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Webinar overview:

> \Welcome and introductions
> Presenter:

David Randle
Anna MacPherson
American Museum of Natural History

> Discussion and Q&A
> Discussion thread information
> Post webinar survey link:
http://bit.ly/ngsspostwebinar10182
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G
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http://bit.ly/ngsspostwebinar1018

Upcoming Events & Resources:

> Future Event:

o November webinar: 11/8/2018 - Quickly Increasing
Anthropogenic Global Warming Acceptance: Five
Experimentally-Vetted Methods and
HowGlobalWarmingWorks.org presented by: Michael
Ranney, UC Berkeley

> Not too late ... did you miss the September webinar?
Designing instructional units using the NGSS Storyline Approach
to support student sensemaking

You can still view the archived version here:

O http://bit.ly/92018webinar
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http://howglobalwarmingworks.org/
http://bit.ly/92018webinar

Please feel free to type your questions into the chat
box during the webinar.

Today’s presentation:
Using the Five Tools and Processes for Translating the

NGSS into Instruction and Classroom Assessment

Presented by: David Randle,
American Museum of Natural History
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MS-LS2 Ecosystems: Interactions, Energy, and Dynamics

MS-LS2

Ecosystems: Interactions, Energy, and Dynamics

Students who demonstrate understanding can:
Analyze and interpret data to provide evidence for the effects of resource availability on organisms and

MS-LS2-1.

populations of organisms in an ecosystem. [Carification Statement: Emphasis is on cause and effect relationships between resources and
growth of individual organisms and the numbers of organisms in ecosystems during periods of abundant and scarce resources.]

MS-LS2-2.

Construct an explanation that predicts patterns of interactions among organisms across multiple ecosystems.

[Clarification Statement: Emphasis is on predicting consistent patterns of interactions in different ecosystems in terms of the relationships among and between
organisms and abiotic components of ecosystems. Examples of types of interactions could include competitive, predatory, and mutually beneficial. ]

MS-LS2-3.

Develop a model to describe the cycling of matter and flow of energy among living and nonliving parts of an

ecosystem. [Clarification Statement: Emphasis is on describing the conservation of matter and flow of energy into and out of various ecosystems, and on
defining the boundaries of the system.] [Assessment Boundary: Assessment does not include the use of chemical reactions to describe the processes.]

MS-LS2-4.

Construct an argument supported by empirical evidence that changes to physical or biological components of an

ecosystem affect populations. [Clarification Statement: Emphasis is on recognizing patterns in data and making warranted inferences about changes
in populations, and on evaluating empirical evidence supporting arguments about changes to ecosystems. ]

MS-LS2-5.

Evaluate competing design solutions for maintaining biodiversity and ecosystem services.* [Clarification Statement:

Examples of ecosystem services could include water purification, nutrient recycling, and prevention of soil erosion. Examples of design solution constraints could
include scientific, economic, and social considerations.]

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

Science and Engineering Practices

Developing and Using Models
Modeling in 6-8 builds on K-5 experiences and
progresses to developing, using, and revising models to
describe, test, and predict more abstract phenomena and
design systems.

= Develop a model to describe phenomena. (MS-152-3)
Analyzing and Interpreting Data
Analyzing data in 6-8 builds on K-5 experiences and
progresses to extending quantitative analysis to
investigations, distinguishing between correlation and
causation, and basic statistical techniques of data and
error analysis.

= Analyze and interpret data to provide evidence for

phenomena. (MS-152-1)

Constructing Explanations and Designing
Solutions
Constructing explanations and designing solutions in 6-8

{ INDRNCY B D S S R T M

Disciplinary Core Ideas

1S2.A: Interdependent Relationships in Ecosystems
= QOrganisms, and populations of organisms, are dependent on

their environmental interactions both with other living things and
with nonliving factors. (MS-L52-1)

In any ecosystem, organisms and populations with similar
requirements for food, water, oxygen, or other resources may
compete with each other for limited resources, access to which
consequently constrains their growth and reproduction. (MS-LS2-
1)

Growth of organisms and population increases are limited by
access to resources. (MS-1.52-1)

Similarly, predatory interactions may reduce the number of
organisms or eliminate whole populations of organisms. Mutually
beneficial interactions, in contrast, may become so
interdependent that each organism requires the other for
survival. Although the species involved in these competitive,
predatory, and mutually beneficial interactions vary across

R T e —ML o _Er_a_ . _ar_ € .t __ml ol

Patterns
= Patterns can be used to identify cause and
effect relationships. (MS-LS2-2)
Cause and Effect
= Cause and effect relationships may be used to
predict phenomena in natural or designed
systems. (MS-1.52-1)
Energy and Matter
= The transfer of energy can be tracked as
energy flows through a natural system. (MS-
LS2-3)
Stability and Change
= Small changes in one part of a system might
cause large changes in another part. (MS-
LS2-4),(MS-LS2-5)
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Introduction
» Tooll

Tool 2

Tool 3

Tool &4

Tool 5

» Five Tools
Implementation
Models

The Next Generation Science Standards (NG55) challenge teachers to think deeply about learning
and teaching with the goal of developing a clear vision of science education that is coherent,

For more infermation contact focused, and rigorous. The Five Tools and Processes for Translating the NGSS are designed to
Dave Randle help professional development leaders work with teachers on curriculum, instruction, and

at drandle@amnh.org. assessment as they achieve this vision.

Sign up for updates.



Goals for Today’s Webinar

* Introduce the Five Tools and Processes as a way to
design instruction and assessments consistent with
the NGSS

e Discuss results from an evaluation of a Five Tools
pilot with teachers and administrators

e Discuss ways that the Five Tools and Processes can
be used with teachers and instructional designers



Goals and Outcomes of The Five
Tools and Processes

e Deepen understanding of the NGSS and increase
abilities to plan for coherent instruction based on
the NGSS

e To design a NGSS-based unit of instruction and
assessments for your students focused on a
selected topic.



Post in the Chat

What do you think about when planning a
unit of instruction for your classroom?



Conceptual Shifts Offered by the

N
1.

GSS

K-12 science education should reflect the interconnected
nature of science as it is practiced and experienced in the
real world.

The NGSS are student performance expectations, not
curriculum.

'{I;e science concepts in the NGSS build coherently from K-

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

Science and engineering are integrated in the NGSS from
kindergarten through twelfth grade.

The NGSS are designed to prepare students for college,
careers, and citizenship.

The NGSS and Common Core State Standards are aligned.



Five Tools and Processes For Translating the NGSS
Into Instruction and Classroom Assessment

planning for
ASSESSMENT

TOOL 2

Using performance expectations
to plan classroom assessments

3D Evidence of Learning Specifications

TOOL 1

Using the NGSS to plan
a unit of instruction

3D Unit Blueprint

TOOL3

Using the 5E instructional model
to develop a conceptual flow

3D Storyline About Phenomena

to inform

TOOL 5

Using evidence of learning
specifications to develop performance

tasks

3D Assessment

planning for
INSTRUCTION

TOOL 4

Using the 5E instructional model
to design learning sequences

3D Learning Sequence Outline




Five Tools and Processes For Translating the NGSS
Into Instruction and Classroom Assessment
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Tool 1 Goals and OQutcomes

* Help teachers translate an NGSS standards
page into a blueprint for instruction.

* Begin to design a unit of instruction and
classroom assessments for students focused on
a topic.

TOOL 1
Using the NGS5

to plan a
unit of instruction

3D Unit
Blueprint




e Participants first capture their
own ideas about the concepts
they would teach and work
with their team to organize
their concepts into a
conceptual flow.

e Through a series of readings
participants are introduced to
DCl’s, PE’s, SEP’s, CCCs, and
connections to Common Core
and Nature of Science
connections. At each of these
stages cards representing
various elements of the
standards are integrated into
the conceptual flow.




DCI: Ecosystems: Interactions, Energy, and Dynamics

MS.LS2.A: Interdependent Relationships in
Ecosystems

In any ecosystem, organisms and populations with similar
requirements for food, water, oxygen, or other resources may
compete with each other for limited resources, access to which
consequently constrains their growth and reproduction. ms-Ls2-1)




Performance Expectation

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

Clarification Statement: Emphasis is on cause and effect relationships
between resources and growth of individual organisms and the numbers of
organisms in ecosystems during periods of abundant and scarce
resources.

Assessment Boundary: none




The process
looks messy

The process
generates some
amazing
conversations



DCI: Ecosystems: Interactions, Energy, and Dynamics
MS.LSZ.A: Interdependent Relationships in Ecosystems

O i i of are t on their

interactions ho‘th wnh other living things and with nonliving factors. (Ms-L52-1)

TOOL1

Using the NG5S
to plan a
unit of instruction

3D Unit
Blueprint
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Instructional Sequence 1

Instructional Sequence 2

Instructional Sequence 3

Instructional Sequence 4

Instructional Sequence 5

M5 L52: Ecosystems: Interactions, Energy, and
Dynamics.

L52 A: Interdependent Relationships in Ecosystems
Predotory interactions moy reducs the number of
organisms or efimingte whole populctions of organisms.
Mutually baneficiol interactions, in contrast, may
become 5o i 1= t that sach org requiras
the ether for sunvival. Although the species invelved in
thesa competitive, predatory, and mutually benaficial
intaractions vary ooross ecosystems, the pattarns of

[ ins af org with their s, both

M5 L52: Ecosystems: Interactions, Energy, and Dynamics
L52 B: Cycle of Matter and Energy Transfer in Ecosystems

Food webs are modals that demonstrate how mattar and
energy are transferred batwean producers, consumers,
and decomposers as the three groups interoct within an
acosystem. Transfers of motter into and out of the
physical environment occwr ot every level. Decomposers
recycie nutrients from dead plant or onimal matter bock
to the soil in terrestrial environmants or to the woter in
aquatic environments. Tha atoms that make up the

living and nonliving, are shored. [M5-L52-2)

orgonis in an ec ™ are cycled regegtedly between
the living and non-living parts of the ecosystem. (M5-L52-
3]

M5 L52: Ecosystems: Interactions, Energy, and
Diymmamiics:
L52_A: Interdependent Relationships in Ecosystems

Organisms, and populations of orgomisms, are
wandent on thair i | interactions both
with other living things and with non-fving factors.

[M5-152-1)

M5 L52: Ecosystems: Interactions, Energy, and

em Dynamics, Functioning, and Resilience

Ecosystems are dynomic in nature; their chorocteristics
‘con vory over ime. Disruptions to any physicol or
Bivlegicel component of an ecosystam can lead to shifts
im all its populations. (M5-152-4)

M5 L52: Ecosystems: Interactions, Energy, and Dynamics
L52 C: Ecosystem Dynamics, Functioning, and Resilience
Bipdiversity describas the voriety of species found in
Earth’s terrestrial and oceonic ecosystems. The
completeness or integnity of an ecosystem s bicdiversity is
oftan vsed o5 o measure of its health. (M5-152-5)

M5 ES53: Earth and Human Activity

E553.C: Human Impacts on Earth 5

Typically as humen populations and per-capita
conswmption of notural resources Moresse, so do the
negative impacts on Earth, unless the octivities and
technologiss involved are engineered otherwise.
(connection DCH to M3-L52-1, M5-L52-4 ond M5-152-5)

All Earth processes are the result of energy flowing and
matter recycling within ond among the planet’s systems.
This anergy is derived from the sun and Eorth’s hot
interior. The energy that flows and matter thot cyces
produce chemical and physicel changes in Eorth’s
matarials and iving organisms. {connection DT to M35-
L52-3 ond M5-L52-4)

M5 L52: Ecosystems: Interactions, Energy, and
Diymmamiics:

L52_A: Interdependent Relationships in Ecosystems

In any ecosystem, organisms and populotions with
similar requiremients for food, water, oxpgen, or other
resources may compete with ecch othar for limited
rRSOUITES, Aocess to which consequently constraints
their growth and reproduction. M3-L52-1)

M5 L52: Ecosystems: Interactions, Energy, and
Dynamics

L52 A: Interdependent Relationships in Ecosystems

Organisms, and populotions of organisms, are
dependent on their environmants! interactions both
with other iving things and with nen-living factors. [M5-
L52-1)

M5 L52: Ecosystems: Interactions, Energy, and Dynamics
L54.D: Bindiversity and Humans

Changes in bisdivarsity con influence humans resources,
such a5 food, energy. and medicines, a5 well a5 ecosystem
services that humans rely on—for axam pla, water
purification and recycling. (M5-L52-5)

M5 P51: Matter and lts Interactions
P51.B: Chemical Reactions

Substonces resct chamically in charactaristic ways. na
chemical process, the atoms that make up the orgingl
substances are regrouped into different molecules, and
these new substances hawe different propertias from
those of the reactants. The total number of esch type of
otom is conserved, ond thus the mass doas not chonge.
{connection DCT to M5-P51-5)

MS L52: Ecosystems: Interactions, Energy, and
Diymmamiics:

52_A: Imtzrdependent Relationships in Ecosystems
Growth of organizms and populotion increases are
limitad by access to rasources. (M5-L52-1)

MS L52: Ecosystems: Interactions, Energy, and
Dynamics

LS2.A: interdependent Rekati

nships in Ecosystems

5 with

In any ong and !
similar reguiremants for food, water. oxygen. or othar
resources may compate with sach other for limited
resources, eccess to which conseguently constraints
their growth ond reproduction. (M3-L52-1)

M5 ES53: Enrth and Human Activity
E553.C: Human Impacts on Earth Systems

Typically @s human populations and per-capita
consumption of natural resowces Morecse, so do the
negative impacts on Earth uniess the activitias and
o ies involved are angi atherwisa.
(connection DCY to M5-L52-1, M5-L52-4 ond M5-L52-5)

M5 ES53: Enrth and Human Actiwvity
ES53_C: Human Impacts on Earth 5

Typically os human populations and par-capita
consumption of noturs| resources increse, 5o do the
negative impacts on Earth, unless the octivities and
rachimok involved are d otherwise.
(connaction DC! to M3-L52-1)

M5 L52: Ecosystems: Interactions, Energy, and
Dynamics

L54.D: Ecosystem Dynamics, Functioning, and Resilience
Changes in biediversity can influence humans’ resources,
such as food, energy, and madicines, as well as
‘@rosystem services that humans raly on—for axample,
water purificotion and recycling. (M5-L52-5)

M5 ES53: Enrth and Human Activity
C: Human Impacts on Earth Syst

Human activities hove significantly altered the biosphers,
somatimes damaging or destroying natural habitats and
causing the extinction of other species. But changes to
Earth’s environments can hove diferent impaces
(negative and pesitive) for different living things.
[connection DL to M5-L52-1 and M5-L52-4)




Instructional Sequence 1

Instructional Sequence 2

Instructional Sequence 3

Instructional Sequence 4

Instructional Sequence 5

MS L52: Ecosystems: Interactions, Energy, and Dynamics
ETS1.B: Developing P

ble Solutions

Thera are systemaotic processes for evaluating sofutions
with respect to how well they meet the criteria and
constraints of @ problem. (secondary to M5-L53-5)

Science and Engineering Practices
Constructing Explanations and Designing Solutions

Constructing explanations and designing solutions in 6-8
builds on K-5 experiences and progresses to indude
constructing explanations and designing solutions
supported by multiple sources of evidence consistent
with scientific ideas, principles, and theories.

[« an explanation that includes qualitative or
quantitati ionzhips b iables that
predict phenomen. (M5-L52-1)

Science and Engineering Practices

Developing and Using Models

Modeling in 6-8 builds on K-5 expericnces and progresses
to developing, using, and revising models to describe,
test, and predict more shstract phenomena and design
Systems.

Develop o model to describe phenomena. [M5-L52-3)

Sdence and Engineering Practices
Analyzing and Interpreting Data

Analyzing data in 6-8 builds on K-5 experiences and
progresses to extending quantitative analysis to
investigations, distinguishing between correlation and
causation, and basic statistical technigues of datz and
error analysis.

Anaglyze and interpret doto to provide evidence for
pheromena. [M5-L52-1)

Science and Engineering Practices
Engaging in Argument from Evidence

Engaging in argument from evidence in 6-8 builds on K-5
experiences and progresses to constructing 3 convincing
argument that supports or refutes claims for either
explanations or solutions about the natural and
cesigned worlds.

Construct an orol or written argument supported by

firie ide and scientific ing to support
or refute on explenation or @ model for o phenomenon
or @ solution to o problem. [MS-L52-4)

Science and Engineering Practices
Engaging in Argument from Evidence

Engaging in argument from evidence in 6-8 builds on E-5
experiences and progresses to constructing a convinging
argument that supports or refutes claims for either
explanations or solutions shout the natural and designed
workds.

ting design sol based on jointly
developed and agreed-upon design criteria. (M5-L52-5)

Science and Engineering Practices
Engaging in Argument from Evidence

Engaging in argument from evidence in 6-8 builds on E-5
experiences and progresses to constructing a convinging
argument that supports or refutes claims for either
explanations or solutions shout the natural and
designed worlds.

Construct an oral or written argument supported by
empirical evidence and sdentific regsoning to support
or refute an explanation or o model for a phenomenon
ora solution to a problem. [M5-£553-4]

Science and Engineering Practices
Developing and Using Models

Modeling in 6-8 builds on K-5 expericnces and progresses
to developing, using, and revising models to describe,
test, and predict more shstract phenomena and design
Systems.

Develop @ model to o mode/ to describe unobservable
mechanisms. [M3-P51-5)

Sdence and Engineering Practices
Engaging in Argument from Evidence

Engzging in argument from evidence in 6-8 builds on
E-5 experiences and progresses to constructing 3
convinging argument that supperts or refutes caims
fior either explanations or solutions about the natural
aind designed workd([s).

Construct an eral ond written argument supported by

Science and Engineering Practices

Analyzing and Interpreting Data

Anzlyzing data in 6-8 builds on k-5 experiences and
progreszes to extending quantitative analysis to
investigations, distinguishing between correlation and
causation, and basic statistical techniques of data and
error analysis.

Analyze and interpret data to provide evidence for

empirical evidence and scientific r ing to support
or refute an explanation or o model foro
pheromenon or o solution to g problem. (M3-E553-4)

hy (MS5-L52-1)

Science and Engineering Practices
Engaging in Argument from Evidence

Engaging in argument from evidence in 6-8 builds on K-35
experiences and progresses to constructing a convinging
argument that supports or refutes claims for either
explanations or solutions sbout the natural and designed

workd(s].

Construct an oral and written argument supported by
empirical evidence and scentific regsoning to support or
refute an explonation or a model for o phenomenon ora
solution to a problem. (M5-E553-4)

Science and Engineering Practices
Constructing Explanations and Designing Solutions

Constructing explanations and designing solutions in 6-8
builds on K-5 experiences and progresses to indude
constructing explanztions and designing solutions
supported by multiple sources of evidence consistent
with scientific ideas, principles. and theories.

Apply scientific principles to design on object, toof,
process or system. (M5-E553-3)
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Instructional Sequence 1

Instructional Sequence 2

Instructional Sequence 3

Instructional Sequence 4

Instructional Sequence 5

Crosscutting Concepts
Patterns

Patterns can be used to identify cause and effect
relationships. M3-152-2)

Craosscutting Concepts
Energy and Matter

The transfer of erergy can be trocked as energy flows
through o notural system._ (M3-L52-3)

Crossoutting Concepts
Cause and Effect

Cause ond effect relationships may be used to predict
[ in naturel or designed sy [AA5-152-1)

Crosscutting Concepts
Stability and Change

Small changes in one part of a system might cause
|srge changes in another part. [M5-152-4)

Crossoutting Concepts
Stability and Change

Small changes in one part of a system might cause large
changes in another part. [M5-152-5)

Crosscutting Concepts
Cause and Effect

Cause and effect relationships may be used to predict
phenomena in notural or designed systems.
(M5-ES53-4)

Crosscutting Concepts
Enengy and Matter

Matter is conserved becouse atoms are conserved in
physical and chemical processes. [M3-P51-5)

Crosscutting Concepts
Cause and Effect

Couse and zffect relationships may be used to predict
phenomena in notural or designed systems. (M3-152-1)

Cressoutting Concepts
Cause and Effect

Cause and effect relationships may be used to predict
phenomena in notural or designed systems.

(M5-E353-4)

Connections of Nature of Science
Science Addresses Questions About the Natural and
Material World

Scientific knowledge con describe the consequences of
actions but does not necessarily prescribe the decisions
that society tokes. [M5-E553-4)

Craosscutting Concepts
Stability and Change

Explanations of stability and change in natural ar
designed systems con be constructed by examining the
changes over time and processes at different scales,
including the atomic scole. [M5-E552-1)

Connections of Mature of Science
Science Addresses Questions About the Natural and
Material World

Scientific knowledge can describe the consequences of
actions but does not necessarily prescribe the decisions
that society takes. [M5-ES53-4)

Connections to Nature of Sdence
Scientific Knowledge Is Based on Empirical Evidence

Science disciplines share common rules of cbtaining
and evaluating empirical evidence. (M5-L52-4)

Connections of Nature of Sdence
Science Addresses Questions About the Natural and
Material World

Scientific knowledge con describe the consequences of
actions but does not necessarily prescribe the decisions
that society takes. [M5-152-5) (M5-ES53-4)

Connections to Engineering, Technology and
Applications of Scence

Influence of Science, Engineering. and Technology on
Society and the Natursl Warld

AN human octivity drows on aotural resounces and has
both short- and long-term consequences, positive as

weil o5 negative, for the heolth of people and the
natural eavironment. (M5-E553-4)

Connections to Nature of Science
Scientific Enowledge Assumes an Order and Consistency
in Matural Systems

Sdence ossumes thot objects and events in notural
systems occur in consistent patterns thot are
wnder dobie through and
cbservation. (M5-L52-3)

Connections to Engineering, Technology and
Applications of Science

Influence of Science, Engineering. and Technology on
Society and the Natural Waorld

AN humen octivity drows on notural resources and has
both short- and long-term consequences, positive os

weil as negative, for the heaith of people ond the
natural eawironment. [M5-E553-4)

Connections to Engineering, Technology and
Applications of Science

Infleence of Science, Engineering. and Technology on
Society and the Natural Wordd

The use of technologies ond any limitations on their use
are driven by individual or societal needs, desires, and
values; and by differences in such foctors as dimate,
natural resources, and economic conditions. Thus,
technology use waries from region to region and ower
time. [M5-L52-5) (M5-E553-3)

Big Ideas 5 1

Big ldeas 5 2

Big Idens 5 3

Big ldeas 5 0

Big Ideas 5 5

Students develop food webs to show the patterns of
interactions in ecosystems. They construct explanations
about community relationships such as predation,
competition and symbiesis. They engage in argument
about the impact of humans on ecosystems.

Studenis develop and use models of ecosystems to
describe the transfer of energy and cycling of mater.

Students analyze and interpret data to explain the effect
of limited resources on organizms and populations.
They engage in argument about the impact of humans
on populations in ecosystems.

Students anabyze and interpret data to explore the
impaict of introducing a new species into an ecosystem
and engage in argument about the positive and negative
impack of the invasive species on the stability of the

ECOSYSTEM.

Students design 3 process for reducing the impact
humans hawve caused on the environment. Using eriteriz
for sustzinzhility, they evaluate different solutions to
environmenizal problems.




Five Tools and Processes For Translating the NGSS
Into Instruction and Classroom Assessment

planning for
ASSESSMENT

TOOL 2

Using performance expectations
to plan classroom assessments

3D Evidence of Learning Specifications

TOOL 1

Using the NGSS to plan
a unit of instruction

3D Unit Blueprint

TOOL3

Using the 5E instructional model
to develop a conceptual flow

3D Storyline About Phenomena

to inform

TOOL 5

Using evidence of learning
specifications to develop performance

tasks

3D Assessment

planning for
INSTRUCTION

TOOL 4

Using the 5E instructional model
to design learning sequences

3D Learning Sequence Outline




TOOL 2

Using performance
expectations to plan

Performance Expectations ‘ Evidence of Learning Specifications classroom assessments

3D Evidence of
Learning Specifications

Tool 2 Template Example — Evidence of Learning Specifications

Middle School Ecology Unit MS-L52 Ecosystem s: Interactions, Energy and Dynam ics

Inst ructiora | Sequence 1

Performance Expectation M5-L52-2 Performance Expectation MS-ES53-4

Construct on argument supported by evidence for how
Construct an explanation that predicts patterns of increases in Auman Y p
interactions among organisms ocross multiple consumption-af Returalresourcas impact Earth’s
ecosystems systems.

~ . — - Clarification Statement: Bamplesefevidenceinclude
Clarification Statement: Emphasis is on predicting erade_approprate databasesenhuman-pepulations-ane

— consistent patterns of interactions in different
e -~ ecosystems in terms of the relationships among and
Tl [ between organisms and abiotic components of compasitienand structureof Earth's systams as-wellas
A ecosystems. Examples of types of interactions could the-ratesatwhich-they-change: The consequences of

B . 0 increases in human populations ahd-censumptionof
include competitive, predatory, and mutually beneficial. are described by science, but science

does not make the decisions for the actions society
takes.

Example from MSL52 Instructional Sequence 1

Construct an explanation that predicts:
1. consistent patterns of interactions between living and non-
living parts of ecosystems
2. consistent patterns of types of interactions including
competitive, predatory, and mutually beneficial
Construct an argument that:
1. is supported by evidence of interactions within the
ecosystem (a type of Earth system) and scientific reasoning
2. supports or refutes how increases in human population
cause negative impacts on the Earth
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TOOL3

Using the 5E instructional
model to develop
a conceptual flow

Classroom
Scena rio Phenomena

Instructional Sequence
5E Model
Storyline

Ms. Rivera 5E M Odel Anchor Phenomena
Engage

3D Storyline About

Tool 3 i
Uni: EeodatEmaE: Inferactions, Imigy md Dynamks e @ pretatn bask wto
Instretional Sequende: it 1 Welves in Fellowstane Hi s X
Stewyline Contaptasl Flow
Abing P e

Sy sources
Uhing Ancharing Funnts. B and €T
Engage -
oot nd hnutrans e gt o and |+ Goratret snvsplinstionthel  wahers, baan snd rarhons
e ey en srmivenma incckes gualtatherelitiomhin i Yelgwdn
Leimeen watisbies 1t o b
menoriuig | Seematnees s waterangtosd « | ERSSRSRRIARIS e b Where
@ ||| tpotheiecatandmeumane near wchosl, | thisat plieesandohar anmaic R,
- . Ewcece
Al comoar it 13 othe areas. Then studiets | Plants slsa e food, whieh thary Inaita been FES NItaral
bniet 3beunt th no [k e ard ighe, | Peree e wpenent
Febewitan Watisnal Park in 100, e et e s
Exalers | Gubding Ghomion What impact can an praveet pateras ol
+ Usamadolafoedwmite  and ditahee
s webt dosrtas phzsemans
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sestnhizs | ® Conemem anembnmn
o e caltaties ralatcemhion
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restruct 3 frod wab o the orgarkm chars
Explain i webeis
ocan dih vthe [+ b
Ipredatar prey)
v a5
Vi predmor prey fe 5. wlves, conpeition X 3
wetvi an b e Ohtainby. Finkgthog andd e
o, o Crmel s smthc ens
omes of nbaracti pradaiory. A e i o coriral o and
taractintha focdwsb. | Eanshial I
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Evaluate | L
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TOOL 4

Using the 5E instructional
model to design
learning sequences

3D Learning Sequence
Outline

What What Science
teachers are students are Concepts

doing doing

Tool 4 Template Example — 5E Learning Sequence Outline

HO2

Explore: Experiences in the Explore phase provide students with a common base of activities within which students wrestle with their current conceptions about a natural
phenomenon through the science and engineering practice identified in the performance expectation. Learners may complete activities that help them use prior knowledge to
generate new ideas, explore questions, and/or design and conduct an investigation.

What teacher is doing (including a brief description of the activity and
key questions)

What students are doing (including ideal student response to selected
questions/tasks)

Identify SEP as appropriate
Identify CCSS (ELA/literacy and (iiz111) as appropriate

Anchor Phenomenan
Guiding Question
Science Concepts

pcl, €ec, PE

Ask students to brainstorm and review the list of Yellowstone
organisms they had generated in the previous lesson. As animal
interactions are described, draw foed chain, and then a food web on
the board (based on student ideas).

Distribute Yellowstone cards for bison, beaver, coyote, elk, cowbird,
bear, snowshoe hare, and winter tick.

After students have had time to predict the food web, give students an
information sheet that lists what the various organisms in the food
web eat.

Key Questions:

®  Which organisms play a similar role? Describe these roles.
® What do you predict would happen to the food web if all the
plants died?

Use a model (a food web) to describe phenomena

Students receive Yellowstone Food Web cards for certain organisms
and are asked to sort the cards into groups and explain their groupings
to each other.

Students arrange the cards into a food web, and predict what each
animal might eat, and record it in their science notebooks. They
compare their food webs with those of other groups and reflect on
similarities and differences.

Using the information sheet, students revise their food webs,
according to the new information and record their revisions. In their
groups they discuss the patterns of interaction among the organisms
in the food web (SL.8.1).

Ideal Student Responses:
® The beaver, the elk, the hare and the bison all eat plants
e Ifall the plants died, animals like the hare wouldn’t have
food, and then animals like the coyote, that eat small animals
like the hare, might also die.

" ian that inelid, litati Iatinnck

Anchor Phenomenon:

The population of wolves in
Yellowstone affects the
population of many other
organisms, not just the ones
they eat.

Guiding Question:

What impact can an
organism have on the
interactions between other
organisms in a food web?

Food webs can represent
patterns of feeding
relationships among
organisms in an
environment.
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TOOL 1
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specifications to develop performance
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Performance Task for Instructional Sequence 1

1. Grayhirds and whitebirds live on North Island. Both types of birds eat the berries of the berry bush.

The seeds of the berry bush grow best after the bernies are eaten by birds and dropped elsewhere around

the izland

Whatebirds are also found on nearby South Island. The white birds on South Island eat berries and the nurs

of the nut tree

Rats are found on both islands. Berries and bird eggs are favonte foods of the rats.

North [sland &
= n‘.}'

\ »

-'/’f/l '

Use the Guide to Developing a
Performance Task and Rubric to
complete Tool 5 and design a
performance task, scoring rubric, and
student checklist for the Evaluate
lesson in your learning sequence
from Tool 4.

TOOL 5

Using evidence of learning
specifications to develop performance

tasks

AD Assessment

during a 10-year period of decreasing rain.”

1b. Make an X in the box next to the graph below that best predicts what would happen to the populations on the North Island

Explain why the other two graphs are not the best predictions of what would happen during the period of decreasing rain.

Leveld: Advanced Level3: Proficient | Level 2: Developing | Levell:Beginning | Level 0: Not evident
Selects Graph B Selects Graph B Selects Graph A Selects Graph C Student does not
select a raph or
AND AND AND OR provideanexplanation
Explains that A can't be correct because the Partially explains what Partially explains what Selects any graph

birds should follow the same pattern as the rats

and bushes, since birds also eat berries

AND

Explains that C can’t be correct because rats
would decrease as the birds decreased, since

rats eat bird eggs

is wrong with Graphs is wrong with Graph C
Aand C anythifig

but does not explain

—

Tool 5 Template Example — 3D Assessment

Ewvaluate: Experiences in the Evaluate phase encourage students to assess and reflect on their conceptual understanding and use of the scence and engineering practices. The
Evaluate phase includes both an activity and performance task that together allow teachers to evaluate student progress toward achieving the performance expectation(s).

Evidence of Leaming Specifications
1. Construct an explanation that predicts:

a. Consistent patters of interactions between living and non-living parts of ecosystems

b. Consi of types of i
2. Construct an argument that:

incluging stive, predatory, and mutuslly beneficial

8. Is supported by empirical evidence of interactions within the ecosystem (a type of Earth System|) and scientific reasoning
b. Supports or refutes how increases in human population cause negative impacts on the Earth

Alignment with EolS

EoLS 1b - Construct an explanation
that predicts:

Consistent patterns of types
of interactions including
competitive, predatory, and
mutually beneficial

Performance Task to address EolS
List questions/prompts

Graybirds and whitebirds live on North Island. Both types of birds
eat the berries of the berry bush.

The seeds of the berry bush grow best after the berries are
eaten by birds and dropped elsewhere around theisland.

‘Whitebirds are also found on nearby South Island. The white
birds on South Island eat berries and the nuts of the nut tree.

Rats are found on both islands. Berries and bird eggs are favorite
foods of the rats.

1a. Predict the patterns ofinteractions between species on
North and South Islands. Identify 3 relationships on each
island i prey, and

Ideal Student Responses
Use to guide rubric development

On NorthIsland:

* Apredater-preyinteraction
betweenthe ratsand the birds (or,
ratsarepredators, birdeggsare
theirprey)

= A mutually beneficial interaction {or
mutualism) between the birds and the
berries

* Competition between the two kinds of birds
and between the birds and the rats for
berries.

On South Island:




Implementation of the Five
Tools and Processes

Leadership Institutes
Carnegie Corporation funded pilot
BSCS work with school districts

Design Middle School Ecology curriculum (Disruptions in
Ecosystems)

AMNH Climate and Weather MAT course
Design of online course for teachers about Marine Biology
Online Tool 1 Pilot

Implementations Models



Evaluation of Five Tools and
Processes for NGSS Professional
Development

2016-2017
American Museum of Natural History
New York, NY



Evaluation Questions

 What happened during the PD?

 What did teachers learn about NGSS-alighed
instruction and assessment in the PD?

* How do teachers implement what they learned in
the PD experience in their classrooms?

* How do non-classroom teachers’ knowledge of
NGSS and teachers grow or change?



Participants

15 middle school teachers;
e 4 non-classroom teachers (1 NYCDOE admin, 3 PD

providers)
Table 4: Groups
Unit Forces and Energy Space Systems Human Impact Structure,
Interactions Function and
Information
Processing
Group 3 teachers, 1 non- | 3 teachers, 1 non- | 3 teachers, 1 non- | 3 teachers, 1 non- | 3 teachers

Participants

classroom teacher

classroom teacher

classroom teacher

classroom teacher




Data sources

* Observations of PD sessions

e Surveys at the end of each day and at the
conclusion of the PD

e Classroom observations and interviews (n=10)
* Interviews

e Teacher artifacts from PD

e Student artifacts from classroom

* Focus groups



Feedback from the PD

Teachers entered the project
with a wide range of prior
exposure and initial
understandings of the NGSS

e Teachers’ awareness and
understanding of the NGSS
increased.

e Teachers gained a deeper
understanding of the vision of
NGSS.

* Teachers learned about a variety
of tools, processes, and
resources that can be used to
develop an NGSS-aligned lesson
sequence.

e Teachers participated in the
development of a lesson
sequence.

P& 22 |- How & Vs sheuduces |
DS- ASms  enocbles (e g‘(\,bﬁ
+ Howa Jc ggmmsvks dekect, process,

w 0bout the emicnoman




b

Participant at the end of Tool 3:

“...when | was first learning about the 5Es | assumed the Explain
was where the teacher stands up and gives the info. | changed my
view - it’s the students that are explaining concepts in their own
words. | started looking at verbs of what the teacher is doing. It
really moves the classroom into a student-centered experience in a
way they can participate.”



How many of the lesson sequences

made it into the classroom?

Table 33: Implementation of the Lesson Sequence in the Classroom

Implemented lesson sequence Implemented Partial / modified Did not Unknown
(includes entire, partial, and | lesson sequence implementation implement
modified implementation)
# Teachers 11 6 5 3 1




Classroom implem

o 7/9 teachers reported teaching the content in a different way
than they had in the past.

e Teacher responses described instruction that included more
opportunities for students to re-visit and revise work and more
activities during which students were engaged in sense-making or
figuring out ideas in science.
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Implementation Models for the Five
Tools and Processes

e Model A

e For formal and informal school leaders who need a deeper
understanding of what phenomena-focused three-dimensional
teaching and learning is and what it looks like in a classroom setting.

e One full-day session (recommended) or two half-day sessions.

e Model B

* Creating a plan for classroom instruction focused on the NGSS.

e Three one-day face-to face sessions with work time in-between
sessions (recommended) or three full-day sessions.

e Model C

 Creating a plan for classroom assessment focused on the NGSS.

e Three one-day face-to face sessions with work time in-between
sessions (recommended) or three full-day sessions.



Teaching Channel Videos

How To Design Learning Sequences With NGSS ... - Teaching Channel

https://www.teachingchannel.org/video/design-learning-sequences-ngss

= - Aug 25,2017
T Translating the NGSS: Learning Sequences. Lesson Objective: Use an ... How do
""lihib"' the teachers reflect on ...
-‘;ﬂ'

How To Translate The NGSS - Using An Analysis ... - Teaching Channel
https://www.teachingchannel org/video/translate-ngss
Aug 25,2017

Learn about tools that will help you bring the NGSS to your classroom. In this
video we discuss using an ...




- David Randlé drandle@amnh.org

-
“Anna MacPherson amacpherson@amnh.grg

#FiveTools S




Join us for discussion following today’s webinar!

> Discussion forum access:
> http://bit.ly/102018webinar
> You must have & be signed into a SERC account to join in the discussion!

Sign-up for
SERC v >
account A\ NAGT

The National Association of Geoscience Teachers
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http://bit.ly/102018webinar

Join us for discussion following today’s
W%b:nnvd

Discussion forum access:
> http://bit.ly/102018webinar
> \What do you think? What are your experiences?

> Please join in the discussion:
O How have you or will you use

storylines in your work implementing
NGSS?

(= anter for
Oz INNNAGT

american geosciences institute National Association of Geoscience Teachers



http://bit.ly/102018webinar

Post webinar survey:

Geoscience
NAGT O%%

american geosciences institute

= Workshops = Implementing the NGSS = October 2018 Webinar > NGSS Post Webinar Survey
O NGSS Post Webinar Survey

Please reflect on this event and let us know what worked and what needs improyes

Rate your overall satisfaction with this webinar.
4 - Highly satisfied
3 - Satisfied
2 - Somewhat satisfied

1 - Not satisfied
ad

2 - Somew

nar 1- Not clear

Rate the content of this webinar in relationship to your work.
. 4 - Highly valuable

) 3-Valuable

2 - Somewhat valuable

valuable

('\ Center ?‘or naToNAL,
O Gegesience M\‘\\ NAGT L5

american geosciences institute National Association of Geoscience Teachers



http://bit.ly/ngsspostwebinar10182

Upcoming Events & Resources:

> Future Event:

o November webinar: 11/8/2018 - Quickly Increasing
Anthropogenic Global Warming Acceptance: Five
Experimentally-Vetted Methods and
HowGlobalWarmingWorks.org presented by: Michael
Ranney, UC Berkeley

> Not too late ... did you miss the September webinar?
Designing instructional units using the NGSS Storyline Approach
to support student sensemaking

You can still view the archived version here:

O http://bit.ly/92018webinar

(= anter for
Oz INNNAGT

american geosciences institute National Association of Geoscience Teachers



http://howglobalwarmingworks.org/
http://bit.ly/92018webinar

Thank you for participating!

Contact information:
Aida Awad: aawad@tothecloudedu.com

Edward Robeck: ecrobeck@agiweb.org
Carla McAuliffe: carla mcauliffe@terc.edu
Jessica Bean: jrbean@berkeley.edu

(= anter for
Oz INNNAGT

american geosciences institute National Association of Geoscience Teachers
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