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INTRODUCE

Y = URSELF

* Name

e Current Position

 How did you hear about this
opportunity?




Goals for This Session

Understand how academic
discourse provides access
to scientific knowledge.

Learn practical and
effective strategies to
facilitate academic
discourse.




Resource Dashboard

ADE Webinar: Effective Discourse Strategies for Creating Inclusive STEM
Classrooms Resource Dashboard

Facilitators: Rebecca Garelli: Rebecca.Garelli@azed.gov | Sarah Sleasman: Sarah.Sleasman@azed.gov

ADE Science Standards Page | ADE Science Resource Page | ADE Science & STEM Professional Learning

STEM Teaching Tool #6- How Can | Get My Students to

; : PR STEM Teaching Tool #6

2 Learn Science by Productively Talking with Each Other? @ STEM Teaching Tool 46
RESEARCH: Inquiry Project/TERC- Productive Talk

2 Lox g @ Talk Science Primer

Resources

@ NSTA: Supporting Talk
4 Productive Talk Videos @ Argumentation Toolkit videos
52}

BSCS videoverse

OpenScikd Classroom Norms from the OpenScied

5 Tehberttandbock @ OpenScikd Classroom Norms
@ Discourse Strategies Doc (instructions for each strategy blt-IV/AE' eblnar-—Dlscourse
Instructions for Discourse Strategies included)
L @ Commit & Toss Classroom Video
@ Sticky Bars Strategy ’
Chat
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https://bit.ly/ADE-Webinar-Discourse
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Information and knowledge are
totally different...

. Information is raw building
oL materials.

Knowledge is what people
ge88 make out of those
TEVT materials and build within
themselves.



Just because you taught it
doesn’t mean they learned it!

I said I taught

I taught I can’t hear _ :

s - him. I didn’t say
spot to him o e
whistle. whistling. e learned 1t!

2 2 i



Common Patterns of Classroom Talk

e Cycles of Initiate, Response, Evaluate (IRE)

e Limited wait time
— Average: one second

g = T S

Source: Beyond Initial Implementation of NGSS: Supporting Science Talk for All Students, University of Washington Institute for Science + Math, Shelley Stromholt and Kerri Wingert.



Traditional Classroom Talk: I-R-E

I-R-E
Initiation
Response
Evaluation

« Answers are valued over thinking.
« Few students have a chance to participate.
e Only certain types of students participate.
« Encourages the lowest levels of thinking.




Moving Away from I-R-E

Unintended consequences 0 o
©. . evaluating student ideas.....
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More Supportive Classroom Talk

e Students must listen to each other

Talk
e Often 20% or more of class time Selene:
e (Clear goals and format Primer
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It is the students’ job to:

Students Need to do the “Heavy Lifting”

think critically

muster evidence

challenge their peers’ evidence or
reasoning

ask questions of each other
integrate their thinking with others
judge the value of an idea (not the person
putting it forward)




“Shhhh... quiet please.”




“Shhhh... quiet please.”

Or maybe not...
e Thinking and

oftenon _'3‘ *‘?‘ 4‘41 "

o Studehts ¢~

to thlnk out " ~ ~.4 ): '/ v . ”ﬁ‘\*-
e Conversations > ,_/"
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More than “just talking”

Asking questions
and defining

Obtaining, AltelsRmne

evaluating and
communicating
information

Planning and
carrying out
investigations

( . N
Science and
Engineering

Practices

1) ﬁ%@
E P Using % -
ngaging in

mathematics and

argumentfrom computational @ @
evidence ) e
Constructing thinking

\, v,

explanations and
designing
solutions

Developing and Analyzing and
using models interpreting data




Productive

Discourse
Outcomes:

students' ideas become "visible"

students compare their thinking
to others’

peer to peer interaction
increases

academic language and English
Language fluency increases

students learn to negotiate and
refine ideas

evidence used to build and
critique academic arguments




How do you support student talk in the classroom?

When student talk is promoting learning,
What do you see? What do you hear?

Are students:

listening?

® explaining ideas with
evidence?

® revising their thinking?

participating?

® connecting their ideas to

experience?

XX o
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http://www.youtube.com/watch?v=l0-u0gMa-pU

Managing Productive Talk in the Classroom

What routines or
structures do you think a
teacher would need to
have in place for
productive talk in the
classroom?




Teacher Tools for Managing Student Talk
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____ B Norms/Shared Agreements

Carefully structured groups




Setting Classroom Norms- OpenSciktd

Tools for Managing
Student Talk

Norms/Shared Agreements

Dialogue protocols

&’3 OpenSciEd

Carefully structured groups

Consider: How do these norms differ from
traditional style “expectations” or “rules” we
often see in classrooms?

8,94
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Respectful

Our classroomis a
safe space to share

We provide each other with support and encouragement.
Ne share our time to talk. We do this by giving others
time to think and share.

We critique the ideas we are working with, but not the
people we are working with.

Equitable

Everyone's
participation and
ideas are valuable

We monitor our own time spent talking.

We encourage others’ voices who we have not heard from
yet.

We recognize and value that people think, share, and
represent their ideas in different ways.

Committed to our

We come prepared to work toward a common goal.

community e We share our own thinking to help us all learn.
e We listen carefully and ask questions to help us
We learn understand everyone's ideas.
together e We speak clearly and loud enough so everyone can hear.
Moving our e We use and build on other’s ideas.
science thinking e \We use evidence to support our ideas, ask for evidence
forward from others, and suggest ways to get additional evidence.

We work to figure
things out

We are open to changing our minds.
We challenge ourselves to think in new ways.




Strategy: Commit and Toss (low risk)

Anna stood on her bathroom scale with 2 feet. She read her weight
on the scale. She then lifted one foot. What do you think happened to
the reading on the scale? |

Explain your thinking.
What “rule” or reasoning did you use to select
your choice?




Strategy: Commit and Toss

Instructions:

1. Teacher provides a forced choice question (at any point in
instruction), which may also include an explanation of their thinking.

2. Students are provided time to think about their answer and write
down their answer.

3. Students do not put their name on the paper.

4. Students crumple their paper into a ball.

5. Teacher instructs students to toss papers back and forth with all
other students, so their answer becomes anonymous.

6. Teacher indicates when to stop tossing.

7. Each student has a paper. They divide into groups based on the
answer on the paper they have.

8. Students discuss the answers and as a group determine whether

: .;)O
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their answer (and thinking, if included) is correct. Video Example.

increased

Corners

decreased

stayed the
same



https://www.edweek.org/formative-assessment-videos

Chat in: When
or how might
you use this

strategy in your |

classroom?

Commit and Toss




Teacher Tools for Managing Student Talk

o
!’i_—;"' R
. ~':\— 5

> Dialogue protocols A

Norms/Shared Agreements

Carefully structured groups
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How do teachers create a classroom culture that supports

productive talk and reasoning?

Checklist

Checklist: Goals for Productive Sl M
Discussions and Nine Talk Moves

[[]1. Tieme to Think
Partner Talk

*Help Students Share, Expand, and Clarify
Their Own Thinking T o
)
*Help Students Listen Carefully to Each DR

Other
*Help Students Deepen Their Reasoning
*Help Students Think With Others

o
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How to use talk moves and norms...

e Give students something to talk
about.

e Be prepared to consistently use
talk moves for teachers to ensure
that talk is productive.

e Be prepared to consistently
support students’ use of talk
moves.

: .;)O
Arizona
Department of Education

You pose a question to the class.

Then, what if...

l- A STUDENT GIVES A RESPONSE.

You think
Huh?? [ didn't understand tht ot oll!

useful move:
» Say more

examples

Can you say more about that!

Could you say that again’

Can you give an example of what you mean?
S0 let me see f | understnd. Are you saying...

You think:
Gee, good paint! Did everyane get that?

useful move:
» Can someone rephrase or repeat that?

excmples
Can anybody put that in their own words’
Who thinks they could repeat that!

You think:
I think students got that, but | need to dig deeper into this
student’s thinking.

useful move:
» Why do you think that?

exomples

‘What led you to think about it that way’
What's the evidence you used?

Can you explain your reasoning to us?
How did you figure that out’

You think
Students heard this, but | want them o connect with ths
idea!

useful move:
» What do other people think?

examples

‘Who agrees or disagrees, and why’
Who wants to add on to what she just said?
‘What do you think about that idea’
Does anyone have a di view!

TALK Move Mar

‘ FACES BLANK. ONLY 2 HANDS RAISED.

1 guess they need time 1 think!
» Stop & Think o Stop & Jot (50 seconds) then
» Turn-and-talk (60 seconds) then

> Ask againt

A STUDENT GIVES A RESPONSE THAT IS
WRONG OR CONFUSED.

You =

That's the wrong ceswer, but it sught be very producive 1o
discuss ©f

Go back 1o the four moves 0 e left

I. Say more

2. Can someone rephrase that?
3. Why do you think that?

4. What do other people think?

Thor' the arong Gaswec and s act gaing 1 il 25

crywrare’

» Use your best judgment about how to
move on.

examples
Can you say that again?
Does yore have 2 different view?
‘Well, acnally, remember when we _ l‘w!:mﬁﬂ)

Msr"éaa.s:a— ,.1
» Use your best judgment to get back on
track.
exsempies
Can you ik ths back to our cueston?

Can somecne tell me how this fits in with our queston?
Gee. what WAS our queston? Who can remind us?




Strategy: See-Think-Wonder

DAILY DO

Why Does the Ice Melt Faster?

<Share +Addtolibrary - Supplemental Re

| s L M2
& X i
SEE V" THINK - WONDER
What do you see? What do you think is going on? | What does it make you wonder?

:.g)o
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http://www.youtube.com/watch?v=rrYAmEptMLQ

See - Think - Wonder

1.Engage students with a phenomena (observable event).

2. See: Provide students think time in the Alone Zone ( about 2 minutes) to make observations. Important
for kids to commit to their own thinking before sharing with a partner or small group.

3. Ask students to share observations with a small group- take turns to read their list. Accountability- as
students listed to their group members’ ideas, they place a checkmark next to ideas they also had (in

common) and add new ideas to their list.

4. Think: Provide alone zone time for students to think about what is causing the phenomena to occur.
Students should/can draw upon their prior knowledge/prior experiences with the phenomena to help them

think about what is causing the phenomena to happen.

5. Wonder: Provide alone zone time for students to develop questions about how or why the phenomena

occurred.

< gEE “U° THINK

What do you see? What do you think is going on?

i WONDER

What does it make you wonder?

: .;)O
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Teacher Tools for Managing Student Talk
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Dialogue protocols A e © B

— Carefully structured groups
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Norms/Shared Agreements




What Should Classroom Talk Look Like?

Provide a variety of grouping formats:

e Partner
e Small group

e \Whole Class

Provide students class time to:

e ask questions about science phenomena/problems
e reason together about ideas, data and concepts
e co-construct meaning, explanations, solutions



Talk Format: Partner TALK

STRUCTURE and PURPOSE @)
@,

Two students engage in focused, D D
exploratory talk for a few minutes.

TEACHERS

® Plan partner talk in advance or launch in the moment to
support a class discussion.

® Listen in on partner talk.
® Ask students to bring their idea forward to the class.




Talk Format: Small Group WORK

STRUCTURE and PURPOSE

2-4 students work in small groups to share materials and @
ideas and co-create solutions/explanations. Is often P&Q
followed by whole class discussion to debrief group work. . '

TEACHERS

e Carefully design the task for group engagement focused
on sensemaking.

e Establish norms, expectations, time limit, accountability.
XX e Listen in and interacts if any support is needed.

Arizona
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Talk Format: Teacher-Guided Whole Group DISCUSSION

STRUCTURE and PURPOSE

Students gather in a circle (ideally) for
whole class sensemaking around a
common question/problem/task.

TEACHERS

e Support and guide
e Bring out student ideas and reasoning
e Facilitate student sensemaking- avoid “telling”




Teacher Tools for Managing Student Talk

S

2
T
Dialogue protocols A e © B

Carefully structured groups
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Norms/Shared Agreements




Strategy: Structured Think-Pair-Share

the Glass?

< Share +Addtolibrary & Download PDF ¢ Start a Discussion THINK
(Alone Zone)

Your ideas
go here.

SHARE

Talk with your partner to come to
some common understanding and
write your joint ideas here.




Strategy: Structured Think-Pair-Share

Structured Think-Pair-Share

Instructions

1. Teacher poses a question to students (at any

Think (record your ideas) Pair (record your partner’s ideas)

O,

point in instruction).

O
2. Students are provided time to think about their R
answer and write down their answer. (alone |
zone)

3. Students talk to a partner and each student
records a summary of their partner’s answer.

4. Students then discuss any differences in their
ideas and reach a shared understanding; they
record their common thinking/understanding.

: .;)O
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Strategy: Structured Think-Pair-Share

Structured Think-Pair-Share

Think (record your ideas) Pair (record your partner’s ideas)

Tools for Managing
Student Talk @

Norms/Shared Agreements

Share (record your common understandings/ideas)

Dialogue protocols

>
— Carefully structured groups




Structured Think-Pair-Share

Chat in: When
or how might
you use this
strategy in your
classroom?




Strategy: Think It, Ink It, Speak It

5 friends were talking about forces. This is what they said.

* Rae: | think a push is a force and a pull is .
Somethlng else Talking About Forces.

Talking About Forces

* Yolanda: | think a force is either a push or a
pull.

* Miles: | think forces are neither pushes nor
pulls. | think they are something else.

* Violet: | think pushes and pulls are forces, Which student d.o WOl s
but there is another type of force that just agree with?

holds things in place. @ Explain your thinking.
X

Talking About Forces Probe



https://drive.google.com/file/d/1QjMHUrkxScV21BrYZYBb8_6TKWKg5Gay/view?usp=sharing

P LIGHT 2 DABK.
g’g)(/;é LET 'S KEgP ﬂhnmue,'

\vﬁ !

Think It, Ink It, Speak It + Sticky Bars

LIGHT 2 DARK
LET'S KegP TthNking

»
ks



Think It, Ink It, Speak It + Sticky Bars

Chat in: When
or how might
you use this

strategy in your
classroom?




Pro-Con Pairs

- -'FQ.BLC A lot of rai for people E
= livingina des‘ert




Pro-Con Pairs Instructions

Partner A- 30 seconds +
Partner A- 30 seconds -
Partner A- 30 seconds +
Partner A- 30 seconds -

Partner B- Tell partner A what side
of the argument they favor, based
on + vs -

: .;)O
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http://www.youtube.com/watch?v=63d6zOVcmy8

Chat in: When
or how might
you use this
strategy in your

classroom?

Pro-Con Pairs




Highlighting Some Additional Talk Resources
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lead4ward

Instructional

All new instructional strategies are

movement and
discourse
playlist

8all Toss Boogie

rehearsal
and practice
playlist

Each One Teach One

extending leaming eviden|
thinking from mistakes of learn|
ploylist playlist playli}
Card Sort 32.1Test Review 321 sumi

Strategies Playlist

Stem Teaching

Tools Talk Cards

Teacher Discourse

Compare/Conar: saloon Bop ConnectaTh
e e ‘ dea st Craoebor High Fve s
Wstry Sequence

caring Loops ey Foer Uppe —
)] Play It - Say It Link It Uy Focused Listing Mind Be

Mix-Freeze-Group sl T ! » e . :
M Go with tt low One Minute
ing 00 GowiththeFow one Minte

pasQUAREShare | | top, o, and ‘ e Sauares 2 Sap Dow

Positive Pings

Rise and Shine

Stand, Stick, or Stray

Texas Two-Step

Think and Throw

Thinking Partners

Talk Science Resource Card
Sharing, Expanding and Clarifying Ideas

Why is this Practice Important?

+ Students learning English are able to have more time to think
through theirideas and express them more completely.

+ Theteacher's understanding of what students know is more com.
plete and less is assumed, allowing for more accurate assessment
of student learning

+ Students gain confidence that itis important for their ideas to be
heard in the classroom and fully understood.

Other Notes

+ Students can also be encouraged to use the talk options on the
other side of this card among one another in group talk.

STEM Talk Science Resource Card
(2520 Sharing, Expanding and Clarifying Ideas

Why is this Practice Important?

+ Students learning English are able to have more time to think
through their ideas and express them more completely.

+_The teacher's understanding of what students know is more com-

Summary Salad

Tour of Knowledg

Triple Play

Undercover Agenf

Vocabulary Pyram

Who Am 12

Move Cards

with Your Feet

Add YOUR ideas below:

Add YOUR ideas beld

nt

lbe

TEACHER DISCOURSE MOVES

thinking ‘and available for discussion

STEM Talk Science Resource Card
i Sharing, Expanding and Clarifying Ideas

Why is this Practice Important?

Students learning English are able to have more time to think
through their ideas and express them more completely.

The teacher's understanding of what students know is more com.
plete and less is assumed, allowing for more accurate assessment
of student learning

Students gain confidence that it is important for their ideas to be
heard in the classroom and fully understood.

Other Notes

Students can also be encouraged to use the talk options on the
other side of this card among one another in group talk.

STEM Talk Science Resource Card
(2020 Sharing, Expanding and Clarifying Ideas

Why is this Practice Important?

+ Students learning English are able to have more time to think
through theirideas and express them more completely.

+ Theteacher's understanding of what students know is more com.
plete and less is assumed, allowing for more accurate assessment
of student learning

+ Students gain confidence that itis important for their ideas to be
heard in the classroom and fully understood.

Other Notes

« Students can also be encouraged to use the talk options on the
other side of this card among one another in group tall

tomoreprcke cademiclanguage S0
youtesaying.

‘and think about others ideas

Rabrosdcastan dea by reeicing, o

givean deamore exposure o everyone forust”

Canhearit and think about t 3gain, e

s nersting. Canyou sy that hadsaideater?
St Who wants t expain the evidence that
Wi someonere-telthat e orus? Goup Aused?

Doyouagree o dssgree with that?”

“Whose deathinkings st diferet
romyourown?”

Help
astudent
darify
Help students
apply their Makean
thinking to idea public
others' ideas
STRENGTHEN
REASONING:
Teacher
Discourse
Help students
despentheir E‘:g':;g*
reasoning
Helpstudents
listen carefully
and react

reasoning toothers
Wil you tellus more aboutyour thinking peertalk

as; prompt peer-to-

therea

DOIN? AND TALKING MATH AND SCIENCE
trengt age

ening Reasoning, Strengthening

coneahy”

How coud we e ourmodel o Detest hose s ced

accountlorthis? Youlook uncetan What can you askX
“Whatnew questions doya have now? otnd ot o
nowr ne? Whats the connection?”



https://lead4ward.com/playlists/
https://lead4ward.com/playlists/
https://lead4ward.com/playlists/
https://stemteachingtools.org/assets/landscapes/TalkSciencePrintable.pdf
https://stemteachingtools.org/assets/landscapes/TalkSciencePrintable.pdf
https://drive.google.com/file/d/1FjcarCpgAn1DxrNUwtZqdAfCCbqsh5kf/view
https://drive.google.com/file/d/1FjcarCpgAn1DxrNUwtZqdAfCCbqsh5kf/view

Self-Evaluation for Students Engaging in Discourse

&*R OpenSciEd
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Setting

Criteria

Absent
| do not do this

Developing
| occasionally
do this
(sometimes)

Proficient
| often do this

Mastery
| consistently
do this

In large/whole
group settings
(Scientist
Circle
discussions,
gallery walks,
etc...)

Shares one’s own thinking by contributing new ideas,
questions, and additional clarification.

Listens actively to others, rephrasing, repeating and/or
reusing the ideas others have shared and asking others to
repeat their statements or to clarify ideas when they are
difficult to hear or understand.

Respectfully provides and receives critiques about
explanations, procedures, models, and questions by citing
relevant evidence and posing and responding to questions.

Invites others to share their thinking and contribute their
ideas.




Final Thought...

Opportunities to effectively engage in
scientific discourse shifts the cognitive tasks
to students, who in turn develop deeper
understanding and greater academic
success.

rizomna
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Thank you for sharing this space!

What questions do you have?



Thank you!

Please keep an eye out for the survey!

Attendance, Resources & PD Clock Hours

* You must stay on the whole time- 1.25 hours- to receive credit

* YOU print your certificate through ADE Connect (see image)- please
wait 24-48 hours of webinar before printing certificates
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