Practices, Practices,
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How do they relate?

A Meaningful Framework
for Supporting Them All!
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Our Session Today

e Practices, Practices, Practices, ...
e 8 Effective Teaching Practices

e 8 Standards for Mathematical
Practice

e Consider a framework for supporting
it all
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Mathematics Teaching Practices

Establish mathematics goals to focus learning. Effective teaching of mathematics establishes clear goals
for the mathematics that students are learning, situates goals within learning progressions, and uses the goals to
guide instructional decisions.

Implement tasks that promote reasoning and problem solving. Effective teaching of mathematics engages
students in solving and discussing tasks that promote mathematical reasoning and problem solving and allow

multiple entry points and varied solution strategies.

Use and connect mathematical representations. Effective teaching of mathematics engages students in
making connections amang mathematical representations to deepen understanding of mathematics concepts

and procedures and as tools for problem solving.

Facilitate meaningful mathematical discourse. Effective teaching of mathematics facilitates discourse
among students to build shared understanding of mathematical ideas by analyzing and comparing student
approaches and arguments.

Pose purposeful questions. Effective teaching of mathematics uses purooseful questions to assess and
advance students' reasoning and sense making about important mathematical ideas and relationships.

Build procedural fluency from conceptual understanding. Effective teaching of mathematics builds fluency
with procedures on a foundation of conceptual understanding so that students, over time, become skilliul in using
procedures flexibly as they solve contextual and mathematical preblems.

Support productive struggle in learning mathematics. Effective teaching of mathematics consistently
provides students, individually and cellectively, with opportunities and supports to engage in productive

struggle as they grapple with mathematical ideas and relationships.

Elicit and use evidence of student thinking. Effective teaching of mathematics uses evidence of student
thinking to assess progress toward mathematical understanding and to adjust instruction continually in ways that

support and extend learning.
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Standards for Mathematical
Practice

Make senseof problems and perseverein solving them.
Reasonabstractlyand quantitatively.

Construct viable arguments and critique the reasoning
of others.

» Modelwith mathematics.

« Useappropriate tools strategically.

« Attend to precision.

» Lookfor and make useof structure.

» Lookfor and expressregularity in repeatedreasoning.



Where do they come from?
Who are they for?

Which came first?
How do they relate?

What to do about it?
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Given a specific lens of practices
Identify from the other set of practices 3 that are most critical.
Rank them in order.
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Given a specific lens of practices

Identify, grthg!p%%ggﬁ set.of prﬁ Sthat are most critical.

Rank them in or
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Given a specific lens of practices

Rank them in or

Identlgy grthg@%%lagﬁ ﬁg&%f {ﬁ:‘e’ﬁg 3 that are most critical.

_Standards F||"' M'lt-n:z'n.arlr.ll |"I'Ii.'|: ice [‘-':t ||:||.'1t:-. F| [;1E_NI |

1156 Construct
viable Lonk for
oms ATEUMEnts and
||1|_'| Heason amd Llge Lask For EXPTesEs
| E 0 perseviere | abstractly critigque the apprapriate and make | regularicy
; insalving | and reasnning Muodel with toals Attend to use of in repeated
ﬂg_ 5 | them | quantitatively  of others | mathematics | strategically | precision | structure | reasoning
\ e Establizh |
C | mathematics goals | .
| T | ko focus learning ] J
I Implement tasks
¥ that promnte
| E reasoning and

| problem solving

| =g and connect
mathematical
I"I'."L'II'E'S-EII[.'IHUI'IS\.
Facilisate |1'm'|:1.ngf||l

| mathematical

| discourse,

| Poss purpossful

! questions.

| Build pracedural

| Muency from

conoepiual

unlil.'rnun.d:inﬁ.

Support productive

strugsle i learning

mathematics.

Elicit and use

evidence of student

thinking.

5 m

o E=

BES 9w

L2017 MATHEMATICSVISION PROJECT MATHEMATICEVISIONPROJECTORG
MY 8 o ramup OPENUPRESOURCES ORG



ICO

What
What
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patterns have emerged? What do you notice?
do you wonder? How do you feel?

8 x 8: Teacher by Student Practices

Standards for Mathematical Practice [Students Engaged])
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What patterns have emerged? What do you notice?
What do you wonder? How do you feel?

e Some rows/columns are not marked or
not marked much at all.

- Practices that are natural for you

- Practices not on your radar that need
more attention
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What patterns have emerged? What do you notice?
What do you wonder? How do you feel?

e Wondering what correlations there
might be and which ETPs might foster
certain SMPs
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What patterns have emerged? What do you notice?
What do you wonder? How do you feel?

Feeling-
e excited about the possibilities
e intrigued by the potential connections

e overwhelmed by the amount of things
to attend to and consider



How can we realize all of the
practices?

e Progression
e Coherence

e Frameworks



MHATIOMAL COUMCIL OF
I TEACHERS OF MATHEMATICS
{ BRATIMNG 10D YEARS

Calls for Coherence and Progressions

NCTM Curriculum Principle:

A curriculum is more than a collection of
activities: it must be coherent, focused on
important mathematics, and well articulated
across the grades.

(PSSM,2000)
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Calls for Coherence and Progression

*  conceptual understanding—comprehension of math-
emartical concepts, operations, and relations

o procedural fluency—skill in carrying out procedures
flexibly, accurately, efficiently, and appropriately

e srrategic competence—ability to formulate, repre-
sent, and solve mathemancal problems

®  adaptive reasonmg—capacity for logical thoughr,
reflection, explanation, and justification

o productive dispositton—habitual inclination to see
mathemarics as sensible, useful, and worthwhile, coupled
with a behef in diligence and one’s own efficacy.

‘The most important observation we make abour these

five strands 1s that they are interwoven and interdependent.

"This observation has implicanons tor how students acquire Intertwined Stranda of Proficlency
mathemartical proficiency, how teachers develop that profi-

ciency in their students, and how teachers are educated {Addlng it U[} 2[][]1}
to achieve thar goal. '
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Calls for Coherence and Progression

“The Common Core State Standards in
mathematicswere built on
progressions...informed both by research
on children’s cognitive development and by
the logical structure of mathematics.”

ProgressionDocument Introduction
http://ime.math.arizona.edu/progressions/
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Calls for Coherence and Progression

“Coherenceis about making math make
sense.Mathematics is not alist of
disconnectedtricks or mnemonics. It Is an
elegant subject...

(CCSSMPublisher’s criteria, pg.3)
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“Fragmenting the
Standards into
individual
standards, or
individual bits of
standards, erases
all these
relationships and
produces a sum
of parts that is
decidedly less
than the whole.”

Phil Daro, Jason Zimba, Bill
McCallum
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Calls for Coherence and Progression
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Effective Teaching Practices

Establish mathematics goals to focus learning.

Implement tasks that promote reasoning and problem solving.
Use and connect mathematical representations.

Facilitate meaningful mathematical discourse.

Pose purposeful questions.

Building Procedural Fluency from Conceptual understanding
Support productive struggle in learning mathematics.

Elicit and use evidence of student thinking.
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Effective Teaching Practices

* Establish mathematics goals to focus learning.

* Implement tasks that promote reasoning and problem solving. “ Student
learning is greatest in classrooms where tasks consistently encourage
high-level student thinking and reasoning and least in classrooms where
tasks are routinely procedural in nature.”

* Use and connect mathematical representations.

* Facilitate meaningful mathematical discourse.

* Pose purposeful questions.

* Build procedural fluency from conceptual understanding.
*  Support productive struggle in learning mathematics.

* Elicit and use evidence of student thinking.
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Effective Teaching Practices

* Establish mathematics goals to focus learning.

* Implement tasks that promote reasoning and problem solving.
* Use and connect mathematical representations.

* Facilitate meaningful mathematical discourse.

* Pose purposeful questions.

* Build procedural fluency from conceptual understanding. Effective

teaching of mathematics builds fluency with proceduresona
foundation of conceptualunderstanding sothat students, over time,

pbecomeskillful in using proceduresflexibly asthey solve contextual
and mathematical problems.

*  Support productive struggle in learning mathematics.
* Elicit and use evidence of student thinking.
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Effective Teaching Practices

* Establish mathematics goals to focus learning.

* Implement tasks that promote reasoning and problem solving.
* Use and connect mathematical representations.

* Facilitate meaningful mathematical discourse.

* Pose purposeful questions.

* Building Procedural Fluency from Conceptual understanding

* Support productive struggle in learning mathematics. Effective
teaching of mathematics consistently provides students, individually

and collectively, with opportunities and supportsto engagein
productive struggle asthey grapple with mathematical ideas and
relationships .

* Elicit and use evidence of student thinking.
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Effective Teaching Practices

| Establish mathematics
| goals to focus learning

Iimplement tasks that
promote reasoning and
problem solving
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from conceptual
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;

v
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Fig. 10.1. A framewerk for mathematics teaching that highlights the relationships
between and among the eight effective teaching practices

Taking Action 9-12
(NCTM, 2017)
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Enhancing Classroom Practice

“Tasks ... gain more traction when used within
sequences of tasks that develop students’
understanding of larger mathematical ideas or
processes.” Enhancing

Classroom
Practico

X

Boston, Madler & Cutone, “Implementing Tasks That Promote
Reasoning and Problem Solving.” Enhancing Classroom Practice with
Research Behind Principles to Actions. Reston: NCTM, 2017. 13-26)



Progressions and Coherence
Facilitate engagement in all of
the Practices!

Considering progressions
Increases my hope for
improvement.
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There is a need for a
framework

« Chazanand Ball (1999),arguethat educators are often left
“with no framework for the kinds of specific, constructive

pedagogical moves that teachers might make.”

» Stein et al. (2008)refer to afirst generation of
instructional reform from which “many teachersgotthe
impression that in order for discussionsto be focusedon
studentthinking, they must avoid providing any
substantive guidanceat all,” and they refer to a second
generationof instructional reform “that re-assertsthe
critical role of the teacherin guiding mathematical
discussions.”
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There are some excellent
frameworks

e Levels of Cognitive Demand
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There are some excellent

frameworks
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There are some excellent
frameworks

e Levels of Cognitive Demand

e Launch, Explore, Summarize models of
instruction.
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There are some excellent
frameworks

e Levels of Cognitive Demand

e Launch, Explore, Summarize models of
instruction.

e 5 Practices for Orchestrating Productive
Mathematics Discussions



MHATIOMAL COUMCIL OF
I TEACHERS OF MATHEMATICS
ER& : Y 3

There are some excellent
frameworks

(NCTM, 2011, 2018)
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Putting it into Practice!
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There are some excellent
frameworks

e Levels of Cognitive Demand

e Launch, Explore, Summarize models of
instruction.

e 5 Practices for Orchestrating Productive
Mathematics Discussions

e And more...
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There are some excellent
frameworks

e Levels of Cognitive Demand

e Launch, Explore, Summarize models of
instruction.

e 5 Practices for Orchestrating Productive
Mathematics Discussions

e And more...

e These are Great!
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There are some excellent
frameworks

Levels of Cognitive Demand

Launch, Explore, Summarize models of
instruction.

5 Practices for Orchestrating Productive
Mathematics Discussions

And more...

These are Great!
All have supported improvements in pedagogy
However, focus at the task level!
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Calls for Coherence and

Progressions

e The CCSSM publisher’s criteria, Principles to
Actions, Catalyzing Change and others, wouldn't
urge us to do more if we had arrived.

e We need a sustained, persistent press for
student thinking, development of conceptual
understanding and procedural fluency, supported
productive struggle that occurs on a daily basis.

e The effort to implement a task needs to lead to
the implementation of a progression of tasks
and a curriculum that is coherent, rigorous and
focused.




Calls for Coherence and

Progressions
NCTM Curriculum Principle:

A curriculum is more than a collection of
activities: it must be coherent, focused on
important mathematics, and well articulated
across the grades.

(PSSM,2000)
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8 and 8

8 for teachers related to teaching
8 for students related to doing mathematics

Mathematics Teaching Practices
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Seems sensible to have a
framework that connects

the 8 with the 8.

And at the same time
promotes progression!



Comprehensive Mathematics
Instruction Framework (CMI)

Discinss Launch Discuiss Launeh

Teaching PRACTICE DEVELOP Teaching
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CMI Framework Supporting Practice

When it comes to all of the practices
we have to consider, what advantage
is there to a framework containing
cycles?
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Supporting Task Implementation

Determine Goals &
Select a task

E:":EE:;;:;;?;: iﬁ?:vj S Anticipate Student Responses
p g Plan questions

Discuss Launc

Sequence work to produce
Meaningful discussion

Monitor Student work &
Explore Thinking

Select student work to be used
to accomplish goals

5 Practices for Orchestrating Discussions
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Supporting Task Implementation

Facilitate Meaningful Establish Mathematical Goals
Mathematics Discourse to Focus Learning
Discuss Launch

Implement Tasks That Promote
Reasoning and Problem Solving

Use and Connect Mathematical
Representations

Elicit and Use Evidence of
Student Thinking EXp'OI’E Pose Purposeful Questions

Support Productive Struggle
In Learning Mathematics
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Supporting Coherence & Progressions

PRACTICE DEVELOP
Understanding Understanding

Learning
Cycle

SOLIDIFY

Understanding

“Develop Understandingtasks
surfacestudentthinking

»Solidify Understandingtasks
examine and extend

*"Practice Understandingtasks
build fluency
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Develop Understanding

— Low threshold, high ceiling (easyentry, but extendablefor all
learners)

— Contextualized (problematic story context, diagrams, symbols)
— Multiple pathways to solutionsor multiple solutions
— Surfacestudent thinking (misconceptionsandcorrect thinking)

— Purposeful selection of the vocabulary, numbers, etc.to reveal
rather than obscurethe mathematics

— Introduce a number of representations

— constructing viable arguments and critiquing the reasoningof
others



|CO e or i
Solidify Understanding

— Task context, scaffolding questions and constraints focus
students’ attention on:

* looking for patterns and making useof structure

* looking for repeatedreasoning and expressing
regularities asgeneralized methods

+ attending to precisionin languageand useof symbols

* constructing viable argumentsand critiquing the
reasoningof others

« using representations and tools strategically

for the purpose of developing deeperlevels of
understanding of mathematical ideas,strategies,and/or

representations
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Practice Understanding

» Practicetasksfocusedon refining understanding

— Task allows student to usereasoning habits to
contextualize (symbolic to real-world) and decontextualize

(real-world to symbolic)problems and situations.

— Tasksinvolve sufficient complexity to refine
mathematical thinking beyondrote memorization

— The task requires a high level of cognitive demand because
students are required to draw upon multiple conceptsand

procedures, make useof structure and recognize complex
relationships among facts, definitions, rules, formulas

and/or models
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Practice Understanding

* Practicetasksfocusedon acquiring fluency

— Task involves either reproducing previously learned facts,
definitions, rules, formulas or models;ORdrawing upon
previously learned facts,definitions, rules, formulas or

models;OR committing facts, definitions, rules, formulas
or modelsto memory

— An appropriate vehicle of practice is selected(e.g.,
routines, games,worksheets, etc.)which allows for
reproducing,drawing upon, or committing to memory
previously examined mathematics

— Task focuseson a broad definition of fluency: accuracy,
efficiency, flexibility, automaticity
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6.1 Photocopy Faux Pas

oo >

Burmell kis & new job at s copy aenler belping prople sie the
Phulscrgy mathees, Bl (inks he kaows eoervibog abo malng phetecupie, and w e
daln’t compleie Biy o vaages oo b Fol the Iraiseng masl.

Mr. and Mrs. Deasbur are making 3 scragheok for Mr. Donabee’s gramdfather’s 75
barthiey party, sad they sant o enlarge s sieich of thair grandther siich wes doeen when ho
e i Werld War [L They hawe purchaed some ve ry sspensees scraphook paper, ssed fhey would
Elw Ehis smage is b rentered o the page Heosise fhey are asamilsr with e process of
ealirging an image, they Sayve come b Berncll for Belp

"W woemale like 1o ke o copy ofthiy image that in Pwice as beg, and centered is Uhe midille
of this wery expeasive srapbook paper.” Mrs. Denahue says. “Can yoa help o with tat™

ariaindy.” says Burmell “Glad o be of sarvioe”

Burmeell Liped 13w origimed imape m the middle of 3 white piece of paper, plaosd il on the
plan nf the phetrenpy soehine ceseried (82 Fgenony wcrapienk peper i=5e tee pager fray. il
#1 teee emlaTpemenn {eatare a0 2%, i

b v, fhuin ey man pssbaned

RS LI R -
aman wwm b v e e 4 B B TR

“You've ruined sar expessive pager.” omed Mre Donabes.
“Muih uod Ehve limige by o e pager ihlesl ul being cestered "

“And thiv image & more tham beice as big.” Mr. Donahee complaised. “Uine fearth. of
prasdips’s piciurs is laknsg up @ much spece ay tee ongnal.”

bt st | o o it A lmiis C L MY 400 u'. il sl i s
Y [e———— 130 project
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6. 2 Triangle Dilations

I Gaven SAAC gan posst M pi i coniter of o dlation o locate the vertom of o lFissgle thst has
wide bengihe Bt are Brew tomes bonper than the sdes of AABC

2 Now we poist M as the cemler of & dilstics b locate the vertae of o triangls that has wide
lenprhs thai s one bald Ve esgih of e sl ol SR
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A
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L
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6. 4 Cut by a Transversal

ey B

Draw Pws isteroscEmg Lrasveeriah so o shewl of heed paper. s o e lollowssg daspram. Label the
i of stervection ol the traniveralu A Seloct say bws of The berteenial lines fo o §he Eird
wide of Hiwn dilfvresd Erlanghe.
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shmdar !

/

II'III \ 2 Labelthe vermces of the wiangles 'Wre same
prupoeticasley slalrment albet The sile ol e
trianglas and then verily the proportiondity sisismenis
by mersuring e wides of the frasgles.

L Selet a tuind hormeastal e segnvent b0 ferm 3 third triasgle dhat is seilar te tee other twe
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6. 5 Measured Reasoning 3 3
£
E 3
Find the measures of all missing sides and aagles by using grometnic reasoning, net nuders and
protfacbory. I pou Sink & medsuremaiil i mpoile Lo Sed, |destly what miorestion yos arg
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Attending to Precision

PRACTICE DEVELOP

UlildE!' tanding Understanding
Look for and express regularity L . Make Sense of problems and
In repeated reasoning e€arning Persevere in solving them
Construct viable arguments and CVCIE e
Critique the reasoning of others Quantitatively y

SOLIDIFY

LESK 108 8d make Understanding Use Appropriate tools strategically

Use of structure
Model with Mathematics



Where do they come from?
Who are they for?

Which came first?
How do they relate?

What to do about it?

Establish mathamatics goals to focus lamning. Eecive tsaching of meshemates easanlishes cear goas
for thie macheetics that students ere leaming, situates goals within beersing prog ressions, and wses the goel 1o
guide irairecionsl decisions.

Standard-! !’DI‘ M’athmuﬂl Prm . Implement teks that promate ressoning and probilem selving, Efect ve teachisg of methemstic sgages

shaciests in salving aod dscuasing tesks thet peamine mathemalics’ seascn g Snd problem sabeng a5d sllom

I ‘ ] SEI'IEE‘ﬂf F‘ml ] s m ma 1:-“ !l:ll'f-ri.rl.g |] : . ) b ety paoints and wariesd 80 hion &1 alEgies,

Usa sned connect mathematicnl reprass nt sticas. Effsctivm maching of mathamatics angages sttt is

Rmn abmlf End qmtitiﬁ‘iﬂrf- TECTL] CONMECEEE BT DAG mathamaial repraseran ofd 1D deasen uncers nding il gt o 2o SRt
: a iy - andl procadures and a ook e T e
- Construct viable arguments and critigue the reasoning of i ot s -

Facilitate maaningfel mathematical discourss, EFlecive teaching of mathematcs feci tenes disco e

others. smong ytudents b bulld shared usderstending of mathemeticel ideas by enefyzng and compariag siudent
Model with mathematics. ot comes A | |
Use appropriate tools strategically. f;:m:i.‘: Lﬁi“.‘é’.‘? .:‘:ﬁi"ﬂ?‘ﬂifiﬂi”;i‘i'??ﬁ:f Ef;::: e

« Attend to ]}I'E'Eiﬁhﬂ.. . Buildl presoedural mlujl;mﬂnupqud enderstanding. Elfesrve teaching of matharmate bk fuensy
Look for and make use of structure. ki s o .yt e e
Look for and eXpress 'I"E'E'I.Ih]'itf in I'EFEﬂt'Ed I!'E‘E.HJI'HI.I'E. . Support productive struggle In lsamsing mathematics. Effactve macting of mathematics consiaentdy

nrovites shudents, indwidually and colectivaly, wich opportusities and supporss 1o angage n productive
wirugale oty grappks wics mathosaesl oae o elitionshios

Ellcit snd wse evidencs of studemt thinking, FHectne tesching o' mathematics yses sidence of shdent
[Finking 10 ideEs progres iwdid =atmeratcal psdenlanding §nd 5o pcfest Palnacton centnualy in v tht
RIppOT andl exiend lmamng
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Given a specific lens of practices
Identify from the other set of practices 3 that are most critical.
Rank them in order.

8 x 8: Teacher by Student Practices

Copstroc
viable
Make sense Arguments Lok for and
of prohlems | Reason ard erisique Lise REPFESE

and abstractly the appropriate Look forand | regularity in
peErsevere in | and PEas N g al | Model with Consds Artend 16 I8 TRTEEEr P peane]
salving them | quantitatively | others mathematics | strategically | precsion structure reasoning

Establish
mathematics goals
to Foscus learning
Implement tazks
that premote
reasnmning and
preblem salving,
Use and comnect
mathematical

representations.
Facilitate meaninghal

mathematical
discoarse.

Fase purposehal
qunstians.

Build precedural
Muency From
cancepiual
understarling,
Support productive
struggle in learning
mrathematics,
Elicit and uze
evidence of student

thinking,
ST MATHEMATRCSVISION PROJECT

MATHEMATICS\VISIONPROUECT ORG
MY™ Loremur DPEMUPRESOURCES ORG
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