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LESSON 1: What causes this kind of precipitation event to occur?

PREVIOUS LESSON There is no previous lesson.

THIS LESSON We observe three video clips of hail falling in different areas of the United States on different days. We develop
a model to try to explain what causes this to occur. We develop questions for our Driving Question Board (DQB)
about the mechanisms that cause different kinds of precipitation events. We brainstorm investigations we could

do and sources of data that could help us figure out answers to our questions.

AMCHORING PHEMCOMENDON

3 days

P | |

NEXT LESSON We will analyze data from hail-related weather events, including hailstone images, hail maps, and weather data.

BUILDING TOWARD NGSS | WHAT STUDENTS WILL DO _
SEP bCXT ccc
MS-PS1-4, MS-ESS2-4, MS-ESS2- | Develop an initial model to describe changes and mechanisms at both the observable and the particle level that cause hail to fall during a brief
5, MS-ESS2-6 | time period.

A
Ask queﬁoens?that arise from careful observation of phenomena and gaps in our current models to §ar‘rfy and seek additional information about
how changes to the flow of matter and energy in the air above and around a location on Earth's surface could cause short-duration precipitation
events and longer-duration precipitatio nts {scale), cCe

WHAT STUDENTS WILL FIGURE OUT e

" » Rain and wind accompany some hail events.
» Some of the water that reaches the ground reached a low enough temperature to freeze, at some point, before it felt.
» Clouds can be seen moving into and out of the area where it hatled.
$loud movement in the sky, moving air (wind) at Earthis surface, and temperature may be related to why, where, and when different
orms of precipitation fall.
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EXPLORE SOME STORM-RELATED PHENOMENA /ASC chartpay
Record and share noticings and wonderings from three video clips of hailstorms.
Make predictions about what we might see going on in the sky before, during,
and after these events,

CREATE INTIAL MODELS 0V ve Agse QSWL@W{

Create mitial modeis to exptain what caused the precipitation events seen in the
videos.

CONNECT TO PREVIOUS UNIT IDEAS
Review ideas developed in the Cup Design Unit that might be useful for
representing particle-level differences in precipitation-related phenomena.

DEVELOP INITIAL MODELS

Develop a particle-level representation for three places above the ground and
identify places where energy may be getting transferred into, ThrougH, broatof
the system.

TARGET A NORM TO FOCUS ON
Review the classroom norms and pick one norm to focus on for today.

compare mopELs [ 7Nelps KLl o Sp av¥deas
Conduct a gallery walk to compare models.

/( “
DEVELOP AN INITIAL CONSENSUS MODEL -+ LK. YW1OVeES l( ij,

Convere a Scientists Circle to develop an initial consensus model.
> P Shruggle

DEVELOP INITIAL QUESTIONS
Record initial questions for the DQB and save them for sharing next period.

iDENTIFY RELATED PHENOMENA AND REFLECT ON NORMS
Recall and record experiences with i i

< of JeWD0ol o

chart paper, markers, computer and projector,
https://ycutu.be/9PeACgal C4A, https:/fyoutu be/l x4TUg3TD-s,
https:/fyoutu.befwwPnb-1gRIQ

B Initial Model
put up old Consensus Mocled
__———_ {rom Thermak

C posters from the previous Cup Design Unit that summarize ways to
represent what was happening to the matter and energy in the cup systems

D Initial Model, Representing Particle-Level Changes in the System, colored pencil
or highlighter

E classroom norms handout (to tape into new notebooks if needed),
classroom norms poster

F Initial Model, Representing Particle-Level Changes in the System,
Communicating in Scientific Ways poster or handouts

G Initial Consensus Model poster, markers, posters from the previous Cup
Design Unit that summarize ways to represent what was happening to the
matter and energy in the cup system

H markers, sticky notes

L] chart paper, markers, sticky notes

phenormena. Revisit individual focal norms. '?%LU"H \QUU\A'&V"' how ClO S{". conne (J’ I(‘Q/[aj‘e i1d) Phgﬂomwaq ?

SHARE RELATED PHENOMENA AND RECORD ADDITIONAL GQUESTIONS
Share experiences with two different types of related phenomena and generate
additional questions for the Driving Question Board.

BUILD THE DRIVING QUESTION BOARD
Develoo the DQB with contributions from all students in the class.

?S% uﬂ\‘\' OVW\A{)'W ﬁ)( \dea%nit(ga\{-]mssom-ﬂlm

hWow +o oY gariie st .

K-M

chart paper, markers, sticky notes, Related Phenomena poster

N chart paper, scissors, markers, DQB
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7 12min DEVELOP IDEAS FOR FUTURE INVESTIGATIONS 0 ideas for Future Investigations and Data We Need poster, markers
Develop ideas for future investigations using contributions from all students in
the class.
- = _Enddrdoyd
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Lesson T+ Materials List

I

Lesson + science notebook
materials + [nitial Mode!
* Representing Particle-Level Changes in the
System

¢ colored pencil or highlighter
* classroom norms handout {to tape into new
notebooks if needed)

Materials preparation (30 minutes)

Review teacher guide, slides, and teacher references or keys (if applicable).

Make copies of handouts and ensure sufficient copies of student references, readings, and procedures are available.

(built together in previous units) to tape to the inside cover of their notebook.

* &+ 0 ® ® & & & 8 9

* 9 & 2 @

per class

chart paper

markers

computer and projector

https:/fyoutu.be/9PeACgal C4A

https:/fyoutu.be/Lx4TUg3TD-s

https:/fyoutu.be/wwPnb-1qRtQ

posters from the previous Cup Design Unit that summarize ways 1o represent what was happening to
the matter and energy in the cup systems

classroom norms poster

Communicating in Scientific Ways poster or handouts

Initial Consensus Model poster

posters fram the previous Cup Design Unit that summarize ways o represent what was happening to
the matter and energy in the cup systern

sticky notes

Related Phenomena poster

SCISSOrs

DQB

ldeas for Future Investigations and Data We Need poster

C\havt for mha\ Consensus

t causes thls kind of precl lion avent to occur?

If students are working in new notebooks, you will want to provide them a new copy of the classroom norms ( ! ( l&tr Mﬁ O{U

s https:ffyoutu.bef9PeACgal C4A
» hitps:/fyoutu.be/ix4TUg3TD-s

\

Test the three hail videos ahead of time: 7 V\}pd"(/l/\ W ikn f S’\’ M\’ ) Chart PM@V CMV&' éLpe{ CI/\C&%V l' WW

s htips:/fyoutu befwwPnb-1gRtQ

Prepare these posters ahead of time for each class: Related Phenomena, Ideas for Future Investigations and

uData We Need, and Initial Consensus Model.

se three pieces of chart paper to set up the Initial Consensus Model poster. It should have the title “What
causes this kind of precipitation event to occur?” written above them. Label each piece of chart paper with the

time period it represents, as shown in the diagram here:

Over the hour before thes preapitalon When I avecpriohon started Over the hour cer e precipaahon
started foling where it dd Eollng where it bl stopped faling where it dbd

does a lot of hail, rain, or snow fall at some times and not others?” This banner will be added over the DQB after it is completed.

W\Z{i’repare a driving question banner on a half-piece of poster paper with the driving question written on it, “Why

openscied.org
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Connedt 12 prior leavnivng - éuumeﬂgf \ﬁ?(;\ﬁ:?\e(ﬂ \mmng

Bring out any posters from the previous Cup Design Unit that summarize ways to represent what was happening to the matter and energy

in the cup system. An exarr ple is shown here. = A
r x| R Erongy tracuter
o Wik wi co-teadnexs SEL ST B

— e Etarasbutet ([0 pyetiem ot el

If you do not have these records from that unit, develop a diagrammatic representation of the Cup Design Units main ideas for the class to
refer to. Use the conventions you developed with your students for representing these ideas.

Download the Communicazing in Scientific Ways file from the website and use it in your classroom as a poster or add it to students’ science ":w\, . \
notebooks as a handout. ? P lace on UV\\‘\' wWal \

Determine where to set up the DQB and othg\ r posters so students can gather around them. Near this space, post the classroom norms you
developed with students in previous units.

Hhalt \NM

T h

(0o} ,M%* = [ doer
U / 4]
%lgfgb e
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L 1 - Where We Are Going and NOT Goi -
esson ere We Ar ing oing OUWV‘E/W OF wa %\,. d@VdOp umde){gfandl(/[ﬁ 0(: 7N

Where We Are Going P ‘/\.Mﬂm
in the first 13 lessons of this unit, students use ideas about how light interacts with matter to explain why surfaces on Earth warm up over the course of a sunny day. They will develof ideas

about how the compaosition and spacing of molecules in the air changes as it warms and cools. which can explain what causes the amount of water vapor in the air to change, what causes

water to evaporate or condznse to form precipitation. what causes same air to rise or sink, and what causes clouds to form. They will develop ideas to explain how differential heating of gases

and liquids results in convection, which can explain what causes some surface winds, why precipitation doesn't fall from every cloud, and why some storms produce hail and others do not. The
ﬂneed to develop these ideas wil be established through the development of students’ questions at the end of this lesson and the investigation of these questions over the next twelve lessons.

In this first lesson, students identify potential causes for why hail forms, which likely include a location in the atmosphere (e.g., higher up) where the air is colder than the air near the ground.
They will gather evidence for that idea in Lesson 2.

‘ﬁStudents should come to this unit with prior knowledge from the Cup Design Unit related to these two NGSS performance expectations:
. _/ ¢ MS-PSti-4: Develop a model that predicts and describes changes in particle motion, temperature, and state of a pure substance when thermal energy is added or removed.
P( YOy © % MS-PS4-2: Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various materials.

e
L/-V\O vli}tie}gantﬂeas from previous work include these:

¢ QGases, liquids, and solids are made of particles.
* inaliquid, the particles are constantly in contact with each other; in a gas, they are widely spaced except when they happen to collide. In a solid, the particies are closely spaced and
may vibrate in position without changing relative locations.

» Temperature is a measure of the average kinetic energy of particles of matter.

¢ Thernal energzy can be transferred through particle collisions within an obiect or between two obiects in contact with each other {via conduction).
Students may come to this unit with prior knowledge that air tends to be cooler the higher up they travel, based on experiences related to mountains and air travel. Some may think that the air
should get warmer hipher up because it is closer to the sun.

. compehng ideas

Students may think that a cloud is all'pas, rather than a combination of gas and dropl#fs or crystals. Alternatively. they may think of a cl@ as something similar to a sponge - a solid that can
absorb only so much water before it becomes saturated and starts overflowing with water, leading to precipitation.

In Lesson 14 students will explore an additional anchor phenomenon, a severe winter storm forecast, to motivate adding new questions to the Driving Question Board. In the lessons that
come after this, students will explain why larger-scale and longer-duration precipitation events occur by developing and using a model for how midlatitude, low-pressure weather systems
form and produce precipitation, particularly along frontal boundaries.

Where We Are NOT Going ﬁf

An intentional effort is macte in Lesson 1to not refer to the hail events or related phenomena as “weather events.” This is aving students generate questions about lightning and
thunder, which will happen if the related phenomena conversation is framed too broadly. Instead, we use the terms “precipitalion” and “other precipitation events” in this first lesson to help

students generate relevant phenomena and auestions about how precipitgati s. which is the goal of this uni anticipate students will generate many questions about how hail and
@rﬂ?ﬁom and a smaller sefof q outBiizzardgandfurricanes)Please avoid using the word&e;'@) until Lesson 2.
\ . '
| 1 ¥
MY ¢t will have ,//t‘/g Siveviencs here f don't use "weather
- es evie
Lot of pewr Wfe v until Lesson 2

exences here So considey %mdm_g
<rp : wechion: 7 What Tand

of precipitation evens
might pecple 1 e nov Ynevi
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LEARNING PLAN for LESSON 1

1{EXPLORE YOME STORM-RELATED PHENOMENA Lo

jﬂﬁgﬁégﬁénco@o}, chart paper, markers, compute : . = ]
Introduce the phenomenon. Say, | have some videos that show a kind of perplexing phenomenon occurring outdoors that | want to explore % SUPPORTING STUDENTS IN

together. Some of you may nave experienced this phenomenon before. Let’s get ready to explore this phenomenon by preparing our science DEVELOPING AND USING SCALE,
notebooks. PROPORTION, AND QUANTITY

Present slide A. After preparing space to organize a new section in their notebook for this unit, have students make a two-column chart on tudﬁ A " %L%? Q,O(E \)\‘{ CCC
the next available page to record their noticings and wonderings from the vid ATthis point in the'dnit It 3 important to
page to record their noticings and wonderings from the videos. emphasize the relatively brief duration of a
typical hailstorm compared to other
precipitation events students may have
. experienced. Helping students notice this

Say that the first video clip was recorded on April 7, 2013, in Fort Scott, Kansas. Tell them to make notes on their chart during and/or after you
show the video.

- ' sets the stage for thinking about lon%er—
SCIENCE This is the first use of the science notebook for this new unit. You may need time to organize a new section in ration precipitation events later in thig
NOTEBOQOK the notebook. It is recommended to have students do the following: [esson and exp em in the second
+ Reserve a blank page at the start of the unit, to be titled on day 3 of this lesson when students are Ralf 5f this unit. In Lesson 2, students will see
given the unit question. the relatively small area that a hailstorm
» After the title page, reserve 2 pages (4 pages front-to-back) for the table of contents (unless all tables impacts. in the second half of the unit, they
of contents are at the front of the notebook). will make explicit comparisons between
» Reserve B pages {16 pages front-to-back) for the Progress Tracker. explanations fpr small-scale precipitation
- « Number the pages so everyone begins the first investigation on the same page number (e.g., page 1 events (like hailstorms) vs. larger-scale
\(\bﬂ for the first page of the table of contents, page 5 for the first page of the Progress Tracker, and page 21 precipitation events (like what is happening
@0 for the first Notice and Wonder chart they are making now). along frongal boundaries between mesoscale
air masses).
/ Remind students that the notebook is their tool for recording their observations, evidence, and ideas to share
7 Y, with the classroom community, They should see it as a space to brainstorm and record their thinking as welt as

W\(@ a place to show how their thinking changes as they learn more.
X9

{, * Show the first hail videa. Play https://youtu be/9PeACgal C4A . Give students an additional minute to record their notes gn their.charts. Take? h ANE. C)( . Qh&\.‘(\e Ob\ O U‘A
Rabout 3 minutes to have a few students M&%’;ﬂ%&lﬁﬂﬂm}ﬁﬂﬁﬂbﬂﬁh& Start a public record of what they share, using @
chart paper, the board, or a digital document. worry about generating a comprehensive list when students report out what they
noticed, as you can emphasize that you will ask them to report out additional noticings and wonderings again in a few minutes.

Emphasize that this kind of event doesrt occur all that often, but ask for a show of hands of students who have seen something like this
before. At this point, it is likely that students will identify this event as hail.

Say, Share with your partner\any experiences youve had with hail and how your experience compared to what you saw in the video. Give students a

coupleaf Finutes to do tris. Yeonne b withn Andhor P ‘{\,QV\OVY\QHO V1

Bring students back together, emphasizing that you have another video from a different time and place that produced different-sized pieces
of hail than this one did. Tell students that this next video dlip is of golf bali-sized hail that fell on October 5, 2010, in Phoenix, Arizona.
Remind them to record what they notice and wonder about this event during and/or after you show the video.

n NOtelbook v
Show the second hail video. Play htips: lygutu.igfo4TUg3TD-s . Giv%sx&%nts an additional minute to record their notes. Have a few

students share these with the class. Add what they share to the public record you started after the first video.

4
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ALTERNATE To make this type of phenomenon even more locally relevant, you could search the internet for videos of hail in

ACTIVITY your state or region. It is recommended to only use video that foregrounds the falling of hail rather than the
damage or impact after the event. The latter will generate questions that are better raised and addressed in the
later OpenSciEd Unit 6.5. If you find a video you want to add, show it after hitps://youtu befl x4TUg3TD-s and
then end with the timelapse video https:/fyouiube/wwPnb-1gRiG . -ﬁ?

Before starting the next video clip, tell students it is a time-lapse video from before, during, and after a hailstorm that produced smalter hail
than the other two videos. Explain that this video was recorded on june 10, 2013, in Winnipeg, Manitoba, Canada, and is sped up 60 times,
so each second in the video is equal to 1 minute of real time; therefore, though the video is only 99 seconds long, it represents 99 minutes of
real time,

Show the third hail video. Play hips://youtu befwwPnb-1gRtQ . Give students an additional minute to record what they notice and wonder.
Have students share these observations with the class, and add them to your pubiic record.
Don't worry about generating a comprehensive list when students report out what they noticed. Here are some anticipated student
observations:
» |tlooked like big pieces of ice or snow were falling in all the videos, but the size of them looked different in each of the three cases.
When it hit the ground, it bounced really high in the first and second videos. It made noise when it hit things in those videos.
The plants in the area had green leaves (e g, grass, flowers, trees).
There was wind at some point in all of them. It was very strong in the second one {Arizona), and there was some in the first one {(Kansas).

it looked like the ground was wet in the first one—maybe from previous rain.
» It seerned windy in the second video. And there was a moment in the third video when the tarp on the ground seemed to flap a lot.
o [t didn't seem to last very long in all three cases.

ADDITIONAL You may find that while they share what they noticed, some students will suggest initial explanations for why
GUIDANCE the hailstorm happened. As they do, say things like, It saunds like you have some initial ideas about hiow or why this
happened. This is a really interesting and strange phenomenon to try to explain. What you shared is helping me think

of new questions. Remember, if something somebody says makes you think of a new question, jot it down in your

There was rain at one point along with the hail in the second one (Arizona), and there was rain before the hail in the third one (Canadd), and

l0ced  connecha

isten fors”
possible Studertt

connechansfnohices

notebook so you can look back at it later when we start building our DQB. This helps transition the class back to <— \de @r) 6 S oV N h C@S )

focusing on what students noticed and the experiences they shared, rather than following up on any initial
explanations that arose. It will help generate a sense of wonder and curiosity around what is happening and
what might be causing it.

Define precipitation. Once students notice that it was both raining and hailing during the second video, introduce the word precipitation as a
way to refer to any liquid or solid forms of water that fall to the ground from above, which can include hail, rain, sleet, or snow. Add the word
to your word wall along with those examples. —

ADDITIONAL Precipitation is a key reference word that you will use to help students think of certain kinds of related
GUIDANCE phenomena in later steps. That is why it is introduced here by the teacher, as a word that students “find out”
rather than “earn” at this point in the unit.

If students don't bring up what they noticed happening in the sky before and after the hail fell in the third video, use these suggested
prompts to help elicit that line of observations.

openscied.org Unit 6.3 - Lesson1- 2/2/21
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T quushiong 10 ask 1 <t Shruggle wi notices ( see listen G)(s)

\%uggested prompt Sample student response

Did you notice any changes in the sky before the hail fell in the third it was partly cloudy at first, and then it became completely overcast

video? right before it rained and hailed.

How were you able to see what was happening in the sky when the You could see the clouds overhead in the reflection on the car

camera was pointed towcrd the front yard? windows.

What patterns could you see in the movement of the clouds? it looked like they came in from one direction.

Was anything happening in the sky after the hail fell? It cleared up afterwards (it became sunny).
The clouds overhead kept moving in the direction they were moving
before the storm.

Students may want to watch the third video again to check observations that they didn't notice but others reported; if so, show the video

again,
ADDITIONAL Seeing a reflected image in a window is another strange phenomenon. A window is typically thought of as
GUIDANCE something you can see through, rather than something that can also act tike mirror under certain conditions.
Students investigated this as part of OpenSciEd Unit 6.1: Why do we sometimes see different things when looking Co nne (,’h oy ‘\"D
at the same object? (One-way Mirror Unit). if your students have completed this unit, you may want to point out
that a part of the phenomenon in the video (the reflection in the car windows) is something they have already (-OH/I ra d‘e LN -\'
investigated and explained. If students have not completed this unit, don't take time to make that connection. q

Describe the duration of hail events. Emphasize that the sky appeared to remain cloud covered the entire length of the first two videos, but
each video clip was also really short—the first was under a minute and the second was under 2 minutes. Tell students, Though most hail events
are quite brief and last just 3 to 10 minutes, the first two video clips didn't help us see what was happening before and after the Eati 21 J—

Emphasize that in the third video, however, we were able to use the reflected image in the car windows to see changes in the sky overa
longer time before, during, and after the hail fell {99 minutes total).

2 CREATE INITIAL MODELS €— {4 st emnpt 4 explain or “Make Senge”
e e oo e I ) T T ey

. i e By o OCI = e . S S——— -
Cue students to create their initial models. Present slide B. Read the directions on the slide aloud. Distribute a copy of Initig| Model to each % SUPPORTING STUDENTS IN _H,“ G
student. Ask students to wait before taping it into their notebooks. You will collect their models at the end of this class period forreviewand  DEVELOPING AND USING SCALE, a
return them at the start of the next petiod, which is when they can add the handout to their notebooks. PROPORTION, AND QUANTITY p@ 0
ADDITIONAL Students may ask what kind of precipitation the handout is referring to. If they do, reference the definition and In the next few lessons, students will gc’a 'S
GUIDANCE examples of precipitation on the word wall, and ask what types they saw in the videos. Emphasize that their uncover data that will help them determine

modet :count for each served. Though hait is the most perplexing part of the precipitation the relative scale of this weather event. This

event in the videos, students may have noticed other types of precipitation at the same time, such as rain. will include how big an area hail typically falls
over, how big the clouds that produce hait
grow, and how fast those clouds move over

openscied.org Unit 6.3 » Lesson 1 » 202721 Page 33
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ey saw happening outside before, during, and after an are{i’his inittal model provides'an
opportinity to get a sense of students’
intuitions about the height of storm clouds.
Students are unlikely to indicate that they
picture those clouds having started
elsewhere and moved from relatively far

Ccon help Yaoe Stvu 1>

Ly ng
Cue students tolcreate their initial models by first representing wHat type of changes t
the precipitation event.—]

%[J/\ Emphasize that the handout divides the event into we time points. Say something like, Use the middle box to show what was happening

above and around the place where the precipitation fel{ldt the time that it started falling. The box on the left is for showing what was happening
00‘/\ = | above and around the place where the precipitation fefl, but an Tour beforehand. The box to the right is for showing what was happening an hoi‘é )
afterward. é——_

away [e.g.. many miles} over the course of an
?Ow\k . o hour.Jj
\,\Wrovide additional guidance. The handout doesn’t provide a scale for distance. Help students include their ideas about the scale in their
XA modet through prompts such as, One thing to consider in your model is how big of a space you are trying to represent. So include labels and notes 3% SUPPORTING STUDENTS IN
to show the distance between the place where things in the air are happening and the place where the precipitation fell (How hwm% ENGAGING IN DEVELOPING AND
How hlgh did this prec:pftatfon fall from?)* — oE USING MODELS

Lastly, remind students that even though they are drawing what was happening at different points of time in each box, they can use arrow
_symbols, and annotations to connect things between the boxes, to help show how things that happened an hour in the past caused the hai
Wm[,l_ to form and fall when it did.

Here are some additional prompts to help
students create their initial models or make
their ideas more explicit:

Emphasize that identifying what is causing the observed changes in their models can be the most challenging part, because we need to
consider things that may be happening even though we can't see them. Remind students that a combination of written descriptions, labels,
and diagrams helps make their thinking visible, both for themselves and for others. Ask them to write down any guestions that come to min
as they work. Encourage students to use different-colored writing implements if it is helpful

L4 ¥'s
e fov

'W.S ] While students construct their modets, walk around the room and quietly ask probing questions of students who have no written labels or
e descriptions on their models, to help them represent their thinking more clearly and elaborate upon their ideas. %

AL ¥ d\‘ After giving studen do this, ask them to pause their individual work on this part of the model.

use | .
st need
oddition

Suppot

*

Fr T ey

 MATERIALS: posters from the previo

Connect to ideas developed in the Cup Design Unit. Say something like, Today we explored a phenomenon where relatively big pieces of hail
somehow formed and ended up falling from the sky. We also saw rain falling during the storm, and other interesting things were happening in the air,
including changes in the wind and clouds overhead. So this phenomenon included things happening with both water and air. Those were two
important parts of the systems we modeled and explained in our previous Cup Design Unit tco. In that unit, we developed some useful ways to
represent what was happening to the matter and energy in a system. Let’s review those, so we can figure out whether they might be useful in
explaining changes that would cause hail to form and fall.

+  What did you draw in the air here? Can

you label what that is? Can you explain
how it got there?

Where did this water come from? Can
you label and explain that?

What do these lines or arrows represent?
Can you label them?

It looks like you included the Sun in this
box. How is it connected to the changes
youre showing?

It looks like youre showing something
happening in the clouds. Can you
describe what you think is happening to
cause that?

How far up do you picture this
happening? Can you include a
description or a scale to show that?
How far away do you picture this
happening an hour beforehand? Can you
include a description or a scale to show
that?

% STRATEGIES FOR THIS
CONSENSUS DISCUSSION

This is considered a Consensus Discussion
because the ideas being articulated were
already developed in the Cup Design Unit.
Since that unit would have been completed

recently, reviewing these ideas should be

openscied.org Unit 6.3 - Lesson 1. 2/
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If your students didn't complete the Cup Design Unit but did complete one or more other units of study that
covered the particle nature of matter, temperature, thermal energy, conduction, and light's interaction with
matter, modify this framing in slide C to reflect those experiences.

ADDITIONAL
GUIDANCE

Present slide C. Give students 3 minutes to discuss these questions with a partner. Then facilitate a short Consensus Discussion around the
ideas students developed in that previous unit.%

KEY IDEAS Purpose of this discussion:
s Summarize the conventicns the class developed for representing the particles that make up different
H f/l S Sf states of matter: in a gas, a liquid, and a solid.
4 : s Summarize the different ways that energy can be transferred into and out of a systern like a cup with

; ; liquid in it, how the class rapresented this in the past, and what happens to the particles in the system
. (@M@mbe/( \ when this occurs.

\W\V" COV\ ('eptéen for these ideas:

The partictes in a gas, like arr, are spread far apart, and the particles in a solid and a liquid are packed
close together.

Energy can be transferred through collisions between neighboring particles (conduction).

Energy can enter a systenn when matter absorbs light shining on it (radiation).

The particles of a substanze move faster, on average, at higher temperatures and slower, on average,
at lower temperatures.

easy. it is useful to

have a public [25= oo T
record of the ideas b iz T
students are -= Piates "
sharing to refer to S = 8
throughout this o

lesson and later _ TN
lessons. If you '
have these records
fram that unit,

bring them out e B4
novii;ot. Ma b A e
dev a '
diagrammatic L{ V\Zed 1o Ye C/rmi‘e
representation of the Cup Design Unit’s main
ideas for the class to refer to. A set of sample
diagrams from that unit’s teacher’s guides is
provided here as a reference. Use the
conventions you developed with your
students for representing ideas in this
discussiorﬂ

Develop a particle-level representation for the initial models. Say something like, Lets try to use those ideas about particles and energy to

represent what we think is happening in the air and water above and around where the precipitation event occurred. <~ | |g @ P riov ¥Ynowla

Present slide D. Distribute a copy of Representing Particle-Level Changes in the System to each student. Take a minute to review the directions

and answer any questions.

Have students complete their models on Representing Particle-Level Changes in the System and add annotations to Initial Model in a colored ——

pencil or highlighter. During this time, walk around the room and quietly ask probing questions of students who have no written labels or

descriptions representing energy on Initial Model, to help them make their thinking more visible on their papers. %

Collect students’ copies of Initial Model and Representing Particle-Level Changes in the System to review before the next period.

ASSESSMENT
OPPORTUNITY

.--""'.'--_-___‘_-_N'

his initial model collection will hels you (1) get a sense of commonalities and differences across models and
{2) plan for the consensus model dscussion during day 2 by serving as an individual pre-assessment of student
understanding.
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¥ SUPPORTING STUDENTS IN
ELOPING AND USING ENERGY

NDMATTER et need swePOV‘l

Here are some additional prompts to help
students develop their initial models or make
their ideas about matter and energy more
xplicit:

Are you showing the particles in a gos
here orin a solid or a liquid? Or in more
than one state of matter? Can you label
that?

What do these arrows represent? Can
you label them?

Where in your model are you showing
energy moving into, through, or out of the
system? Can you explain the process or
mechanism for how that might be
happening?

== e
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End of day 1

5- TARGET A NORM TO FOCUS ON

MATERIALS: classroom norms handout {to tape into new notebooks if needed), science notebook, classroom norms poster

Choose a focal norm. Display slide E. Direct students to look over the classroom norms once more. If students are working in new science
notebooks, provide them with a new copy of the norms to tape to the inside cover. If not, they can refer to the copy already in their
notebook from the previous unit and/or the copy posted on the wall Ask students to choose a norm to practice in class today.

As students are doing this, give back their copies of Initial Model and Representing Particle-Level Changes in the System that you collected last
time.

ADDITIONAL Evaluate how well your students did with the classroom norms in the previous unit. If they did well with some

GUIDANCE norms, celebrate that now. If they need additional work on others, focus their attention to those. As needed,
spend additional time discussing the norms again and having students share (i} what a given norm would look
like if everyone were following it and (2) what it would sound like.

108 rram

6 - COMPARE MODELS¢<— he/\ PSS \N1 <enseé m&_k,\n

MATERIALS: science notebook, initial Model, Re;resenting Particie-Level Changes in the Sy.sten'.v: -ég;nmunicating in Scientific Ways poster or handouts

Prepare for a sitent gatlery walk. Show slide F. Read the shide aloud. Emphasize that everyone should be prepared to compare their own
ideas to those they see other people using, Encourage students to linger on the models they see to read the written explanations on them
fully. This may mean that each student only gets to a couple of models in the gallery walk, but that is OK.

Ask if there are any questions. Set the timer for 4 minutes and cue students to begin the gallery walk.

Discuss similarities and differences. When the timer goes off, have students pause where they are in the gallery walk. Instruct them to find
one ar two people nearest them to talk to. Have each student share an interesting similarity and ditference they noticed across the models

with their new shoulder partners.
6&% 6006\ wnko. here o |
helg 1 {aalifaking Suenngt Cwele
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% ATTENDING TO EQUITY
to form a

Gather incScient‘rsts Circle. Present slide G. Tell students to bring their science notebooks and their handouts with them, along with chairs,

Scientists Circle_]
This is an important opportunity to
emphasize that each individual has

contributions to m% to fheir community of
earners. It 1s through differences in thinking

Move the posters from the previous Cup Design Unit to be next to the Initial Consensus Model poster.

SCIENTISTS Your students may be familiar with the Scientists Circle from the previous unit. A Scientists Circle includesthese 1o+ 40 acs will grow their knowledge
CIRCLE important features: . ; . together. Throughaut this unit, students will
] * students sitting so they face one another to build a sense of shared mission and a community of be asked to be open to sharing knowledge
leamners working together , , . . products that depict their current thinking
« celebrating progress toward answering students’ questions and developing more complete and to be open to leaming from classmates
explanations of phenomena ;
y + focusing on where students need to go next and how they might go about the next steps in their work who share their knowledge too.
% STRATEGIES FOR THIS v\jhj \M,
Tell students, Remember that the goal of this discussion is to figure out areas of agreement and disagreement between our initial models. Knowing CONSENSUS DISCUSSION /
4

where we agree and disagree will help us figure out more about what might be happening in this kind of phenoemenon. We also want to use this time
to practice using our classroom norms. % 7/ There are two goals of this discussior: (1) to
continue to help students build the habit of
sharing their initial ideas publicly and (2) to
generate a variety of initial ideas about what
is causing these precipitation events. As
such, it is important to accept all student

responses and encourage students to share
Their ez FORer T rporrt o ——
highlight any areas of disagreement and hel
smmwmm_‘@ei
caretul not to favorably respond to any one
idea over athers so as not to "give away”

Remind students of the sentence starters. Make certain a Communicating in Scientific Ways poster or handout is conveniently located for
students to see.

Develop and record the consensus model. It is useful to develop a visual representation of areas of agreement and disagreerment at this
point. This is what you will capture in the initial consensus model, a public record of the parts or pathways of the system that students are
certain about as well as those they are less certain about. A suggested plan for developing this model, along with example images showing its
incremental co-construction, is provided below. Ensure that the model you develop with your studenits represents their shared thinking.
Different classes may develop this model in a different arder or way.

It will be easiest to start with establishing
agreement around what we all saw in the

air outside when the precipitation felt as

well as what we saw during the hour —7 wa
beforehand and the hour afterward. Almost ‘\NM
alt student models will include these N
elements: gﬂ\-

tw
we
W e

what rmight be going on.

v . ® acloud or clouds moving over the e @ &
o Y place where the precipitation fell CU( =Y ? =
*  rain {liquid water} and hail (solid
GD Y water) falling from above
M ® relatively clear skies overhead (and f —— A 8

M(} sunlight reaching the ground) before Over the houw beore ths preciptalion Yther his preciptation storted Over the hous after s precyatation
and after the hailstorm (seen in video started falig where i hd fatling where i drd stopped fofliag where . chd
3)
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Since the cloud is now a primary shared

/h@%\' o indude i madel

feature, focus on what we know about i I
and where it came from. Record these frecotdon vy Cloua -
areas of controversy as they emerge: T st I3 IID e
e Though we all showed a cloud, we aren't o= -mme" s e
in agreement about its shape or size. e 1 7 ' el |
: We aren't in agreement {or aren't sure) T > e L - i
q | mv\- about whether precipitation feﬂ out of EE:«:M et 30 = g
the cloud at a different location before andler s 1 e e awort
¢ it started falling over the location we
QO v saw in the videos. . & N A
Though we know the cloud moved in - T p—
M over the place where it hailed, we don't Cove the hows beloee this precepitation When this precipitation started Over the hau after tis precyxation
o know how far away it came from, nor et bl ket _ foling where ded toppedtalogwheridd

whether it was the same shape or size

before and after it arived

Some of us showed water going into the cloud at some point before it fell out as precipitation. Others didn't. But, we all agree now that all that
water must have gotten up into the cloud at some point.

Help the class recognize and record areas FD chS 1S on J‘—emp now

of agreement and uncertainty arou fonskoiibion v the
mﬁm_rwmm Uding these: i - e Gew =
® The temperature gor cold enough TE st ooy I et
@‘ somewhere in the system to freeze TR et pusil TR
AR some of the water that fell. poird '5 s A et n |
é ® There must be temperature differences TV N T s, L ™
& ¥/ somewhere in the system because some s S P o KB ‘...?
of the water that feh was frozen and o | REIER e e g e ey
B om0 puint Barticies 10l awhsne In
mo some wasn't. e e e o U
[, f f
Over the hour brfore thes precipitotion @fen ehis precipitabon storted Owver the how after tais precgrinbon
stacted fallng where it o folling wheve a did stopped Faflang rhere it did

pull representahion dea

Emphasize that we have a way to represent temperature differences between a gas, liquid, or solid as differences in the average kinetic ,F“r 1aa) wr %! M
energy of the particles, based on our work in the Cup Design Unit. Post those representations from that unit next to this consensus model as

areference. They should include ideas identified earlier: the particles in a gas (like air) are spread far apart; the particies in a solid and a liquid

are packed close together; and the particles of a substance move faster, on average, at higher temperatures and slower, on average, at lower

termperatures.
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S OV eNe
Ask students about any places in their m@e%m they thoug @ i
Remind students that this is what they added in a new color to th&lF&mginal
these:
* We agree that light can be absorbed by matter (as in some systems in the Cup Design Unit}, but we aren't in agreement about whether (or
where) that was happening in this system. ' M\
« We aren't sure (or aren't in agreement) whether there were other ways energy was moving through or out of the system (e.g., conduction, P == b \'C cot @
wind, and so forth}. \ OLZ y S

ght be getting transferred into, through, or out of the system,
model. Areas of agreement and uncertainty will likely include

If students noticeq t the surface and
agree on this, add th procvirsal RN —
ey hnd Mowdinever  Cloud e
Help the class recognize areas of s I gyt ST et
disagreement or controversy around these -~y U RSt il -
issues: U A7 e el pril
¢ which direction the winds are going IR 2 R NP i ok B o -
VDQQ\ and whether that changes over time e N B P 6 . v
® whether there is wind at the height of sothoe | et %rx;,%m Zovgg oo ;:‘::w,
' w{\v gh the clouds {or above them) and e %’ﬂ%‘gﬁ
- whether it is the same as wind at the R
\M surface n Ground :._mom_‘b a 4
Qver the hour befose this precipitation Wihert this precietation stanted Over the bour after thes precqpetabon:
started follng where it dd Foftong where o dd slopped lalhng where it dhd
Lastly, emphasize that a cloud seems to be
at the center of all the action in this system. ——
Ask about what students showe C=
happening in the cloud at the particte level. SIZ tmiea
It is likely that some models did not show Ty
anything happening in the cloud, and there P
may be different ideas or controversy ~
around maodels that did. Help the class 5
recognize those areas we didn't all show or St iy
didn't all agree on.
0 Winds st Hye purface
ek Sb. vhinki nd cvoudh s e :
Guer the liowr before this preagitation Whea this precipitation started Over the hout after the precipiobon

C OMS C\/\’ H’\_ﬁ/ W‘H CLQ ey folog where 13 siopped falig where il
leved-may see  compehng 1deas
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Cloud-related areas of controversy that you may hear students raise at this point will include things like these:

Does it fill up with water as it gets darker?

Is there ice or liquid water in it?

Is there water vapor in it? P OS5\ \9 LQ o Y)Q,k'\ Al
Does part of the cloud get heavier before the precipitation falls out? l d\_S

Is part of the cloud held up somehow?
Is there air or wind moving inside the cloud?

7 Record these areas of uncertainty as well. Include any additional ideas your class raises or is collectively unsure about, such as ideas related to
humidity or pressure.

Eave the Initial Consensus Model Poster to use as part of the background for the DQB on day 3] W \ u Vleéd angens us M o(i ¢ l pog W N
8 - DEVELOP INITIAL QUESTIONS oN CM@ % S min

MATERIALS: markers, sticky notes

Record initial questions. Make sure extra markers and sticky notes are provided for this part. Say, Let’s try to capture some of the questions we
have about what is happening in this type of phenomenon.

Present slide H. Read the directions on the slide aloud. Give students sticky notes and at least 4 minutes to generate questions. Encourage
students to write more than one question, but only one per sticky note. Have students put their initials in pencil on the back of thesr
questions and save them in the back of their science notebooks until next time.

“IDENTIFY RELATED PHENOMENA-AND REFLECT ON NORMS L

MATERIALS: science notebook, chart paper, markers, sticky notes

Identify and record related experiences. Present slide 1. if needed, refer back to the meaning of precipitation posted earlier (“liquid or solid
forms of water that fall to the ground from above”). s
Give students 3 minutes to record their related phenomena in their science notebooks. As students are doing this&epare a two-sheeﬂ
Related Phenomena poster, with these titles: G)
A @\PS to (0 Times when a lot of precipitation fell in one place in a relatively short time (minutes) ]-ﬁ‘ PQ?/P be C

) Times when a lot of precipitation fell continuously in one place over a much longer time
ow\d st

Y\ A

Check in c%ﬁs\eac%ssgg}n(ﬁgéns.m a %w students to share how they the class did overall on it as a learning community on their norms. If
time atlows, use slide ] to prompt collecting their thoughts on how each student feels they did on their chosen focal norm on a sticky note as
an exit ticket.

End of day 2

10 - SHARE RELATED PHENOMENA AND RECORD ADDITIONAL QUESTIONS R

MATERIALS: science notebook, chart paper, markers, sticky notes, Related Phenomena poster

Share and record related experiences. Post the Related Phenomena poster Present slide K. Take 6 minutes to have all students share out
related phenomena from their notebooks and assign them to one of the two sheets on the chart.
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Spcovides access o AL <t
TMM%@&M hai. events in the videos—and ask students where it should go. Students should

“assign it to the first poster {relatively short time). Write “The 3 hail events in the videos” on that poster.

As students share their examples, record them on the (é%[_rmgi_ng_g_c%_e_rs according to students’ suggestions. Related phenomena that
students will likely share as “short” include severe thunderstorms)\Related phenomena that students will share as “longer” include things like
multi-hour or -day hurricanes, northeasters, blizzards, and drizzle.

If students aren't sure where an example goes, you could add it
between both posters with a question mark or with arrows poirting
to both posters to indicate the uncertainty. Alternatively, you could
write it on another sheet of chart paper.

cxesdepuk on Ut Walk

Khgten for  connechons and

With each example shared, ask for a show of hands of students .
who described a similar event in their science notebooks. Put telly g‘*' a SS@% S

marks showing the number of students next to that event on the
oster, and have students put a check mark next to their own
}M\A similar event if it gets written up on the poster. This will ensure
everyone's example is represented on the posters and consolidate
ul the overlapping examples. A sample poster from one class of
?% students is shown here.

Connect mechanisms across related phenomena. Present slide L.
Give students 3 minutes tc discuss the guestion on this siide with a
partner.

Record additional individual questions. Make sure extra markers

and sticky nofes are pravided. Say, Lefs try to capture any additional
questions we have about what is happening in these different
precipitation events too, before we form our Driving Question Board.

questions on sticky notes. To prompt an array of questions, remind ( \ ¢ CC(J. C,U\’me
students to think carefully about the hail events in the videos ir

addition to other related phenomena. Encourage students to write 2_0[ W, F \ o0 d - \ 0 w (/0 nne OhC’V]

more than one question, but only one question per sticky note,
and put their initials in pencil on the back of each. Cal be 14 repor @d FD( 1 u‘@h 6W\0’(‘lm S’é
menmorie

0 NOW
Present slide M. Give students at least 3 minutes to generate their Z 2\ g OV\S

While students write questions, move the Related Phenomena poster to hang next to the Initial Consensus Model poster where all students
can see it from a Scientists Circle. These posters together will serve as the space where students can add their questions to build their DQB,
and will be referred to as the DQB in subsequent activities and lessons.
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- BUILD THE DRIVING QUESTION BOARD

T

| MATERIALS: chart paper, scissors, markers, DQB

Gather in a Scientists Circle around the DQB. Present slide N. Have students bring their science notebooks and all of their sticky notes
questions, including those from the last class period, along with a chair.

‘q Remind students that our goal is to capture all our questions to build a DOE_._‘kay something like, it looks fike you have a lot of really good
o Lmuestions about the hail storms in the videos and about other precipitation-related phenomena. It is important that we hear everybody's questions,
and we might find that we have similar questions. To help us group similar questions, let’s try to post each question on a spot on the Initial Consensus
Model poster or on the Related Phenomena poster;, or in between them.

Review these steps for forming the DGB: ya\ ass Yo U*W\.Q

* The first student comes up to the DQB with a sticky note, faces the class, and remains standing.

= The student reads their question off the note and then posts it on the DQB near the section of the consensus model or related
phenomena it is Mmost related to.

» The student selects the next student whose hand is raised.

s The next student reads their question and posts it on the DQB. This student also says what other posted questions it relates to and
explains why or how it relates. %

¢ The student ther selects the next student whose hand is raised. %

+ This process continues until everyone has had a chance to post a question.

* Remind students to keep track of whether their question was already asked, put a checkmark on that sticky note if it was, and then
select a different question to share.

As students share, questions will naturally start clustering on certain parts of the DQB.

An example of one such DGB is shown here.

©Waho i BEFORE Sy DURNG || itand e AFTE

siDi (e ) #=H ﬁ_ -

o } et R et

2 | |
Z >
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% SUPPORTING STUDENTS IN
ENGAGING IN ASKING QUESTIONS
AND DEFINING PROBLEMS

ov
If st fnts forget to explain how or why their
questions are linked to someone else’s
question, press them to try to talk through
their own thinking. This is a key way to
emphasize the importance of listening to
and building off each other’s ideas, and to
help scaffold student thinking.

Don't worry if some questions raised are not
part of topics in this unit. Over time, with
practice in this type of activity, students will
get better and better at forming testable
questions in the scope of the DQB.

If students can't figure out which question to
connect theirs to, encourage them to ask the
class for help. After an idea is shared, ask the
original presenter if there is agreement and
why, and then post the question.

If a question is similar to {or the same as)
another one, have the student place it on top
of that question so other students can
visualize how many questions are identical
or related. Emphasize that this provides us
with evidence of where many people are
thinking about similar things.

% ATTENDING TO EQUITY

Having the student who volunteered and
posted a question pick the next student to
share (from those whose hands are raised) is
a great way to turn over the pacing and

_: cadence of this group work to the students.
%Reuse this technique in future Scientists

Circles to encourage increased student
agency in the classroom learning
community. When you do this, take a seat
with the students in the circle to position
yourself as an equal member of the learing
community who is listening, making sense of
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questions, and trying to figure this out. If you

Once students have completed their sharing, ask them to identify the categories of questions, if time permits. Here are some possible have questions you want to share with the
examples of categories that are likely to emerge and the kinds of questions you will hear students raise related to each. group, raise your hand and wait for someone
Hait: How does hail form, why do different things (hait, snow, or rain) sometimes form in clouds, and what keeps them up there? to call on you.

Wind: Why is there a lot of wind in some storms?

Clouds: What is going on in the clouds?

Snow and blizzards: Where does the water come from in a blizzard {when it seems to be freezing cold), and how do blizzards

form?

* Hurricanes: What causes hurricanes?

Rain: Why does it rain heavily sometimes in some places and not in others?

s Elevation and temperature: How does the temperature higher up in the air compare ta the air closer to the ground?

Paint out that many of the questions are connected to how and why different types and amaounts of precipitation do or do not occur.
Suggest that including these questions under a single driving question could remind us of how the work on any one question is in the service
of all our questions. Propose that “Why does a lot of hail, rain, or snow fall at some times and not others?” could be a single driving

question that most of our questions CoGld T UrdeT, L7 d@t YIYI.\Y\Z_—V_\J( c\aSS ‘Hf\.ﬂ/\ a d d ‘{:.22
€

Once the class agrees to this, write it in large letters on a half-piece of chart paper and hang this banner over the top of the entire DQ
Remind students that we can revise this question as we continue to figure out new things in future {lessons.

Ly wWill be revicred as we Aiscover
12 - DEVELOP IDEAS FOR FUTURE INVESTIGATIONS

™ = e — o ———— —_—rr == — - - — -  — - - e -

| MATERIALS: Ideas for Future Investigations and Data We Need poster,

o - == = —— = = — e | - e = - - d

Brainstorm ideas for future investigations and useful data sets. Present slide O. Read the slide aloud. Give students 3 minutes to talk with a
shoulder partner to generate ideas. You may want to encourage students to stand or stretch while they talk.

As students are doing this, hang the Ideas for Future Investigations and Data We Need poster right next to the DQB.

In the remaining 9 minutes, have students reconvene standing in a semi-circle around the Ideas for Future Investigations and Data We Need &7
poster so all can see it. pc Od‘taﬂ‘hm to

Build the poster with students’ ideas. Tell students you want everyone's ideas to be shared and represented on the poster. Say something Nowvt W V\QY@ Tb
like, To make sure we have your ideas up here, | will pass a marker to the first person on the edge of the circle. That student should share one idea. | i < \/
will write it up and number it. Once fve aimost finished writing it, that student should pass the marker to the student next to them. The second student oW & ASK
then shares an idea. If that idea is on the poster already, the student should say which idea it is and how it is similar. | will put a tally mark next to it.

The marker is then passed and we continue untii we have heard once from everyone in the class. If you have additional ideas that don't end up on the

ALL <+ To probi ng
poster, feel free to raise your hand after the marker makes it all the way around the circle. If we run out of time, well pick up here in the next class. And —

if you think of new ideas as we go, feel free to jot them down. We should always be thinking of ways we can add io this list. M ‘ Cbuké.S h CVE

-ﬁin large classes, you may run out of time before all students share out an idea. If needed, resurning this activity right where you left off is a
natural point to launch Lesson 2.

A sample poster from one class of students is shown here. Notice that most of the ideas that students suggested map closely to the data

presented in Lessons 2 and 3. A few additional ideas are related to cloud data and simulating a cloud, which is more aligned to the eyg OF V\OV\} g“' . ?S
investigations in Lesson 6 and beyond. This is the typical pattern we have seen in other classrooms. Though the ideas for the investigations in ' :
Lessons 4 and 5 will not be apparent at this point, students will suggest something similar when they start those lessons, during the W | \ \()_Q\ P oy (Ute
navigation portion,

+o fubure lzarmvxﬂ
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Celebrate the formation of a joint enterprise. Once this poster is built, celebrate that

they created a joint mission and proposed action plan to guide the work of our learning ..

community for weeks to come. Say something like, Wow. We have accomplished so much. Iﬂ\ﬁS‘h qa:Hm Ide al§
We now have a mission to accomplish as a class, thanks to all the questions you shared and m - ¥
how you connected them. These questions really represent what we hope to figure out. And ™ i I

we have a lot of ideas for investigations and data sources we can work with. | am very excited Drssec a P e’e o )

for us to start investigating all of these. | have lots of additional data and equipment for us to . - > how 17
use that are well matched to the things youve said we need. Let’s plan to start exploring some Tempe Fa ‘l ure Ol(ﬁﬂ ggg;ls;; mf
of this in our next lesson. W " 4 Or\D\

Prioritize one set of ideas for investigations. f time permits, say something like, / L direction, changes 7
»"Eq.“fﬁin,gﬁy_.'m‘fﬂ."_es_tmr—e—about how hail formed. Explaining that could help Rain data

explain other precipitation events too. One thing you all said was weird was that it looked like ‘ Jd high
the hail fell in places where green stuff was growing and it looked warm, so we weren't sure -Tempem’ture dat oW an )

how the water got cold enough to freeze and form hail We wanted to know more about what 4 . For winter
it was like outside on these days when it hailed. We also thought it would be useful to look at “Hum ol da looef
hail more closely, for clues about how it formed. Lets plan to look at that sort of data next Simulake how b make 24 ¢

time. Let’s start making some predictions beforehand. If you could take observations of both 1M _avow high?

things, what do you expect you might ind? Give students aminute or two totumand talk  .Clppd d a7, poer, gupe

with a partner. - b ey Change

i ‘ bhaal  durint
5& | Collect students’ unposted sticky note questions before they leave. Callecr rain ar'\d J
| .512e5  oF hai i

M Mverage femperature dala Sor us
Additional Lesson 1 Teacher Guidance

a Shorm

SUPPORTING CCSS.ELA-Literacy.SL.6.1.cc Pose and respond to specific questions with elaboration and detail by making
STUDENTS IN comments that contribute to the topic, text, or issue under discussion.
MAKING

CONNECTIONS IN While the class is building the Driving Question Board, if a student forgets to explain why or how their question

is linked to someone elses, press that student to talk through their own thinking. This is a key way to emphasize
ELA the importance of listening to and building off one another’s ideas, and to help scaffold student thinking, If
students can't figure out which question to connect theirs to, encourage them to ask the class for help. After an
idea is shared, ask the original presenter if there is agreement and why, and then post the guestion.
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This lesson's activities rely on students communicating and articulating their thinking One tool that supports i
classroom discussion is ThefCommunicating m SCIENTITIC Yvayssentence starters. This 1-page document can be h OL\/Q COP \¢S ﬁ) Y
enlarged and printed as a ¢ ster, printed on B.5-=-11 paper and posted near students’ desks, and/or scaled
down and taped into students’ science notebooks. Reference the sentence starters and encourage students to S’r . n O\’ﬁbOO\( S 2\

use them. The sentence starters can be especially useful for helping students engage in scientific talk,

particularly students who may feel reluctant to contribute. i \ a\rg e. po S*‘ei/
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