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¡  3	  community	  colleges	  

¡  7	  school	  districts	  	  

¡  300+	  middle	  school	  math	  
teachers	  

¡  Focus	  on	  professional	  
development	  (100	  hrs)	  
▪  Summer	  Institutes	  
▪  Saturday	  Workshops	  
▪  CCOLs	  

¡  Improve	  developmental	  ed	  
in	  CCs	  

¡  Research	  in	  math	  
education	  

	  



• Number/
Operations	  

• Geometry	  

Year	  
1	  

• Probability/
Stats	  

• Patterns/
Functions	  

Year	  
2	  

	  Leadership	  
Year	  
3	  

Institutes/Workshops 

Common	  Core	  

CCOLs	  

Instructional	  Rounds	  

Common	  Core	  

CCOLs	  

Instructional	  Rounds	  



• Number/
Operations	  

• Geometry	  

Year	  
1	  

Institutes/Workshops 

Common	  Threads…	  

• Multiplicative	  versus	  
Additive	  Reasoning	  

• Proportional	  Reasoning	  



What	  does	  it	  mean	  to	  
multiply?	  
¡  3	  x	  2	  
¡  ¼	  x	  6	  
¡  ¾	  x	  ½	  	  	  



Which	  tree,	  A	  or	  B,	  grew	  more?	  	  
Explain	  your	  reasoning.	  

Lamon, S. J. (2005). Teaching fractions and ratios for understanding. New York: Routledge  



Focus	  on	  the	  2006	  situation.	  How	  
much	  taller	  is	  Tree	  B	  than	  Tree	  A?	  

Lamon, S. J. (2005). Teaching fractions and ratios for understanding. New York: Routledge  



Sue	  and	  Julie	  were	  
running	  around	  a	  track	  
equally	  fast.	  Sue	  
started	  before	  Julie.	  
When	  Sue	  had	  run	  9	  
laps,	  Julie	  had	  run	  3	  
laps.	  How	  far	  had	  Sue	  
run	  when	  Julie	  had	  run	  
15	  laps?	  
Cramer, K. & Post, T. (1993, February). Making connections: A Case for Proportionality. Arithmetic 
Teacher, 60(6), 342-346.  



Sue	  and	  Julie	  were	  
running	  around	  a	  track	  
equally	  fast.	  Sue	  
started	  before	  Julie.	  
When	  Sue	  had	  run	  9	  
laps,	  Julie	  had	  run	  3	  
laps.	  How	  far	  had	  Sue	  
run	  when	  Julie	  had	  run	  
15	  laps?	  
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ADDITIVE	  RELATIONSHIP	  

¡  The	  number	  of	  laps	  that	  
Sue	  runs	  is	  always	  6	  greater	  
than	  the	  number	  of	  laps	  
that	  Julie	  runs.	  

¡  The	  runners	  are	  running	  at	  
the	  same	  speed.	  

	  

MULTIPLICATIVE	  RELATIONSHIP	  

¡  The	  number	  of	  laps	  that	  
Sue	  runs	  is	  always	  3	  times	  
as	  large	  as	  the	  number	  of	  
laps	  that	  Julie	  runs.	  

¡  The	  runners	  are	  not	  
running	  at	  the	  same	  speed!	  

09540K  09540K  09540K  09540K  



Sue	  and	  Julie	  were	  
running	  around	  a	  track	  
equally	  fast.	  Sue	  
started	  before	  Julie.	  
When	  
Sue	  had	  run	  9	  laps,	  
Julie	  had	  run	  3	  laps.	  
How	  far	  had	  Sue	  run	  
when	  Julie	  had	  run	  15	  
laps?	  
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Suppose	  you	  pay	  $8,000	  per	  year	  for	  health	  insurance.	  
You	  are	  informed	  that	  your	  health	  insurance	  costs	  will	  
drop	  by	  3000%.	  What	  does	  this	  mean?	  





You	  have	  subscribed	  to	  Verizon	  broadband	  
internet	  access.	  Your	  contract	  calls	  for	  a	  rate	  of	  
$0.002	  per	  kilobyte	  of	  use	  while	  in	  Canada	  (that	  
is,	  the	  data	  transfer	  rate	  is	  $0.002	  per	  kilobyte).	  
How	  much	  will	  you	  pay	  for	  35896	  kilobytes	  of	  
use?	  Explain	  how	  our	  meaning	  of	  multiplication	  
plays	  a	  role	  in	  this	  problem.	  	  









You have three broomsticks: 
 

 The RED broomstick is 3 feet long 
 The YELLOW broomstick is 4 feet long 
 The GREEN broomstick is 6 feet long 

 



How much longer is the green 
broomstick than the red?  
 

Additive: 3 feet longer 
 
Multiplicative: 2 times longer 

  (increase of 100%) 
 



How much longer is the yellow 
broomstick than the red?  
 

Additive: 1 foot longer 
 
Multiplicative: 4/3 times longer 

  (increase of ~33%) 
 



Which	  bank	  account	  grew	  more	  in	  one	  year?	  	  
	  
¡  Account	  A	  grew	  from	  $100	  to	  $145.	  	  

¡  Account	  B	  grew	  from	  $50	  to	  $76.	  



¡  Consider	  a	  bank	  account	  that	  grew	  from	  $95	  to	  $120	  over	  THREE	  years.	  
  Use	  an	  additive	  comparison	  for	  these	  two	  numbers.	  What	  does	  your	  

answer	  mean? 	  	  

  Use	  a	  multiplicative	  comparison	  for	  these	  two	  numbers.	  What	  does	  your	  
answer	  mean?	  

¡  If	  the	  terms	  of	  growth	  remained	  constant,	  	  
  What	  is	  the	  annual	  additive	  growth	  for	  this	  account?	  What	  does	  your	  

number	  mean?	  
	  

  What	  is	  the	  annual	  multiplicative	  growth	  (factor)	  for	  this	  account?	  What	  
does	  your	  number	  mean?	  	  



¡ Where	  could	  you	  go	  next?	  

¡ What	  other	  mathematical	  ideas	  can	  be	  built	  
upon	  multiplicative	  thinking?	  



¡  Scott	  Adamson	  
¡  s.adamson@cgc.edu	  

¡  April	  Strom	  
¡  april.strom@scottsdalecc.edu	  

¡  Arizona	  Mathematics	  Partnership	  (AMP)	  
  azmath.mspnet.org	  


