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Modvie 1: IN+ro To The NGSS
+eacHer PeFLec+HON

PEFORE AFTER
What do you think/know about the NGSS right now? Now that you have completed Module 1, how have
Congider the “spirit” of the NGSS, content, instructional your ideag changed?

strategieg, and assessments.
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Mnoduie 1: IN4ro TO The NGSS
Pre-Course Survey

DiReC+iONS: Complete the survey on paper or vigit https://formes.gle/PSzQenmrH2ryl mWX8 to submit
your responses.

1. Name:

2. What grades/subjects do you teach? (Check all that apply.

_ MS Integrated Science _ MS Earth and Space Science _ MS Life Science _ MS Physical Science
_ HS Biology _ HS Earth and Space Science _ HS Chemistry _ HS Physics
_ K-3 Elementary _ U-6 Elementary Other:

3.0n a ccale of 1 (lowest) to & (highest), how would you rate your understanding of the N&6SS?

Y. How have you implemented the NGSS so far?

_ understanding the NGSS _ designing lessons and units _ designing assessments
_ using discovery-centered practices _ grading/assesging student understanding _ developing curriculum
_ Classroom management Other:

5. Intermes of the NGSS, where are your strengthe? Choose all that apply.

_ understanding the NGSS _ degigning lessons and units _ degigning assessments
_ using discovery-centered practices _ grading/assessing student understanding  _ developing curriculum
_ Classroom management Other:

6. Intermg of the NGSS, where are you struggling? Choose all that apply.

7. What are you most interested in learning about?

8. How did you find the iExplore Academy?

d. What are you hoping to gain from completion of the NGSS Your Science Class Course and
membership in our community?

© iExploreScience 2019 www.iexplorescience.com
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Moduie 1: IN4ro TO The NGSS
ASSESSMENH

DiRreCLiONS: Complete the assessment on paper or to receive course credit, vigit https://forme.gle/
ve1je5 gkgQUYWEQGSS to submit your responges.

1. The standards are written as Performance Expectations -- statements about what students should
be able to DO by the end of the grade or grade band (6-8, 9-12). These statements combine the
content knowledge (the DCIg) with the skills (the Science and Engineering Practices) and Crogsscutting
Concepts. Where can you go to “read between the lines” and determine exactly what gkills and content
ideas may be included in each Performance Expectation?

2. Describe how you can expect your content to change as you implement the NGSS.

3. What does the adoption of the NGSS mean for elective and advanced coursegs?

4. In an NGSS-aligned classroom, how are students introduced to the content (the Dicciplinary Core
Tdeag)?

5. Where can you find a breakdown of the Science and Engineering Practices that can help you
incorporate these into your instruction daily?

6. Based on your current understanding, describe how you might incorporate the Crosgcutting Concepts
into your dalily lessons.

www.iexplorescience.com
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Modvie 2: PuNdiing The S+andards
CHOOSING GN GppROaCH

DiRreCHioONS: Lf you are trying to decide between the Topic Model and the Phenomenon Model, consider
the following questions and create a list of pros and cong for the approaches you are congidering.

QUESHONS +0 CONSIDER:
»> Which approach do I understand better?
>> Am I working with a team or alone?
»> L¢ thig an interim curriculum or a long-term gcolution?
>> How much freedom do I have to make changes to my current curriculum?
>> How much time do 1 have to invest?
>> Am T teaching an integrated curriculum or a disciplinary-based course?
»> What best meets my school, district, and state requirements?

TOPRIC Model PHENOMENON MODEL

standardg are grouped by topic standards are grouped around a phenomenon

O iExploreScience 2019 wwuw.iexplorescience.com
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Modvie 2: PuNdiing The S+andards

+0PIC MODEL GpprOaCH
DiPeCHONS:
1. List out all of the topics you teach in your current curriculum.
2. Examine the Next Generation Science Standards for your grade level or grade band. Match related
Performance Expectations to your current topics.
3. Tdentify which Performance Expectationg are not addressed in your current curriculum topics. List
any you have chogen to (or are required to) incorporate in the Misging Standards box below
a. Pro Tip: If you teach at a grade band level (6-8, 9-12), you will not address ALL Performance
Expectations in a single year. You may have many Missing Standards. If, however, you have
standards that you have been assigned - but are migsing from the topics in your curriculum -
record thoge In the Misging Standards box.
4. Identify which topics do not align to any of the Performance Expectations in your grade level or

grade band. Note thoge topics in the Content To Cut box below. Determine whether you will continue
to teach thege topics or not by congidering how you could incorporate the content into another
related standard. (For example, teaching biomes through focusing on MS-LLS2-1 related to recource
availability.)
a. Pro Tip: If you must teach topics that are not aligned to the NGSS, focus especially on Science
and Engineering Practices and Crosccutting Concepte in thoge unitg.

+0PicS i+eacH PeLat+eD PERPFORPMANCE €XPECHHIONS

MISSING S+ANDORDS CONLENE+0 O+
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Modvuie 2: PuNdiing The S+andards
PHENOMENON MopeL AppROACH: CRegHNg

DiPeCHONS:

L.

2.

After you have identified what standards you will be addressing for the entire year, print the
relevant Performance Expectation cardgs included in the Workshop Resources.

Create preliminary groups by tying together the content that most obviougly aligned. (For example, it
makes sense that the two standards about cells will be addressed in the same unit. Group these)
Examine what remains and consider how you can tie disparate ideas together with a phenomenon
(at thie point in your understanding, any real world connection). (For example, the carbon cycle could
fie to changes in ecosystems when congidered under the phenomenon-umbrella of climate change)
Focus on integrating the disciplines. (For example, add a PS standard on chemical reactions intfo your
heavily-LS unit on matter and energy in ecosystems)

. Uge the gpace below to record your ideas. List the PEs each bundie will address, a few notes on

the concepts covered, and potential phenomena (real world connections). (Note: Limit each bundle to
2-G standards. I would suggest creating no more than U-G bundles per year)

© iExploreScience 2019 www.iexplorescience.com
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Modvuie 2: PuNdiing The S+andards
IPaPHIC OPgaNizer: PReaKiNg POwN G PUNDLE

DiPECHONS:
1. TIf you are struggling to determine the sequence of bundies (unitg) in your course, you can uge this
organizer to break down the bundie to better identify the prerequisite knowledge and skills.

PERFORPMANCE EXPECHAHONS (List Copes ONLY.)

WHOH SHUDENES WiILL LeaRrN | WHO S+UDENKS WiLL Do WHGH SHUDENES SHOULD
(Content Ideas, DCIs) (Science and Engineering aLrPedpPy KNOw
Practices) (Prerequisite K nowledge)

NO+ES
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Modvuie 2
IEXPLOPESCIENCE SaMPLE PUNDLING Exercise

QUESHONS +0 CONSIDER
1. Why would T place the PEs and Bundle 1 before the

PEg in Bundle 272
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knowledge for studente working in Bunde 3

Organisms and Their Environmentg?

$9)DWIf0 jpuoIBaS SUIWISYEp

DU} UONDINOJID DIUDSJO PUD d148YdSOWID J0 SueDd
9SNDO Y03 8Y} 0 UONDIOJ pup Buizpay [ondaun Moy
9q14088p 0} |9pOwW D 8sh pub dojaAsq 9-28S3-SW

SUOIPPUOD JBYIDOM Ui SBBUDYD U1 Ynsad sassDw
4D JO SUOI}ODJBYUI XB|WOD PUD SUOILOW BUY MOY

404 82uspine mv;O._Q 03} DIDP 309)|0D §-Z3S3-SW

ApADJB 40 90404 U3 pUD UhS BYY
wo4y ABIsus Aq uaaip swajsAs s,ypo3 ubnoduy Jo1om
40 Buijoho ayy aquiosep 0} jopow b dojaAaQ h-ZSS3-SW

sweysAs009 aidiyhwi 040D

swsiupbuo Buowp suoonJeiul o susannd sioipadd
10U} UOIDUD|AXD UD JONJISUOD Z-ZST1-SW
wo3isAsooe

uo ) swsiuoBio yo suonojpdod puo swsiuobio

U0 APIGD|IDAD 804NOSBJ JO $109448 8Y} JO4 BOUIPIAD

$S800NS 40} DIJBPIO BU} }99W

49119 0} UOIIN|OS MAU D 01 PAUIGUIOD 8q UDD 10U}
40D JO SONSII9}ODIDYO 3S8q Y} AHIUBPI O} SUONN|OS
ubisap |pJoA9s BUOWD $80UBIS4HP PUD SBIPID|IUNS
SUIWJ91AP O} $1S9} W04 DIDP 8ZADUY €-S13-SW

#'S9ssa004d

|pouayd Aq ABusus pwiiay} SqIOSqD JO S8SDB|d
4948 DY} 921A8p D AHpOUl puD ‘1S9 '10NJ3SU0d
01 300f04d ubisap D 9¥D19pUN 9- S4-SW

POAJISUOD SI SSDUI ShU} PUD UOI}ODS [DOIWIBYD
D w1 96UDYO 10U S0P SWIOID JO Jaquihli D10} BY}
MOY 9Q1i088p 0} |9pOw D 8sh pub dojaAsd §-] Sd-SW

A381008 10DAWI PUD $894N0OSBJ DIN}DU

W04y SWOD S|DIIIDUI d1BYIAS 1DY) 9qIIOSap

01 UOIIDWJOJUI $O BSUSS DU PUD JBUIDY €-| S4-SW
Pa4and00

SDU U0I}ODB [DIIWBYO D 1 BUILIBLSP 0} }ODJIBUI
$80UDISANS 8U} 484D PUD 81049q SIOUDISANS JO.

ap1A04d 01 DIDP 104du91ul pup 8ZA|DuY |-Zg - W S81148dodd 8y U0 DIDp 184dJaul puD aZAIpuUY Z-| S4-SW

49A) Asyy aaym oA swsiunbio op AUm :lOI+SENO
sjuswIUOIIAUT 18U | pup swsiuobip :E BIPUNE

£¥ 5000 9M UsUM poo4 03 suaddoy 1pym : O SENO
s Buipg usyopy [poiweyd iz 8ipund

} ©84N0D

salpung ggON dldwpg 90us10g940|dx3)

?

3. There Is no strong connection between Bundie 2
truction from Bundle 2 to Bundie 3

(Chemical Kitchen) and Bundle 3 (Organisme and
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Modvuie 2: PuNdiing The S+andards
PHENOMENON MopeL AppROaCH: ORPDERING

DiPeC+ONS:

1. After you have outlined your basic bundieg, determine in what order you will address thege. (Note:
Congider prerequiSite knowledge, how closely the content connects across bundles, and the overdll
complexity of the concepts and skills)

2. Inthe table below, record each bundle, identifying the Performance Expectations and some notes
on the content you will cover and potential phenomena (real world connections) you may incorporate.
In the emall boxes, record the connection to the next bunde (IF one existg).

PERPFORPMANCE EXPECHOHIONS No+es ON CONFENF OND PHENOMENO

© iExploreScience 2019 www.iexplorescience.com
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Moduie 2: pundiing The S+andards
PERFOPMANCE +asK: Credt+iNg Course PUNDLES

DiPECHONS:
1. To receive courgce credit, complete the Module 2 Performance Tagk: Creating Course Bundlieg digital
organizer. Find the organizer linked in the Workshop Resources section of the workshop page.

pundie 2 pundie 3 Pundie 4 pundie 5
Question: Ques+ion: Ques+ion: Question:

pundie 1
Question:

j
=
x
N

3
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Module 3: ANChoring Phenhomena
IPAPHIC ORPIaNIZER: PRAINSHOPMING YOUR GNCHOR

DiPeCHONS:

1. Examine the unit bundie you will be designing during the course. List out the concepts below, and then
brainstorm where you can see thic concept in action in the real world. Add to thig list as you access
the sources of ideas for phenomenon provided in the workshops.

DisciPLINORY Cope IDeas/UNi- CONCEP+S WHere CaN i See +His IN+He PeaL WopLD?

PerLecHON QUeSHONS +0 CONSIDeR:
Which concepts will caugse the mogst confusion?
Which concepts are most important?

Which concepts are abstract or invisible?
Why do thege concepts matter?

© iExploreScience 2019
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Modvuie 3: ANChoring pPhenomMmenda
PecoMmeNDpeD Pesources: GNCHOR INSPIRCHON

Saence News for Students

m newsela

\\“,’,/// MASSIVE
Yy SCIENCE

ScienceDaily

in the News R
SN

NEWSCientiSt ScienceNews

DARK

NATIONAL
D GEOGRAPHIC

TWO Nature's Weirdest Events

Sources For NISS PHENOMENON:

#ProjectPhenomena - httpg://sites.google.com/site/sciencephenomena/

The Wonder of Science - http://thewonderofscience.com

Phenomena for NGSS - https://www.ngssphenomena.com/

The Teaching Channel - https://www.teachingchannel.org/blog/2016/04/22/phenomena

www.iexplorescience.com
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Modvuie 3: ANChoring pPhenomMmenda
IPaPHIC ORIONIZER: IDENHFYING POSSIPLE GNCHORS

DiReCHiONS: Generate three ideas for anchor phenomenon that might work for your unit. Brainstorm
questiong your studente may ask when presented with thic phenomenon. You will use these questiong to
determine which anchor works best for YOUR unit.

ANCHOR iDEQ ! QUESHONS # MAY deNera+e

ANCHOR IDea 2 QUESHONS # MAY dENEeRG+e

ANCHOR iDea 3 QUESHONS # MAY deNeRG+e

© iExploreScience 2019 www.iexplorescience.com
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Module 3: ANChoring PhenoMmena
PEFLECHON: EVALUGHNG YOouUR ANCHOR

DiReCHiONS: Use the folowing questions to evaluate your anchor.

Content:
1. An anchor is a specific event or process. What ig your anchor phenomenon?

2. How does your anchor tie to your content? Degcribe how your targeted Disciplinary Core Ldeas
connect to the anchoring phenomenon you have identified. Which DCLs connect most easily and
clearly?

3. Which targeted DCTs are less relevant to this anchor?

4. How wil the questions generated by your anchoring phenomena lead students to your targeted
Disciplinary Core Tdeags (content)?

Engagement
5. Can students actually obgerve or investigate the phenomena? How? (Using models? Analyzing data?

Watching a demonstration? Participating in a lab or simulation?)

6. WIll students find explaining the phenomenon interesting and/or important? How wil you emphagsize
the relevancy of this phenomenon?

7. Le the phenomenon related to real-world issues or the local environment? Doeg it connect to
students’ lives or experiences?

Leadrning
8. Wil students NEED to understand the DC1g, Science and Engineering Practices, and Crogscutting

Concepts to explain how/why the anchoring phenomenon occurred?

a. Doeg this anchoring phenomenon work within the constrainte of your classroom and school? (Time,
economic costsg, ete.)

© iExploreScience 2019 www.iexplorescience.com
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Modvie 3: ANChoring pPhenomenda
PerFroPMaNce +asK: CHOOSING YOUR GNCHOR

DireCLioNS: Now that you have generated some ideas, you will need to identify which anchor best fite
your unit goals. Consider the questions your anchor will generate. This will be the deciding factor. Use
the table below to describe each anchor, generate questions from the phenomenon, and ultimately, rank
the optiong to identify the best phenomenon for YOUR unit. To receive course credit, complete the
Module 3 Performance Task: Tdentifying Your Anchor digital organizer. Find the organizer linked in the
Workshop Recources section of the workshop page.

PUNDLE Name: IUIDING QUESHON/RIg IDEAS:

+argetr PERPFORPMAONCE EXPECHGHONS:

+0P CHOICE GNCHOR PHENOMENON:  |QUESHONS 9eNeRraH-eD:

Degcribe the anchor itself AND how you  |What questions will you expect students to ask when
will present it to students. Lists any pregsented with the anchoring phenomenon?
guestiong, prompts, information or
obgervations you will share with students.
(But remember, limiting the information
YOU provide is begtl)

© iExploreScience 2019 www.iexplorescience.com



Explore To Ahal

Modvuie 4: Cred+ing s+orviines
IEXPLORESCIENCE SAMPLE SHORYLINING Exercise 1

DiPECHONS:

1. Folow along in Module Y, Video 2 “A Close Read Of The Standards” to complete thic exercise. Then,

uge the digital resource - Unit Objectives Organizer
down the standards relevant to YOUR unit bundle

- found in the Workshop Resources to break

MS-ESS2-5 Collect data to provide evidence for how the motions and complex inferactions of air
masses result in changes in weather conditions. [Clarification Statement: Emphasic is on how air masses flow from regions
of high pressure to low pressure, causing weather (defined by temperature, pressure, humidity, precipitation, and wind) at a fixed
location to change over time, and how sudden changes in weather can result when different air masses colide. Emphasis s on how
weather can be predicted within probabilistic ranges. Examples of data can be provided to students (such as weather maps, diagrams,
and vieualizations) or obtained through laboratory experiments (such as with condensation).] [Assessment Boundary: Assessment does not
Include recaling the names of cloud types or weather symbols used on weather maps or the reported diagrams from weather stations.]

EVIDENCE S+H-EMENE SAYS ...

My NOHES - --

1A From the given investigation plan, students describe* the
phenomenon under invegtigation, which includes the
relationshipe between air mass interactions and weather
conditions

Students will:

»> describe the phenomenon they are investigating
(related to relationship between air mass
interactions and weather conditiong) from a
provided investigation plan

1B Students identify the purpose of the investigation, which
Includes providing evidence to angwer questions about how
motions and complex interactions of air masses result in
changes in weather conditiong [note: expectations of students
regarding mechanismg are Iimited to relationships between
patterns of activity of air masses and changes in weather].

»> describe the purpose of the investigation (to
provide evidence to answer questiong re: how do the
motiong/interactions of air masgegs result in changes
In weather conditions?)

2A From a given investigation plan, students describe* the

data to be colected and the evidence to be derived from the

data that would indicate relationships between air mass
movement and changes in weather, including:

- Patterns in weather conditions in a specific area (e.g.,
temperature, air pressure, humidity, wind speed) over time

- The relationship between the distribution and movement of
air masses and landformg, ocean temperatures, and
currents.

- The relationship between observed, large-scale weather
patterns and the location or movement of air masses,
Including patterng that develop between air masses (e.g.,
cold fronte may be characterized by thunderstorme).

»> describe the data they will be collecting

»> example: patterns in weather conditiong in a
gpecific area (temperature, alr pressure, humidity,
wind speed)

»> example: relationship between distribution/
movement of air masses and landformg, ocean
temperatureg, and currents

»> example: relationship between obgerved, large-
ccale weather patterns and the location/movement
of air masses (ex/ cold fronts are characterized by
thunderstorme)

2B Students describe® how the evidence to be colected will be
relevant to determining the relationship between patterng of
activity of air magses and changes in weather conditions.

»» describe why the evidence they are collecting is
relevant to determining the relationship between air
masses/changes in weather

20 Students describe* that because weather patterns are co
complex and have multiple causes, weather can be predicted
only probabilistically.

»> degcribe that weather patterns are complex and
have multiple causes

»> uge this to explain why weather can only be
predicted probabilistically

3A Studente describe* the tools and methods uged In the
investigation, including how they are relevant to the purpose
of the investigation.

»> describe the tools and methods that were used in
the invegtigation

»> describe how they helped students fulfill the
purpose of the investigation

YA According to the provided investigation plan, students
make obgervations and record data, either firsthand and/or
from profescional weather monitoring services.

» folow the invegstigation plan to make obgervations
and record data (first-hand OR from professional

weather monitoring services)

© iExploreScience 2019
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Modvie 4: Cred+ing s+oryviines
IEXPLORPESCIENCE SaMPLE SHORPYLINING EXERCise 2

DiPECHONS:

1. Examine the table below for another example. Try breaking down the last section yourself.

HS-LS*+7 Use a model to ilustrate that cellular respiration is a chemical process whereby the bonds of
food molecules and oxygen molecules are broken and the bonds in hew compounds dre formed resulting
in a net transfer of energy. [Clarification Statement: Emphasis s on the conceptual understanding of the inpute and outputs of
the process of celular respiration.] [Assessment Boundary: Assessment should not include identification of the stepg or specific processes

involved in cellular regpiration.]

EVIDENCE S+O-EMENE SAYS ...

My NOHES -

1A From a given model, students Identify and describe

the components of the model relevant for their

llustration of celular regpiration, including:

- Matter in the form of food molecules, oxygen, and
the products of their reaction (e.g., water and
CO2);

- The breaking and formation of chemical bonds; and

- Energy from the chemical reactions.

Students wil be given a model. Students will be
able to...

>> identify and describe the important parts of
celular respiration: food molecules, oxygen,
and the products of the reaction (water and
C0O2)

>» identify and describe the breaking and
forming of chemical bondg

>> identify and describe what is happening in
terms of energy in the chemical reactiong

2A From the given model, students describe the

relationships between components, including:

- Carbon dioxide and water are produced from
sugar and oxygen by the process of celular
respiration; and

- The process of cellular regpiration releases energy
because the energy released when the bonds that
are formed in CO2 and water ig greater than the
energy required to break the bonds of sugar and
oxygen.

»> explain that CO2 and water are produced
from sugar and oxygen during cellular
respiration.

»> explain that energy is released during this
process

> explain that energy is released because
there is energy “left over” (the energy
required to break the bonds of sugar and
oxygen ig less than the energy that is released
when the bondg are formed in CO2 and water)

3A Studentg uge the given model to illustrate that:

- The chemical reaction of oxygen and food molecules
releases energy as the matter is rearranged,
existing chemical bonds are broken, and new
chemical bonds are formed, but matter and energy
are neither created nor destroyed.

- Food molecules and oxygen transfer energy to the
cell to sustain life’s processeg, including the
maintenance of body temperature degpite ongoing
energy transfer to the surrounding environment.

[try this one yourself)
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Modvie 4: Cred+ing s+oryviines
IEXPLORPESCIENCE SaMPLE SHORYLING Map

WHGOH HAPPENS +0 FOOD WHEN we COOK #-?

MS-PS1-1, MS-PS1-Y4, MS-PS1-2, MS-PS1-5, MS-PS1-6, MS-ETS1-3

PS1.A, PSLB, ETSLB, ETS1.C,

Anchor Phenomenon: (Describe the anchor
phenomenon you plan to use.)

SUGAR COOKTIES]! Students will examine and eat
sugar cookies baked with ALL white sugar and
ALL brown gsugar.

Anchor Phenomenon Questiong: (Ldentify some questions studente
may generate from your anchor.)

Why are these cookieg different? Why is the color different? Why
is the taste and texture different? How ic brown sugar different
from white sugar? What happens during baking that causes these
effects? What happens during baking that turns cookie dough into a
cookie? Doeg baking temperature matter? What other ingrediente
impact cookie consistency?

PROWN SUdar VS. WHire Sugar

Guiding Question: (What question wil students be
answering?)

Why does matter (like white sugar and brown
cugar) have different properties? What ic matter
made of?

Big Tdeas: (What understandings do you want them to walk away
with?)

Matter is made of atome. Atomg join together to form molecules.
Atome can join with the same type or different types (elements) to
form molecules. Some molecules connect to otherg. Other atomge
and molecules don’t connect.

Activity Ideas:
1. Puzzle Piece Activity

3. Modeling Sugar (Sucroge)

Molagsses Molecule)

2. Modeling Atoms/Molecules (Helium, Carbon Dioxide, Water,
Sodium Chloride, Sucrose (‘brown sugar” and “white sugar?)

4. Brown Sugar vs. White Sugar (MIXTURES? Refining Process,

Connection To Anchor:

Stuff ie made of different atoms with different
properties. Brown sugar and white sugar may be
made up of different atoms (elements).

SUgaR Vs SaLt DisSOLVING

Guiding Question: (What question will students be
answering?)

Molecules have different structures... but how do
these structures affect their properties?

Big Ideas: (What understandings do you want them to walk away
with?)
Molecules have different structureg, which affect their properties.

Activity Ideas:
1. Salt vs. Sugar Disgolving Lab
2. Modeling Salt, Sugar, and Water
3. Water Ag A Univercal Solvent
4. Extencion: Graphite ve Diamond

Connection To Anchor:

The properties we observe can be explained by
the different structures of different molecules.

SuUgarR PisSOLVING Gk DIFFERPENE +EMPEROHURES

Guiding Question: (What question wil students be
answering?)

What doeg adding or removing thermal energy (like
heating during baking or chiling before baking) do
to molecules?

Big Ldeas: (What understandings do you want them to walk away
with?)

Adding or removing thermal energy impacts the motion of
molecules. Adding thermal energy increases particle motion,
measured by temperature (a measure of kinetic energy of
particles). Removing thermal energy decreases particle motion.

Activity Ideas:

Food Coloring In Different Temp Water Demo
Sugar Dissolving Lab

PhET States of Matter Simulation

Changing States of Matter/Evaporation
Notebook: Cooking Popcorn Phenomenon
7. Changing States of Matter/Freezing

o 00 >N =

Notebook: Modeling Particle Motion and Stateg of Matter

Connection To Anchor:

Baking involves heating - and sometimes cooling -
ingredients. This affects the particle motion of the
molecules in the food. Some molecules may turn
into a gas when heated enough - which explaing
why food generaly dries out during baking.

NO+E: Find the complete storyiine at http://bit.ly/2ZiMogZ
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Modvie 4: Cred+ing s+oryviines
PERPFOPMANCE +aSK: SHARHNG YOUR SHORPYLINE

UNi QUESHON:

Standards:

DCTes:

Anchor Phenomenon: (Describe the anchor
phenomenon you plan to use.)

Anchor Phenomenon Questiong: (Ldentify some questions studente
may generate from your anchor.)

PHENOMENON 1:

Guiding Question: (What question will students be
answering?)

Big Ideas: (What understandings do you want them to walk away
with?)

Activity Tdeas:

Connection To Anchor:

PHENOMENON L:

Guiding Question: (What question will students be
answering?)

Big Ideas: (What understandings do you want them to walk away
with?)

Activity Ideas:

Connection To Anchor:

PHENOMENON 1:

Guiding Question: (What question wil students be
answering?)

Big Ideas: (What understandings do you want them to walk away
with?)

Activity Ideas:

Connection To Anchor:
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Moduie 5: ASSesSsMmen+
IS I G +HPee DIMENSIONAL ASSeSSMENE?
HPADIHONAL ASSESSMENE +HHPee DIMENSIONGL GSSesSMENt
SHeUCHURE SHeUCHURE
Traditional tests and quizzes are typicaly full of a bunch of | In a three dimensional assessment, one or several
questiong in random order that addresg varioug unit scenariog are pregented that students uge to answer a

concepts. One question hag very little connection to the next [series of questions that often build on each other (or at the
(if any at all), and questions can really be completed in any  |very least, connect to each other).
order.

QUESHON+yPES QUESHON+yPES

Traditional quizzes and tests are full of true/false, fil-in-the- | Three dimengional assessments require students to apply
blank, multiple choice, short answer, or matching questions.  [the science and engineering practices to reveal their

While thege questions may help you determine the degree to |understanding about unit concepts (dicciplinary core ideas)
which students understand the disciplinary core ideas (or and crosscutting concepts (the big ideas that connect all the

the "content" chunk), they do not provide studentg the sclences together). A chort answer, multiple choice, or true/
opportunity to engage in the science and engineering false question simply cannot assess whether students know
practices. how to analyze and interpret data, construct explanations

from evidence, or engage in argumentation.

ASSESSMENF

A three dimengional assessment, by its very nature,
assessMeN- requires some sort of rupric to assess student performance

Traditional quizzes and tests typically assign one point per  |and understanding. You are assesging both the science and
question (or maybe a few points, If you have a short answer|engineering practiceg (the skills) and disciplinary core ideag
or essay). Thege typeg of questions don't gives students the |(the content), and students will demonstrate a range of
opportunity to receive feedback (other than performance for both of these. Rubrics can help you

quantify student performance more easily and more
accurately.

Evaiva+ing Three bimensiondl ASsessmends

DiReC+iONS : When you have crafted your assessment, return to this checklist to reflect on your work.

The assessment...
Opregents a phenomenon, investigation, or problem to frame questions/prompts.

Orequireg students to demonstrate their understanding® of the specific phenomenon/investigation OR
to degign colutions to the gpecific problem baged on their understanding of the disciplinary core
ideas.

Uprovides students the opportunity to use relevant elements of the Science and Engineering Practices.
(See the NSTA’s Science and Engineering Practices Matrix to identify the specific elements within
each SEP.) Tdealy, students are engaging in several Science and Engineering Practices within a
gingle assessment, although one may be the primary focus.

Uprovidegs students the opportunity to demonstrate understanding of the relevant Disciplinary Core
ITdeas.

Oprovides students the opportunity to use Crosscutting Concepts to explain, predict, illustrate, ete.

Oic coherent. Each question connects, to some degree, to previous questions and to the scenario
presented.

UWhen appropriate, links are made across the science domains = Earth and space science, life
science, and physical science.

*Demonstrate understanding” can mean to express verbaly, in writing, through a model, or by
manipulating data - among other modes of expresgion.
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Moduie 5: ASSessMen+
EVALUGHNG YOUR GsSesSMENH SCENARIO

DiReCHONS: Use the folowing checklist to evaluate your assessment scenario or phenomenon.

The phenomenon...

Ofic central to the task. Students cannot complete the assessment without engaging with (explaining,
asking questions about, developing a model of, etc.) the phenomenon or problem.

Ofc relevant to students’ intereste and/or experiences. The phenomenon is authentic and
meaningful. It is worth figuring out.

Ofig gpecific. Remember, “the water cycle” is not a phenomenon. Water evaporating from a puddle
on a hot day IS a phenomenon.

Ofc grade-level-appropriate. The phenomenon can be explained using grade-appropriate DC1Ls,
SEPg, and CCCes.

The scenario...

Ofg presented through multiple modalities - text, diagrams, data tables, ete. - in an easy-to-
understand way.

Oi¢ presented as puzzling and sparke student curiosity.
O provides students real-world obgervations rooted in a specific event/instance.
Ofg not co text-heavy as to be overwhelming to struggling readers.

O provideg students with “enough” information to complete the tack but does NOT provide
extraneous or irrelevant information.

DiReCHONS: Examine your unit objectives and overal storyline. Brainstorm potential scenarios that
may work with your standards and objectives.
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PuUPRIC €XaMpPLES
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Module 5: ASSessSMmen+t
PerFORPMANCE +asK: +tHree DIMENSIONAL dssessMenNt ORrgdaNizer

DireC+ONS: To receive course credit, complete the Module 5 Performance Task: Three Dimensional
Agscecsment digital organizer. Find the organizer linked in the Workshop Resources section of the
workshop page.

+eacHer Name: Ieape LeveL:

PUNDLE: Ingert Title JUIDING QUESHON/R9 iDeq: Insert Question/
Big Tdea

+arger PERPFORPMANCE EXPECAAHONS: List the PEg this unit will addregs.

+0oP CHOICEe SCeNario: bescribe the Peviseb UNi Opyectves: Tie your unit
phenomenon/scenario itself AND how you will objectiveg to your specific phenomenon/
pregent it to students. gccenario.

Ex/ Students will read a short text that discusces/reviews | Ex/ Uses a model to ilustrate the transfer of thermal
gea level rise as a result of global warming/climate change | energy from ocean water to sea ice.

and view a graph that predicte cea level rige in the 21st
century (avallable https://www.carbonbrief.org/what-the-
new-ipce-report-says-about-cea-level-rice) Students will
uge their model to explain and support the cause/effect
relationship between global warming and sea level rise
(focusing on the changing state of land ice and the role of
thermal expansion).
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Modvie e: DesSignNing NGSS Alighed Lessons
5€ MopeL CHeat SHeer

eNngage

The purpose of the Engage stage Is simply to cateh the student's attention. Tt may be a situation or event, a problem or
puzzle, or an interesting demonstration. The Engage activity, which may or may not be a full lesson in length, is designed
to pique student interest and get them thinking about relevant content. Tt can also be a great opportunity for teachers to
asgesg prior knowledge and identify misconceptions.

Key Pointe: student interest, activate prior knowledge, reveal misconceptiong

expLore

In thic phase, studentes are given the time and opportunity to "explore" their current understanding and demonstrate what
they already know as they attempt to make senge of the Engage activity. Students are investigating phenomena,
discussing thelr ideas, and beginning to formulate posgible explanations. The teacher's role in this stage is to provide the
appropriate background information and materiale for students to carry out the activity. Then, the teacher becomes a
facilitator -- listening, observing, and guiding students as they attempt to make sense of what they had observed.

Key Points: explore current understanding, attempt to make sense of concepts, vocabulary is NOT agsigned

EXPLAIN

In the Explain phage, the concepts introduced in Engage are made clear and understandable. At this phage, scientific
vocabulary is applied and the explanations formulated in the Explore phase are refined. The teacher's role is to guide
studentg' attention to key aspects and elicit their explanations. The goal is to guide students to construct an accurate

understanding independently, but when that is not possible, the teacher should clearly and explicitly present the key
concepts. This can be done verbaly or through videos, readings, websites, or other technologies.

Key Points: students construct explanations, scientific terminology Is used

CLapoP+e

The goal of the Elaborate phase ig for students to apply their understanding of the basic concepts to similar but new
gituations. The activities should be challenging but still within their reach. Thig is also the stage where students
Independently practice and apply what they have learned.

This stage is NOT intended ag “extra fluff” or “side projects.” It is the stage where students expand and cement their
understanding through repeated practice and additional examples.

Key Points: students practice independently,

evaLuae

In the Evaluate phase, students are engaging in activities that are congistent with those pregcented in prior phasegs but
with the goal of assessing their explanations. As with all assessment, teachers should have a clear understanding of

evidence of student learning and what to "look for" in student work.

Key Points: formative and summative; both teachers AND students assess student ideas; evidence and “look fors” are
important
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Modvuie 6: Desighing NGS S Alighed Lessons
How M 1 USING +He 5€ MopeL ?

Engage: When you begin a new instructional sequence...

Activity provides opportunities to...

o catch student’s interest and
attention.

o access prior knowledge.

Ag the teacher, you...

o raise questions.

o encourage students to discuss what they
already know.

Your students...
o chow interest by listening attentively.
o ask questions.

Explore: When you introduce new content...

Activity provides opportunities to...

o experience key concepte.

o discover new skillg.

o question prior knowledge and
examine thinking.

Ag the teacher, you...

o et the framework for the activity.

o obgerve and listen ag students interact.

o ask questions to redirect student thinking.

o provide enough time for students to work
through problems and confusions.

Your ctudents...

o make predictions and hypotheges.

o test their predictions.

o record observations, ideas, and data.
o share ideas with peers.

o agk relevant questions.

Explain: As you are working through

Activity provides opportunities to...

o connect prior knowledge to new
obgervations.

o communicate current
understandings.

o apply scientific language to their
Informal explanations.

content...

Ag the teacher, you...

o agk students to explain concepts and termes
n thelr own wordg.

o agk for studente to provide evidence to
support their explanations.

o clarify concepts and definitions when
necessary.

8 bage your explanations on student
experiences and examples.

Your ctudents...

o listen to others’ explanations and provide
their own.

o question others explanations.

o refer to previous activitieg in their
discuggions.

o agsesg their current understanding.

Elaborate: After students have learned new content...

Activity provides opportunities to...

o apply learning to new situations.

o extend the concepts being explored.

o communicate uging scientific
language.

Ag the teacher, you...

o encourage students to apply and extend
concepts and gkills.

o encourage students to use appropriate
gelentific language.

Your students...

o uge cclentific language.

o use what they have learned to ask
questions and draw appropriate
conclugions.

o record new, relevant observations and
explanatione.

o work with peers to check understanding.

Evaluate: When it Is time to check student understanding...

Activity provides opportunities to...

o celf-ascess level of current
understanding.

o demonstrate understanding through
open-ended regponses or obgervable
actione.

o apply skile or knowledge in a problem
cituation.

Ag the teacher, you...

o assesg student knowledge and skils through
obgervation.

o encourage students to assegss their own
learning.

o ask open-ended questions.

Your students...
o demonstrate their understanding.
o evaluate thelr own progreses.

o provide appropriate responses and draw
reasonable conclusions about events or
phenomena.
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Modvuie 6: Desighing NGS S Alighed Lessons
5 SINS i+'s NO+H +He 5€

It'S COMPLE+ED IN ONE CLASS-
1 Thig is just not possible. The SE Model was degigned for instructional sequences. Explore
activities alone may take one, two, or maybe even three classeg!

EXPLORE S NOF SYNONYMOUS WitH SHUDENH-LED.-

2 Student-led meang "independent." Students cutting out vocabulary and recording thelr own
definitions could be student-led, but it's not truly an Explore activity. Explore activities
require students to grapple with questions and problems with the goal of forming their own
explanation. In an N&SS-aligned classroom, the Explore stage occurs as students
investigate the anchoring and investigative phenomena they are presented with throughout
the unit. Their goal is to make senge of the phenomena. They may come to an accurate
understanding, or they may not. That doeen't matter that much in the Explore phagse - they
are just generating and testing their ideasg, trying to figure out what works. Your job i to
guide them through this process, pointing out things they missed and questioning their ideas
to help them dive deeper.

EXPLAIN iS NO+ +eaCHeRr-DRIVEN.
The focug of the Explain phage ig for students to construct their explanations about

3 phenomena bagsed on what they discovered during the Explore activities. 1t is NOT where
the teacher starte teaching. If the Explain phase ig just a PowerPoint and noteg, it ie
probably not the SE.

ELARPORPHEC iS NO+ FLUFE.-
The Elaborate phase ic a vital part of the 5E Model. Tt is where students independently

1 practice the same concepts. They apply their understanding to similar situations or
gcenarios, solidifying what they have learned. 1f the Elaborate phase is unrelated to core
content, if 1t i a "choice board" with no rhyme or reacon, if it is not vital to the learning
process -- 1t is NOT the SE.

eNIAIE is NOF JUSH FOR FUN.

The Engage phase ig¢ not just a fun demo to hook students in. Yeg, it should hook studentg, but
5 it should hook them intellectually. Lt should activate prior knowledge, it should introduce a

problem or mystery or phenomenon that students can explore throughout the instructional

sequence, and it should ideally formatively assess where students are now.

DiRPeCHONS: Reflect on the 5 cigne above. Which “cign” is most surprising to you?
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Modvuie 6: Desighing NGS S Alighed Lessons
IDENHFYING OpJuec+ives OrgaNizer

eNgage Opuectves & Notes:

expLore OpJuect+ives & Nores:

EXPLAIN Opuectives & Nores:

Opuect+ives & Notes:

Opuectives & Notes:
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Module 7: Engage AC+ivities
DesigNiNg Your ENgage G+ Viky

DireC+oONS: To receive course credit, complete the Module 7 Performance Task: Designing Your
Engage Activity digital organizer. Find the organizer linked in the Workshop Resources section of the

workshop page.

+eacHer Name:

Ieape LeveL:

PUNDLE: Incert Title

IUIDING QUESHON/PIg iDEeq: Insert
Question/Big Tdea

+arger PERPFOPMANGCE EXPECAOLIONS: List the PEg¢ this unit will addregs.

eNgage OpuecHves:

eNgage PHENOMENON: Describe the
phenomenon itself AND how you will pregent it to

students.

QUESHONS deNeraep: What questions will
you expect students to ask when presented with

the phenomenon?

SCIENCE ENGINeEeRINg PRaCHCES: What
Science and Engineering practices wil students

uge to interact with the phenomenon? (See
NSTA Science and Engineering Practice Matrix
for ideas.)

CROSSCUHING CONCEPHS: What tasks/
questiong will you ask students to help them view

the phenomenon through a Crosscutting Concept
lens? (See NSTA Crosscutting Concepts Matrix
for ideas.)

Prior KNowLepge: How wil you help students
access and activate prior knowledge?
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Module 8: EXPIore ACtivities
DeSigNINg YOUR EXPLORE ACHViY

DireC+oONS: To receive course credit, complete the Module 8 Performance Task: Designing Your
Explore Activity digital organizer. Find the organizer linked in the Workshop Resources section of the

workshop page.

+eacHer Name:

Ieape LeveL:

PUNDLE: Incert Title

IUIDING QUESHON/PIg iDEeq: Insert
Question/Big Tdea

+arger PERPFOPMANGCE EXPECAOLIONS: List the PEg¢ this unit will addregs.

ExpPLORE OpJeCHVES:

expLore +asSK: Describe the Science and
Engineering Practice students will utilize to
discover the content objectives.

EXPLORE PHENOMENON: What phenomenon
will you uge to make this content tangible?

CROSSCUHING CONGEPLS: What Crosscutting
Concept will help your students understand the

phenomenon? How will you explicitly address this
concept?

JUIDING QUESHONS/PRPOMPES: What
questions/promptg will you provide to guide and

support student exploration?

SLUDEN} INSHRUGCHONS : What instructions wil
you give your students? What information wil

you provide? What information wil you withhold?
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Module 4: EXPIAiN AC+iVities
DeSigNINg YOUR EXPLAIN ACHVikY

DireC+ONS: To receive course credit, complete the Module d Performance Task: Designing Your
Explain Activity digital organizer. Find the organizer linked in the Workshop Resources section of the
workshop page.

+eacHer Name: Ieape LeveL:

PUNDLE: Insert Title JUIDING QUESHON/R9 iDeq: Insert
Question/Big Ldea

+arger PERPFOPMANGCE EXPECAOLIONS: List the PEg¢ this unit will addregs.

EXPLAIN Opuectives: eXPLAIN Pags L: List the questions and/or
tasks you wil engage students in to facilitate
thelr meaning-making. Include obgervations or
prompts you may use if/when they get stuck.

EXPLAIN Pars 2 Pesources: What activity/ | EXPLAIN PaR+ 2 PROMPES: What questions,
activities will you engage students in to clarify promptg, or tasks will you pose to students as
and reinforce their understanding? Provide they interact with your Explain activities and
descriptiong/links of the resources you will utilize. | resources?

ForMative ASSesSMENE: How will you assege student understanding at this point? How might
that inform your next steps?
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Modvuie 10: Eldbora+e AC+ivities
DeSigNINg YOUR ELAaROROHE ACHViKY

DireC+ONS: To receive course credit, complete the Module 10 Performance Tagk: Degigning Your
Elaborate Activity digital organizer. Find the organizer linked in the Workshop Resources gection of the

workshop page.

+eacHer Name:

Ieape LeveL:

PUNDLE: Incert Title

IUIDING QUESHON/PIg iDEeq: Insert
Question/Big Tdea

+arger PERPFOPMANGCE EXPECAOLIONS: List the PEg¢ this unit will addregs.

ELaporare Opuectives: What are the goals
of this task? To provide independent practice?

To deepen or expand understanding? To
differentiate for student interests? To
differentiate for modes of expression?

eLapora-€ +asK: Describe the tagk, including
the Science and Engineering Practices students
will utilize.

CROSSC\UHING CONGEPLS: What Crosccutting
Concept(s) wil students utilize In this activity?
How wil they help students deepen, expand, or
reinforce their understanding?

INSHPUCHONS & PROMP4S: Provide the
instructions and guestions/prompts that you will
give your students.

ForRMakive GssessMeNt: How will you assess
that inform your next steps?

student understanding at thic point? How might
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FINAL REFLECTIONS

PEFORE AFTER
What do you think/know about the NGSS right now? Now that you have completed Module 1, how have
Congider the “spirit” of the NGSS, content, instructional your ideag changed?

strategieg, and assessments.
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