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International Research 



TIMSS  
from Improving Mathematics Instruction (Ed Leadership 2/2004) 

•  1995 Video Study 
•  Japan, Germany, US 
•  Teaching Style Implicated 

•  1999 Video Study 
•  US, Japan, Netherlands, Hong Kong, Australia, 

Czech Rep. 
•  Implementation Implicated  



Style vs.. Implementation 
•  High Achieving use a variety of styles to 

teach   

•  High Achieving implement connections 
problems as connections problems 

•  U.S. implements connection problems as 
a set of procedures 



Defining	
  Issue	
  in	
  Implementa;on	
  	
  
	
  

…is the teacher’s own  
understanding of Mathematics.  

       --Liping Ma 



 Exponents and Geometry 

What is 42 ? 
Why is it 4 x 4 when it looks like 4 x 2? 

      
It means ‘make a square out of your 4 unit 

side’       
 

  



 Exponents and Geometry 
What is 42 ? 
 

          --4 units-- 
      1 
      1 
      1 
      1 

 
 
 
 
You’d get how many little 1 by 1 inch squares?     



 Exponents and CONNECTIONS 

 
 
 

 

Square Roots! 
√    = 4 
The length of 
one side! Pythagorean 

Special Tri 
Trig 

 

Distance Formula 
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Geometry and  
Measurement 



1 = 13 



‘Same	
  as’	
  



This	
  is	
  the	
  ESSENCE	
  of	
  shi.ing	
  to	
  the	
  
Common	
  Core	
  Standards:	
  
	
  
	
  
It’s	
  a	
  cultural	
  shi.	
  that	
  demands	
  
changes	
  at	
  the	
  level	
  of	
  	
  
Visual	
  Structures	
  and	
  Language.	
  	
  





	
  
Key	
  	
  

MathemaAcal	
  
Structures	
  



	
  	
  	
  	
  
	
  

1 

2 

symbols counting 
numbers 

quantity 

“one” 

“two” 

“three” 

+      - 

1  2  3 

X    = 

Case, Griffin, Okamoto 



	
  
Key	
  	
  

MathemaAcal	
  Structure	
  #1	
  
The	
  number	
  line:	
  

	
  
	
  Connec;ng	
  Quan;ty	
  to	
  

Magnitude	
  
Valerie Faulkner©2012 



From Sharon Griffin 
Number Worlds 







Key	
  	
  
MathemaAcal	
  Structure	
  #2a	
  

Expanding	
  to	
  a	
  	
  
Circuit	
  Number	
  Line:	
  

	
  
Understanding	
  the	
  Recursive	
  
nature/paAern	
  of	
  Base-­‐Ten	
  
Addi;vely	
  and	
  Propor;onally	
  

	
  ©Valerie Faulkner2012 
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Adapted from Griffin, Number Worlds, SRA 



♥Valerie Faulkner Introductory Math, Walch Publications 



♥Valerie Faulkner Introductory Math, Walch Publications 







	
  
Key	
  	
  

MathemaAcal	
  Structure	
  #3	
  
RaAonal	
  Numbers	
  live	
  on	
  

the	
  number	
  line:	
  	
  
	
  

Connec;ng	
  whole	
  number	
  
understandings	
  to	
  ra;onal	
  

numera;on	
  systems	
  
©Valerie Faulkner2012 



Faulkner,Dupree Walch Educational, 2010 adapted from Case, 2001 



Faulkner,Dupree Walch Educational, 2010 adapted from Case, 2001 



♥Valerie Faulkner Introductory Math, Walch Publications 





Procedures versus Connections 

•  High Achieving implement connections 
problems as connections problems 

•  U.S. implements connection problems as 
a set of procedures 



32 

	
  15	
  	
  -­‐	
  	
  8	
  
	
  
How	
  do	
  you	
  
teach	
  facts	
  
within	
  20?	
  
	
  	
  	
  

K-3 

	
  1	
  3/8	
  –	
  5/8	
  
	
  
How	
  do	
  
you	
  teach	
  
problems	
  
such	
  as	
  the	
  
above?	
  
	
  	
  	
  

4-12 

©Valerie Faulkner2012 
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  15	
  	
  -­‐	
  	
  8	
   	
  1	
  3/8	
  –	
  5/8	
  
	
  
	
  
	
  	
  	
  

Is it possible that these two situations are,  
essentially, the exact same problem? 

©Valerie Faulkner2012 



	
  
Key	
  	
  

MathemaAcal	
  Structure	
  #2b	
  

	
  
Unit	
  Size,	
  Unit	
  Size,	
  Unit	
  

Size	
  
©Valerie Faulkner2012 



      Unit Size	
  
	
  

	
  

	
  
	
  

	
  

3X	
  and	
  2X	
  
	
  
3Y	
  and	
  2Y	
  
	
  
3X	
  and	
  2Y	
  
	
  

3 ones and 2 ones 
 
3 tens and 2 tens 
 
3 tens and 2 ones 
 
      3/6   and 2/6 
 
      3/6  and 2/5 
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0   10ones and 5ones 

   15 
   - 8 
       



37 

0   8/8 and 3/8 

   1 3/8 
   - 5/8 
   







	
  
Precision	
  and	
  
Structures	
  

Making	
  connec;ons	
  
through	
  the	
  language	
  

you	
  use	
  



Decomposing	
  a	
  higher	
  unit	
  
value	
  into	
  a	
  lower	
  unit…	
  	
  

	
  
	
  

using	
  unit	
  size	
  to	
  change	
  	
  
the	
  form	
  of	
  the	
  number	
  

©Valerie Faulkner2012 
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•  4th	
  grade	
  



Manipula;ves	
  	
  and	
  “Magical	
  Hopes”	
  
Deborah	
  Ball	
  
	
  

 

How do you explain this to a student? 
1/6 + 1/6 = 2/6 

1/6 + 1/6 = 2/12? 



Game	
  from	
  SRA	
  Real	
  Math	
  

	
  
	
  

 

What should I do with my 5/6ths? 
I roll 5/6 

4/6 + 1/6 = 5/6 



Prototype	
  for	
  Lesson	
  ConstrucAon	
  

	
  	
  	
  	
  
	
  

Touchable  
Visual 

Discussion: 
Makes Sense  
of Concept 

1 

2 

Symbols: 
Simply record keeping! 

Mathematical 
Structure 

Discussion of the concrete 

Quantity: 
Concrete display of concept 

Learn to 
Record these 

Ideas 

V. Faulkner and DPI Task Force adapted from Griffin 



Prototype	
  for	
  Lesson	
  Construc;on	
  

	
  	
  	
  	
  
	
  

The Idea of the 
Unit 

1 

2 

V. Faulkner and NCDPI Task Force adapted from Griffin 

Quantity 
Concrete display of concept 

Mathematical Structure 
Discussion of the concrete 

Symbols 
Simply record keeping! 
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  Lee	
  S;ff’s	
  Unit	
  Squares	
  for	
  
Adding	
  Frac;ons	
  

¾        +       1/3 

We’ve got a problem in this form— 
need the same size pieces to add things… 



¾        +       1/3 

Chop up the vertical by the horizontal  
and the horizontal by the vertical: 
Don’t change the value, just the piece size 

9/12       +        4/12 



Prototype	
  for	
  Lesson	
  ConstrucAon	
  

	
  	
  	
  	
  
	
  

Touchable  
Visual 

Discussion: 
Makes Sense  
of Concept 

1 

2 

Symbols: 
Simply record keeping! 

Mathematical 
Structure 

Discussion of the concrete 

Quantity: 
Concrete display of concept 

Learn to 
Record these 

Ideas 

V. Faulkner and DPI Task Force adapted from Griffin 


