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ems&tl	  Project	  Goals	  
•  A	  master	  of	  science	  degree	  program	  which	  includes	  cerBficaBon	  as	  an	  

Elementary	  MathemaBcs	  InstrucBonal	  Leaders	  (EMIL);	  

•  A	  naBonally	  respected	  clearinghouse	  (www.mathspecialists.org)	  designed	  to	  
address	  the	  growth,	  development,	  and	  ongoing	  needs	  relaBve	  to	  elementary	  
mathemaBcs	  specialists;	  

•  CollaboraBve	  work	  with	  a	  core	  group	  of	  elementary	  mathemaBcs	  specialists	  
from	  central	  Maryland.	  	  This	  element	  of	  the	  ems&tl	  Project	  provides	  project	  
leaders	  with	  the	  needs	  and	  day-‐to-‐day	  challenges,	  milestones,	  and	  ideas	  which	  
influence	  our	  work;	  

•  Providing	  professional	  development	  opportuniBes	  for	  area	  elementary	  
mathemaBcs	  specialists;	  

•  Providing	  professional	  development	  for	  mathema'cs	  specialists	  –	  na'onally,	  
through	  the	  Na'onal	  Council	  of	  Supervisors	  of	  Mathema'cs’	  (NCSM)	  
leadership	  conferences,	  prior	  to	  Na'onal	  Council	  of	  Teachers	  of	  Mathema'cs	  
regional	  conferences	  and	  during	  the	  NCSM	  Summer	  Leadership	  Academy.	  	  

•  The	  project	  seeks	  to	  determine	  the	  impact	  of	  work	  related	  to	  mathemaBcs	  
specialists	  at	  the	  regional	  and	  naBonal	  level	  through	  the	  study	  of	  course	  
offerings	  at	  the	  college/university	  level;	  review	  of	  state	  cerBficaBon	  efforts;	  
and	  analysis	  of	  school	  and	  school	  district	  programs	  which	  involve	  specialists,	  
with	  parBcular	  a>enBon	  to	  student	  achievement	  and	  teacher	  background.	  	  	  
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Cell	  Phone	  Survey	  
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Adult	  Learner	  

•  Realizing	  for	  the	  first	  Bme	  that	  interacBng	  with	  my	  
professional	  colleagues	  is	  simultaneously	  different	  
and	  similar	  to	  interacBng	  with	  8-‐year	  olds!	  

•  “Why	  is	  it	  that	  my	  2nd	  grade	  team	  seems	  to	  look	  
right	  through	  me	  when	  I	  am	  talking?	  	  And	  I	  know	  
they	  have	  no	  interest	  in	  implemenBng	  what	  I	  am	  
talking	  about	  unless	  I	  am	  literally	  standing	  right	  over	  
them	  AND	  even	  them	  it	  will	  be	  grumble,	  grumble,	  
whine,	  whine	  every	  step	  of	  the	  way.”	  

•  Providing	  Bme	  for	  my	  teachers	  to	  “get	  it.”	  
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Coaching	  

•  “I	  realized	  that	  a	  way	  for	  me	  to	  connect	  
with	  my	  teachers	  is	  to	  get	  engaged	  with	  
their	  students…”	  

•  “My	  best	  1-‐1	  Bme	  was	  early	  over	  coffee	  –	  
especially	  if	  I	  can	  meet	  with	  ‘my	  teacher’	  
off	  site.”	  
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Naviga'ng	  Rela'onships	  

•  “I’ve	  got	  one	  principal	  who	  wants	  me	  to	  get	  the	  
staff	  to	  begin	  implemenBng	  the	  CCSS-‐M	  for	  levels	  
K-‐2	  this	  coming	  year.	  	  The	  other	  one	  –	  clueless.	  	  I	  
need	  to	  get	  her	  moving…”	  

•  “In	  my	  school,	  if	  I	  can’t	  get	  the	  4th	  grade	  team	  
leader	  on	  board	  –	  nothing	  happens.	  	  So,	  I	  work	  on	  
her	  first.”	  
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Professional	  Learning	  	  
Community	  

	  “It	  has	  taken	  about	  4	  years,	  but	  I	  actually	  believe	  
we	  are	  now	  a	  PLC.	  	  Math	  conversaBons	  are	  not	  a	  
special	  deal,	  we	  meet,	  as	  grade	  level	  groups	  and	  
someBmes	  as	  a	  full	  faculty.	  	  The	  other	  day	  some	  
of	  my	  teachers	  asked	  me	  to	  just	  talk	  about	  what	  
the	  PARCC	  assessment	  might	  mean	  for	  us.	  	  This	  
would	  have	  never	  happened	  a	  year	  ago!”	  



9 

Challenges	  

•  Adult	  Learners	  –	  shiling	  to	  working	  mostly	  and	  
solely	  with	  adults	  is	  not	  trivial,	  it	  takes	  Bme.	  

•  Coaching	  –	  learning	  to	  mentor	  and	  addressing	  the	  
needs	  of	  those	  mentored	  takes	  Bme.	  

•  Naviga'ng	  Rela'onships	  –	  teachers,	  principals,	  
board	  members,	  friends,	  former	  friends	  –	  why	  did	  
I	  take	  this	  job!	  

•  Professional	  Learning	  Communi'es	  –	  can	  you	  get	  
there?	  	  Time…	  



Think	  about	  the	  characterisBcs	  of	  a	  good	  

mathema'cs	  student.	  	  Where	  would	  you	  place	  

“your”	  characterisBc	  on	  this	  value	  line	  (1	  being	  

least	  important	  and	  5	  being	  most	  important)?	  	  

1	   5	  
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Think	  about	  the	  characterisBcs	  of	  a	  good	  

mathema'cs	  teacher.	  	  Where	  would	  you	  place	  

“your”	  characterisBc	  on	  this	  value	  line	  (1	  being	  

least	  important	  and	  5	  being	  most	  important)?	  	  

1	   5	  
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“The	  Standards	  for	  Mathema6cal	  
Prac6ce	  describe	  varieBes	  of	  experBse	  
that	  mathemaBcs	  educators	  at	  all	  levels	  
should	  seek	  to	  develop	  in	  their	  
students.	  These	  pracBces	  rest	  on	  
important	  ‘processes	  and	  proficiencies’	  
with	  longstanding	  importance	  in	  
mathema'cs	  educa'on.”	  

CCSSO,	  2010,	  p.	  6	  



Standards	  for	  
Mathema'cal	  Prac'ce	  

Strands	  of	  	  
Mathema'cal	  	  
Proficiency	  	  
Adding	  It	  Up	  

	  (2001)	  

NCTM	  Process	  
Standards	  

PSSM	  (2000)	  



How	  this	  got	  started…	  

NCTM	  Processes	  	  
CCSS	  	  –	  	  Standards	  for	  	  
Mathema6cal	  Prac6ce	  

Adding	  it	  Up	  	  –	  	  Strands	  of	  
Mathema6cal	  Proficiency	  	  

Problem	  Solving	  
Make	  sense	  of	  problems	  and	  
persevere	  in	  solving	  them.	  

Strategic	  competence	  

Reasoning	  and	  
Proof	  

Reason	  abstractly	  and	  quan6ta6vely.	   AdapBve	  reasoning	  

Reasoning	  and	  
Proof	  

Construct	  viable	  arguments	  and	  
cri6que	  the	  reasoning	  of	  others.	  

AdapBve	  reasoning	  

ConnecBons	   Model	  with	  mathema6cs.	   Strategic	  competence	  

RepresentaBon	   Use	  appropriate	  tools	  strategically.	  
Strategic	  competence	  

Conceptual	  understanding	  

CommunicaBon	   AHend	  to	  precision.	   Procedural	  fluency.	  

ConnecBons	  	   Look	  for	  and	  make	  use	  of	  structure.	   Strategic	  competence	  

Reasoning	  and	  
Proof	  

Look	  for	  and	  express	  regularity	  in	  
repeated	  reasoning.	  

AdapBve	  reasoning	  

*ProducBve	  disposiBon	  



Making	  sense	  of	  all	  of	  this…	  

1.  Talk	  with	  colleagues	  at	  your	  table	  about	  how	  the	  
NCTM	  Process	  Standards,	  Strands	  for	  Mathema>cal	  
Proficiency	  (SFMP),	  and	  Standards	  for	  Mathema>cal	  
Prac>ce	  (SFMP)	  are	  related.	  	  

2.  How	  would	  you	  summarize	  all	  of	  this	  to	  people	  who	  
have	  li>le	  or	  no	  awareness	  of	  these	  factors	  (e.g.,	  
colleagues,	  parents,	  students,	  and	  others)?	  



MathemaBcally	  proficient	  students	  understand	  and	  use	  stated	  assumpBons,	  
definiBons,	  and	  previously	  established	  results	  in	  construcBng	  arguments.	  	  They	  
make	  conjectures	  and	  build	  a	  logical	  progression	  of	  statements	  to	  explore	  the	  
truth	  of	  their	  conjectures.	  	  They	  are	  able	  to	  analyze	  situaBons	  by	  breaking	  	  	  	  
them	  into	  cases,	  and	  can	  recognize	  and	  use	  counterexamples.	  	  They	  jusBfy	  
their	  conclusions,	  communicate	  them	  to	  others,	  and	  respond	  to	  the	  arguments	  
of	  others.	  	  They	  reason	  inducBvely	  about	  data,	  making	  plausible	  arguments	  that	  
take	  into	  account	  the	  context	  from	  which	  the	  data	  arose.	  	  MathemaBcally	  
proficient	  students	  are	  also	  able	  to	  compare	  the	  effecBveness	  of	  two	  plausible	  
arguments,	  disBnguish	  correct	  logic	  or	  reasoning	  from	  that	  which	  is	  flawed,	  
and—if	  there	  is	  a	  flaw	  in	  an	  argument—explain	  what	  it	  is.	  	  Elementary	  students	  
can	  construct	  arguments	  using	  concrete	  referents	  such	  as	  objects,	  drawings,	  
diagrams,	  and	  acBons.	  	  Such	  arguments	  can	  make	  sense	  and	  be	  correct,	  even	  
though	  they	  are	  not	  generalized	  or	  made	  formal	  unBl	  later	  grades.	  	  Later,	  
students	  learn	  to	  determine	  domains	  to	  which	  an	  argument	  applies.	  	  Students	  at	  
all	  grades	  can	  listen	  or	  read	  the	  arguments	  of	  others,	  decide	  whether	  they	  
make	  sense,	  and	  ask	  useful	  quesBons	  to	  clarify	  or	  improve	  the	  arguments.	  

Construct	  viable	  arguments	  and	  cri'que	  the	  reasoning	  of	  others.	  



Area	  Ac'vity	  

•  Can	  you	  represent	  the	  area	  of	  a	  rectangle	  that	  
measures	  5	  in	  by	  8	  in?	  	  Use	  grid	  paper	  for	  your	  
representaBon.	  

•  What	  if	  the	  rectangle	  measured	  5.5	  in	  by	  7.5	  
in?	  	  How	  would	  you	  represent	  the	  area?	  	  
Would	  the	  area	  for	  this	  rectangle	  be	  the	  same	  
as	  for	  the	  rectangle	  above?	  	  



Before	  you	  can	  ‘look	  for’…	  

•  Teacher	  content	  background	  
•  Teacher	  pedagogical	  
background	  

•  Issues:	  
–  Is	  the	  problem	  appropriate?	  

•  Does	  it	  build	  from	  prior	  
experiences?	  

–  RepresentaBons	  appropriate?	  
– Access	  to	  materials?	  



•  Instruc'onal	  Issues	  
–  Do	  the	  students	  have	  enough	  TIME	  to	  consider	  the	  
problems,	  solve	  them,	  and	  discuss	  them	  –	  including	  
similariBes	  and	  differences?	  

•  Classroom	  norms	  for:	  
–  Discussing?	  
–  Engaging	  others	  –	  engaging	  all?	  
–  PresenBng	  and	  accepBng	  arguments?	  

Before	  you	  can	  ‘look	  for’…	  



Developing	  Arguments/Strategies	  

Why	  aren’t	  we	  comfortable	  with	  the	  idea	  of	  
“arguing”	  an	  idea	  or	  point	  in	  mathemaBcs?	  

How	  can	  we	  develop	  the	  concept	  of	  
argument?	  

Barlow,	  Angela.	  &	  	  McCrory,	  Michael.	  	  (2011).	  Engage	  your	  students	  in	  reasoning	  and	  sense	  making	  with	  these	  
effecBve	  instrucBonal	  plans.	  Teaching	  Children	  Mathema>cs,	  17(9),	  530-‐539.	  	  



A	  common	  approach	  used	  in	  classrooms…	  

•  “How	  did	  you	  get	  that	  answer?”	  

•  “Do	  you	  agree	  or	  disagree	  with	  someone	  
else’s	  answer?”	  

•  While	  nice	  quesBons,	  they	  don’t	  elicit	  the	  kind	  
of	  rich	  discussions	  that	  support	  deep	  thinking.	  



Sharing	  Thinking…	  
Do	  you	  understand	  
how	  ____	  solved	  the	  
problem?	   What	  are	  some	  of	  the	  

decisions	  ____	  made?	  	  
Do	  agree	  or	  disagree	  
with	  those	  decisions?	  

Did	  you	  solve	  the	  problem	  
in	  a	  different	  way?	  	  How	  
do	  you	  know?	  

Did	  _____	  use	  any	  
models	  or	  other	  
representaBons	  to	  
help	  him/her	  solve?	  

Does	  _____’s	  answer	  
make	  sense	  to	  you?	  

Would	  you	  like	  to	  change	  
something	  about	  your	  
soluBon	  now	  that	  you	  
have	  heard	  _____’s	  
narraBve?	  

How	  are	  _____	  and	  ______	  
explanaBons	  the	  same?	  	  
Different?	  



Specific	  Strategies	  Can	  enhance	  the	  
students’	  abili'es	  to	  construct	  arguments	  

	  	  	  	  	  	  	  Force	  students	  to	  choose	  a	  side!	  
	  Choosing	  sides	  naturally	  elicits	  opportuniBes	  
for	  disagreements.	  

Barlow,	  Angela.	  &	  	  McCrory,	  Michael.	  	  (2011).	  Engage	  your	  students	  in	  reasoning	  and	  sense	  making	  with	  these	  
effecBve	  instrucBonal	  plans.	  Teaching	  Children	  Mathema>cs,	  17(9),	  530-‐539.	  	  



Is	  4	  x	  8	  the	  same	  as	  8	  x	  4?	  

Support	  your	  reasoning!	  

	  	  	  	  Defend	  your	  answer!	  



What	  does	  it	  take	  	  
to	  engage	  in	  the	  prac'ces?	  



LunchBme	  

11:45-‐12:40	  

When	  you	  return,	  remember	  to	  sit	  in	  
your	  new	  table	  groups	  by	  PracBce	  (1-‐8)	  



What’s	  a	  

?













Reflec'on	  
•  What	  if	  you	  are	  supporBng	  teachers	  (who	  are	  
teaching	  students)	  who	  are	  not	  exhibiBng	  these	  
behaviors?	  

•  How	  might	  you	  lead	  discussions	  about	  about	  
lessons	  that	  help	  deepen	  student	  understanding	  
through	  the	  PracBces?	  

•  What	  types	  of	  coaching	  quesBons	  could	  you	  ask	  
to	  help	  a	  teacher	  (student,	  parent)	  focus	  on	  what	  
to	  do	  to	  foster	  student	  behaviors	  for	  SFMP?	  



The	  Standards	  for	  Mathema'cal	  Prac'ce…	  	  
A	  Closer	  Look	  

Howard	  County	  Public	  Schools;	  adapted	  from	  Tools	  
for	  the	  Common	  Core	  (2011)	   34	  

Overarching	  habits	  of	  mind	  of	  a	  produc've	  mathema'cal	  thinker	  

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

6.  A>end	  to	  precision.	  

Reasoning	  &	  explaining	  

2.  Reason	  abstractly	  
and	  quanBtaBvely.	  

3.  Construct	  viable	  
arguments	  and	  
criBque	  the	  
reasoning	  of	  
others	  

Modeling	  &	  Using	  Tools	  

4.  Model	  with	  
mathemaBcs.	  

5.  Use	  appropriate	  
tools	  strategically.	  

Seeing	  Structure	  &	  Generalizing	  

7.  Look	  for	  and	  make	  use	  of	  
structure.	  

8.  Look	  for	  and	  express	  
regularity	  in	  repeated	  
reasoning.	  

56%	  

40%	  

56%	  

38%	  

40%	  

49%	  

21%	  

17%	  
As	  of	  June	  16,	  2011:	  	  N	  =	  332;	  90%	  -‐	  classrooms	  with	  students	  exhibiBng	  	  
1	  or	  more	  PracBces,	  10%	  -‐	  no	  evidence	  of	  students	  exhibiBng	  any	  PracBces	  



Transi'on	  to	  the	  Common	  Core	  

A	  First	  Step	  

Online	  Module:	  
h>p://www.mathspecialists.org/LIM/player.html	  



Summing	  Up	  and	  Connec'ng	  Back	  

•  Why	  the	  PracBces?	  
•  How	  will	  we	  do	  this?	  
•  Leadership	  Framework	  


