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Agenda
Revisit the Math Shifts

Discussion on responses to pre-reading
What is procedural fluency & how do you build 1t?
Analyze a problem

Teacher & Student Actions

Questions & Closing
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Key Shifts in Mathematics

Since the summer COMMON CORE SHIFTS FOR
experience, how have MATHEMATICS
you attended toO the @) Focus strongly where the Standards focus

. . Coh : Think des, and link '
shifts in your classroom | < e e s B meer

. 7l Rigor: In major topics, pur with equal intensity:
or 11 YOul‘ tCaChCI' O cognceptual i?“ude?st:nd?r:jg:ﬂ;focedurglskill aenr::i ’

. fluency, and application

pfeparathIl COUI'SCS? achievethecore.org/shifts-mathematics ACHIEVE THE CORE
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Procedural Fluency in Mathematics ., ... .

NCTM | rracurrs oF MaTHIMATICH

Procedural Fluency in Mathe matics
A Position of the MNatwonal Councel of Teachers of Mathematics

® What Assumptions does the author of — I

NCTM Position
Procedural fluency i a crrical component of mathesnatical proficeency. Procedural
: flwency is the abdity i apply procedures sccurately, efficienily, and Bevibby; in rmsfer
e e z; O ° procedures to different protlems and contexts; 1o busld or modify procedures from other

=nd o recognize when one stiraegy of procedure is more approprime o apply
than anather. To develop procedurn| Auency, students need expenence in Eegrating
concepis and procedures and building on familiar procedures o they create their own
infoamal strmegies and procedures. Studenss need opponunities to justify both efoemal

® What do you Agree with in the text? R e

disiribuied praciice,

Procedural flueney i more than memorizing facs or procedires, and @ is more than
undersinnding and being ahle 1o use one procedure for 8 gwen simiwn. Procedural

. .

® What do you want to Argue with in the e
problem sobving (NGA Cemer & CCSS0, 2010, NCTMW, 3000, 2004 ). Besearch suggests
that once siudents have memerized and practiced procedures that Sey do not undersiand,
they have less metivaiion to undersinnd thew meaning or the reasonng behind them
[Hlehtﬂ‘ 1995, Therefore, the development of studerss” conceptul undersanding of

D procedures should precede and coincide with insinection on procedures. Alihough
teXt conceptual knowledge & an essential foundation, procedural knowledze & importane in

its own right. All sssdents nead so have o deep and flexible knowledge of & varieny of
quiurs.nlm:guuhm.lhllw i make eritcal judgmenis about which procedures or
sniegics are appropriaie for wee 0 panicalar ssustions | NEC, 2001, 2003, 200 2; Siar,
Js)

® What parts of the text do you want to B e e

arithmetic operations, o5 well &5 their own md others” use of woals ke caleulsiors,
computers, snd manigulative materials (NRC, 20011 Procedural fluency extends
suderes” computatcral fluency and spplies in 2l sirands of mathemmics. For examgple,

.
D in dgehra, stadents develop general equation-solving procedures thad apply o classes.of
S lre tO Or Ct l I O I I jproblems and seleci efficient procedares (o use in sobving specific problems, In geomeiry,
. procedural fuency might bhe evident in stwudents” ahility bo apply and analyvze a senes of
@eomeiric transformations or in their abdity o perform the sieps in the messamement
process accurately and efficiemly.

Procedural fluency buslds from an mstias] exploraion and discussion of number concepis
%0 using indormal ressoning sirstegies and the propenies of operaions io develop genemal
mnethods for solving problems (NCTA, 2014} Effective ieaching practices provide
expenences that help stadenis 1o connect procedures with the underlying concepis and
provide siudenis with opportunities io reheanse or practice sirstegies ond to justify e
procedures. Practice should be binef, engaging, purposefil, and distribwned (Rohrer,
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Learning Target

I can incorporate the teaching practice of building

procedural fluency from conceptual understanding.
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What does fluency mean?

® Students are able to choose flexibly among methods and

strategies to solve contextual and mathematical problems.
® Students understand and are able to explain their approaches.

® Students are able to produce accurate answers efficiently.
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How does fluency build?

Informal Develop &
Reasoning Use General
Strategies Methods
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How does fluency build?

Informal Develop &
Reasoning Use General
Strategies Methods

o W Bh2  s=12
12

tm



Compute 46 x 68

Solve this problem in at least two ways.

What does a student need to understand to answer this
problem?
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Array model Open array model
Describe how o @
the models and
. ! 0 €0 x40- 2900 %
algorithms relate i '
to key "" 8| gr40 - 20 :gi—']
understandings s
about Accessible algorithm Conventional algorithm
multiplying
AR . 4046 5
multi-digit 6 (0F A}
T dou = ox%0 (¥
numbers. 30 = Lok x
30 = & x40 ¢ 3 6 g
by = 6o
KTFO ag
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What are teachers doing? What are students doing?

A)  Providing students with opportunities to use A)  Making sure that they understand and can
their own reasoning strategies and methods for explain the mathematical basis for the
solving problems. procedures that they are using.

B) Asking students to discuss and explain why the | B) Demonstrating flexible use of strategies and

procedures that they are using work to solve methods while reflecting on which procedures
particular problems. seem to work best for specific types of

C) Connecting student-generated strategies and problems.
methods to more efficient procedures as C) Determining whether specific approaches
appropriate. generalize to a broad class of problems.

D) Using visual models to support students’ D) Striving to use procedures appropriately and
understanding of general methods. efficiently.

E) Providing students with opportunities for

distributed practice of procedures.
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B)

©)

D)

E)

What are teachers doing?

Providing students with opportunities to use
their own reasoning strategies and methods for
solving problems.

Asking students to discuss and explain why the
procedures that they are using work to solve
particular problems.

Connecting student-generated strategies and
methods to more efficient procedures as
appropriate.

Using visual models to support students’
understanding of general methods.

Providing students with opportunities for

distributed practice of procedures.
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Which action would you like
to work on or know more
about?

What are the challenges in
taking that action?

How can you prepare to
incorporate this action into

your teaching?
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Post Webinar Assignment What are teachers doing?

A) Providing students with opportunities to use
Choose one of the teacher ) 5 PP

their own reasoning strategies and methods

actions and focus on it through  for solving problems.

. B) Asking students to discuss and explain why

a SCTICS Of ICSSOHS. the procedures that they are using work to
solve particular problems.

C) Connecting student-generated strategies and

Be prepar ed to share your methods to more efficient procedures as
appropriate.

GXPCIICHCC next ume. D) Using visual models to support students’
understanding of general methods.
E) Providing students with opportunities for

distributed practice of procedures.
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So of ten you find

that the students
youw're tRying To

INSPIRE

are the ones that
end up inspiring you.

Sean Junkins

Vchspiyed
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