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Webinar Resource Dashboard

Engaging Students in Developing and Using Models Using Digital Tools
Webinar Dashboard for 5.18.21

Facilitators: Rebecca Garelli: Rebecca.Garelli@azed.gov | Robyn Yewell: ryewell@amphi.com
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Webinar Pathways

ADE WEBINAR PATHWAYS FOR 3-DIMENSIONAL SCIENCE INSTRUCTION

Use this guide to determine which professional learning experiences will support your needs!

New to 3-Dimensional Instruction?
START HERE

Webinar content in Box 1?

[Conﬁdent in your understanding of] {

Confident in your understanding of
Webinar content in Box 1 & 2?

]

A 4

Introduction to the AzSS &

3-Dimensional Instruction

* A Look at Arizona's New Science
Standards

» Crosscutting Concepts: 1 of the 3
Dimensions of the AZ Science
Standards

» Science and Engineering Practices: 1
of 3 Dimensions of the AZ Science
Standards

* Core Ideas: 1 of 3 Dimensions of the
AZ Science Standards

* Phenomena-Based 3-Dimensional
Instruction

* SEPs, CCCs, and Core Ideas: Putting
the 3-Dimensions Together

2 Instructional Practices

to Support 3-Dimensional
Teaching & Learning

» Transforming Science Learning:
Engaging Students in the Science &
Engineering Practices Using Digital
Tools

® 5-E Instructional Model & Science
Notebooks

» Constructing Explnations & Arguing
from Evidence using Claims,
Evidence, & Reasoning (CER)

» SEP: Asking Questions: Students
Drive Instruction with Driving
Question Boards!

* SEP: Developing & Using Models
Using Digital Tools

4

Summative & Formative

Assessment & Performance
Tasks

» What Elementary Educators Need
to Know About Performance
Tasks

» What Secondary Educators Need
to Know About Performance
Tasks




WHAT, HOW, WHY

e Explore how to engage students with a phenomenon to launch a learning
sequence that incorporates the Science & Engineering Practice (SEP) of
Developing & Using Models and two Crosscutting Concepts (patterns and
scale, proportion & quantity)

e Explore a few digital strategies to help students to develop, revise, and
use models based on evidence to construct explanations.

e Deepen understanding of what the SEP of Developing & Using Models
incorporates and how it relates to the AZ Science Standards

AAAAAAA
Education




Community Norms/Shared Agreements

e We honor each other and all our voices

* We actively and respectfully listen and speak to one
another

* We commit to the group by contributing
to the learning of others through active
participation in this web seminar.

Adapted from NSTA’s Webinar- Transforming Science Learning: Acting, Thinking and Talking as Scientists. Engaging Students in Science and Engineering Practices on 8/12/20




Access to Science Literacy for ALL Students

economically disadvantaged

o English learners
race and ethnicity

gifted and talented

students with disabilities

K-12 SCIENCE Qs

Practices, Crosscutting Concepts, and Core Ideas
AT RESEAN COML

students with different cultures

Adapted from NSTA’s Webinar- Transforming Science Learning: Acting, Thinking and Talking as Scientists. Engaging Students in Science and Engineering Practices on 8/12/20




Lesson Design for Sensemaking

e Phenomena
e Science and Engineering Practices

e Student Ideas

e Classroom Norms




Science & 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




Science & Engineering Practice (SEP):

Developing & Using Models

Where do you fall on this spectrum?

| know this SEP: | can engage my | can confidently
Developing & students in the engage my
Using Models SEP: Developing & students in the
exists Using Models SEP: Developing &

Using Models

Adapted from NSTA’s Webinar- Transforming Science Learning: Acting, Thinking and Talking as Scientists. Engaging Students in Science and Engineering Practices on 8/12/20
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S Pheneménql GRC Lessons ;

Dear Teacher of Science,

Thank you for continuing to support your students during the Covid-19 Pandemic. Below is a link to ideas on ways to engage your students as they learn from
home through your thoughtful guidance.

Investigations Beyond the Classroom

@ #Going 3D w/GRC

@ 5th Grade GRC Lesson Used in this Webinar
@ The Hawaiian Star Compass Video (vimeo)

.......................................................... +_.._--__---_------------------_-------------------------_--------------.

#3 in Dashboard Going 3D with GRC Lesson Website
and Resources




#Going3Dw/GRC 5th Grade Lesson

Phenomenon: Some stars are brighter than other stars.

— Group Performances:

and its effect on apparent brightness.

1. Ask questions about what causes some stars to be/appear brighter than others.
2. Obtain and evaluate information from the Stellarium App on the star’s distance from Earth

3. Analyze data to determine patterns in the relationship between a star’s distance from

Performances Earth and its apparent brightness.
4. Develop a model to show how the scale of distance to stars affects apparent brightness.
Class Discussion Green =
Group Performance Crosscutti ng
5. Construct an explanation for how the scale of distance to stars affects the apparent Conce pts

brightness of the stars.
— Individual Performance:

is due to the scale of distance from Earth.

6. Develop an argument for how the apparent brightness of the sun compared to other stars

: Going 3D with GRC Lesson Website
#3 in Dashboard and Resources

@ #Going 3D w/GRC
€ 5th Grade GRC Lesson Used in this Webinar

@ The Hawaiian Star Compass Video (vimeo)




Arizona 2018 Science Standards & AzSS vs. NGSS Planning Guide

Arizona’s 2018 Science Standards Summary & AzSS vs. NGSS Planning Guide - 5" Grade

Arizona Science Standards- 5" Physical

Next Generation Science Standards- 5" Physical

5.P3U14 bbtain, analyze, and communicate evidence of the effects P lan and conduct an investigation to provide evidence of the
that balanced and unbalanced forces have on the motion of objects. effects of balanced and unbalanced forces on the motion of an object.

| >
5.P3U2.5 Define problems and design solutions pertaining to force and | NC | There is no strong or partial correlation to an NGSS standard in this grade
motion. band.
5.P4U1.6 Analyze and interpret data to determine how and where P | 4-PS3-3 Ask questions and predict outcomes about the changes in energy
energy is transferred when objects move. that occur when objects collide.

P | 4-PS3-1 Use evidence to construct an explanation relating the speed of an

object to the energy of that object.

#4 in Dashboard




Arizona Science Standards in Lesson

Earth and Space Science (ESS) - Earth’s Place in the Universe, Earth’s Systems, Earth and Human Activity - 16 Investigations

5-ESS$S1-1
Differences in the apparent
brightness of the sun
compared to other stars is
due to their relative
distances from Earth.

HI

The relative brightness of
stars and sun.

Phenomenon: Some stars

ralalalaladl=
i

are brighter than other stars

GRC

PIP

The lesson uses a free
simulation to compare
distance to stars of the
same relative brightness.

includes formative sssessment

Connected Arizona Science Standard

Earth and Space: Students develop an understanding of the how gravitational forces in space cause observable patterns due to the
position of Earth, Sun, Moon, and stars.

Arizona Science Standards- 5" Grade Earth & Space

Next Generation Science Standards- 5" Grade Earth & Space

within our solar system.

5.E2U1.7 Develop, revise, and use models based on evidence to P
construct explanations about the movement of the Earth and Moon

5-ESS1-2 Represent data in graphical displays to reveal patterns of daily
changes in length and direction of shadows, day and night, and the
seasonal appearance of some stars in the night sky.

5.E2U1.8 Obtain, analyze, and communicate evidence to support an NC
explanation that the gravitational force of Earth on objects is directed
toward the planet's center.

There is no strong or partial correlation to an NGSS standard in this grade

band.




Arizona Science Standards in Lesson

Connected Arizona Science Standard
5.E2U1.7 |Develop, revise, and use models based on evidence to
construct explanations about the movement of the Earth and Moon
within our solar system.

E2: The Earth and our solar system are a very small part of one
of manv qalaxies within the Universe.

U1: Scientists explain phenomena using evidence obtained from
observations and or scientific invesligations. Evidence may
lead to developing models and or theories to make sense of
phenomena. As new evidence is discovered, models and
theories can be revised.

Science & Engineering Crosscutting
Practice(s) Concepts

. : a - s N ( \

“oliu - Uk you see Mol [Freeeyor i) @ = @
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- - Questions y A Scale

Proportion
Constructing | Patterns | | Quantity |

Explanations| | |1l

Analyzing and
Interpreting

) | Data




Arizona Science Standards in Lesson

Earth and Space Sciences: Students develop an understanding of the how gravitational forces in space cause observable patterns
due to the position of Earth, Sun, Moon, and stars.

Earth and Space Standards Crosscutting Concepts & Background Information for Educators
5.E2U1.7 Crosscutting Concepts:

Patterns, Cause and Effect, Scale, Proportion and Quantity; Systems and
Develop, revise, and use models based on evidence to System Models; Energy and Matter; Structure and Function; Stability and
construct explanations about the movement of the Earth | Changes

and Moon within our solar system.
Background Information:

The Earth moves round the Sun taking about a year for one orbit. The Moon orbits the
Earth taking about four weeks to complete an orbit. The Sun, at the center of the solar
system, is the only object in the solar system that is a source of visible light. The Moon
reflects light from the Sun and as it moves round the Earth only those parts illuminated
by the Sun are seen. The Earth rotates about an axis lying north to south and this motion
makes it appear that the Sun, Moon and stars are moving round the Earth.

The orbits of Earth around the sun and of the moon around Earth, together with the
rotation of Earth about an axis between its North and South poles, cause observable
patterns. Some objects in the solar system can be seen with the naked eye. Planets in the
night sky change positions and are not always visible from Earth as they orbit the sun.
Stars appear in patterns called constellations, which can be used for navigation and
appear to move together across the sky because of Earth’s 1otanon -176)

A FRAMEWORK FOR
K-12 SCIENCE
EDUCATION




#Going3Dw/GRC Lesson

Gather

Reason

Communicate
Reasoning

(Moulding, 2012)

* Obtain Information

* Ask Questions/Define Problems

* Plan & Carry Out Investigations

* Use Mathematics & Computational Thinking

to Gather and Organize Information

* Use Models to Organize Data and/or

Information

* Evaluate Information

Analyze Data

* Use Mathematics and Computational

Thinking to Determine Relationships

» Construct Explanations/Solve Problems
* Develop Arguments for how the Evidence

Supports an Explanations
Use Models to Predict & Develop Evidence

* Communicate Information and data

* Communicate Arguments (written/oral) for
how the Evidence Supports an Explanation

* Use Models to Communicate Reasoning




#Going3Dw/GRC Lesson

Instructional Sequencing for Gathering, Reasoning,
and Communicating (GRC) for Students
1. Engage students in sensemaking with
phenomenon.
2. Provide opportunities for students to gather
information and data.

3. Allow students to reason through their
explanations while you serve as the conversation
facilitator.
4. Students communicate their reasoning to self and
others.
5. Students will apply this learning beyond the
classroom.




#Going3Dw/GRC Lesson

Phenomena Based Science Learning

Engage students in .observing Motivate students to apply their
phenomena and provide students knowledge of science to make

the Opportun_'ty e d?"e'op, sense of other phenomena,
meaningful questions to investigate :
outside of the classroom.

the causes of the phenomena.

Students will gather information and
data which they will use to support
their explanations. Students will also
reason to analyze data to use as
evidence and communicate their
findings.




#Gomg3Dw/GRC Lesson

o.s Phenomenon:

|
I ve noticed some stars are
brighter than others.

Yy a

5.E2U1.7 Support an argument that differences in the apparent brightness of

the sun compared to other stars is due to their relative distances from Earth.




#Going3Dw/GRC Lesson

The Hawaiian Star Compass

Our Ancestors used stars to
‘navigate.across the ocean. .

#3 in Dashboard




#Going3Dw/GRC Lesson

Omhokunomkuokalan ﬂ;esfa'sare#aespnes
oPheaven‘Mﬁarslookdawnoneverymmd

i ‘Olelo No‘ea.z No 2513

When you look at the night sky, you see many hokus (stars) some of
the hokus (stars) appear-brighter than others. Some hokus (stars) can
only be seen late atfight when the 9l<y is~verydark. Some of the bright
hokus (stars)d#hat we see are closer to Earth. Somé et the bright
hokus (sfarg) that'we see are very far away. A hoku (starPecould look
bn?ﬁ‘er' or legs bright (dimmer) #or +wo reasons: becauge it is giving efF
less light than other stars, or because it is really Far away from us.




#Going3Dw/GRC Lesson

. our dncestors use'c/b'r'ijhv‘ stars as a way fo ‘steer across the open
ocean. They understood the sea and its currents and the winds. They
were guided by the position. of the sun b\Lday and of the hokus (stars)
at night. Our ancestoreg noticed-that kuq?é#ur) +ha+ rises in a house on
the NE horizon travels dcross the sky and séts in aheuse of the same
name on the’NW horizor; A Hoku (star) that rises ina housé“en, the SE
horizefi fravels across the 9/4)/ and sets in a house ofthe same ndme. on
| dhe sW horizoh. Thus, the rvs/ng anc{ 9e++m§ points of HokusNstars) are
clues to diFection =




#Going3Dw/GRC Lesson

: .Recogmzmg a Hoku ( 9+ar') as. it-rises or sets and knowmg +he house it r-lses |
o sefs in g/ves you a d/rechonal POII‘I'f‘ by wh:ch y@: can orlen+ the canoe and
head in the. diréction you wantto g‘ ~ 1_ br/zng wher-e c;er~+aln hoku. .
S 9+ar'9) are c/ur'lng. diFFerent- ﬂmes S Oric, our ancesf'or; were able +o |
-navigate across the open ocea‘m&re; s when they coula/ only see a single br*lgl-n‘ |
| 9+ar' or clugv‘er oﬁ bokus (sfars) r'lslng oF seH/nﬂ |

This traditional way of Wﬁaﬁng using -l'he\far's Iec/ to the Hawaiian Star
Compass. The star; com,pas-s is not like the conqpagg yau hold in your hand
when hiking A “hor compass is a mental tool. You haye to ldenhﬁy the stars as
+hey rise and set dhd remember the place where +hey come out &k, the
ocean P the place where they 9017acl< into the ocean. IF you can do that,
you can ¥ind your way even when H- t; clouc/y and you can't seévall the stars.




SCIENTISTS ASK QUESTIONS! Phenomenon:
' < PR e T R I've noticed some stars are
@ OBSCRVATIONQUESTIONS _brighter than others.

What did you observe? What patterns or relationships did you
see in the video? What do you diready know friom experience?

1st Performance: With a small group, develop
& write scientific questions about what causes
some stars to be/appear brighter than others.




Gathermg

, Wlth a smaII group, develop &
write scientific questions about
what causes some stars to
be/appear brighter than others.

. 1. Type Here

2. Type Here . | ' | .
3. Type Here .




Gathering

~ With a small group, develop & As a group, you will gather information
write scientific questions about .
whatiesisad ot 1o together regarding what you know

- be/appear brighter than others. about what causes some stars to
T e | | be/appear brighter than others.

2. Type Here . : .' : ‘ | | . .
| . | B , Please elect someone in your group to

record and another person to share.

3. Type Here

#5 in Dashboard

Links for 1st Breakout Room-

3 Breakout Room Google Slides- Gathering
Gathering D - ' ' -




Gathering

With a small group, develop &
write scientific questions about
what causes some stars to
be/appear brighter than others.

1. Ifitis closer than its brighter but if it is farther than it is darker

2. The color may help with how bright it is

3. in a clutter




Obtaining and Evaluating Information

- Absolute magnitude (M) -
measures how much lights is
given out by an object

Apparent Magnitude (m) is how
bright something appears in the

2nd Performance Obtam and evaluate information

from the Stellarium App on the effect of the star’s
distance from Earth on its apparent brightness.
Start by looking for Sirius and Arcturus and collect
data on the distance (LY or light years) and apparent
brightness (magnitude).




#6 in Dashboard

Click on “Try the Web
Version” to access the
open source
planetarium.

Stellarium

3. %% Y 2

Stellarium is a free open source
planetarium for your computer. It
shows a realistic sky in 3D, just like
what you see with the naked eye,
binoculars or a telescope.

features

sky

« default catalogue of over 600,000 stars

« extra catalogues with more than 177
million stars
default catalogue of over 80,000 deep-sky
objects
extra catalogue with more than 1 million
deep-sky objects
asterisms and illustrations of the
constellations
constellations for 20+ different cultures
images of nebulae (full Messier catalogue)

0

Full sky view of the constellations, their
boundaries, the Milky Way.

view screenshots »

collaborate

You can learn more about Stellarium, get
support and help the project from these links:

f

PIIERES




Stellarium

“ ) Stellarium™Web Q, Search... )V 120°  OBSERVE WV

‘ Sirius ' Using search, type in Sirius and click
U ' on the box that appears, taking you to
information on the star.

Also known as Alpha Canis Majoris 9 Canis
Majoris .HD 48915 HR 2491 SA0 151881 HIP
32349 BD-16 1591 '

Gather information
Magnitude -1.09° from the Magnitude
S S i and Distance fields.
Spectral Type ATV+DA
Ra/Dec @6h 46m@5.4s -16°44°20.1" e Sirius
Az/Alt 227°56'44.4" +24°55°22.3" : 8 -9 - S
Visibility Rise: 13:26 Set: 00:03 i ¥ & &

Sirius () is the brightest star in the night sky. its name is - =Y. g ; _ | Obtain the information and evaluate

derived from the Greek word Xeiplog (Seirios... more on .

wikipedia

the information. What patterns do
you notice? How does scale,

& @ @ proportion, and quantity relate in this
task?




Obtaining and Evaluating Information

As a group, you will obtain and Start by looking for Sirius and
evaluate information from the Arcturus and collect data on the

Stellarium App or website on the . .
effect of the star’s distance from Earth distance (LY or light years) and

and it’s apparent brightness. apparent brightness
(magnitude).

Please elect someone in your group to
record and another person to share.




Obtaining and Evaluating Information

e Hhe Steloria fo; Find out wll)( eac:h compass hoku As a group, you will gather information
appear"c; s0 briﬁh-f (&rou /)\ L % :

together regarding what you know
3 o about what causes some stars to
Type'H_ere .Type Here" )
Hokdi Capels) o T o R T Tyne Here be/appear brighter than others.
Puana (P 'jo/cﬂ") ;\—\\T\yp\e\ Here Type Here
SpaRee) | Tybeters_Type Here Please elect someone in your group to
& (sirius e efe e Here
23— s S record and another person to share.

HawamNm:e/&farN&rm*..__ .- 'lstance (LY) Ma_dhit@jde ‘(m)' St

Kapah/ ( Aldebar'an)

Katilluak ok o (Bev‘elgerusie‘gwm | Type Here -Type Here

#7 in Dashboard

Links for 2nd Breakout Room-
Obtaining and Evaluating
Information




Obtaining and Evaluating Information

Use the Sfellartum to: ﬁlnc/ out why eac:h compass hoku Use the Sfellarlum to: ﬁlnd ‘out wh,y eac:h compa99 hoku

appear's 50 brlghf (Group 3) — appears so bright. (Grou 2)

HaudmNam/S#a'NEms* i fefance (LY) Magmtude (m) | s MW SM‘M'B{,. : Jistance (I.Y).'Maghitude (m)

Lehus Kona (Anfare;? . 583, 75 [ oo ; KaPaH (Adebaran) -+ 6664 - | 086

Hokdpata (Polars) 457 | 202 | Hokii (Capelo) 4280 | 008

Hokiimea (Pherkad) 48680 3.00 Qem g A 08T

Hokgiets (Archurus) 26,72 -0.05 gl e 862.85 0.13

 Hikiafllia (spica) 249.74 0’97 Aé (siris) 8.60 126

7930 | ™40 | Katluakok o (Betelgeuse) 497.95 0.42




What did we learn from the data?

Think about the information that you and your Sclence & E.ngmeermg
Practice(s)

gromipTohbtalnid anld e\flua.ted from Stbellarlum. @
. The pattern | notice is ecause Er.l.'l
I:I:I Asking

Questions

Constructing

2. 1 can use this pattern in an explanation by Explanations

3. From this pattern | predict that

because : :
PpeTS . ¥ e fant Crosscutting
. In this science idea scale Is Importan Concepts

because

What do we know from the data we collected? What s Proportion

. Patterns Quantity
does this all mean?
#8 in Dashboard




Modeling

Pheno

I've noticed sor
are brightesih

3rd Performance With your group, develop a
to show how the scale of the dlstance to
“the apparent brlghtness.




Modeling

As a group, you will develop a model
to show how the scale of the distance
to stars affect the apparent brightness.

Please elect someone in your group to
record and another person to share.

Science & Engineering Crosscutting
Practice(s) Concepts

What do you think? @
l d ! I Asking
Questions

Construct[ng
Explanations Proportion

Patterns Quantity

#9 in Dashboard



https://docs.google.com/drawings/d/1fJjm_co5qIWAu7t_gGVPbirOXAUlvp2WbF1pw3Tz1ZA/edit?usp=sharing
https://docs.google.com/drawings/d/1fJjm_co5qIWAu7t_gGVPbirOXAUlvp2WbF1pw3Tz1ZA/edit?usp=sharing
https://docs.google.com/drawings/d/1wuHa0SJqkF5KdcZlx3M7ttydzwh5mu3QVGXx9nnQp1U/edit?usp=sharing
https://docs.google.com/drawings/d/1wuHa0SJqkF5KdcZlx3M7ttydzwh5mu3QVGXx9nnQp1U/edit?usp=sharing
https://docs.google.com/drawings/d/143DEiMJl5UjLj1zN509MihB9FF4axfC5QoDzcWu_3Ow/edit?usp=sharing
https://docs.google.com/drawings/d/143DEiMJl5UjLj1zN509MihB9FF4axfC5QoDzcWu_3Ow/edit?usp=sharing
https://docs.google.com/drawings/d/1xB2_OmjQXiAXMBsuTDLCJGSuVH9Q84jf7ZD7CcF5Un0/edit?usp=sharing
https://docs.google.com/drawings/d/1xB2_OmjQXiAXMBsuTDLCJGSuVH9Q84jf7ZD7CcF5Un0/edit?usp=sharing
https://docs.google.com/drawings/d/12gC8pLSbVwS1JtTRYgdVRl1cF98696xEgk3z0-Qs0VU/edit?usp=sharing
https://docs.google.com/drawings/d/12gC8pLSbVwS1JtTRYgdVRl1cF98696xEgk3z0-Qs0VU/edit?usp=sharing
https://docs.google.com/drawings/d/1c5MKuAbK_FSpKZIX1tV49QDWoxmSv7epF_cNkEL9ovI/edit?usp=sharing
https://docs.google.com/drawings/d/1c5MKuAbK_FSpKZIX1tV49QDWoxmSv7epF_cNkEL9ovI/edit?usp=sharing

#Going3Dw/GRC Lesson

>omprehension Test x 8 Launch Meeting - Zoom

C o & docs.google.com

3 Harelson & Sth Grade- Yewell N My Drive - Google D & Swellarium Astrono

Hoku: Draw a Model Group5 w & &

File Edit View Insert Format Arrange Tools Help

Q- A \N-QEBD @

James, Vivienne, Emmy
and Ridhima. Parker e If one star is farther away, but
. is bnghter it will appear brighter
" on Earth even know it is farther
away.

® 3

11:09 AM
/132021

#10 in Dashboard



https://docs.google.com/file/d/16Ptl6vvCowuf85VBIfQl8C879U87C2nw/preview

Reasoning
Phenomenon:
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Reasoning
Phenomenon:

I've noticed some stars
are brighter than others.

- 9 minutes: Plan group presentation
(make modifications if needed to'model)
- Group Presentations




Reasoning

P .6 s Ant X B i . B Holw: Draw a Model Grouy X B
C () & docsgooglecom

B Fuzoes Future Sce..  #* Lessons | Database. #* Search Results | Dat.  [] https//natgeoidm.t B World Class Teachin... [l NextGeneration sii. [ The Geo-inquiry Pr..  '¥h Tyler SIS360 @ D'Souza Anta/Ch.. @) Model-based inquir. I Sokutions marmsal f

a Hoku: Draw a Model Group 1
File Ed

dit View Insert Format

Names: Marlie, Lily, Rylinn,

11:29 AM

132021



https://docs.google.com/file/d/1maHrAS2urm15qSWbcWuluoBRpHwtxjVj/preview

Reasoning
Phenomenon:

x I'venoticed some stars =%
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Reasoning

Google Jamboard

#12 in Dashboard

12  Jamboard for Reasoning @ Jamboard Link




Reasoning
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Communicating
Phenomenon

compared to oth tars Is due to the scale of

distance from Earth.
In other words, write an explanation of what you learned.




#Going3Dw/GRC Lesson

Formative Assessment for Student Learning

Elicit Evidence of Learning: Students develop an argument for how the evidence collected supports the group's
explanation that differences in the apparent brightness of the sun compared to other stars is due to differences in the
scale of distances Earth to the star compared to the sun.

Evidence of Student Proficiency

The sun is a star that appears larger
and brighter than other stars because
it is closer to Earth. Stars range
greatly in their size and distance from
Earth. Students develop an argument
that supports the explanation that the
apparent brightness of the sun
compared to other stars is due to the
scale of the distance from Earth. The
explanation is supported by evidence
from the distance calculations of
other stars.

Range of Typical Student Responses

Full Understanding-Students convey that
proportions are used to calculate distances
to astronomical objects. Stars range greatly
in their distance from Earth. The greater
the stars distance from Earth, the longer it
takes for light to reach Earth.

Partial Understanding- The differences in
a star’s brightness is because of its distance
to Earth. Some stars are a greater distance
from Earth.

Limited understanding- Brighter stars are
closer to Earth. Because these stars are so
close to Earth, their temperature is warmer.

Acting on Evidence of Learning

Action for students that exhibit partial or
limited understanding can include
readings on the astronomical unit or light
year. Small group discussion questions
focus on scale and proportion.

Students that exhibit full understanding
can research formulas for magnitude and
apply to brightness and/or distance from
Earth. Discuss patterns in data sets
students compile.




What about the Science & Engineering Practices?

Find and open
this resource

#13 in Dashboard

Vertical Progressions Document

K-12 Science and Engineering Practices* Progression Matrix of Elements

For use with Arizona Science Standards

Science and

Engineering Practices K-2 Condensed Practices 3-5 Condensed Practices 6—8 Condensed Practices 9-12 Condensed Practices
Developing and Using Modeling in K-2 builds on prior Modeling in 3-5 builds on K-2 Modeling in 6-8 builds on K-5 and Modeling in 9-12 builds on K-8 and
Models experiences and progresses to models and progresses to building | progresses to developing, using, progresses to using, synthesizing,

A practice of both science
and engineering is to use
and construct models as
helpful tools for
representing ideas and
explanations. These tools
include diagrams, drawings,
physical replicas,
mathematical
representations, analogies,
and computer simulations.

Modeling tools are used to
develop questions,
predictions and
explanations; analyze and
identify flaws in systems;
and communicate ideas.
Models are used to build
and revise scientific
explanations and proposed
engineered systems.
Measurements and
observations are used to
revise models and designs.

incdude identifying, using, and
developing models that represent
concrete events or design
solutions.

- Distinguish between a model
and the actual object, process,
and/or events the model
represents.

- Compare models to identify
common features and
differences.

- Develop and/or use models
(i.e., diagrams, drawings,
physical replicas, dioramas,
dramatizations, or storyboards)
that represent amounts,
relationships, relative scales
(bigger, smaller), and/or
patterns in the natural and
designed worlds.

- Develop a simple model that
represents a proposed object or
tool.

and revising simple models and
using models to represent events
and design solutions.

- Develop and revise models
collaboratively to measure and
explain frequent and regular
events.

- Develop a model using an
analogy, example, or abstract
representation to describe a
scientific principle or design
solution.

- Use simple models to describe or
support explanations for
phenomena and test cause and
effect relationships or
interactions concerning the
functioning of a natural or
designed system.

- Identify limitations of models.

- Develop a diagram or simple
physical prototype to convey a
proposed object, tool or process.

- Use a simple model to test cause
and effect relationships
concerning the functioning of a
proposed object, tool or process.

and revising models to support
explanations, describe, test, and
predict more abstract phenomena
and design systems.

Use and/or develop models to
predict, describe, support
explanations, and/or collect data
to test ideas about phenomena in
natural or designed systems,
including those representing
inputs and outputs, and those at
unobservable scales.

Develop models to describe
unobservable mechanisms.
Modify models—based on their
limitations—to increase detail or
clarity, or to explore what will
happen if a component is
changed.

Use and develop models of simple
systems with uncertain and less
predictable factors.

Develop a model that allows for
manipulation and testing of a
proposed object, tool, process or
system.

Evaluate limitations of a model for
a proposed object or tool.

and developing models to predict and
explain relationships between
systems and their components in the
natural and designed world.

- Use multiple types of models to
represent and support explanations
of phenomena, and move flexibly
between model types based on
merits and limitations.

- Develop, revise, and use models to
predict and support explanations of
relationships between systems or
between components of a system.

- Use models (including

mathematical and computational)

to generate data to support
explanations and predict
phenomena, analyze systems, and
solve problems.

Design a test of a model to

ascertain its reliability.

Develop a complex model that

allows for manipulation and testing

of a proposed process or system.

Evaluate merits and limitations of

two different models of the same

proposed tool, process, or system
in order to select or revise a model
that best fits the evidence or
design criteria.
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SEP:
Developing and
Using Models

Elements:

Specific pieces of <
knowledge and skill
that make up the
practice at each

grade band.

K-12 Science and Engineering Practices* Progression Matrix of Elements

For use with Arizona Science Standards
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- Use and/or develop models to
predict, describe, support
explanations, and/or collect data
to test ideas about phenomena in
natural or designed systems,
including those representing
inputs and outputs, and those at

nobservable scales.

evelop models to describe

- Modify models—based on their
limitations—to increase detail or
clarity, or to explore what will
happen if a component is
changed.

- Use and develop models of simple
systems with uncertain and less
predictable factors.

- Develop a model that allows for
manipulation and testing of a
proposed object, tool, process or
system.

- Evaluate limitations of a model for
a proposed object or tool.

Engi :;eﬂlnmge;::ﬁ o K-2 Condensed Practices | 3-5 Condensed Practices 6—8 Condensed Practices 9-12 Condensed Practices
Developing and Using Modeling in K=2 builds on prior Modeling in 35 builds on K-2 Modeling in 6-8 builds on K-5 and Modeling in 9-12 builds on K-8 and
Models experiences and progresses to models and progresses to building | progresses to developing, using, progresses to using, synthesizing,

incdude identifying, using, and and revising simple models and and revising models to support and developing models to predict and
A practice of both science developing models that represent | using models to represent events explanations, describe, test, and explain relationships between
and engineering is to use concrete events or design and design solutions. predict more abstract phenomena systems and their components in the
s st modeks s solutions. and design systems. natural and designed world.
helpful tools for - Develop and revise models

- Use multiple types of models to

represent and support explanations
of phenomena, and move flexibly
between model types based on
merits and limitations.

- Develop, revise, and use models to

predict and support explanations of
relationships between systems or
tween components of a system.

- Pse models (including

thematical and computational)
to generate data to support
explanations and predict
phenomena, analyze systems, and
solve problems.
Design a test of a model to
ascertain its reliability.
Develop a complex model that
allows for manipulation and testing
of a proposed process or system.
Evaluate merits and limitations of
two different models of the same
proposed tool, process, or system
in order to select or revise a model
that best fits the evidence or
design criteria.

Increasing sophistication




Developing & Using Models

K-2 Condensed Practices

3-5 Condensed Practices

6—8 Condensed Practices

Which element of the
Developing & Using Models
science and engineering
practice did we engage with?
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Modeling in K=2 builds on prior
experiences and progresses to
indude identifying, using, and
developing models that represent
concrete events or design
solutions.

- Distinguish between a model
and the actual object, process,
and/or events the model
represents.

- Compare models to identify
common features and
differences.

- Pevelop and/or use models

i.e., diagrams, drawings,
physical replicas, dioramas,
dramatizations, or storyboards)
that represent amounts,
relationships, relative scales
(bigger, smaller), and/or
patterns in the natural and
designed worlds.

- Develop a simple model that
represents a proposed object or
tool.

Modeling in 3-5 builds on K-2
models and progresses to building
and revising simple models and
using models to represent events
and design solutions.

velop and revise models
B laboratively to measure and
plain frequent and regular
vents.
velop a model using an
nalogy, example, or abstract
representation to describe a

solution.

- Use simple models to describe or
support explanations for
phenomena and test cause and
effect relationships or
interactions concerning the
functioning of a natural or
designed system.

- Identify limitations of models.

- Develop a diagram or simple
physical prototype to convey a
proposed object, tool or process.

- Use a simple model to test cause
and effect relationships
concerning the functioning of a
proposed object, tool or process.

Modeling in 68 builds on K-5 and
progresses to developing, using,
and revising models to support
explanations, describe, test, and
predict more abstract phenomena
and design systems.

- Use and/or develop models to
predict, describe, support
explanations, and/or collect data
to test ideas about phenomena in

scientific principle or design C

(

natural or designed systems,

including those representing

inputs and outputs, and those at
unobservable scales.

Dl)evelop models to describe

unobservable mechanisms.

- Modify models—based on their
limitations—to increase detail or
clarity, or to explore what will
happen if a component is
changed.

- Use and develop models of simple
systems with uncertain and less
predictable factors.

- Develop a model that allows for
manipulation and testing of a
proposed object, tool, process or
system.

- Evaluate limitations of a model for
a proposed object or tool.




What the Modeling Practice is NOT

N
NOT art projects that merely translate a two-dimensional image

into a three-dimensional depiction or words into a drawing

J

. . . )
NOT representations that only ask students to identify the parts of a
system. These are not models unless they also depict relationships
between the parts and can be used in an explanatory context.

J

xNOT students using a computer simulation to gather informatio)
without paying attention to underlying mechanisms-for example-
tracking what conditions plants need to grow (light vs. no light,
soil vs. no soil) or using a food web simulation that just shows
\ who eats whom. ‘
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REMINDER!

Please review this information while we wait for all to join!

Attendance, Resources & PD Clock Hours

 You must stay on the whole time- 1.5 hours- to receive credit

 YOU print your certificate through ADE Connect (see image)- please
wait 24-48 hours of webinar before printing certificates
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Thank you for sharing this space with us!

What questions do you
have?

Use a strategy called “stack”- helps build a
virtual “line” or stack

From Me to Everyone:
stack

Rebecca Garelli | Rebecca.Garelli@azed.gov
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