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Our	  Mission	  

•  To	  nurture	  a	  diverse	  group	  of	  students	  to	  
become	  lifelong,	  ac;ve	  par;cipants	  in	  their	  
own	  educa;on,	  develop	  a	  sense	  of	  self	  and	  
community,	  and	  become	  responsible	  and	  
compassionate	  members	  of	  society.	  



 

 

To nurture a 
diverse group 
of students to 
become 
lifelong, active 
participants in 
their own 
education, 
develop a 
sense of self 
and 
community, 
and become 
responsible & 
compassionate 
members of 
society. 

TR Mission 

What Standardized 
Tests Assess 

Discrete skills in 
math and 
reading – 
multiplication, 
math problem 
solving, 
vocabulary, 
reading 
comprehension. 

What	  does	  our	  data	  NOT	  tell	  us?	  



An	  Expanded	  Vision	  of	  Data	  

•  Data	  is	  any	  evidence	  that	  can	  be	  collected	  that	  
can	  be	  used	  to	  determine	  progress	  towards	  goals.	  

•  Data	  includes:	  
–  Standardized	  Test	  Data	  	  (i.e.	  ANET,	  MAP,	  DC	  CAS,	  
Dibels	  etc.)	  

–  Classroom	  Assessments	  (i.e.	  tests,	  quizes,	  exit	  ;ckets)	  
– Anecdotal	  Notes	  
–  Student	  Work	  



An	  Expanded	  View	  of	  Educa;onal	  
Outcomes	  



•  Mathema;cs	  at	  Two	  Rivers	  emphasizes	  
computa(onal	  and	  procedural	  skills,	  
conceptual	  understanding,	  and	  problem	  
solving.	  	  

•  We	  place	  a	  special	  emphasis	  on	  developing	  
expert	  thinking	  and	  complex	  communica;on	  
skills	  that	  go	  beyond	  basic	  algorithmic	  
competency	  in	  math.	  	  

What	  does	  math	  look	  like	  at	  Two	  
Rivers?	  



	  Intertwined	  Strands	  
of	  Proficiency	  from	  
Adding	  +	  It	  Up:	  
Helping	  Children	  
Learn	  Mathema(cs	  
(2001)	  from	  the	  
Na;onal	  Research	  
Council	  



Expert	  Thinking	  
•  Strong	  Fund	  of	  Knowledge-‐facts	  and	  discrete	  
basic	  skills	  (factual	  knowledge)	  

•  Schema	  –	  mental	  structures	  that	  represent	  
concepts	  by	  organizing	  and	  linking	  various	  facts	  
and	  knowledge	  (conceptual	  knowledge)	  

•  Pa5ern	  Recogni8on	  –	  experts	  recognize	  
meaningful	  pa\erns	  of	  informa;on	  that	  are	  not	  
no;ced	  by	  novices	  (procedural	  knowledge)	  	  

•  Metacogni8on	  –	  Reflec;ng	  on	  a	  problem-‐	  solving	  
process	  and	  deciding	  when	  to	  change	  course	  
(metacogni;ve	  knowledge)	  



Goals	  of	  Our	  Mathema;cs	  Program	  

•  Develop	  conceptual	  understanding	  of	  the	  “big	  
ideas”	  	  in	  each	  strand	  of	  mathema;cs	  

•  Develop	  cri;cal	  thinking	  skills	  and	  habits	  of	  
mind	  that	  can	  be	  applied	  to	  any	  problem	  in	  
and	  outside	  of	  mathema;cs	  	  

•  Concisely	  and	  precisely	  communicate	  
mathema;cal	  ideas	  

•  Develop	  efficiency	  with	  number	  and	  
computa;on	  



How	  do	  we	  get	  our	  students	  to	  
achieve	  these	  expanded	  

outcomes	  in	  our	  classrooms?	  



Problem-‐Based	  Tasks	  

“Most,	  if	  not	  all,	  important	  mathema;cs	  
concepts	  and	  procedures	  can	  best	  be	  
taught	  through	  problem	  solving.”	  

	   	   	   	   	   	  -‐	  John	  Van	  de	  Walle	  

	   	   	   	   	   	  Teaching	  Student-‐Centered	  Mathema(cs	  



Problem	  Solving	  from	  Student	  
Centered	  Mathema;cs	  

•  A	  problem	  is	  defined	  here	  as	  any	  task	  or	  ac;vity	  
for	  which	  the	  students	  have	  no	  prescribed	  or	  
memorized	  rules,	  nor	  is	  there	  a	  percep;on	  by	  
students	  that	  there	  is	  a	  specific	  correct	  solu;on	  
method	  (Hiebert	  et	  al.,	  1997)	  

•  Problems	  must	  begin	  where	  the	  students	  are.	  
•  The	  problema;c	  or	  engaging	  aspect	  of	  the	  
problem	  must	  be	  due	  to	  the	  mathema;cs	  that	  
the	  students	  are	  to	  learn.	  

•  The	  problem	  must	  require	  jus;fica;ons	  and	  
explana;ons	  for	  answers	  and	  methods.	  



COMMON	  EXPECTATIONS	  
•  Math	  is	  fun:	  	  	  Time	  is	  built	  into	  lessons	  to	  play	  with	  math.	  
•  All	  students	  can	  learn	  math:	  Every	  student	  has	  the	  capacity	  to	  

learn	  deeper	  conceptual	  knowledge	  in	  mathema;cs.	  	  	  
•  A	  common	  approach	  to	  problem	  solving:	  	  	  We	  use	  the	  K-‐W-‐I	  to	  

teach	  steps	  to	  problem	  solving	  in	  and	  outside	  of	  math.	  
•  Representa8ons:	  	  We	  value	  the	  mul;ple	  ways	  that	  ideas	  can	  be	  

modeled	  or	  demonstrated	  and	  encourage	  making	  connec;ons	  
between	  various	  representa;ons.	  

•  Concise	  and	  precise	  communica8on:	  We	  reinforce	  precision	  
and	  brevity	  during	  class	  discussion.	  

•  Reasoning	  and	  proof:	  Mathema;cal	  arguments	  are	  weighed	  on	  
the	  merits	  of	  their	  logic	  NOT	  on	  the	  status	  of	  the	  speaker	  or	  
beauty	  of	  the	  language.	  



What	  is	  cri;que?	  



Defining	  Cri;que:	  A	  Reading	  from	  Ron	  
Berger’s	  An	  Ethic	  of	  Excellence	  

•  According	  to	  the	  author,	  what	  does	  he	  mean	  
by	  cri;que	  in	  a	  classroom?	  

•  Why	  is	  it	  cri;cal	  to	  define	  the	  areas	  of	  focus	  
with	  the	  students?	  

•  What	  norms	  must	  be	  present	  for	  the	  cri;que	  
protocol	  to	  be	  effec;ve	  in	  your	  classroom?	  



Steps	  of	  the	  Whole	  Group	  	  
Exemplary	  Cri;que	  

•  Before	  the	  cri;que	  session:	  
– Teacher(s)	  determines	  2-‐3	  areas	  of	  focus	  for	  
cri;que	  ahead	  of	  ;me.	  

– Teacher(s)	  preps	  a	  2-‐3	  column	  chart	  to	  record	  
brief	  defini;on	  of	  the	  areas	  of	  focus	  and	  to	  collect	  
student	  ideas	  

– Teacher(s)	  selects	  high-‐quality	  exemplars	  (1-‐2)	  



Steps	  of	  the	  Whole	  Group	  	  
Exemplary	  Cri;que	  

•  During	  the	  cri;que	  session:	  
–  Introduce	  the	  goals	  of	  the	  cri;que	  and	  review	  rules	  for	  
cri;que	  

–  Put	  the	  2-‐3	  areas	  of	  focus	  on	  the	  board	  in	  columns	  
–  Teacher	  gives	  brief	  defini;on	  of	  the	  areas	  of	  focus	  
–  Students	  individually	  read	  the	  exemplars	  
–  Students	  individually	  fill	  out	  the	  columns	  with	  what	  
they	  see	  as	  noteworthy	  in	  the	  exemplars	  

– Whole	  class	  engages	  in	  discussion	  about	  what	  they	  
see	  as	  noteworthy	  in	  the	  exemplars	  related	  to	  the	  
areas	  of	  focus	  



Steps	  of	  the	  Whole	  Group	  	  
Exemplary	  Cri;que	  

•  Ager	  the	  cri;que	  session:	  
– Teacher	  organizes	  and	  formats	  the	  student-‐
generated	  criteria	  for	  future	  use	  by	  students	  
(poster,	  checklist,	  rubric,	  etc.)	  

– Teacher	  uses	  student	  ideas	  to	  add	  to	  the	  rubric	  for	  
more	  specificity	  



An	  Example	  of	  An	  Exemplary	  
Cri;que	  



The	  Problem	  

•  Girls	  on	  Track	  signed	  up	  to	  run	  a	  relay	  race	  
with	  Coach	  Erica.	  	  Sayla	  ran	  2/3	  of	  a	  mile,	  
Cassidy	  ran	  5/6	  of	  a	  mile,	  and	  Mia	  ran	  ¼	  of	  a	  
mile.	  	  As	  a	  team,	  how	  far	  did	  they	  run?	  	  

•  Solve	  the	  problem	  and	  create	  a	  representa;on	  
that	  other	  5th	  graders	  will	  be	  able	  to	  use	  to	  
understand	  your	  solu;on	  to	  the	  problem.	  



Student	  #1	  



Student	  #2	  



Student	  #3	  



Three	  Areas	  of	  Focus	  

Organiza8on	   Accuracy	   Representa8on	  



Common	  Core	  State	  Standards	  for	  
Mathema8cal	  Prac8ces:	  	  
Model	  with	  Mathema8cs.	  

Mathema(cally	  proficient	  students	  can	  apply	  the	  mathema(cs	  they	  know	  to	  solve	  problems	  arising	  in	  everyday	  life,	  
society,	  and	  the	  workplace.	  In	  early	  grades,	  this	  might	  be	  as	  simple	  as	  wri(ng	  an	  addi(on	  equa(on	  to	  describe	  a	  
situa(on.	  In	  middle	  grades,	  a	  student	  might	  apply	  propor(onal	  reasoning	  to	  plan	  a	  school	  event	  or	  analyze	  a	  problem	  in	  
the	  community.	  By	  high	  school,	  a	  student	  might	  use	  geometry	  to	  solve	  a	  design	  problem	  or	  use	  a	  func(on	  to	  describe	  
how	  one	  quan(ty	  of	  interest	  depends	  on	  another.	  Mathema(cally	  proficient	  students	  who	  can	  apply	  what	  they	  know	  
are	  comfortable	  making	  assump(ons	  and	  approxima(ons	  to	  simplify	  a	  complicated	  situa(on,	  realizing	  that	  these	  may	  
need	  revision	  later.	  They	  are	  able	  to	  iden(fy	  important	  quan((es	  in	  a	  prac(cal	  situa(on	  and	  map	  their	  rela(onships	  
using	  such	  tools	  as	  diagrams,	  two-‐way	  tables,	  graphs,	  flowcharts	  and	  formulas.	  They	  can	  analyze	  those	  rela(onships	  
mathema(cally	  to	  draw	  conclusions.	  They	  rou(nely	  interpret	  their	  mathema(cal	  results	  in	  the	  context	  of	  the	  situa(on	  
and	  reflect	  on	  whether	  the	  results	  make	  sense,	  possibly	  improving	  the	  model	  if	  it	  has	  not	  served	  its	  purpose.	  



Design	  of	  Task	  1	  

• 	  Lots	  of	  data	  on	  the	  content	  being	  taught	  	  

• 	  Li\le	  to	  no	  data	  on	  their	  ability	  to	  create	  a	  model	  

But…	  

Provided	  students	  with	  a	  table	  with	  loca;ons	  and	  distances	  
from	  a	  given	  point.	  Students	  asked	  to	  place	  the	  loca;ons	  
on	  a	  number	  line	  	  

The	  data	  we	  got	  back	  wasn’t	  what	  we	  expected!	  	  



What	  do	  we	  do	  when	  we	  model	  
with	  mathema(cs?	  

•  Create	  	  

•  Compare	  

•  Evaluate	  

Next,	  we	  developed	  learning	  targets	  	  

  I	  can	  create	  representa;ons	  that	  
model	  a	  math	  concept	  and	  my	  
thinking	  

  I	  can	  compare	  representa;ons	  

  I	  can	  evaluate	  representa;ons	  
for	  how	  well	  they	  model	  a	  
problem	  situa;on	  (and	  solu;on)	  	  





Crea8on	  of	  Task	  #2	  	  

 	  Students	  asked	  
to	  create	  more	  than	  
1	  representa;on	  

 	  Provided	  
Solu;on	  to	  the	  
Calcula;on	  

 	  New	  Reflec;on	  
Ques;ons	  



Three	  categories:	  
✏ 	  Create	  

✏ 	  Translate	  

✏ 	  Evaluate	  

• Accurate	  
• Organized	  
• Understood	  by	  Others	  

Create	  

• Efficient	  
• Connec;ons	  between	  mul;ple	  
representa;ons	  

Translate	  

• Rela;onship	  between	  the	  representa;on	  
and	  the	  mathema;cal	  situa;on	  Evaluate	  



Facilita;ng	  Student	  Reflec;ons	  

•  There	  must	  be	  ;me	  for	  reflec;on	  for	  students	  
•  Students	  should	  be	  held	  accountable	  for	  
iden;fying	  where	  they	  will	  apply	  what	  they	  
learned	  from	  a	  cri;que	  protocol	  in	  their	  own	  
work	  

•  Students	  need	  opportuni;es	  to	  apply	  their	  
learning	  as	  soon	  as	  possible	  



Ques;ons?	  


