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"Optimism is an essential ingredient for 
innovation. How else can the individual 
welcome change over security, 
adventure over staying in safe places? A 
significant innovation has effects that 
reach much further than can be 
imagined at the time, and creates its 
own uses. It will not be held back by 
those who lack the imagination to 
exploit its use, but will be swept along 
by the creative members of our society 
for the good of all. Innovation cannot be 
mandated any more than a baseball 
coach can demand that the next batter 
hit a home run. He can, however, 
assemble a good team, encourage his 
players, and play the odds."	  
Robert N. Noyce	  	  

Op$mism	  
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Suppor&ng	  
Teaching	  and	  
Learning	  of	  
Mathema&cs	  
Since	  1996	  



The	  state	  of	  mathema$cs	  educa$on	  in	  
America	  



A9er	  a	  decade	  of	  high-‐
stakes	  accountability	  
promising	  to	  equalize	  
performances	  among	  
students	  of	  all	  
demographic	  
classifica$ons,	  what	  is	  
happening	  to	  the	  “Gap”?	  



NAEP 2009 US 4th Grade US 8th Grade
All Students 240 283
Black 222 260
White 248 292
Hispanic 227 266
Asian 255 300
Low Income 228 266
Mid-High Income 250 293
English Learner 218 243
English Fluent 242 284

Na$onal	  Achievement	  of	  Educa$on	  Progress	  	  
(NAEP	  2009	  Math)	  The	  Na$on’s	  Report	  Card	  	  

Approximately	  10	  scale	  points	  is	  equivalent	  to	  a	  grade	  level	  of	  learning	  

The	  Achievement	  Gap	  

Source:	  U.S.	  Department	  of	  Educa$on	  



NY	  TIMES	  April	  29,	  2009	  
Persistent	  Racial	  Gap	  Seen	  	  
in	  Students	  Test	  Scores	  	  
By	  SAM	  DILLON	  
	  	  

The achievement gap between white and 
minority students has not narrowed in recent 
years, despite the focus of the No Child Left 
Behind law on improving black and Hispanic 
scores, according to results of a federal test 
considered to be the nation’s best measure of 
long-term trends in math and reading 
proficiency. 



Na0onal	  Ave.	  282	  
MassachuseBs	  (1st)	  299	  

California	  (49th)	  270	  

	  	  
NAEP	  2009	  8th	  grade	  

Where	  you	  live	  
and	  your	  
background	  
correlates	  to	  how	  
you	  score	  on	  
tests.	  



Common	  Core	  Standards:	  	  
A	  New	  Direc&on	  linking	  	  

Instruc&on	  and	  Assessment	  



1.   Make	  sense	  of	  problems	  and	  persevere	  in	  solving	  them.	  
2.   Reason	  abstractly	  and	  quanQtaQvely.	  
3.   Construct	  viable	  arguments	  and	  criQque	  the	  reasoning	  of	  

others.	  
4.   Model	  with	  mathemaQcs.	  
5.   Use	  appropriate	  tools	  strategically.	  
6.   AWend	  to	  precision.	  
7.   Look	  for	  and	  make	  use	  of	  structure.	  
8.   Look	  for	  and	  express	  regularity	  in	  repeated	  reasoning.	  

Mathema$cal	  
Prac$ce	  



46**	  States,	  DC,	  and	  US	  Virgin	  Islands	  



States	  have	  joined	  Assessment	  Consor0a	  funded	  by	  RBT	  

The	  SMARTER-‐Balanced	  Assessment	  Consor$um	  is	  being	  
managed	  by	  San	  Francisco-‐based	  WestEd	  and	  its	  senior	  
program	  director,	  Stanley	  Rabinowitz.	  SMARTER-‐Balanced	  
enlisted	  31	  states.	  

At	  this	  point,	  both	  consor$a	  are	  targe$ng	  the	  first	  test	  administra$on	  by	  2014-‐15.	  Both	  say	  they	  will	  
integrate	  summa$ve	  or	  end-‐of-‐the-‐year	  tests	  with	  interim	  and	  forma$ve	  assessments	  that	  can	  guide	  
instruc$on	  during	  the	  year.	  Both	  are	  promising	  to	  include	  performance-‐based	  tasks,	  such	  as	  
conduc$ng	  a	  science	  experiment	  and	  wri$ng	  short	  answers	  to	  ques$ons,	  that	  are	  intended	  to	  show	  
deeper	  levels	  of	  learning	  and	  thinking	  than	  mul$ple	  choice	  ques$ons	  	  supposedly	  can	  measure.	  Both	  
indicate	  that	  technology	  will	  play	  a	  major	  role.	  
	  

Partnership	  for	  Assessment	  of	  Readiness	  of	  College	  and	  
Careers	  (PARCC)	  is	  being	  managed	  by	  Achieve,	  Inc.,	  a	  
Washington-‐based	  non-‐profit.	  There	  are	  23	  states	  and	  
DC	  in	  PARCC.	  

PARCC	  States	  



Goals	  of	  Assessment	  
	  “We	  must	  ensure	  that	  tests	  measure	  what	  is	  
of	  value,	  not	  just	  what	  is	  easy	  to	  test.	  	  If	  we	  
want	  students	  to	  inves$gate,	  explore,	  and	  
discover,	  assessment	  must	  not	  measure	  
just	  mimicry	  mathema$cs.”	  
	  

	  
Everybody	  Counts	  



PARCC	  States	  

PARCC	  States	  





Current	  vs.	  CCSS	  
Current	  STAR	  Assessments	  

•  Grades	  2-‐11,	  wri$ng	  at	  4th	  
and	  7th	  	  

•  Only	  paper	  &	  pencil	  op$on	  
•  Taken	  around	  85%	  of	  the	  

instruc$onal	  days	  
•  Only	  mul$ple	  choice	  
•  Part	  of	  the	  state	  and	  federal	  

accountability	  system	  

Proposed	  CCSS	  Assessments	  
•  Grades	  3-‐8	  and	  11,	  Grades	  9	  and	  10	  

available	  for	  states	  that	  choose	  to	  
use	  them	  

•  Delivered	  via	  computer	  (Paper	  and	  
pencil	  op$on	  available	  for	  3	  years)	  
and	  	  are	  computer	  adap$ve	  

•  Taken	  during	  the	  final	  12	  weeks	  of	  
school	  

•  Performance	  tasks	  	  and	  
comprehensive	  end-‐of	  -‐year	  
computer	  adap$ve	  assessment	  
which	  will	  some	  selected	  response	  
items	  

•  Accountability	  system	  has	  not	  been	  
established	  yet	  



The	  System	  
(Possible	  Scenario)	  



	  

Claim-‐Evidence-‐Warrant	  
A	  Model	  for	  Analyzing	  Arguments	  
(adapted	  from	  the	  work	  of	  Stephen	  Toulmin)	  

PARCC	  States	  







SMARTER	  –	  Balance	  	  
Content	  Specifica$ons	  -‐	  CCSSM	  



Novice – short items 
focused on skills and routines !
Apprentice – 
medium performance tasks 
with scaffolding !
Expert – long tasks with 
high cognitive load and/or 
complexity.	  

Types	  of	  Tasks	  in	  Mathema$cs	  



Novice	  
Task	  	  

Example	  



CST	  –	  Released	  Items	  Algebra	  1	  



Performance	  Assessments	  
To	  Inform	  Instruc0on	  And	  Measure	  Higher	  Level	  Thinking	  

•  The	  Mathema$cs	  Assessment	  Resource	  Service	  (MARS)	  is	  an	  NSF	  
funded	  collabora$on	  between	  U.C.	  Berkeley	  and	  the	  Shell	  Centre	  in	  
Noingham	  England.	  

•  The	  Assessments	  target	  grades	  2-‐	  Geometry	  and	  are	  aligned	  with	  the	  
State	  and	  NCTM	  Na$onal	  Math	  Standards.	  

Ramp	  
Access	  

Top	  

Core	  

Entry	  level	  (access	  into	  task)	  
Core	  MathemaQcs	  -‐	  (meeQng	  standards)	  
Top	  of	  Ramp	  (conceptually	  deeper,	  beyond)	  

Task	  Design	  



Appren$ce	  
Task	  







Student	  tests	  are	  hand	  
scored	  by	  classroom	  
teachers	  trained	  and	  
calibrated	  using	  standard	  
protocols.	  

Students	  in	  grades	  2	  
through	  10th/11th	  grade	  are	  
administered	  performance	  
exams	  (5	  appren$ce	  tasks	  
per	  exam).	  

District	  
scoring	  
leaders	  are	  
trained	  in	  
using	  task	  
specific	  
rubrics	  

Student	  results	  are	  
collected,	  analyzed,	  
and	  reported	  by	  an	  
independent	  data	  
contractor.	  	  

Random	  sample	  of	  student	  
papers	  are	  audited	  and	  
rescored	  by	  SJSU	  math	  &	  CS	  
students.	  (Two	  reader	  
correla$on	  >0.95)	  

Performance	  
Exams	  
40,000	  –	  70,000	  
students	  per	  year	  
since	  1999	  



Spring	  2011	  Trends	  Grade	  to	  Grade	  	  

Grade 2 MARS Below MARS At or ^ Total 
CST Below 13.7% 6.5% 20.2% 
CST AT or ^ 7.3% 72.5% 79.8% 
Totals 21.0% 79.0% 100.0% 

Grade 2 MARS 1 MARS 2 MARS 3 MARS 4 Total 
Far Below 1.0% 0.6% 0.1% 0.0% 1.7% 
Below Basic 1.9% 4.1% 1.1% 0.1% 7.2% 
Basic  0.8% 5.3% 4.6% 0.6% 11.3% 
Proficient 0.4% 5.1% 16.2% 6.5% 28.2% 
Advanced 0.2% 1.6% 15.2% 34.6% 51.6% 
Total 4.3% 16.7% 37.2% 41.8% 100.0% 



Spring	  2011	  Trends	  Grade	  to	  Grade	  	  

Grade 6 MARS Below MARS At or ^ Total 
CST Below 34.7% 3.8% 38.5% 
CST AT or ^ 21.7% 39.6% 61.3% 
Totals 56.4% 43.4% 99.8% 

Grade 5 MARS Below MARS At or ^ Total 
CST Below 17.3% 6.0% 29.7% 
CST AT or ^ 12.4% 64.4% 70.4% 
Totals 23.3% 76.8% 100.1% 

Grade 4 MARS Below MARS At or ^ Total 
CST Below 15.6% 5.8% 21.4% 
CST AT or ^ 12.9% 65.8% 78.7% 
Totals 28.5% 71.6% 100.1% 

Grade 3 MARS Below MARS At or ^ Total 
CST Below 16.4% 4.5% 20.9% 
CST AT or ^ 12.7% 66.3% 79.0% 
Totals 29.1% 70.8% 99.9% 



Spring	  2011	  Trends	  Grade	  to	  Grade	  	  

Course 2 MARS Below MARS At or ^ Total 
CST Below 15.4% 0.0% 15.4% 
CST AT or ^ 36.0% 48.7% 84.7% 
Totals 51.4% 48.7% 100.1% 

Course 1 MARS Below MARS At or ^ Total 
CST Below 31.9% 4.1% 36.0% 
CST AT or ^ 21.5% 42.0% 63.5% 
Totals 53.4% 46.1% 99.5% 

Grade 8 MARS Below MARS At or ^ Total 
CST Below 55.1% 2.8% 57.9% 
CST AT or ^ 25.0% 17.0% 42.0% 
Totals 80.1% 19.8% 99.9% 

Grade 7 MARS Below MARS At or ^ Total 
CST Below 38.1% 0.4% 38.5% 
CST AT or ^ 38.1% 23.5% 61.6% 
Totals 76.2% 23.9% 100.1% 



8th	  Grade	  Geometry	  	  	  
California’s	  Highest	  Achieving	  Students	  

Geometry 
 

MARS 
Below 

MARS At 
or Above Total 

CST Below 15.3% 0.0% 15.3% 
CST AT or 
Above 36.0% 48.7% 84.7% 

Totals 51.3% 48.7% 100% 



The	  main	  point	  in	  
mathema0cs	  teaching	  

is	  to	  develop	  the	  
tac0cs	  of	  problem	  

solving.	  

George	  Polya	  

Expert	  Tasks	  





SALLY’S	  SUGAR	  STACK	  	  



The	  measurement	  instrument	  will	  be	  
novice	  [short]	  tasks.	  	  The	  items	  
assessing	  this	  claim	  will	  account	  for	  
40%	  of	  the	  total	  score	  administered	  by	  
computer.	  

The	  measurement	  instrument	  will	  be	  
by	  appren$ce	  [scaffold]	  tasks	  or	  expert	  
[unscaffold]	  tasks.	  	  The	  items	  assessing	  
this	  claim	  will	  account	  for	  20%	  of	  the	  
total	  score	  and	  will	  be	  human	  scored.	  

The	  measurement	  instrument	  will	  be	  
by	  appren$ce	  [scaffold]	  tasks	  or	  expert	  
[unscaffold]	  tasks.	  	  The	  items	  assessing	  
this	  claim	  will	  account	  for	  20%	  of	  the	  
total	  score	  and	  will	  be	  human	  scored.	  

The	  measurement	  instrument	  will	  be	  
by	  appren$ce	  [scaffold]	  tasks	  or	  expert	  
[unscaffold]	  tasks.	  	  The	  items	  assessing	  
this	  claim	  will	  account	  for	  20%	  of	  the	  
total	  score	  and	  will	  be	  human	  scored.	  







Teaching	  for	  Meaning	  



Erica is putting up lines of colored flags for a party. 

The flags are all the same size and are spaced equally along the line. 

1. Calculate the length of the sides of each flag, and the space between flags. 

Show all your work clearly. 

 

2. How long will a line of  n flags be? 

Write down a formula to show how long a line of n flags would be. 



3x	  +	  2y	  =	  80	  

6x	  +	  5y	  =	  170	  

Algebra	  students	  had	  been	  working	  on	  
system	  of	  linear	  equa$ons	  for	  weeks.	  

6x	  +	  5y	  =	  170	  

-‐6x	  +	  -‐4y	  =	  -‐160	  

y	  =	  10	  



The	  Findings	  from	  Party	  Flags	  
•  The	  task	  may	  be	  approached	  as	  a	  system	  of	  
simultaneous	  equa$ons,	  almost	  no	  algebra	  students	  
used	  such	  an	  approach.	  

•  49%	  	  of	  algebra	  students	  had	  no	  success.	  
•  44%	  accurately	  found	  the	  two	  lengths	  (most	  
commonly	  by	  an	  es$ma$on	  strategy	  only	  using	  one	  
constraint).	  

•  21%	  correctly	  used	  both	  constraints	  (the	  length	  of	  
three	  flags	  is	  80	  cm.	  and	  the	  length	  of	  6	  flags	  is	  170	  
cm.).	  	  	  

•  7%	  of	  the	  students	  were	  able	  to	  develop	  a	  valid	  
generaliza$on	  for	  n	  flags.	  	  	  



1.   Make	  sense	  of	  problems	  and	  persevere	  in	  solving	  them.	  
2.   Reason	  abstractly	  and	  quanQtaQvely.	  
3.   Construct	  viable	  arguments	  and	  criQque	  the	  reasoning	  of	  

others.	  
4.   Model	  with	  mathemaQcs.	  
5.   Use	  appropriate	  tools	  strategically.	  
6.   AWend	  to	  precision.	  
7.   Look	  for	  and	  make	  use	  of	  structure.	  
8.   Look	  for	  and	  express	  regularity	  in	  repeated	  reasoning.	  

Mathema$cal	  
Prac$ce	  



Teaching	  for	  Understanding?	  



Discuss the Lesson 
In small groups discuss: 
•  How did the students make 

sense of the mathematics? 
•  What mathematical ideas 

did student struggle to 
understand? 

•  What did student seems to 
learn? 

•  What role did the teacher 
play in the lesson? 

•  Which mathematical 
practices were the students 
engaged in during the 
lesson? 





Problems	  of	  the	  Month	  

A	  program	  to	  
foster	  

school-‐wide	  
par$cipa$on	  
in	  math	  and	  
problem	  
solving.	  



Mathema0cs,	  you	  see,	  is	  
not	  a	  spectator	  sport.	  To	  
understand	  mathema0cs	  
means	  to	  be	  able	  to	  do	  
mathema0cs.	  And	  what	  
does	  it	  mean	  doing	  
mathema0cs?	  In	  the	  first	  
place	  it	  means	  to	  be	  able	  to	  
solve	  mathema0cal	  
problems.	  

George Polya, (1887 - 1985) 
Father of Problem Solving; 
“How to Solve It”, 1945 
  



Why	  a	  Problem	  of	  the	  Month?	  

•  George	  Polya,	  said,	  “A	  problem	  is	  not	  a	  problem	  if	  you	  can	  solve	  it	  in	  
24	  hours.”	  

•  Doing	  math	  is	  solving	  non-‐rou$ne	  problems.	  
•  Perseverance	  and	  learning	  from	  mistakes	  are	  important	  atributes	  of	  

good	  mathema$cians.	  



How	  are	  the	  POM	  be	  used?	  
•  The	  POM	  are	  used	  school	  wide	  to	  

promote	  problem	  solving.	  
•  Each	  problem	  is	  divided	  into	  five	  

levels,	  A-‐E,	  to	  meet	  the	  learning	  
development	  needs	  of	  all	  
students.	  	  

•  A	  great	  tool	  for	  Differen0ated	  
Instruc0on.	  

•  Students,	  teachers	  and	  parents	  
learn	  to	  ask	  ques$ons	  and	  
persevere	  in	  solving	  non-‐rou$ne	  
problems.	  

•  The	  whole	  school	  celebrates	  
doing	  mathema$cs	  at	  school.	  



Celebrating Problem Solving 

School Wide Use of POM’s 



1.   Make	  sense	  of	  problems	  and	  persevere	  in	  solving	  them.	  
2.   Reason	  abstractly	  and	  quanQtaQvely.	  
3.   Construct	  viable	  arguments	  and	  criQque	  the	  reasoning	  of	  

others.	  
4.   Model	  with	  mathemaQcs.	  
5.   Use	  appropriate	  tools	  strategically.	  
6.   AWend	  to	  precision.	  
7.   Look	  for	  and	  make	  use	  of	  structure.	  
8.   Look	  for	  and	  express	  regularity	  in	  repeated	  reasoning.	  

Mathema$cal	  
Prac$ce	  



Teachers facilitate problem solving -- asking good 
questions, encouraging perseverance, and probing 

for understanding. 



The entire school does math together 



Findings are shared through Group 
Collaboration, Individual Write-Up, Gallery 

Walks, and/or Presentations 



Problem of the Month 
Party Time 

Level A 
 
Cindy had a party.  She invited two guests. Her guests each invited four guests, 
and then those guests each invited three guests.   
 
How many people were at Cindy’s party? 
 
Explain how you determined your solution. 



Teacher Discussion about using the Party Time POM 



Problem of the Month 
Party Time 

Level C  
 
Mia, Jake, Carol, Barbara, Ford and Jeff are all going to a costume party. Figure 
out which person is wearing what costume and when they arrived at the party. 
 

•  T h e person that arrived fourth was wearing bathing suit. 
•  B arbara was the last to arrive. 
•  J a k e and Mia arrived and stayed together. 
• The first person was dressed as a French Maid. 
•  S uperman arrived right before Barbara. 
•  The Potato Heads were always together at the party. 
•  F o r d was a Surfer Dude. 
•  The French Maid was not Carol. 
•  T h e Vampire arrived after Superman. 



Second Grade - Working on Party Time Level C 



Gallery Walk for Party Time 



“Mathematics is not a careful march down a well-
cleared highway, but a journey into a strange 
wilderness, where the explorers often get lost.” 

Fermat’s Enigma, p. 71 



MATH	  TALKS	  



Math	  Talks	  
•	  	  A	  daily	  ritual	  with	  the	  enQre	  class	  for	  the	  purpose	  of	  

developing	  conceptual	  understanding	  of	  and	  efficiency	  
with	  numbers,	  operaQons	  and	  other	  mathemaQcs	  such	  
as	  geometry	  and	  algebra.	  (no	  more	  than	  10	  minutes	  per	  
day)	  	  

	  

	  Math	  Talks	  are	  used	  to:	  
•	  	  Support	  acQve	  student	  discourse	  and	  discussions	  
•	  	  Review	  and	  pracQce	  procedures	  and	  concepts	  
•	  	  Introduce	  a	  concept	  before	  diving	  into	  the	  lesson	  of	  the	  

day	  
•	  	  Support	  students	  in	  deepening	  their	  understanding	  of	  

the	  number,	  operaQons	  and	  algebraic	  thinking.	  
•	  	  Explore	  mathemaQcal	  connecQons	  and	  relaQonships	  
•	  	  Encourage	  students	  to	  construct	  viable	  arguments	  and	  

criQque	  the	  reasoning	  of	  others	  
•	  	  Support	  students	  in	  using	  precise	  mathemaQcal	  language	  in	  

sharing	  their	  different	  strategies	  and	  approaches	  
	  



Today’s	  Number	  

36	  



18 +18	


32 • 22	


9+9+9+9	


25.65+10.35	


9 ÷ 1/4	


-15 + 51
	  

€ 

3 144

Possible	  SoluQons	  

Today’s	  Number	  with	  Constraints	  
	  
• 	  More	  than	  one	  opera$on	  
• 	  Using	  Two	  digit	  numbers	  (3	  digits	  etc.)	  
• 	  Using	  Frac$ons,	  Decimals,	  Percents	  
• 	  Using	  sets	  of	  numbers	  and	  opera$ons	  
• 	  Using	  exponents,	  square	  roots	  
• 	  Using	  integers	  (sign	  numbers)	  
• 	  Using	  a	  set	  of	  numbers	  and	  different	  
opera$ons.	  



Today’s	  Number	  



Today’s	  Number	  



Discuss	  the	  Number	  Talk	  Video	  

•  Who	  did	  the	  math	  thinking	  during	  the	  number	  
talk?	  

•  What	  specific	  mathema$cs	  did	  the	  students	  
demonstrate	  they	  understood?	  

•  What	  did	  the	  teacher	  do	  to	  support	  the	  
student	  discourse?	  

•  What	  recording	  techniques	  did	  the	  teacher	  
employ	  that	  supported	  learning	  in	  the	  class?	  



Curriculum	  inspired	  by	  the	  CCSS	  
MAP’s	  Forma$ve	  Assessment	  Lessons	  and	  Professional	  Development	  Modules	  

Assessment	  For	  Learning	  	  
Forma$ve	  Assessment	  Lessons	  (2	  days)	  for	  High	  School	  and	  Middle	  

School	  



Sor$ng	  Equa$ons	  and	  Iden$$es	  



Pre-‐Assessment	  
Task	  





Is	  this	  Always,	  Some$mes	  or	  Never	  True?	  

(X	  +	  2)	  (Y+	  2)	  =	  XY	  +	  4	  



Always,	  Some$mes,	  or	  Never	  True?	  

75	  

(x + 2)(y + 2) = xy + 4 





Always,	  Some$mes,	  or	  Never	  True?	  

•  In	  your	  groups,	  take	  turns	  to	  place	  a	  card	  in	  a	  column	  and	  jus$fy	  your	  answer	  to	  
your	  partner.	  

•  If	  you	  think	  the	  equa$on	  is	  some$mes	  true,	  you	  will	  need	  to	  find	  values	  of	  x	  for	  
which	  it	  is	  true	  and	  values	  of	  x	  for	  which	  it	  is	  not	  true.	  	  

•  If	  you	  think	  the	  equa$on	  is	  always	  true	  or	  never	  true,	  you	  will	  need	  to	  explain	  how	  
we	  can	  be	  sure	  that	  this	  is	  the	  case.	  	  

•  Another	  member	  of	  the	  group	  should	  then	  either	  explain	  that	  reasoning	  again	  in	  
his	  or	  her	  own	  words,	  or	  challenge	  the	  reasons	  you	  gave.	  	  

	  
•  When	  the	  en$re	  group	  agrees,	  glue	  the	  card	  onto	  your	  poster.	  Write	  the	  reason	  

for	  your	  choice	  of	  category	  next	  to	  the	  card.	  	  

77	  



New	  K-‐12	  Math	  Curriculum	  Inspired	  by	  
The	  Common	  Core	  State	  Standards	  





Middle	  School	  Curriculum	  
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Inside	  Mathema$cs	  Website	  

htp://www.insidemathema$cs.org	  

Silicon	  Valley	  	  
Mathema&cs	  Ini&a&ve	  

htp://www.svmimac.org	  
The Silicon Valley Mathematics Initiative

Math Assessment Collaborative

Content Student

Teacher

Learning

Mathematics Assessment Project 
UC Berkeley & Shell Centre for Mathematical Education 

htp://map.mathshell.org/materials/lessons.php	  



"Don't	  be	  encumbered	  by	  
history-‐-‐	  go	  off	  and	  do	  
something	  wonderful."	  	  

Dr.	  Robert	  N.	  Noyce	  
Inventor	  of	  the	  Silicon	  Chip	  
Co-‐founder	  of	  Intel	  



Inside	  Mathema$cs	  Website	  

htp://www.insidemathema$cs.org	  

Silicon	  Valley	  	  
Mathema&cs	  Ini&a&ve	  

htp://www.svmimac.org	  
The Silicon Valley Mathematics Initiative

Math Assessment Collaborative

Content Student

Teacher

Learning

Mathematics Assessment Project 
UC Berkeley & Shell Centre for Mathematical Education 

htp://map.mathshell.org/materials/lessons.php	  



1.  Make	  sense	  of	  problems	  and	  
	  	  	  	  persevere	  in	  solving	  them.	  



2.	  Reason	  Abstractly	  and	  
Quan&ta&vely	  

Where	  are	  a+b,	  b-‐a	  and	  a-‐b?	  
	  
	  

What	  can	  you	  say	  about	  where	  a/b	  is?	  



Valerie shares some of the 12 candies.  She gives 
Cindy 1 candy for every 3 candies she eats herself. 
How many does she give Cindy?	


3.   Construct	  viable	  arguments	  and	  
	  	  	  	  	  cri&que	  the	  reasoning	  of	  others.	  



3.   Construct	  viable	  arguments	  and	  
	  	  	  	  	  cri&que	  the	  reasoning	  of	  others.	  



4.	  	  Model	  with	  mathema&cs	  



4.	  	  Model	  with	  mathema&cs	  



Which	  ropes	  are	  ‘Thin’?	  	  
Which	  ropes	  are	  ‘Medium’?	  
Which	  ropes	  ‘Thick’?	  

Explain	  your	  
reasoning.	  

5.	  Use	  appropriate	  tools	  strategically	  



6.	  	  AQend	  to	  Precision	  
	  

• Precision	  in	  Calcula$ons	  
• Precision	  in	  Vocabulary	  
• Precision	  in	  Argumenta$on	  



6.	  	  AQend	  to	  Precision	  
	  

Imagine	  that	  you	  have	  just	  discovered	  	  
this	  ancient	  floor	  $ling	  patern	  in	  Syria.	  
	  	  
You	  telephone	  New	  York	  to	  tell	  them	  	  
about	  this	  exci$ng	  discovery.	  	  
	  	  
Describe	  the	  patern	  as	  accurately	  as	  you	  can,	  so	  that	  someone	  else	  can	  draw	  it	  
without	  seeing	  it.	  	  
	  	  
Describe	  the	  shapes	  as	  completely	  as	  you	  can.	  	  
	  ____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________	  



7.	  Look	  for	  and	  make	  use	  of	  structure	  

Sidewalk	  PaWerns	  



7.	  Look	  for	  and	  make	  use	  of	  structure	  



8.	  Look	  for	  and	  express	  regularity	  in	  
repeated	  reasoning	  

Explain	  why	  the	  answer	  to:	  
	  

4/5	  ÷	  2/3	  
	  
Makes	  sense	  knowing	  why	  45	  
÷	  8	  makes	  sense.	  



8.	  Look	  for	  and	  express	  regularity	  in	  
repeated	  reasoning	  


