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Presenta4on	  44	   Building	  Computa4onal	  Fluency	  
Through	  Conceptual	  Understanding	  
	  
	  
	  
	  

	  A	  	  Mathema4cal	  Teaching	  Prac4ce	  
	  

	  for	  Effec4ve	  Teaching	  and	  Learning	  
	  	  

NCTM’s	  Principles	  to	  Ac.ons	  

NCTM’s	  Principles	  to	  Ac4on:	  

	  
	  
Computa4onal	  fluency	  is	  strongly	  related	  to	  
number	  sense	  and	  involves	  so	  much	  more	  
than	  the	  conven4onal	  view	  of	  it	  encompasses	  

NCTM’s	  Principles	  to	  Ac4on:	  

Fluency	  Progression:	  

•  Ini4al	  explora4on	  and	  discussion	  of	  
number	  concepts	  

•  Informal	  reasoning	  strategies	  based	  on	  
meanings	  and	  proper4es	  of	  opera4ons	  

•  General	  methods	  as	  tools	  in	  solving	  
problems	  

NCTM’s	  Principles	  to	  Ac4on:	  

•  Fluency	  is	  not	  a	  simple	  idea	  

•  Students	  are	  able	  to	  choose	  flexibly	  
among	  strategies	  

•  Students	  understand	  and	  are	  able	  to	  
explain	  their	  approaches	  

•  Students	  produce	  accurate	  answers	  
efficiently	  

NCTM’s	  Principles	  to	  Ac4ons	  
Although	  they	  provide	  a	  vehicle	  for	  all	  students	  to	  
demonstrate	  understanding	  and	  to	  extend	  
thinking,	  math	  drawings	  and	  visual	  supports	  are	  of	  
par4cular	  importance	  	  

•  for	  ELL	  

•  learners	  with	  special	  needs	  

•  struggling	  learners	  
because	  they	  allow	  more	  students	  to	  par4cipate	  
meaningfully	  in	  the	  math	  discourse	  in	  the	  
classroom.	  
	  

•  for	  ELL,	  	  

•  learners	  with	  special	  needs,	  or	  	  

•  struggling	  learners	  
	   	   	   	   	   	   	   	   	   	   	   	  	  

because	  they	  allow	  more	  students	  to	  
par4cipate	  meaningfully	  in	  the	  math	  
discourse	  in	  the	  classroom.	  

Models	  of	  Thinking	  and	  for	  Thinking	  	  	  	  	  	  
Area	  
Model	  	   Models of Thinking and for Thinking 

2	  +	  8	   8	  +	  32	  

Ra4o	  
Table	  
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Models of Thinking and for Thinking 
Number	  
Line	  

MLC	  01/01/15	  

What	  Is	  Computa-onal	  Fluency?	  
Efficiency	  
Efficiency	  implies	  that	  the	  student	  does	  not	  get	  bogged	  down	  in	  many	  
Steps	  or	  lose	  track	  of	  the	  logic	  in	  the	  strategy.	  An	  efficient	  strategy	  is	  	  
one	  that	  the	  student	  can	  carry	  out	  easily,	  keeping	  track	  of	  sub-‐	  
problems	  and	  making	  use	  of	  intermediate	  results	  to	  solve	  the	  problem.	  
Accuracy	  
Accuracy	  depends	  on	  several	  aspects	  of	  the	  problem-‐solving	  process,	  
among	  them	  careful	  recording,	  the	  knowledge	  of	  basic	  number	  
combina4ons	  and	  other	  important	  number	  rela4onships,	  and	  concern	  
for	  double-‐checking	  results.	  
Flexibility	  
Flexibility	  requires	  the	  knowledge	  of	  more	  than	  one	  approach	  to	  solving	  	  
a	  par4cular	  kind	  of	  problem.	  Students	  need	  to	  be	  flexible	  and	  choose	  an	  
appropriate	  strategy	  for	  solving	  the	  problem	  at	  hand.	  They	  can	  use	  one	  
method	  to	  solve	  a	  problem	  and	  another	  method	  to	  double-‐check	  results.	  	  	  	  	  

3	  
Components	  

MLC	  01/01/15	  

The	  CCSS-‐M	  reinforce	  problem	  solving	  and	  con-‐	  
ceptual	  understanding,	  and	  they	  place	  greater	  	  
emphasis	  on	  Number	  and	  Opera4ons.	  
	  
•  automa4city	  of	  facts	  
•  proficiency	  with	  efficient	  computa4onal	  strategies	  
•  define	  grade	  levels	  where	  proficiency	  should	  be	  achieved	  
	  	  
	  
Where	  must	  students	  show	  fluency	  at	  each	  grade	  level?	  
	  

Fluency	  

MLC	  01/01/15	   MLC	  01/01/15	   MLC	  01/01/15	  

MLC	  01/01/15	  

Models	  &	  Strategies	  for	  Mul4plica4on	  
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Building	  Ra4o	  Tables	  

Work	  with	  a	  partner	  to	  build	  a	  
ra4o	  table	  with	  one	  of	  the	  
following	  numbers	  to	  20:	  
	  
	  9,	  12,	  15,	  20,	  25,	  34,	  43,	  52	  
	  	  	  	  13,	  18,	  27,	  39,	  48,	  65,	  72	  

Mul4plying	  by	  Tens	  &	  Fives	  

NCTM’s	  Principles	  to	  Ac4on:	  
	  
Hazards	  of	  a	  rush	  to	  fluency:	  
	  

•  Undermines	  student	  confidence	  
•  Undermines	  interest	  
•  Considered	  a	  cause	  of	  math	  anxiety	  
•  Hinders	  sense	  making	  

Strategies	  for	  Mul4plica4on	  

	  
	  

Cynthia	  Hockman-‐Chupp	  
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NCTM’s	  Principles	  to	  Ac4ons:	  
Effec4ve	  teaching	  of	  mathema4cs	  	  
	  

•  engages	  students	  in	  making	  connec4ons	  
among	  mathema4cal	  representa4ons	  

•  	  to	  deepen	  understanding	  of	  mathema4cal	  
concepts	  and	  procedures	  	  

•  and	  as	  tools	  for	  problem	  solving	  

NCTM’s	  Principles	  to	  Ac4ons:	  
	  
	  

• When	  procedures	  are	  connected	  to	  
underlying	  concepts,	  

•  students	  have	  beeer	  reten4on	  of	  the	  
procedures	  	  

•  students	  are	  more	  able	  to	  apply	  them	  
in	  new	  situa4ons.	  

NCTM’s	  Principles	  to	  Ac4ons:	  
Conceptual	  understanding	  	  

•  comprehension	  and	  
connec4on	  of	  concepts,	  
opera4ons	  and	  rela4ons	  

establishes	  the	  founda4on,	  and	  is	  necessary	  
for	  developing	  procedural	  fluency	  

•  meaningful	  and	  flexible	  use	  of	  
procedures	  to	  solve	  problems	  
	  
	  
	   	   	   	   	   	   	   	   	   	   	  	  


