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LET'S TALK MATH!

*Understand features of effective mathematical
discourse at varying levels of implementation

*Learn to orchestrate productive classroom discussions
by posing purposeful questions

~Identify components of the classroom community and
environment that supports productive discussions

*Evaluate current practice and learn tips to increase
classroom discourse

WHAT DOES THE DISCOURSE LOOK LIKE IN
YOUR MATH CLASS?




WHAT IS MATHEMATICAL DISCOURSE?

* NCTM defines discourse as
* ways of representing, thinking, talking, agreeing, and
disagreeing;
* the way ideas are exchanged and what the ideas antail;

* and as being shaped by the tasks in which students engage as
weli as hy the nature of the learning environment.

ve teaching of mathematics facilitates discourse
students to build shared understanding of
atical ideas by analyzing and comparing student
approaches and arguments.

10/16/2015

WHY BEFORETHE HOW...

*Mathematical discourse is the primary
mechanism to develop conceptual understanding

*Turn and talk....what is the typical teacher-
student interaction in most classrooms

GOALS OF DISCOURSE

"Engaging students in the sharing of ideas, reasoning
and approaches using varied representations

* Position students as the author of ideas

* Provide opportunities for students to explain and
defend their approaches

* Ensure progress toward mathematical goal of the

lesson by making EXPLICIT connections to student
approaches and reasoning.
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ALLOWS FOR STUDENTSTO:

*Have a purposeful exchange of ideas

* Clarify understanding
* Construct convinding arguments about how and why
things work

*Develop a language for rmath

*Learn to see things from other perspectives
* Take a look at the rubric for discourse

*Turn and talk what did you notice?

CHARACTERISTICS OF A DISCOURSE-RICH
MATH CLASS

SeieCling and se

W approac

= lgentityng how different

UG drog

malhemalical ooal

FOUR KEYS TO PRODUCTIVE DISCOURSE

*High level task

*Community

*Environment

*Questioning
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Divecl attention to the valve and importance of
a student’s contribution

tt1s impartant o say describe ko compare tha
size of the piaces and then 1o look al how
many piaces of thal sizw.

Redact & question back lo the shudants or usa
students’ contrtafons 5 @ souroe for urher
chahlange or quesy.

Let me chalienge you: Is that always tue?

Align a studant's qxplanation with contem or
connect two or more comrbutions with the gaal
of advancing the dacyiacn of the conteal

You said 3, yey thers are Bires columns and
wach cohuma s 13 of S whole

Let me pui thesa ideas all together_
WWhet have we discovered?

THE ROLE OF COMMUNITY, REASONING AND
KNOWLEDGE IN MATHEMATICAL DISCOURSE
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Ensura thal students can hear each other, and
rerned theem that dey erust haar what othivs
have said.

Say that agein and louder.
Can someons repeal what was jusi said?

Ensue that everyona nol only heard, but also
understood, what a speaker said

Can someone add on to what was said?
Did everyons haar that?

Make explici the relationship between a new

Does anyone have a similar idea?

contribution and what has gone before. Do you agree or disagree with what was

said?
Your dhia sounds smiar 1o b idea

Revoice a student’s contribution, thereby
helping both speakers and listeners to engage
more pr lyinthe i

Why does thal happen?
Someone give me the tesm for that.

Tie 8 astent contributinn back to knowledge Whal have we learned in the past that Inks.
accumukriad by the dass at & previous time. vah this?

Yo Support Accolintaniity to Rigérous Thinking

Elicil evidence to establish whal contribuiion 8 Say why this warks.

studecl’s utternce it indended o make witinthe | What does this meen?

group’s larger enlerprise. Who can maka a elaim and then tall us what
ther daim means?

Open up extra fime and space in the conversation | Does the idea wark il | change the context?
Tor student reasening Use bigger numbers?

CREATING AN ENVIRONMENT CONDUCIVE
FOR PRODUCTIVE DISCOURSE
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and the matii practice—=IJSEANCHOR CHARTS

= Modet Actotints Alk Expegialions

ESLADNSH (0uUNES TOF 4Giving Drobdiema

* ESLAONSH & C1ASSTOOM EIVIFONMIET T SULDOIUIYE GF HSK Laking

Jeefi Conlent kKnowledae

eniNg ann pacence

= Good guestionmng silis

« Use a wrona answer in pedasaicaliv nraductive ways

s Kepp the mathernatica) goal ar tne jesson i rund




10/16/2015

TO ENSURE PURPOSEFUL DISCUSSIONS
TEACHERS MUST....

* Anticipate

* Monitor

* Select

* Sequence

* Connect

The effectiveness of a lesson depends sigpificantly on the care with which the
lesson planis prepared

SELECTING AND SEQUENCING SOLUTION
PATHS IN ORDER TO CREATE PRODUCTIVE
DISCUSSIONS

Jusl selieg
SEUBSIGN Lot

ORCHESTRATING DISCUSSIONS
WITH INTENTIONAL QUESTIONING




QUESTIONS...THEVESSEL TO DEVELOPING

TRUE UNDERSTANDING
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FOCUSINGVS. FUNNELING

Funneling

* occurs when a teacher asks a
series of guestions to guide
students through a
procedure or tc a desired
result.

Teacherengages in cognitive:
actvity

Student inerely answerinig
questions = often without seeing
Connection:

Focusing

* requires the teacher to listen
to student responses and
guide them based on what
students are thinking rather
than now the teacher would
solve the problem.

*Allows tencher 1o learti about
sLudent thinking

*Reqgunres students to articulate
their thinking
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LEVELS OF CLASSROOM DISCOURSE

HUFFORD-ACKLES, FUSON AND SHERIN'S {2014}
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High attention to
understanding

Attention to meaning of
procedures with some
transition to developing
understanding

Attention to procedures
and facts only

Facilitating Meaningful Discourse

Engaging students in
purposeful sharing of
ideas, reasoning, and
approaches, using varied
representations or from
multiple texts/sources

Engaging students in
purposeful sharing of ideas
underlying procedure or skill
using a teacher chosen
representation of idea.

Engaging students in
practice with skill and
practice is more important
than discussion.

Facilitating discourse
among students by
positioning them as
authors of ideas, who
explain and defend their
approaches.

Engaging in exchanges with
one or two students with the
goal of assessing what students
do or do not understand.

Inviting no explanations

Ensuring progress toward
goal of the lesson by
making explicit
connections to student

approaches and reasoning.

Ensuring progress toward goals
that are procedural in nature
by making connections with
one or two student approaches
and reasoning related to the
procedure.

Demonstrating a method
for solving a type of
problem and ensuring
progress toward the use
of that procedure.

Posing Purposeful Questions

Advancing student
understanding by asking
questions that build on,
but do not take over or
funnel, student thinking.

Advancing student
understanding by asking
questions that require students
to explain the procedures used
and the choices made

Advancing student use of
prescribed procedures by
asking questions about
steps in procedures.

Making certain to ask
questions that go beyond
gathering information to
probing thinking and
requiring explanation and
justification.

Asking questions about the
meaning of the procedures as
they relate to the goal of the
lesson.

Asking questions that
focus solely on gathering
information about the
procedures students used
to arrive at answers.

Asking intentional
questions so connections
are more visible and
accessible for student
examination and
discussion

Asking intentional questions
that make the relationships
between the procedures and
meaning more visible.

Asking questions that are
only procedure based or
recall in nature.




Accountable Talk® Moves

Talkx Move Function Exsmpie
To Ensure Pwiposshul, Cohsrent, and Produciive Group Discuselos ik

Martng Di¥rect stisn@ion 10 the vaue and impoarance of & % Important 10 62y descrde to COMPare the
a student’s conrbution. stze of e pleces and then 0ok at how

' many pieces of Bt size.

Challengng Redrect 2 QUEGION DACK 10 e sludents or use | Let me challenge you: 16 at JMAYE Sue?
sudents’ cConDEONG 35 3 SOUTCE 10T Rarther
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connect two of more contibuions with the goal | each column 5 13 of e whale
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Everyone unoersiood, what a speater 630, Dud everyone hear that?

Together

Lirking Make explics! the reiionship Detween 2 new Does anyone have a2 simiar 198a?
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To Support Accountabiily to Inowiedge

Presging for Holg stusents accountabile for e accuracy, Why does that happen?

Accuracy Creaibity, and clarity of Thelr ConIDUoNS. Somecns give me the term for hat.
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Knowledge
To Support Accountabiity fo Rigorous Thiking

Pressing for EBCR evidence 10 aclaniish what contrioution 2 Say why ]is wors.

Reasoning sutdents ullerance & intended 10 Makie within the Vihat goes this mean?
group’s larger enterpse. WhO Can make a claim and then B4 us what

their claim means?

Expanding Open up extra tme and space I he conversation | Does the idea work If | change the context?

Reasoning for sudert reasoring. Us2 digger numbers?

Michaels, S., O’Connor, M.C., & Hall, M.W., with Resnick, L.B. (2010). Engagement with learning
through talk. Accountable Talk® sourcebook: For classroom conversation that works (pp. 1-6).
Pittsburgh, PA: University of Pittsburgh, Learning Research and Development Center.




Earning Money Task

Flora, Frankie, Diana, and Derrick are waiters in a restaurant. The table below shows the amount of
money each of them made in tips on Friday night. Each waiter earned 3 times more maney on Friday

than he or she did on Thursday.

Waiter Thursday'’s Tips Friday's Tips Total Tips for
the Week
Rora $93
Frankia §54
Diana S42
Darick s84

1. How much money did each waiter make in tips on Thursday night?

2. Each person’s total for the week was 3 times more than the amount each received on Friday. How
much did each person earn for the week?

3. What is the same in Part 1 and Part 2? What is different?



Must select and sequence student solution paths appropriately to create a
productive discussion to move students toward the mathematical goal of
the lesson

Tips for selecting and sequencing:

Show incomplete work to engage discussion and clarify what needs
to happen next

Sequence them from basic (concrete) to complex (abstract)

lllustrate efficient and inefficient methods and discuss in what
situations one is more preferable over the other

Share at least one complete response

Address misconceptions that can lead to understanding but avoid
profound misunderstandings that can’t advance the discussion

Show most frequently use method first to provide entry points for
the majority

Show solutions with a range of representations
Order so that the solutions build on the previous solution

Keep the goals in mind so that students can leave with rich
understanding

Have a reason for the sequencing you choose

Make sure you get to the generalization (if there is one)



Funneling

Focusing

T: What do you notice about the pattern of each
person’s tips? (waits briefly) How much are they
multiplying by each time?

S: You multiply by 3 to find each person’s tips.

T: Right because it says each waiterearned three
times more on Friday than Thursday. How would
you find out the total for the week?

S: Multiply by 3

T: How is that the same as what you did to find
Thursday's tips?

S: You multiply by 3 on both
T: Can you show me that in an equation?

S: Writes 31 X3=93 and 93X3=

279

——

T: So what was missing in the firstequation?

S: the factor in the first and the product in the
second

T: When the factor is missing what operation can
you use? Canyou show me howto find 31 using
division?

T: What do you notice or wonder about the
waiters’ tips?

$1: | know that to find the week | just multiply
Thursday’s total by 3

T: How did you know to do that?

S1: inthe problem it says that the total for the
week is 3 times more than Thursday’s total so
you multiply by 3 for each.

T: What else do you know?

52: 1 know that Thursday's is three times more
than Wednesday’s.

T: So can’t we just multiply by 3 again?

s2: well yeah but we don’t know what to
multiply by?

T: I'm not sure | understand. Can someone
explain?

S4: She means that we don’t have Wednesday’s
total so we don’t know what to multiply 3 by.

T: Can you show me what you're saying in an
equation?

S4: wrote X 3=93.
T: Ok so what do we know about multiplication?

53: We know that it is repeated addition of equal
size groups so in this one we know there are 3
groups.

S4: so if we make three groups, we just need to
decide how many goes in each one.

$5: We're dividing them up!

T: Oh, can you show me what you mean?

Adapted from NCTM’s Princip Jesto Action: Ensuring Mathematical Success for All
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