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Silicon	
  Valley	
  Mathema0cs	
  Ini0a0ve	
  
83	
  Members	
  -­‐	
  School	
  Districts,	
  Charter	
  School	
  Networks,	
  and	
  Schools	
  

Fairfield-Suisun USD 
Fremont USD 
Forsyth County School (GA) 
Hamilton County (Tn) 
Hayward USD 
Jefferson ESD  
Jefferson HSD 
Las Lomitas SD 
La Honda-Pescadero Sd 
Livermore USD 
Los Altos SD 
Los Gatos SD 
Menlo Park SD 
Monterey Peninsula USD 
Moreland SD 
Mountain SD 
National Council of La Raza 
New York City PS 
New Visions for Public Schools 
Oakland Unified SD 
Pacifica SD 
Pajaro Valley USD  
Palo Alto USD 
Pittsburgh USD 
Portola Valley SD 
Ravenswood City SD 
Riverside COE 
Redwood City Schools 
 
 
 

Albany USD 
Alvord SD (Riverside County) 
Antioch Unified SD 
Aspire Charter School Network 
Assumption School (San Leandro) 
Bayshore SD 
Belmont-Redwood Shores SD 
Berryessa SD 
Bolinas – Lagunitas SD 
Brisbane SD 
Buckeye SD 
Cambrian SD 
Castro Valley USD 
Charter School of Morgan Hill 
Chicago Public School 
Creative Arts Charter (SF) 
CSU San Bernardino 
Cotati – Rohnert Park 
Cupertino SD 
Dade County Schools (GA) 
Discovery Charter School 
Dioceses of Santa Clara 
Dublin USD  
East Side UHSD 
Edmonds Community College 
Emery SD 
Etiwanda SD (San Bernardino Co) 
Gilroy (Brownell MS) 
 

Sacramento City USD 
Salinas City Schools 
San Carlos Charter Learning Center 
San Francisco USD 
SMFC (Park School) 
San Jose Unified SD 
San Leandro USD 
San Ramon Valley USD 
Santa Clara USD 
Santa Cruz City Schools 
Saint Michael’s School (Poway) 
Saint Patrick’s School (San Jose) 
Saratoga 
Scotts Valley USD 
SCCOE County Court Schools 
Sequoia HSD 
SMCOE County Court Schools 
South Cook Service District 
South San Francisco USD 
Sumter County (GA) 
The Nueva School 
Union SD 
University of Illinois, Chicago 
Valley Christen (Dublin) 
Valdosta City (GA) 
Walnut Creek SD 
Woodside SD 
	
  

Suppor&ng	
  
Teaching	
  and	
  
Learning	
  of	
  
Mathema&cs	
  
Since	
  1996	
  



1.   Make	
  sense	
  of	
  problems	
  and	
  persevere	
  in	
  solving	
  them.	
  
2.   Reason	
  abstractly	
  and	
  quan@ta@vely.	
  
3.   Construct	
  viable	
  arguments	
  and	
  cri@que	
  the	
  reasoning	
  of	
  

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

Mathema2cal	
  
Prac2ce	
  



Problems	
  of	
  the	
  Month	
  

A	
  program	
  to	
  
foster	
  

school-­‐wide	
  
par2cipa2on	
  
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-­‐rou2ne	
  problems.	
  
•  Perseverance	
  and	
  learning	
  from	
  mistakes	
  are	
  important	
  aFributes	
  of	
  

good	
  mathema2cians.	
  



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	
  ques2ons	
  and	
  
persevere	
  in	
  solving	
  non-­‐rou2ne	
  
problems.	
  

•  The	
  whole	
  school	
  celebrates	
  
doing	
  mathema2cs	
  at	
  school.	
  



•  Individually	
  read	
  through	
  all	
  the	
  levels	
  (A-­‐E)	
  
•  Consider	
  what	
  big	
  idea	
  2es	
  the	
  mathema2cal	
  
ideas	
  together.	
  

•  Once	
  you	
  have	
  read	
  all	
  levels,	
  begin	
  working	
  
on	
  Level	
  A.	
  	
  	
  

•  Work	
  through	
  a	
  level	
  completely	
  to	
  find	
  
problems	
  that	
  challenge	
  your	
  thinking.	
  

•  The	
  goal	
  is	
  not	
  to	
  necessarily	
  finish	
  all	
  levels.	
  



Create	
  a	
  Poster	
  on	
  Your	
  Findings	
  
on	
  One	
  of	
  the	
  Levels	
  of	
  the	
  POM	
  

•  Select	
  a	
  Level	
  of	
  the	
  POM	
  to	
  share	
  your	
  
findings.	
  

•  Feel	
  free	
  to	
  choose	
  any	
  level.	
  
•  The	
  focus	
  of	
  your	
  poster	
  should	
  be	
  more	
  

on	
  how	
  your	
  findings	
  can	
  be	
  jus2fied	
  
mathema2cally	
  and	
  your	
  findings	
  make	
  
sense.	
  	
  	
  



Create	
  a	
  Status	
  Check	
  Poster	
  of	
  your	
  
Findings	
  on	
  a	
  Level	
  you	
  are	
  s2ll	
  

exploring	
  
•  Select	
  a	
  Level	
  of	
  the	
  POM	
  you	
  are	
  s2ll	
  

exploring.	
  

•  The	
  focus	
  of	
  your	
  poster	
  should	
  be	
  more	
  
on	
  your	
  processes	
  so	
  far	
  and	
  where	
  you	
  
think	
  you	
  want	
  to	
  go	
  next	
  and/or	
  
ques2ons/wonderings	
  you	
  have	
  about	
  
this	
  level.	
  	
  

•  Remember	
  to	
  jus2fy	
  or	
  explain	
  your	
  	
  
process	
  you	
  have	
  so	
  far	
  and	
  why	
  they	
  
make	
  mathema2cal	
  sense.	
  



NORMS FOR A  
GALLERY WALK 

 All discussion and conversation in a gallery walk is: 
•  About what each of us can learn from each other 
•  Respectful of ALL work  

•  The FOCUS of a gallery walk is on the MATHEMATICS of the problem: 
•  What is the mathematics of the poster 
•  Was the thought process the same as yours?  If no, what is 

different? 
•  Is the representation the same as yours?  If no, what is different? 
•  What questions might you pose to the “author[s]” to clarify your 

own understanding of the mathematics presented? 
•  What mathematics contributes to your own understanding? 
•  What did you find mathematically interesting? 
•  What did you find mathematically challenging? 
•  What mathematics presented would you like to engage in? 



Gallery	
  Walk	
  
 
 
 

•  Each	
  group	
  will	
  display	
  their	
  poster.	
  	
  
•  Pick	
  a	
  docent	
  to	
  stay	
  with	
  your	
  

poster(s)	
  and	
  answer	
  clarifying	
  
ques2ons	
  about	
  your	
  group’s	
  
process	
  

•  Other	
  group	
  members	
  examine,	
  
explore,	
  review	
  the	
  other	
  groups’	
  
posters.	
  Please	
  take	
  notes	
  for	
  
further	
  discussion.	
  

•  There	
  will	
  be	
  2me	
  for	
  your	
  group	
  to	
  
re-­‐assemble	
  and	
  discuss	
  the	
  
informa2on	
  shared	
  in	
  the	
  groups’	
  
posters.	
  

•  Please	
  mind	
  gallery	
  walk	
  norms	
  and	
  
be	
  respecYul	
  of	
  the	
  work	
  and	
  
informa2on	
  shared.	
  



Celebrating Problem Solving 

School Wide Use of POM’s 



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 



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	
  quan@ta@vely.	
  
3.   Construct	
  viable	
  arguments	
  and	
  cri@que	
  the	
  reasoning	
  of	
  

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

Mathema2cal	
  
Prac2ce	
  



States	
  have	
  joined	
  Assessment	
  Consor0a	
  funded	
  by	
  RKT	
  

The	
  SMARTER-­‐Balanced	
  Assessment	
  Consor2um	
  is	
  being	
  
managed	
  by	
  San	
  Francisco-­‐based	
  WestEd	
  and	
  its	
  senior	
  
program	
  director,	
  Stanley	
  Rabinowitz.	
  SMARTER-­‐Balanced	
  
enlisted	
  31	
  states.	
  

At	
  this	
  point,	
  both	
  consor2a	
  are	
  targe2ng	
  the	
  first	
  test	
  administra2on	
  by	
  2014-­‐15.	
  Both	
  say	
  they	
  will	
  
integrate	
  summa2ve	
  or	
  end-­‐of-­‐the-­‐year	
  tests	
  with	
  interim	
  and	
  forma2ve	
  assessments	
  that	
  can	
  guide	
  
instruc2on	
  during	
  the	
  year.	
  Both	
  are	
  promising	
  to	
  include	
  performance-­‐based	
  tasks,	
  such	
  as	
  
conduc2ng	
  a	
  science	
  experiment	
  and	
  wri2ng	
  short	
  answers	
  to	
  ques2ons,	
  that	
  are	
  intended	
  to	
  show	
  
deeper	
  levels	
  of	
  learning	
  and	
  thinking	
  than	
  mul2ple	
  choice	
  ques2ons	
  	
  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	
  inves2gate,	
  explore,	
  and	
  
discover,	
  assessment	
  must	
  not	
  measure	
  
just	
  mimicry	
  mathema2cs.”	
  
	
  

	
  
Everybody	
  Counts	
  





Current	
  vs.	
  CCSS	
  
Current	
  STAR	
  Assessments	
  

•  Grades	
  2-­‐11,	
  wri2ng	
  at	
  4th	
  
and	
  7th	
  	
  

•  Only	
  paper	
  &	
  pencil	
  op2on	
  
•  Taken	
  around	
  85%	
  of	
  the	
  

instruc2onal	
  days	
  
•  Only	
  mul2ple	
  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	
  op2on	
  available	
  for	
  3	
  years)	
  
and	
  	
  are	
  computer	
  adap2ve	
  

•  Taken	
  during	
  the	
  final	
  12	
  weeks	
  of	
  
school	
  

•  Performance	
  tasks	
  	
  and	
  
comprehensive	
  end-­‐of	
  -­‐year	
  
computer	
  adap2ve	
  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	
  Specifica2ons	
  -­‐	
  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	
  Mathema2cs	
  



Novice	
  
Task	
  	
  

Example	
  



CST	
  –	
  Released	
  Items	
  Algebra	
  1	
  



Performance	
  Assessments	
  
To	
  Inform	
  Instruc0on	
  And	
  Measure	
  Higher	
  Level	
  Thinking	
  

•  The	
  Mathema2cs	
  Assessment	
  Resource	
  Service	
  (MARS)	
  is	
  an	
  NSF	
  
funded	
  collabora2on	
  between	
  U.C.	
  Berkeley	
  and	
  the	
  Shell	
  Centre	
  in	
  
Nojngham	
  England.	
  

•  The	
  Assessments	
  target	
  grades	
  2-­‐	
  Geometry	
  and	
  are	
  aligned	
  with	
  the	
  
State	
  and	
  NCTM	
  Na2onal	
  Math	
  Standards.	
  

Ramp	
  
Access	
  

Top	
  

Core	
  

Entry	
  level	
  (access	
  into	
  task)	
  
Core	
  Mathema@cs	
  -­‐	
  (mee@ng	
  standards)	
  
Top	
  of	
  Ramp	
  (conceptually	
  deeper,	
  beyond)	
  

Task	
  Design	
  



Appren2ce	
  
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	
  appren2ce	
  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	
  
correla2on	
  >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	
  appren2ce	
  [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	
  appren2ce	
  [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	
  appren2ce	
  [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	
  equa2ons	
  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	
  equa2ons,	
  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	
  es2ma2on	
  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	
  
generaliza2on	
  for	
  n	
  flags.	
  	
  	
  



1.   Make	
  sense	
  of	
  problems	
  and	
  persevere	
  in	
  solving	
  them.	
  
2.   Reason	
  abstractly	
  and	
  quan@ta@vely.	
  
3.   Construct	
  viable	
  arguments	
  and	
  cri@que	
  the	
  reasoning	
  of	
  

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

Mathema2cal	
  
Prac2ce	
  



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? 





Examining	
  Student	
  
Thinking	
  and	
  Informing	
  

Instruc2on	
  



7th	
  Grade	
  Geometry	
  Task	
  
Triangles
This problem gives you the chance to:
• reason about similar figures and scale factor

Here are some right triangles.

A

B

C

D

E

F

G

1. Which of the triangles on the opposite 
page are congruent to triangle A?	



	



Explain your reasons.	



	



2. Which of the triangles on the opposite 
page are similar to triangle A?	



	



Explain how you decided.	



	



3. If triangle A is enlarged by a scale 
factor of 3, what will the area of the new 
triangle be?	



	



Show your work.	





Score	
  Distribu2on	
  for	
  7th	
  Grade	
  
Similar	
  Triangles	
  

Similar Triangles
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7th Grade Scores



Misconcep2on	
  students	
  illustrated	
  
in	
  their	
  work	
  on	
  Similar	
  Triangles	
  

•  Students	
  thought	
  the	
  orienta2on	
  of	
  the	
  figured	
  maFered	
  in	
  
whether	
  figures	
  were	
  similar	
  (they	
  both	
  face	
  the	
  same	
  way).	
  

•  Students	
  believe	
  that	
  all	
  triangles	
  are	
  similar	
  or	
  all	
  rectangles	
  
are	
  similar.	
  

•  Students	
  misinterpreted	
  how	
  to	
  measure	
  length	
  of	
  figures	
  on	
  
graph	
  paper.	
  	
  

•  Students	
  added	
  the	
  scale	
  factor,	
  instead	
  of	
  mul2plying	
  to	
  find	
  
propor2onal	
  enlargements	
  of	
  the	
  lengths.	
  

•  Students	
  seldom	
  iden2fied	
  that	
  a	
  similar	
  figure	
  could	
  be	
  
smaller	
  in	
  size.	
  (go	
  from	
  large	
  triangle	
  to	
  small	
  triangle)	
  





MATH	
  TALKS	
  



Math	
  Talks	
  
•	
  	
  A	
  daily	
  ritual	
  with	
  the	
  en@re	
  class	
  for	
  the	
  purpose	
  of	
  

developing	
  conceptual	
  understanding	
  of	
  and	
  efficiency	
  
with	
  numbers,	
  opera@ons	
  and	
  other	
  mathema@cs	
  such	
  
as	
  geometry	
  and	
  algebra.	
  (no	
  more	
  than	
  10	
  minutes	
  per	
  
day)	
  	
  

	
  

	
  Math	
  Talks	
  are	
  used	
  to:	
  
•	
  	
  Support	
  ac@ve	
  student	
  discourse	
  and	
  discussions	
  
•	
  	
  Review	
  and	
  prac@ce	
  procedures	
  and	
  concepts	
  
•	
  	
  Introduce	
  a	
  concept	
  before	
  diving	
  into	
  the	
  lesson	
  of	
  the	
  

day	
  
•	
  	
  Support	
  students	
  in	
  deepening	
  their	
  understanding	
  of	
  

the	
  number,	
  opera@ons	
  and	
  algebraic	
  thinking.	
  
•	
  	
  Explore	
  mathema@cal	
  connec@ons	
  and	
  rela@onships	
  
•	
  	
  Encourage	
  students	
  to	
  construct	
  viable	
  arguments	
  and	
  

cri@que	
  the	
  reasoning	
  of	
  others	
  
•	
  	
  Support	
  students	
  in	
  using	
  precise	
  mathema@cal	
  language	
  in	
  

sharing	
  their	
  different	
  strategies	
  and	
  approaches	
  
	
  



29	
  x	
  31	
  



Today’s	
  Number	
  

36	
  



18 +18	



32 • 22	



9+9+9+9	



25.65+10.35	



9 ÷ 1/4	



-15 + 51
	
  

€ 

3 144

Possible	
  Solu@ons	
  

Today’s	
  Number	
  with	
  Constraints	
  
	
  
• 	
  More	
  than	
  one	
  opera2on	
  
• 	
  Using	
  Two	
  digit	
  numbers	
  (3	
  digits	
  etc.)	
  
• 	
  Using	
  Frac2ons,	
  Decimals,	
  Percents	
  
• 	
  Using	
  sets	
  of	
  numbers	
  and	
  opera2ons	
  
• 	
  Using	
  exponents,	
  square	
  roots	
  
• 	
  Using	
  integers	
  (sign	
  numbers)	
  
• 	
  Using	
  a	
  set	
  of	
  numbers	
  and	
  different	
  
opera2ons.	
  



Today’s	
  Number	
  



Today’s	
  Number	
  



Discuss	
  the	
  Number	
  Talk	
  Video	
  

•  Who	
  did	
  the	
  math	
  thinking	
  during	
  the	
  number	
  
talk?	
  

•  What	
  specific	
  mathema2cs	
  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	
  Forma2ve	
  Assessment	
  Lessons	
  and	
  Professional	
  Development	
  Modules	
  

Assessment	
  For	
  Learning	
  	
  
Forma2ve	
  Assessment	
  Lessons	
  (2	
  days)	
  for	
  High	
  School	
  and	
  Middle	
  

School	
  











Proportion and Non-Proportion Situations 

Projector Resources 



Buying Cola 

 
20 ounces of soda costs $1.20 
 
Ross wants to buy ……… ounces of 
soda.  
 
Ross will have to pay $ ......... 
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Properties of Proportion Situations 

•  One quantity is a multiple of the other. 

•  If the first quantity is zero,  
the second quantity is zero. 

•  If you double one quantity,  
the other also doubles. 

•  The graph of the relationship  
is a straight line through the origin.   
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Recipe 

Shortbread Cookies (makes ……. Cookies) 
•  2 cups of flour 
•  1 stick butter 
•  ½ cup sugar 

In order to make ……. cookies, I will need  
…… cups of flour 
…… sticks of butter 
…… cups of sugar. 
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Working Together 
Choose one of the cards to work on together.  
 

1.  Pick easy numbers to fill in the blanks 
 Answer the question you have written.  
 Write all your reasoning on the card. 

2.  Using the same card, pick harder numbers to fill in the blanks. 
 Answer your new question together.   
 Write all your reasoning on the card. 

3.  Decide whether the quantities vary in direct proportion.  
 Write your answer and your reasoning on the card.  

 
When you have finished one card, choose another.  

P-76 



Analyzing Each Other’s Work 
Read one of the solutions carefully.  
•  Is there anything you don’t understand?  

•  Compare the work to your own solution to the question.  

•  Have you used the same methods? 

•  Do you have the same numerical answers?  

•  Do you see notice any errors?  

•  Do you agree about which question involves direct 
proportion?  

•  Now read and analyze the other solution.  
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Triangles 
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Calculate	
  the	
  length	
  marked	
  x.	
  


