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~ CCSSM -

+ Mathematical Practices -

+ Defining Mathematical Discourse
+ Why should we tatk?

+ Creating a learning community

(et Jeids to_ To think is to
T MATH communicate
o B To communicate

1 thin

The Common Core State Standards
in Mathematics (CCSSM)

Many parents’ perspective of the reform
mathematics;

+ National Council Teachers of Mathematics

ungre o

Maihamatics

COMMON

+ The opportynity 1o change the way math 1s taught is -

“It's like, Bill has three goldfish. He buys
two more. How many dogs live in

- London?” "

Comedian Louis C. K.
The Late Show with

David Letterman ﬁi&?}%

CCSSM's Mathematical Practices

Words for mathematical

~ +.Number talks

discourse
* Math-tatk * Math conversations
s Dialogic + Classraom discussions
+ Teacher-student » Dialogue
interaction + Math expressions
» Student.student + Sharing strategies
interaction

* Think like

+ Accountable tatk mathematiclans: gg

&
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Definitions of mathematica
discourse
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My working definitions of
mathematical discourse

L rchesjrates
nstruction in wiich &Dun learners are chaﬂeng by
2

+ Discourse, “math-talk,” or

asking them to clarify an {ust} their ideas arid to
express their mathernatical thinking.

Knowing what te do with students’ ideas and teaching
E\higgren how to n discussions

g cntifying a goat and then undersgand ow to
structure and facjlitate the conversation to meet thai
goal {Kazemi & Hintz, 2074), . .

An interactive and sustained dlscourse of a dialogic
nature e}ween teachers ang dstudents aiigned to the
fonte_ntu the lesson that addrasses

earning issues {Piccolo, Harbaugh, Carter, Caprarg, &
Capraro, 2008, p. 378) .

Why Should We Talk?

and we get to help others learn.” ‘a 4% grader speaking
(TCM, Wagganer, 2045} R
Vyaotshy (1942} suggested that thinking develops (nto

words in a nomber of phases, moving from imaging to .
inner speech to ipner speaking to speech, Tracing this idea
backward, speech—talk—s the representation of thinking.

Language permits its users.to pay attention to things, -
persons and events, even when the things and persons are
absent and the events are not taking place, Language
gives definition to our memories and, by translating
experiences into symbols, converts the immediacy of
craving or abhorrence, or hatred ar love, into fixed
principles of feeling and conduct, (Huxley, 1958p. 168)

Creating a Math-Talk Learning
Community

+ Amath-talk environment is a helping .
community where inguiry and meaning-making
are nurtured, and everyons is a teacher and a
tearner. : :

+ Differences Among Students

Linguistic :

Proficiency in the home language

Number of languages spoken

Motivation

Poverty

Persopality

.
.
+
.
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Brief review of the research
literature (1)
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! {Natfonél MathEﬁatim.Advisnw Panel 5o ex lorirli%§l‘s{i:uc;i=6ﬁa| strategies
o increase th}s Era:tite is imporiant (\?am e, lkmag\, & Kroesbergen,
1011; Klibanoff, Levine, Huttenlocher, Vasllyeva, &t Hedges, 200¢).

‘The langnag teachers and their studeq% ' use in the classroom affects
cenceptiial development (Johnston, 2004),

St?ndan:l of Mathematical Practice 3--Caonstruet viabie gl‘gtuments; ang
critique the thin| ingtof athers-—gﬁ:{fde students to eﬁo ain thelr thinki

1
g?d consider the m nking of others (NGA & CCS$50, 2010% p.

hematical

Recent studies in the professional devetopment of teachers has focused

on the fmpartﬁncepf cinssreom discourse as jt relates to teacher laan}ing
—a yerbal window into tlg’z teacher’s developing gract{lce by documenking
- patterns of interactions between the teacher and students’(wood, 1953)%

L0

Mo ratteswhar you call i
-Hifath Talk” is essentls,
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Strategies to Teach
Mathematical Discourse

Brief review of the research
literature (2)

In teacher education, we‘ﬂgféi to cultivate a prE%taigginé - : + Discuss why ma.th talk is ir'nportant..

" that engages students In ic Interactions.
the natiire of classroom discatirse likely reguires + Teach students how to listen and respand

confronting exssting norms for doing mathematics.

Preservice teachers are at a critical conjuncture at .

which tepcher educatars can aglst In Tenegodating the * Introduce sentence stems.

nature of ctassroem discourse {Blanton, BePensen, ) . .

Norwoad, 20013, « Contrast explanation versus justification.
v In a study of 35 kindergarten teachers suggests that i

teachersy;hauid lgie car%fui ang selective E\%t the * Give an example.

amount of teacher talk they offer ta young children

(Eoonen, {(aﬁunan.t& lléroes ergen.%q ).g -

Analysis of {twa preservice teachers conceptions and
ractices of various forms of classroom communicationg
Al-directional, contributive, reflective, and instructive, -

| Kot Talk Movas

Creating Math Talk Communities
TCM, Wagganer, 2015

% Al Tnedstpth g About hew te Toster dinsrotim math

Productive Tatk Moves

salk, e wathor prosintied sontends soomi, o 500l intreduced

v Revoicingf: Teacher repeats come of all of what the student has Sy ovoding ane Wiks 126121,
s :

said, Students verify.
. Repeating: Asking students to restate someone else’s reasoning. |

* Reasoning: Asking students to apply their won reasoning to
someone alse’s reasoning. .

'+ Adding on:’ Promoting students far further partieigaton.
» Waiting: using wait time,

Strilonce stents
Cagrenwith _ brzaewe s
Thisdewhad i think ..
§ ave o difletont ooy tve Bevsame
¥ iady 8 conpetion sith whot | said .
When | ibenght alont the qoestin, §rongoandiogd
$hirvt e imetbiod) bowatisi,

From Classroom Discussion: Using Math Talk to Help Students Learn, 2004 - o
. - Rawding & Wills, 2012

Video--Preservice Elementary Planning a Number Talk
Teacher-Kin

+ Anticipate different strategies

+ How will you record each of these strategies

+ What guestion might you ask to fully understand and
-represent a student’s thinking or method?

+ Reflecting-what do you remember, what problem
might you do next, why?

Deepaning Understanding, Grades 4-10; ',
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Picture Books as the Springboard--
| A Reader’s Guide

-« Summary of the book
» Objectives

¢ T

+ Key Concepts

5

i + Recormended Questions to Ask your Child(ren}—to
encourage and engage in dialog
i

i

]

b e Wi

£ g poom, st e

« Engaging the chitd{ren}-hands-on exploration to
continue the dialog and enhance the concept

+ Example (handout)--Fish Eyes, Lois Elhert
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U J— . Reader Guide/Storybook Script p. 2 S
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o e vtk ﬂf;,l& " o i'niﬂ rli;:hq st rpritsenind in the ey ind add ot more™ tan. Theo asho b sidint what s
T L AT TG Pl Tty Sttt gt C tie rotal Bumbr o sone pasr plake? Fae example, fva fusmping fish, fhice 2
e fk f'm<wnmm; R s W vty ey

sountery 91 you prger pide, and enc miere drkes {olilng one sore einler

e Tt iy T Theer, Well duse, Ee™s runnit Uuan, v, b, three Another ———
ABRONTINE T7 T TN R T i L sexataple, pheaw Kovifiseg fivkios D WANY CHRUTILS RrE ¥id golng fy lacs o
Hey Canerpte Tons e Hian” counting pativons, sunber of ebjsinin o st - ’ yoer poger plute? Fhree. Right, Sod vne wore. .okes [adding v mors

o woumert huw mauy? Faop Three aud one more oiakes feer, Larts coum
Farmes Vorshian ey Skt cotibug sves, wee pnes ties paser (hend, e, o, ke, Fansr Gl Jisbl
Abdirbatst paae phaln, otosnizss. ot i 2. Nl zoll Ine dis for your stidents i Sinmt i st noubir ol souslers o
plave on u paper plate. Thien add Yone mone™ 10 H greue of cotrer ind pak o
. . B stvden [ow sy 0 you have mn? Fol edamiple, What #id yoi yefl? Godd,
Jroahuak Seadits . . A lve Count OUE S SaRnfers i iwih thirete Four, v, How ey
Toupar seeare g Lo emnt 1 ren Al do she it o 1ens Coumbig forks, ks, X altngestier? Five. 101 wid “on mare®. Now how snnes do you lave? §.e0s
bebr K. RS, VAR, RS 3 .
T The 1ty 0l ke eak 35 KK B o Bonk Tia Caw Coparf O Lok on the frait dinee, COUTH i, tvny three, (ror, Byee s Bhe rid “ony more’ nrakes sy,
WAL B8 Thar, Vi & £ikha baw prany e N " . X
T A yira ottt Tk BI P B St et peslho e ik, FETLE S Bemtons shbE-baud 1 el the die. Ak o studen. whit 3¢ fhe nvanher on the ie? 37 we added the
R ine ages, et whid Tiah i b Yot bk Gt Bk far ehie B30 sl i pead e ot arnre™ to s, by many wontkd we limve? v e st mpieaint
AU bkt Wl e greeneflod: it v e v itk ek fioh c T T e (b sty g (e e vliR eoanters ood add ope niors.
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Pihoit ooy mbans? :um (il [63 Towk Ay waheS finhie Nhah @ i (lerpp fIEh, L0k . “ote strove it the gty that £x an tha dm Pur axamply, i sledes ofis o
cunnte ane, o, e “theca™ (b voreeed respuao would b fus®,
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Power of Questioning as a Way of

) Teachers use guestions to serve many
Learning

purposes in a classroom, Cotton (1988)

T EE ST * To develop interest and mativate st
All our knowledge results from ~ actively involved in lessons;

N . ) » To evaluate students' preparation and check on
questions, which is another way homework or seatwork campletion; ‘

of saying that quéstidn.gskfng is * To develop critical thinking skills and inquiring

l [ [ attitudes;
?urlmOSt rmportant inte ectua R .+ To review and summarize previcus lessons;
00 :

: » To nurture insights by exposing new relationships;
--Neil Postman

¢ Ta assess achievement of instructional goals;and
cbjectives; and

+ To stimulate students to pursue knowledge on their -
own, -

ents ta bécome

NCTM Annual Meeting San Antonio, TX
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Revisit Bloom's Taxonomy of the

Cognitive Domain (1956) An Effective Question

« Probing guestions are a teach.ingfassessmeﬁt

strategy that provides insight into the mental The ones for which students

process students’ use by engaging them in ‘ actwely compose a rosponse

conversation about mathematics. ' d h b b ) di &
+ The goal of the question is to deepen and t ere: y become engaged in i

students' understanding of the mathematics the learning process. b

cencepts,

« Preparing these effective guestions are an
1nteﬁral component of designing quality
mathematics lesson plans for the classroom,

¥ . _
[ Bloom’s Taxonomy Revised (2002)[ ‘
Trlegary TrererTptian 1'"1“"““""“11“""““ MR T Levels Deflnition . Sample Questlon
s e Frocosyey. . .
l:.vmm‘n!wr . Hawrrevingt relésdal Sndwhedile Taim Toi ;:ccu '-F‘"L‘*9 . . . . .
Amnerdy faewbertged | ienn piemma ST
S D ot Knowledge Recalt of facts What 15 3 « 2¢
TR T TSRS xliclgmufr'ﬁr'v‘;é"&ﬁ'ﬂ'ii'iiEiTET&TaT"“ 'E_qu:s:}:ny . . . . :
o — ::;,:;f,fmi:::,‘:‘ i aeul, e liam, aid genphic E&f:_':-\"s,;.f;"" - Comprehension - Understanicing, Can you use
Buiminas i : : transforming info cubes/counters
Eit."’[:’.%w . to create a
Fxptaling IV R S combination of
3 v ' . 3477
AppIE R G R TR RIS R R WA R
it Twplotivipg
[ABAT a7 Bash I IRAMTeTul Biia 5 CORRTAEN] parie. TiTerdnlating . Application : Using Infdrmation _Lu - Gan yog shaw
e fpioeting B by paves rolons o one Edrpankeimg . solve new problerms that 3+ 2
. e i I 2l GAONEH ST 0 phiposs ] Aitabutlug . . . {5 the
Frateate KT Palimanes Bhed B evitana awd Py same 852 + 37
st Crithpuing
féyeaee Paliing elemas Logeaser A [l 3 o bal, pmrpeen
iRy Bypdastid eoharent whote of viake av orfyinad privtust, | Minning
Tdiiag
Hunkins (1995)
Levels Definition Sample Question
Analysis Breaking down the idea Explaln the “Tornareund “In a classroom atmosphere
into component parts Propertyl™ . N
{Commutative Property) conducive to good guestions and
Synithesis Combine parts ta form Write the four members questmnlng, Su.’ld,e,nts real‘ze_ a
new sotutions to & problem fact family for 3 + 2= % Shared responSI bih ty fOF thE!r
. {Addition/5ubtraction. learning.® . S
Fact families); What are g * .
other ways to arrive at . g‘? o
the answer of 57 ’ - oo
Evaluation Suggesting well-reasaned What s the best
decistons ) ) " way to arrive at the
answer. of 57 Justify
your answet.
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Video Preservice Special Education
Teacher-Elementary Student
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Wait-time---the “miracle pause”—
beyond 3 seconds

005)
' + Inerenses in the amoun
achievement; qual'{l u)[uw m mtuéem‘
+ Improyements in shude: t ) ?f}u Pmr
re{entiom aF mBasyr
delayed 1asts; v rtmr lsfsi“caJltﬂb@!tluP‘. by e
+ Increases h\ kha numbar of i ;‘w" \GM, e .;f,' o
h her ccg,n {ve respones ren sec
urate by studwiits) h T
* hwrlaws {n the fangth of o ear’e‘g’by ?t:i ‘.t’s" of responses
student responses; D T student -
.
+ Tneredses in the number of mte’r‘r‘ﬁﬁf fypruden

unsalicited responses;

- Decreasas in students falling to ’ |ﬂmﬂmj m ;mdenl !md“t
respand;

nlaractions; and,

» Incressey in the number af
questiohs posed by studenis.

Three Steps to Encourage

Interaction

1. Ask “what” questions. Point to an ftem in a
bock and say, “what's this?”
2. Expand on what the child says. Keep

expansions short and simple. Add, “Yes,

you're right} That's a square.”

3.- Ask open-énded questions, “Tell me about”
;- “What 1#2" “What do you think?"

The value of “Why?”

Dialogic Reading Technigue-PEER

+ Answers to “Why?"' questions require reflective”
thinking and diminish guesses or responses based
on rote memorization.

« Why did that happen?

+ Why didn't that happen?

- Will that always happen?

» What are the naxt steps?

+ What will happen next?

« Can you illustrate your answer?

» [s there anpther way to sotve it7

+ Have you exhausted all the possibilities?

NCTM Annual Meeting San Antonio, TX
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' |Eromr.!ts the child to say something about

the book/ probiem situation/manipulatives

+ Evaluates the child's response

EXpands the child’s response by rephrasing
~ and adding information to it, and

%epeats the prompt to make sure the
as learned from the expansion,
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Teacher-Student Interaction
Example--PEER

Questioning for Teachers and %
Students

» Looking at theé)age of a book that has a -
picture of a red triangle cn it. The teacher
says, “What is this?” while pointing
to the triangle. The child says, friengle, and
the teacher follows with “That's right
{evaluation); it's a red triangle (expansion);
look at that red triangle” (repetition}

« Flicit student thinking
= Yell us what you see, Tell us your thm#mg

+ Support student thinking
» What did you mean when you said, Show us on your
rawing what you mean

+ Extend student thinking

+ Increase participation of other students in the
conversation .

+ Probe specific math topics

How to prompt children-
CROWD

Rubrics for Implementing
Discourse for Teachers

mpletion prompts—fﬂl in the blank,

anguage

gpemended prompts—-Tell me what is
appening, increase expressive fluency

+ Wh~ prompts-—what, where, when, why; how,
develop new vocabulary

rompts-—re{ate pictures ar words

gﬁstancing P
tside the classroom, connect to the feal world

o -
Ig‘h)\ndes child with information on the structure of

+ Recall prompts—Can you tell me? Explain steps,

. ) www.clomson.edu/im

» Session 5 - How Can Professional Development
Enabie Teachers to improve Student
Achievement? Corwin Press Secondary Lenses
on Learning: Team Leadership for Mathematics
in Middle and High Schools Copyright 2009

» Silicon Valley Mathematics Initiative, The
" Mathematics Teaching Rubric--Teacher’s Role,
Student s Raie Tools for Enhancing Discourse
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1#0 Lo T . Teche

[Grlry mnew s trarny Hins m% ,
T (ERE S Final Thoughts on Math-Talk

T H LT B | S N B G T £oF

s et e N ey M e + Goal-a nurturing, meaning-maling math talk
s E.ﬁ:f:'*..r:.*:ﬁ:::"”| el e T community
oty
T — T + Everyone is a teacher and a iearner
e i {3, T v i 2 i ¢
T | Sty e e gt » Enhance averyope’s mathematicat understanding,
ool I S P e e competence, and confidence

ren Cripite Poachr et | sontint s ferchine [,
e ot e oA Abd | Skt Ut ok N 11 U
3 Py

i JraET T rE R Ty
T [ e AL
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Thank you for your attention and participation.
Wishing you good teaching and a terrific NCTM References
conference.

b e et Bt e 5 B S a0 K S I, i 17, 10202,
Toaching a7 Leamiig W K y B teachers’ math otk
ry Bt Tate? Boore g e Kt o e PR Tlh e g o chasscsens, 49, S0V o et t04

Al Brendgfur, J., & Frykholm, J. f20001, Promoating mathemaljc communication In the elassroom?
gt L R R R
Jnhnsosfg, ph(mu-n'. Cholee weras; How our language affects chifdren’s tearning. Portfand, ME:
erhoLse,

recdy, set,

math talkl

Kazerit, E, & Hintz, A (20141, Intentional talk: How to structure und lead productive
mathemattco! discussions, Portiand, ME! Stebhise,

| Wl fa e %ﬁtﬁn%gw&‘.‘a%‘fé‘ AT R DR . S AR
Payciiology, 42(1), 55-69, .

3 Piccals, D, L., Harsaueh, A, B, Carter, T, A, Caprara, M. M,, & Capraro, R M. {2008]. Guality of
EDX»PLGIH y@lg&m . IKnfﬁ,‘,{,“n‘f‘f&?.ié’.‘,‘ﬁi‘;‘i‘,’jﬁ%ﬁ‘ﬁ?‘&?& Jl‘I gfid_lepschm':! lm(}imau%s nstriction, Jourmal of
Smaith, #, S.. & Stetn, M. ¥, (201t Prastices for orch productivi Ies
Histussions, NCTM & Corwin, .

Recisohing

Stein; C. €, (20075. Promating mathematfesl disesuris in the clatsroam, Mathematics Tegcher,
10104, 265-289,

Rate this presentation on the
conferance appl

Search “NCTM” in your app store or
follow the Hnk at netm.org/confapp
to download

Join in the conversatien!
#NCTMannual

Download available presentation
handaouts from the online planner
at nctm.org/planner

NCTM Annual Meeting San Antonio, TX
2017 _ 8




