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Science Instuctional Model and Planning Guide

The University of Texas at Austin

Charles A. Dana Center

Learning Expectations
Participants will...

* Explore the Louisiana Instructional Model for Science through
looking at an OpenScikd unit

* Consider how the Instructional Model supports units in being
phenomenon-based, coherent for students, driven by evidence,
collaborative, and equitable

* Analyze how the Planning Guide for Science Instruction can be
used to unpack and plan for three-dimensional instruction

The University of Texas at Austin

&/ Charles A. Dana Center

Refl e Ct | on Le nses OpenSciEd Key Instructional Elements &R Openscitd

Element Description

* Phenomenon-based
* Coherent for students
e Driven by evidence

* Collaborative o
. Equitable I —

to
WE figure out ideas suggest ways to get additional evidence.
o Students h ral i

together o The culture of

d get feedback

minds.

Equitable o Students have multiple
small and whole group

" . ersity of ¢
culture that values class, including language, gestures, metaphors, and various modes of expression.
. N bl

i ety of
provide feedback to build from students' di
d why what they are

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Science Instuctional Model and Planning Guide

[E8] The University of Texas at Austin
&/ Charles A. Dana Center

Louisiana Instructional Model for Science

.oation Ro,
2 ug,
& e

Communicate Scientific
Reasoning

Anchoring

Putting Pieces

Investigation Routine Together Routine

Phenomenon Routine

0, &‘Q
Homatizing

— Adapted from OpenSciEd Instructional Model, available via
https://www.openscied.org/openscied-instructional-model

Slide A

What do you notice?

Make a T-chart in
your science
notebook and record
your noticings and
wonderings.

— Slides 8-17, 22-35, and 40, 4245, 50, 53, 55, 58, 63 are taken from, adapted from, or include materials from OpenSciEd. Unit 8.2 ’Sound
Waves" available via https://www.openscied.org/instructional-materials/8-2-sound-waves | This resource and any other OpenSciEd materials included
in this professional learning experience are used under the OpenSciEd material's Creative Commons license, Attribution 4.0 International (CC BY
4.0), at https://creativecommons.org/licenses/by/4.0 | Full license: https://creativecommons.org/licenses/by/4.0/legalcode

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Slide D

Make Observations of a Speaker

@® What is the speaker doing
while it is making sounds?

® What do you see happening
that might help us
understand what’s
happening in the video of
the truck and the window?

Slide E

Develop Initial Models

Develop an initial model to explain, “Why would a sound coming from one
thing make another thing far away move?” Use pictures, symbols, and words
in your model to help represent and further explain what you think is
happening in each of the 3 locations on a zoomed-in scale.

Zoom in on whatis | Zoom in on whatis | Zoomin on whatis
happening at the spot 1 happening in the space | happening at the
where the sound is ! between the truck and ! window to make the
coming from. | the building window. | window move.

=> Record questions that
come to mind as you are
constructing your model.

10

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Example Initial Consensus Model

Tkl Mode)

| 2
(SOUT‘A SOU‘“) (QO\,V(\ Avave || nr))

. N

i

Soona mcm’vg_

waves 7 ==

\\oratimS nwu;.
QEE B "boowm" wnds?

Bow e Ak speaker shakes o wndi

Yicles Monsd7 Sound ?“"d“: air rm’n wmd~
aw n"m,' vib

(cound vecever)

Windﬂu

AN | shakin
Snondj ve.r h‘?‘

n! ’"

11

Slide |

Where have you seen something like this?

Add a “Related phenomena” section to your science notebook and

E % jot down other experiences you have had that relate to what we’ve
' observed so far.

Use these questions to guide your brainstorming:

shake, like the window in the video?

before? What was making those sounds?

sounds besides the window in the video?

® Have you ever experienced a sound going over a
distance, like in the video?

® \When or where have you seen before a time where an
object making sounds caused something to move or

® \When or where have you seen sounds being made

® When or where have you experienced a sound being
received before? What objects have you seen receiving

12

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Slide K

What questions do you have?

Add a “Questions” section to your science notebook
and jot down any questions you have that relate to
what we have observed so far.

To help you brainstorm your questions, look back at

these resources:

® your Notice and Wonder charts

® vyour initial model

® vyour lists of related phenomena

® the class’s consensus model

13
Slide L
Revise Our Questions
Review the questions you
brainstormed at the end of last class. Then write one
Use these question starters to create . tick
two revised or new questions to post queStlon per stic y
to our Driving Question Board: note.
® Why..? Write in marker--
® How...? bi
ig and bold.
® How would it be different if g
? Put your initials on
® Whatif...? . c
® What is the purpose of ...? the back in penC||.
® What causes ...?
14

The Charles A. Dana Center at

The University of Texas at

Austin
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Slide M

Driving Question Board (DQB)

& Take out your sticky notes with questions.
Bring those with you to our Scientists Circle,
& / along with your science notebook.

Let’s build our Driving Question Board (DQB).

How can we detect sounds from a
distance?

15

Slide N

Ideas for Investigations

What kinds of investigations could we do and/or what additional
sources of data might we need to figure out the answers to our
qguestions?

Add your ideas to a Ideas for Future

new notebook page — | Investigations
titled: - — — — — — andDataWe-
— — — — | — Need — —

Ideas for Future
Investigations and
Data We Need e, I —
= Be prepared to share

these with the whole
class.

16

The Charles A. Dana Center at

The University of Texas at Austin Page 8
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Slide O

Where should we start?

Take a moment to look at our questions on
our Driving Question Board.

M ® What part of the model does it make

sense to explore first? Why?

® What are we going to need to do to
explore this part?

17

‘The University of Texas at Austin

&/ Charles A. Dana Center

Anchoring Phenomenon Routine Elements

Element #2:
Element #1: Attempt to Element #3: Element #4:
Explore the Make Sense Identify Develop
Anchoring of the Related Questions &
Phenomenon Routine Phenomenon Phenomenon Phenomena Next Steps

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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[E8] The University of Texas at Austin
&/ Charles A. Dana Center

Science Instuctional Model and Planning Guide

Anchoring Phenomenon Routine Elements

Element #1: Element #2: Element #3: Element #4:
Explore the Attempt to Identify Develop
Anchoring Make Sense Related Questions &
Phenomenon of the Phenomena Next Steps
Phenomenon

How can we detect sounds from a
distance?

I Ideas for Future
Investigations &
] Data We Need

|
|

of Texas at Austin

[EE] The University of
&/ Charles A. Dana Center

Anchoring Phenomenon Routine Reflection

* Phenomenon-based

* Coherent for students
* Driven by evidence

* Collaborative

* Equitable

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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[E8] The University of Texas at Austin
&/ Charles A. Dana Center

~gationRg, .~
o4\‘?; ‘II,,'Q

Communicate Scientific
Reasoning

Anchoring

Putting Pieces

Investigation Routine Together Routine

Phenomenon Routine

&
%
"ematizing

21
Slide A
We had a bunch of questions about what is happening at the
sound source.
z Turn and Talk
® How do you think sound sources like
instruments and speakers make all
those different sounds?
® What would you expect to see if you
looked closely at these sound sources
while they are making sounds?
22

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Slide B

Exploring Sound Sources

We will have the opportunity to observe a number of different
sound sources making sounds.

® For each new station, make
Create an a new row in your
Eg observation table in observation table to record
\ your science your observations.
notebook like the ® In the left column, record
one below. the name of the sound
Data source Observations source you observe.
® In the right column, record
observations that you make

as you watch and touch the
instrument or speaker while

it’s making sounds.
23

Slide C

Exploring Sound Sources

Use the following prompts to guide your observations:

@® How does the object look and feel while it is being struck?
@® How does the object look and feel while it is making sound?

@® How is what you notice similar to or different than what we
saw the speaker do?

@ Can the sound source make different sounds? If so, how?

® what patterns did you notice in how the objects make
different sounds?

24

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Slide D

Exploring Sound Sources

Share with the whole ® How does the object look and feel

0 “8 class your ideas about while it is being struck?
QL these questions:

® How does the object look and feel

g . 5
® What patterns did you while it is making sound:

ice?
notices ® How is what you notice similar to or

® What else could we do to different than what we saw the
figure out more about what speaker do?

is happening with these

sound sources? @® can the sound source make different

sounds? If so, how?

® what patterns did you notice in how
the objects make different sounds?

25
Slide E
Slow-Motion Videos
‘ Add each sound source to your observation table as
. x they are played.
U
Data source |Observations |-
26

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Slide F

Slow-Motion Speaker Video

Share your
observations with
with the class.

27

Slide H

Slow-Motion Drum Video

Share your
observations with
with the class.

28

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Slide J

Analyzing Our Data

In your notebook, use the observations you made in the observation
table from the previous step to respond to the following questions:

® what patterns or similarities did you notice in how
the different objects you observed moved while
they were making sounds?

® What patterns did you notice among the
instruments and the speaker?

When you have responded

2/}% to these questions, share
our ideas with a partner.
_J v P

29

Slide K

Building Understandings Discussion

@ What was similar about the motion of
different objects while they made

sounds? What was different?

@® What type of shape changes did we see
in objects when they were struck or
plucked?

@ How did the shape of objects keep
changing after we were done striking or
plucking them?

30

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education

Page 15



Science Instuctional Model and Planning Guide

Slide L

Building a Consensus Model

Use this table to construct a model of how an instrument

/%&& moves when it makes sounds.

Each box in the table, from left to right, will represent how
the shape of a drum changes over time as it is making
sounds.

31

Slide M

Applying Our Model
Individually, use our model to show what is
' ] happening with a different instrument that you

observed during the lesson, like the guitar.

32

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Slide N
Comparing Models

Find a partner

Prompts to consider as
=>1 min: Use your model

to explain what is
happening when an

you give feedback:
® | wonder about _ .

noticedyou ___
instrument makes a ® | appreciate how you
sound. - .
@® |t would be clearer if you
—>1 min: Give feedback. added_
=>Switch ® |see you're thinking
’ about_ .
® Do you think you should
add__ ?
33
Slide O
Progress Tracker: What have we figured out?
Question Source of evidence
@
Y

What is happening Observations and
when speakers and slow-motion videos
instruments make of a speaker and
sounds? instruments

What we figured out (in words/pictures)

34

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Slide P

Applying Our Model to Other Objects

Do all objects
vibrate when they

make sounds? (even

ones that aren’t

Write this question
in your notebook,

then jot down your
ideas.

musical instruments) —

~— | vibrate when they

| Do all objects

—{ SBe ;;'ep;red to share your
predictions with the whole
class.

35

‘The University of Texas at Austin

@]
Charles A. Dana Center

Investigation Routine

Investigation Routine Elements

Element #1: Create a Plan of Action

Element #2: Do the Work with
Science and Engineering Practices

Element #3: Make Sense: What did
we figure out?

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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The University of Texas at Austin

Charles A. Dana Center

Investigation Routine Reflection

* Phenomenon-based

* Coherent for students
* Driven by evidence

* Collaborative

* Equitable

of Texas at Austin

[EE] The University of
&/ Charles A. Dana Center

\ﬁtion Ro,, %
(J

Communicate Scientific
Reasoning

Putting Pieces
Together Routine

Anchoring

Investigation Routine

Phenomenon Routine

\Q%

o &
"ematizing %

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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‘The University of Texas at Austin
&J Charles A. Dana Center

Navigation Routine

Science Instuctional Model and Planning Guide

a\\.\%at'\on Roy, %,

Look Back:
How did we get here?

Take Stock:
Where are we now?

Look Forward:
Where are we going?

Beginning

During

Ending

Unit Storyline

UNIT STORYLINE

How can a sound make something move?

LESSON 1

3days

How does a sound source
make something like this
happen?

Anchoring Phenomenon

PN

in what each does when making sounds.

Loud music from a truck makes a window in
the parking lot move. A speaker moved when
it produced sound.

4 Navigation to Next Lesson: After seemg how the speaker moves when it make

T Whatwe doand fgre ot T

We observe a perplexing phenomenon: Sound from
a truck appears to make a window move from the
parking lot. We note observations of this
phenomenon as well as of a speaker in the
classroom. Our observations, models, and other

for investigations to pursue.

We figure out these concepts:

* A speaker making sounds can be detected
from a distance and can even cause things
like a nearby window to move.

The speaker moves back and forth when it
is making soun

Students agree that the sound source, how
sound travels, and how sounds are received
are important parts of explaining how
sounds can make things move.

© m—%
I N

sound-related phenomena lead us to add a broad set
of questions about sound to our DQB and to list ideas

ds, we wonder if other sound-makers show similar patterns. We decide to bring in other sound-makers to look for patterns

Tl Ml
Wow e ke speaker shaes b i
vvr“—’*—'\—,—»«

2 —> [ Windoo
mm,; ww‘dj!:hth

oy lv.b:;z

Soond e Omasel?  Samd U7 ek
Vb s ? i ul
sty Spelior?

LESSON 2

2days

What is happening when
speakers and other music
makers make sounds?

Investigation

INGHES

and forth (vibrating) when they make sounds.

Musical instruments and speakers vibrate
(move back and forth) when a force is applied.

When an instrument vibrates (makes sounds) it
includes the following actions:

* Aforce s applied to a part of an object; that

Eart bends or deforms and changes shape.
nergy is transferred to the object.

* When the force is removed, that part of the
object springs back and overshoots its
starting position.

That part of the ob]ect then repeatedly
bends back and forth for a bit (we call this
vnbratlon) before stopping. When it stops.
vibrating, it stops making sounds

4 Navl%:llan to Next Lesson: We figured cgn that instruments and speakers are vibrating (bending back and forth). This made us wonder whether all objects, even something solid like a table, are bending back

P do intimimerks e, shom vy

40

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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The University of Texas at Austin

Charles A. Dana Center

Navigation Routine Reflection

* Phenomenon-based

* Coherent for students
* Driven by evidence

* Collaborative

* Equitable

41

Slide A

Turn and Talk

Would you expect any object that makes sounds
to move in the same way we saw the musical
instruments and speaker move? Why or why not?

=> Be ready to share your
thoughts with the group. ——

42

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Video: Rock Dropping

43

Slide B

Investigation Planning

Let’s work together to make a plan ...

@® What guestion are we trying to answer?

@® How can we use these materials to investigate this
guestion?

@ How will we be changing the scale of the vibrations? Why?

. Do not direct the laser or its reflection
° E near anyone’s face or eyes.

44

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Investigation Setup

Table with mirror

——

x

Image credit: Microsoft Office icons

45

[E8] The University of Texas at Austin
&/ Charles A. Dana Center

~gationRo,
e1},.\% lll‘,,,6

Communicate Scientific
Reasoning

Putting Pieces
Together Routine

Anchoring

Phenomenon Routine Investigation Routine

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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&/ Charles A. Dana Center

Science Instuctional Model and Planning Guide

Problematizing Routine

Element #1:
Foreground a New Question
or Phenomenon

Element #2:
Argue for Competing |deas

Element #3:
Determine a Way to Resolve
a Question

[E8] The University of Texas at Austin
&/ Charles A. Dana Center

\QU

%) W
Yematizing *°

Problematizing Routine

Element #1:
Foreground a New Question
or Phenomenon

Element #2:
Argue for Competing Ideas

Element #3:
Determine a Way to Resolve
a Question

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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The University of Texas at Austin

Charles A. Dana Center

Problematizing Routine Reflection

* Phenomenon-based

* Coherent for students
* Driven by evidence

* Collaborative

* Equitable

[E8] The University of Texas at Austin
&/ Charles A. Dana Center

Lesson 5 We use mathematical representations of Position
‘ versus Time graphs generated from a tool used to P | t C h
Lesson 3 2 scale up the vibrations of an object to describe wave
2y, A patterns and support scientific conclusions about Th h ® h s
o how objects move when they make higher-pitch and \ nessor

2days How go the vibrations ffrom a lower-pitch sounds. We figure out these ideas: ¢ 5 ¢ soun

sound source compare for | t i [~N
Do all objects vibrate when higher-pitch versu: ®  Shorter-length bars produce higher-pitch \O whess 0

h " 5 p sounds when struck. depend S ovy thne {requenty
they make sounds? lower-pitch sounds? i . N
UN " J . fShorter—llenith liars vlbzte T\ol:: . 0f Vinrations OF €£we suwhe|

Problematizing, Investigation Investigation s;erg::"‘ ly than longer-length bars when Source,

How cal @ Sound sources that produce higher-pitch

I EER = tes vibrate more frequently.
- A Y el i | )A !;)%—Iﬁ‘ 1 E[U A shorter stick vibrates faster than the longer eSS e MRy
D e | B=

(657

LESSQ) stick, and the graph of the motion of the
3days speaker also shows faster vibrations for higher
pitch.
e
happen “eu% Starting pesition

Anchoring
1 Navigation to Next Lesson: What do

) Navigation to Next Lesson: We figured out that a shorter stick vibrates faster than a longer one and the speaker vibrates faster for higher-pitch sounds. This made us wonder if we can put our ideas about
frequency and amplitude together to see if we can explain how any object can make so many different sounds.

Lesson 4
2days Lesson 6 We apply our understanding to explain different
sounds coming from different objects, complete a
How do the vibrations of the 2days summative mid-unit assessment, and return to our
e v'f,‘:‘;{“:: sound source compare for DQGB.
———1  louder versus softer sounds? How can any object make so
LESSQ) many different sounds?
Investigation
2days =
Wha;is o _ Putting Pieces Together
speakers = ==
= A EimER
& | ) b
Investigat

%—;\&‘ @ Avideo and graphs of the motion of a harp

=z (move back an making sounds are used to model and argue
for the different sounds being made.
4 Navigaton to Next Lessan: We figured ot that nstruments
and fort

(vibrating) when they make sounds.

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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‘The University of Texas at Austin
&/ Charles A. Dana Center

~gation Ro,, .
Cad e

Communicate Scientific
Reasoning

Anchoring
Phenomenon Routine

Putting Pieces
Together Routine

&
% W
"ematizing %

[E8] The University of Texas at Austin
&/ Charles A. Dana Center

Putting Pieces Together Routine Elements

Element #1: Take Stock

Element #2: Put Pieces Together
(i.e., revise the consensus model) . LCESTieqoNtng

Putting Pieces

Element #3: Revisit the Driving
Question Board

Element #4 (Optional): Apply This to
Another Phenomenon

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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[E8] The University of Texas at Austin
&/ Charles A. Dana Center

BT EEE———,S
LEARNING PLAN for LESSON 6

Lesson 6 - Learning Plan S

1- NAVIGATION S
| 7 7 7

Lesson 6 + 3min  nNavicamion

Talk with apart|  Navigate. Project side A. Ask students to look back at their Progress Tracker and to turn and talk with a partner about what we figured out last
time about how vibrations of the sound source compare for higher-pitch vs. lower-pitch sounds. Ask students to share with the whole class
what they discussed. Listen for these ideas:

®  Shorter-length bars produce higher-pitch k.
®  Shorter-length bars vibrate more frequently than longer-length bars when struck.
®  Sound sources that produce higher-pitch notes vibrate more frequently.

higher-pitch vs|

2 5min REVISIT THE g}
Compare thinkj

3 17 min PRACTICE COI i
Pyl Workinpairsud 2+ REVISIT THE EXIT TICKET FROM LESSON 5 5min

made. Then shy - RIS Analyzing Graphs of Sound Source Vibrations

4 10min  REVISITANDH Pairstudents to compare exitticket. Pojectside B. Return Analyzing Graphs of Sound Source Vibrations. Ask students to compare their
Apply whatwe|  thinking with a partner. After have shared, ask for any questi questions that you think the group needs to grapple with
based on your review of their exit tickets.

D) 10 min REVISIT OUR
Retuntothed 3 -PRACTICE CONNECTING GRAPHICAL REPRESENTATIONS TO SOUNDS MADE i

MATERIALS: Connecting Graphical Representations to the Sounds Made

6 30min  EMBEDDED S| |ntroduce the task. Show slide C and pass out Connecting Graphical Representations to the Sounds Made.

BUILDING Students demd
of sounds depd S, Over the past twollessons we have used a stck o epreset a scaled-up version ofan objectlk a guiar
Ml string, vibrating i in order t types of
ot are ol Lot apply what we have igured out 1 crpuefor what soads cre belog made based on the
graphical representations of their movement.
&’ Constructanargul  gxoiain that there are two question sets: One focuses on loudness, and one focuses on pitch. Students will
indicators of attril o4 yith a partner to complete their question set and then share their findings with another pair for
feedback and questions. - =
What students
We apply our undeREFIRE S SRR SAEERT T ST TS e T I SR T T [

[E8] The University of Texas at Austin
&/ Charles A. Dana Center

Putting Pieces Together Routine Elements

Element #1: Take Stock

Element #2: Put Pieces Together e
_— Putting Plecgs
(i.e., revise the consensus model) frastseyioning

Element #3: Revisit the Driving
Question Board

Element #4 (Optional): Apply This to
Another Phenomenon

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Slide G

Assessment: Video of Harp Player

[E8] The University of Texas at Austin
&/ Charles A. Dana Center

Putting Pieces Together Routine Reflection

* Phenomenon-based

* Coherent for students
* Driven by evidence

* Collaborative

* Equitable

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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‘The University of Texas at Austin

Charles A. Dana Center

~gation Ro,, .
o e

Communicate Scientific
Reasoning

Putting Pieces
Together Routine

Anchoring
Phenomenon Routine

% W
"ematizing %

[E8] The University of Texas at Austin
&/ Charles A. Dana Center

Date:

Name:

[ Assessment

A harp, an instrument we have not yet seen, makes sounds like all instruments. Your teacher will play a video showing a harp making

different sounds. Answer the questions below to use what we’ve learned so far about sound sources to model what we see in this video.

1. What parts of the instrument are the sound sources?

Communicate Scientific
Reasoning

2. What would you expect to see these sound sources doing anytime one of them produces a sound? Explain in one sentence.

3. What does the musician need to do differently when she interacts with these sound sources in order to get them to produce softer sounds?

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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‘The University of Texas at Austin
&J Charles A. Dana Center

Communicating Scientific Reasoning Reflection

* Phenomenon-based

* Coherent for students
* Driven by evidence

* Collaborative

* Equitable

‘The University of Texas at Austin
&/ Charles A. Dana Center

Planning Guide for Science Instruction

Planning Guide for Science Instruction

Tool to support teachers as | s i —

Question: As students engage with phenomena, how will they use the science and engineering practices, apply the crosscutting concepts, and
develop understanding of the disciplinary core ideas?

t h . Purpose: Team membs lyze the unit to deepen f what students should know and be able to do
e according to the Louisiana Student Standards for Science. Examine the K=12 Louisiana Student Standards for Science, Appendix A—Learning
y ° Progressions to understand content from previous grades or courses. Respond to the questions below after you unpack and annotate a unit of
study.
What does it mean to What does annotation look like?
Interacting with the instructional materials o Highlighting, underlining, or adding stars to emphasize important
ideas

Showing your thinking while you read and study
Noting questions you need to answer

Marking ideas you want to revisit

Creating exemplar student responses
Identifying places where students may struggle

‘Writing questions or comments in the margins
Bracketing or circling content you want to revisit
Using 222 or
Noting instructional strategies to implement

Indicating supports to address student struggles

Indi to meet the needs of diverse

e collaboratively prepare
to deliver high quality
instruction. s e vt

How will you assess and support students' understanding of the three dimensions?

What incremental checkpoints will you use throughout the unit t students’ k ige of the knowledg
How will students deepen their understanding of the three dimensions (science and engineering practices, crosscutting concepts, and

e e s e

disciplinary core ideas) by building on previously learned content?

e collaboratively analyze
student work.

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Planning Guide for Science Instruction

Step 1: Unit Unpacking
Step 2: Unit Launch Deep Dive

Step 3: Lesson Set Annotation

Image credit: Microsoft Office icon

Step 4: Student Work Analysis
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Step 1: Unit Unpacking

Planning Guide for Science Instruction

Step 1: Unit Unpacking Time Estimate: 60 minutes

Question: As students engage with phenomena, how will they use the science and engineering practices, apply the crosscutting concepts, and
develop understanding of the disciplinary core ideas?

Purpose: Team members analyze the unit performance i to deepen of what students should know and be able to do
according to the Louisiana Student Standards for Science. Examine the K=12 Louisiana Student Standards for Science, Appendix A—Learning
Progressions to understand content from previous grades or courses. Respond to the questions below after you unpack and annotate a unit of
study.

‘What does annotation look like?
Highlighting, underlining, or adding stars to emphasize important

What does it mean to annotate my curriculum?

© Interacting with the instructional materials

e Showing your thinking while you read and study

ideas

e Noting questions you need to answer e Writing questions or comments in the margins
o Marking ideas you want to revisit o Bracketing or circling content you want to revisit
o Creating exemplar student responses o Using 222 or !1! to indicate questions or critical ideas
o Identifying places where students may struggle ®  Noting instructional strategies to implement
e Indicating supports to address student struggles
® Indicating ions to meet the needs of diverse learners
Annotation and PLC Focus
e What will students learn about the phenomenon by the end of the unit?
® What science concepts will students learn by the end of the unit?
o How will you assess and support students’ ing of the three di
® Whati ints will you use the unit to assess students’ of the and science
© How will students deepen their ing of the three dimensions (science and engineering practices, ing concepts, and

disciplinary core ideas) by building on previously learned content?

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Step 1: Unit Unpacking

Selected question from

Science Instuctional Model and Planning Guide

UNIT STORYLINE

How can a sound make something move?

Step 1: Unit Unpacking

What will students learn
about the phenomenon
by the end of the unit?

In this

"Dlscifary e st are oo vartfor A ek fr K 12 Sclanc Edicatn: Practices O
ard on

TEACHER BACKGROUND KNOWLEDGE

What are the Disciplinary Core Ideas (DCIs) in the context of the phenomenon?

tting Concepts, and Core Ideas. DOL:

tied

trying to account for a perplexing anchoring phenomenon --a truck

This unit builds towards the following NGSS Performance Expectations (PES):
ey e > escrbe 2 Gl 0

s playing loud music i a parking lt and the windows of  bulding across the parking ot vsibly shake n response to the
music Theywil make observationsof sound sources o revisit th K-51cea that objects ibrae whe they make sounds. Theywil figue out that ptters of iferences i those vbratons are
ey will gather data on how

National Research Council; Division of Behavioral and i aConcep!ual meewmk far New K-1 |2 Sclem:e Education
Stancirds. Natonal Acadermics Press, Washington, DC. ol st may ,...mwuh this attributi
attribution must state that the materialis adapted from the original.

it students will to how sounds are prod bjects ata dist

cts
Lo the loudness and pich af th sounds !hey ke Sotomes s combues expesiments o aupport the e hat o heach s el through, and they will use models and
simulations to explain how sound travels through matter at the particle level.

for waves that includes how the amplitude of a wave is related to the energy in a wave. [Clarification Statement:

motion is tied

\ac

terials. [Clarif Emph:

gl

MS-PS4-2. Develop and use a model to describe that waves are reflected, absorbed, or transmitted
i Examples of models i jings, simulations, and written d ions.]

This unit helps develop the following elements of Disciplinary Core Ideas (DCls):
: roperties

Disciplinary Core Ideas
In Ist grade, students devel

What should my students know from earlier grades and earlier middle school units?

However, our pilots of this unit
of

25 o hasa repeati , frequency, and amplitude. (MS-PS4-1)
+ Asound wave needs a medium through which f s transmitted. (MS-PS4-

the idea that , and vibrati ke d. (\ I-PS-4-1)
In Sth grade students develop the idea that airis made of matter, has mass. These del of air as made of particles too small to be seen, are foundational
for students making sense of the phenomena n this unit.
y pe K-5ideas The
e raely see instdent il models:
and f t (grade 1DC)).
L Prcmedum it (e.g.air) is made of particles (grade 5 DCI).

The University of Texas at Austin

&/ Charles A. Dana Center

Step 1: Unit Unpacking

Selected question from
Step 1: Unit Unpacking

How will students deepen
their understanding of the
three dimensions by

building on previously
learned content?

LEARNING PROGRESSIONS

Disciplinary Core Ideas: Physical Science — Waves and their Applications (PS4)
ke s e [ Highsehool |

PS4.A: Wave
Properties

Grade 1:

LEPS4A.a Sound con make matler
vibrate, and vibrafing matter can
make sound.

Grade 4

UEPS4A.a Waves, which ore
regular pattems of mofion, can
be made in water by disturbing
the surface. When waves move
across the surface of deep water,
the woter goes up and down in
place: it does not move in the.
direction of the wave excep!
when the water meets the beach.

UEPS4Ab Waves of the same.
fype can differ in amplitude
(height of the wave) andt
wavelength (spacing between
wave peaks)

Grade 6:

MSPS4A.0 A simple wove has a repealing
Pattem with a specific wavelength,
frequency, and ampitude.

MSPS4A.b A sound wave needs a medium
through which it is ransmitted.

HS.PS4A.a The wavelength and
frequency of a wave are related o one
another by the speed of fravel of the.
wave, which depends on the fype of
wave and fhe medium through which itis
passing.

HS.PS4A.b Waves can add or cancel one
another os they cross, depending on their
relative phase (ie., relative posifion of
peaks and troughs of the waves). but
they emerge unaffected by each other.

HS.PS4A. Geologists use seismic waves
and their reflection at inferiaces between
layers fo probe sttuctures deep in the
planet.

PS4B:
Electomagnetic
Radiation

Grade 1:

LEPS48. Objects can be seen if ight
is available o iluminate them or if
they give off their own light. Some
abjects give off their own light.

LEPS48.0 Some materials allow light
fo pass through them, ofhers dllow
only some light through and ofhers
block al the light and create  dark
shadow on any surface beyond
them, where the light cannof reach.
Mitors can be used fo redirect a light
beam. (The idea that light fravels
from olgy

Grade 4

UE.PS48.0 An object can be seen
when light reflected from its
surface enters fhe eyes.

Grade 6:

MS.PS48.0 When light shines on an object, it
is reflected, absorbed, fransmitted, or
scaftered hrough he object, depending on
the object's material and fhe frequency
(color] of the light.

MS.PS48.b The path that light fravels can be
traced as shaight ines, except f surfaces
between different fransparent matericls
(e.0.. air and water, air and glass) where the
light path benas (refraction).

MS.PS48.c A wave model of light is useful for
Qlgining bighi

HS.PS48.a Electromagnetic radiation

. radio, miciowaves, lighf) can be
modeled s a wave of changing electric
and magnetic fields or as parlicles called
photons. The wave model is useful for
explaining many fealures of
electromagnetic radiation, and the
particle model explcins ofher features.

HS.PS4B.b When light or longer
wavelength electromagnefic radiation is
absorbed in matter, it is generaly
converted info thermal energy (heat].
Shorter wavelength electromagnetic
fodiaion furavolt, Xy, gammaays)

resources/appendix-a-
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Step 2: Unit Launch Deep Dive

Planning Guide for Science Instruction
Step 2: Unit Launch Deep Dive Time Estimate: 60 minutes
Question: How will students engage in phenomenon-based instruction?
Purpose: Team members build an understanding of the unit launch experience by exploring the unit overview and the elements of the Anchoring
Phenomenon Routine from the student’s perspective.

Explore Phenomena

Make Sense of Phenomena Highlight or note relevant data, models, images, and texts—that represent the language and style used and
produced by scientists—that students will engage with to generate initial explanations about the anchoring
phenomenon.

Create sample anchor charts (e.g. notice and wonder charts, initial models, etc.) for the unit's launch.

T e
|

Identify Related Phenomena Identify local or culturally relevant phenomena that students may identify during the unit’s launch.

How will you support access to the content for students who have unfinished learning?

Develop Questions About the Phenomena Develop evidence-based questions students may pose that can be used to navigate future lessons and
investigations that advance the storyline.

How will you use the driving question board from the anchor phenomenon launch throughout the unit of
study?

— Adapted from OpenSciEd Lesson Level Assessment Planning Tool; request access to original via https://www.openscied.org | This OpenSciEd content used
under its Creative Commons license, Attribution 4.0 International (CC BY 4.0), at i 0

Ty e Termna i
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Step 3: Lesson Set Annotation

Planning Guide for Science Instruction

Step 3: Lesson Set Annotation Time Estimate: 60 minutes
Question: How will stud i Ily develop an understanding of the anchoring phenomenon and science concepts?

Purpose: Team members annotate sequences of lessons to determine where incremental sense-making occurs in the unit of study, in order to be able
to make instructional decisions that best meet the intent of the standards and the needs of all students.

Choose a lesson set from the current unit of study _| Annotation Discussion Questions

Critically read the lesson-set performance expectation(s). ‘What Science and Engineering Practice(s) will students use?

‘Where are the conceptual checkpoints for the Disciplinary Core Idea(s)?

How will students apply the Crosscutting Concept(s)?

Identify competing ideas that students may have about How will you leverage these ideas during student sense-making and
phenomena. argumentation?

Identify instructional routines you’ll use throughout the unit | What strategies, routines, and discussion protocols will you use for each lesson set?
. 4 \

= — —
‘What tools and resources will you use to plan facilitation?

Determine how student understanding will be assessed after | Identify 2 to 3 of the critical tasks in the lesson set. Create or review exemplar
the lesson set. student responses.

Note key understandings you will look for or listen for in each task.

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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Step 4: Student Work Analysis
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Planning Guide for Science Instruction

Step 4: Student Work Analysis Time Estimate: 40 minutes
Question: How do you use three-dimensional assessments to evaluate students’ understanding?
Purpose: Team members establish norms for evaluating student work, analyze student work to formatively assess students’ understanding, and
from that analysis determine the implications for instructional practice and effectiveness.
Student Work Analysis Protocol

© Step 1: Identify criteria for analyzing student work using the performance expectation(s) and task

e Step 2: Identify exemplar student responses.

® Step 3: Analyze student work.

© Step 4: Identify and discuss trends.

.

Step 5: Plan for future instruction.

Choose a
Analyze Student Work Where do you see evidence of students using the Science and Engineering Practices?
Where are students applying content knowledge?
How are students connecting ideas using crosscutting concepts?
What are patterns and trends in what students know and can do?
Plan for Future Instruction Based on this student work analysis, what are the implications for future instruction?
What is the plan for responding to students’ needs for just in time support and enrichment?

The University of Texas at Austin

&/ Charles A. Dana Center

Step 4: Student Work Analysis

1.ldentify criteria for
analyzing student work
using the performance
expectation(s) and task.

2.ldentify exemplar student
responses.

3.Analyze student work.

4.ldentify and discuss trends. b T Uiy | SRS s e ol

o . ‘f;w;. N ‘:‘;’;F::““:rrm apars a3 thu Wiy encte othsr
5.Plan for future instruction. o R ST ey el T
S efoce vikrates / | ane e praviic ol lod ke i+ Vibrote
Past thi.’mj pol- ) '“"‘“N\ e S8tk onior .

Rar ‘,,_‘.H cles
\

s feti™y
Rinet v

erory)

—_—

Stacking i e partieVes | favricie Pemicil Jiv i

s danse Pransfor Kueric enenyy . Tha prricted
ot 1tiow i
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Reflection What?

e What caught my attention in this session?
Gut?

* What surprised me?

e What was unclear?

So what?

* What are the implications for me as a
science education leader?

Image credit: baramee2554/iStock/Thinkstock

Now what?

* What are my next steps?

‘The University of Texas at Austin
&/ Charles A. Dana Center

Communicating Scientific Reasoning Reflection

* Phenomenon-based
 Coherent for students
* Driven by evidence

* Collaborative
 Equitable

The Charles A. Dana Center at The University of Texas at Austin for Louisiana Department of Education
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