scismca
Beanckmatk Scom=18 Banchmark Scop=21 Banchmarik Soome=21 Banchmark Scome=14

A beochmark score & the misimmm score needed om an ACT subject-area test o indicate 5 50% chamce of obtaining 8 B or higher or abeut 2 75% chamce of obtainimg 5 C or

kigher in the corresponding credit-bearing college conrze.




College and Career gu {
Readiness Criteria s ol

& Career

 Analyze given information o
when presented with new,

Ve’
complex information.

* Employ self-directed planning, monitoring,
and evaluation.

* Apply and compare knowledge cross various
disciplines.

* Employ valid and reliable research strategies.

* Apply mathematics and disciplinary literacy skills
to science.




Conceptual Shifts

Interconnected nature of Science

PEs are not Curriculum!

Coherent progression of concepts K-12.

Deeper content understanding and application

Integration of Science and Engineering

CCR Preparation

Aligned to CCSS in ELA and
Mathematics




& Common Core Connections...

Mathematical Thinking

Reading
Writing
Vocabulary
Speaking and Liste

|

ning




Common Core Connections

E2: Build a strong base of knowledge
through content rich texts

ES: Read, write, and speak
grounded in evidence

M2 & E4: Construct viable

E6: Use S58: Obtain,

technology arguments and critique evaluate, &

& digital media reasoning of others communicate

sl 57: Engage in information

=l argument from E3: Obtain, synthesize,
MS5: Use appropriate evidence and report findings clearly

tools strategically and effectively in response

to task and purpose

El: Demonstrate independence in reading complex
Commonalities texts, and writing and speaking about them
Among the Practices
in Science, Mathematics
and English Language Arts

Based on work by Tina Chuek ell.stanford.edu

E7: Come to understand other perspectives
and cultures through reading, listening,
and collaborations

ELA

NGSSeNSTA

STEM STARTS HERE
www.nstﬂ.urgfngss




What’s Next for Vermont...

‘A
.

NSCIENTRTS

CCSS Connections

Scaffolding Instruction

guilding Capacity

Sharing Online

http://ve2.vermont.gov/



http://ve2.vermont.gov/
http://ve2.vermont.gov/

Your Questions...

—_—




Your Feedback....

*  Please help us out further by answering these questions.

1. What do you find most exciting about NGSS?

2. What further support will you need to
move forward with your understanding of
NGSS?

Thank you!



Comparison: Science and Engineering
Practices

NGSS Science and Engineering Practices

1.

I

&7

e

o

Br

5

=

Defining Problems

Developing and using
models

Planning and carrying

out investigations
Analyzing and interpreting
data

Using mathematical and
computational thinking

Constructing explanations
and designing solutions

Engaging in argument
from evidence
Obtaining, evaluating,
and communicating
information



