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Today’s	  agenda:	  
  Introduce	  our	  essen,al	  ques,ons;	  

  Introduce	  some	  background	  on	  working	  class	  students,	  students	  of	  color	  and	  
English	  language	  learners	  (ELLs);	  

  Present	  background	  on	  forma0ve	  assessment;	  

  Introduce	  the	  DAP,	  an	  example	  of	  a	  forma0ve	  assessment	  format;	  and	  

  Explore	  the	  role	  of	  leadership	  to	  support	  forma0ve	  assessment	  prac0ces	  for	  
ELLs.	  



Essen%al	  Ques%ons	  	  
for	  today’s	  session:	  

 How	  can	  forma0ve	  assessment	  support	  ELL	  students	  to	  meet	  
standards	  for	  mathema0cal	  content	  and	  prac0ces?	  

 What	  role	  does	  leadership	  play	  to	  bring	  best	  prac0ces	  in	  
forma0ve	  assessment	  to	  scale	  in	  a	  school/district?	  



Today’s	  agenda:	  
  Introduce	  our	  essen0al	  ques0ons;	  

  Introduce	  some	  background	  on	  working	  class	  students,	  
students	  of	  color	  and	  English	  language	  learners	  (ELLs);	  

  Present	  background	  on	  forma0ve	  assessment;	  

  Introduce	  the	  DAP,	  an	  example	  of	  a	  forma0ve	  assessment	  format;	  and	  

  Explore	  the	  role	  of	  leadership	  to	  support	  forma0ve	  assessment	  prac0ces	  for	  
ELLs.	  



Background	  
  Working class students and students of color have	  generally	  been	  
denied	  opportuni0es	  to	  par0cipate	  in	  mathema0cal	  learning	  communi0es	  in	  
which	  students	  regularly	  engage	  in	  mathema0cal	  reasoning	  and	  discourse	  to	  
solve	  complex	  tasks	  (Flores,	  2007;	  Kitchen,	  Burr,	  &	  Castellón,	  2010;	  Téllez,	  
Moschkovich,	  &	  Civil,	  2011).	    

  Educators	  of	  working	  class	  students	  and	  students	  of	  color	  oaen	  make	  the	  
memoriza0on	  of	  math	  facts,	  algorithms,	  vocabulary	  and	  procedures	  the	  
focal	  point	  of	  their	  instruc0on,	  rather	  than	  teaching	  students	  through	  the	  
use	  of	  complex,	  challenging	  problems	  (Davis	  &	  Mar0n,	  2008;	  Kitchen,	  
DePree,	  Celedón-‐Padchis,	  &	  Brinkerhoff,	  2007;	  Ladmore,	  2005).	  	  



Deficit	  perspec0ves	  about	  mul0lingual	  
learners	  (ELLs)	  

  Controlled	  forms	  of	  instruc0on	  teach	  working	  class	  students	  and	  students	  of	  
color	  that	  lihle	  is	  expected	  from	  them	  except	  compliance	  to	  a	  rigid	  
classroom	  environment	  (Knapp	  &	  Woolverton,	  1995).	  

  In	  schools	  that	  serve	  large	  numbers	  of	  ELLs	  who	  speak	  with	  an	  accent,	  use	  
English	  words	  incorrectly	  or	  speak	  Spanish	  as	  a	  means	  to	  express	  
themselves,	  educators,	  peers	  and	  community	  members	  may	  assume	  they	  
lack	  the	  capacity	  to	  perform	  well	  in	  mathema0cs	  (Gu0érrez,	  2008;	  Moll	  &	  
Ruiz,	  2002;	  Moschkovich,	  2007).	  	  



Some	  info	  about	  ELLs	  
  The	  number	  of	  ELLs	  enrolled	  in	  schools	  in	  the	  U.S.	  increased	  	  57%	  from	  1995	  
to	  2006.	  (NCELA,	  2007)	  

  ELLs	  oaen	  enter	  U.S.	  schools	  performing	  below	  their	  English	  speaking	  peers	  
and	  their	  academic	  progress	  usually	  is	  measured	  with	  inadequate	  tools	  that	  
do	  not	  accurately	  represent	  their	  learning	  (Abedi	  &	  Gándara,	  2006;	  Abedi	  &	  
Lord,	  2001).	  	  	  

  ELL	  students	  are	  learning	  content,	  academic	  skills,	  and	  language	  
simultaneously,	  and	  are	  more	  likely	  than	  non-‐ELL	  students	  to	  develop	  
misconcep0ons	  (Abedi,	  2011;	  Bailey	  et	  al.,	  2010).	  	  



What	  inspires	  us!	  
  Instead	  of	  pigeonholing	  students	  as	  “limited	  English	  proficient” (Valenzuela,	  
1999),	  we	  can	  view	  the	  language	  resources	  that	  ELLs	  bring	  as	  “Spanish	  
dominant” or	  as	  poten0al	  bilinguals.	  	  

  Research	  offers	  instruc0onal	  strategies	  and	  insights	  into	  how	  to	  posi0on	  
working	  class	  students	  of	  color	  as	  mathema0cally	  competent	  (See,	  for	  
example,	  Turner,	  Celedón-‐Padchis,	  &	  Marshall,	  2008).	  	  

  Kitchen,	  Burr,	  and	  Castellón	  (2010)	  describe	  how	  culturally	  relevant	  
assessment	  formats	  can	  be	  used	  as	  a	  means	  to	  develop	  trus0ng	  and	  
affirming	  rela0onships	  that	  allow	  teachers	  to	  mathema0cally	  inspire	  their	  
students.	  	  



Today’s	  agenda:	  
  Introduce	  our	  essen0al	  ques0ons;	  

  Introduce	  some	  background	  on	  working	  class	  students,	  students	  of	  color	  and	  
English	  language	  learners	  (ELLs);	  

 Present	  background	  on	  forma,ve	  assessment;	  

  Introduce	  the	  DAP,	  an	  example	  of	  a	  forma0ve	  assessment	  format;	  and	  

  Explore	  the	  role	  of	  leadership	  to	  support	  forma0ve	  assessment	  prac0ces	  for	  
ELLs.	  



On	  a	  3	  X	  5	  card,	  jot	  down	  your	  ideas	  about	  the	  reasons	  we	  assess	  
students:	  

 What	  should	  assessments	  be	  used	  for?	  	  

 How	  should	  assessment	  informa0on	  be	  used	  to	  support	  
instruc0on?	  



The	  different	  purposes	  for	  assessment	  
(NCTM	  Assessment	  Standards,	  1995)	  

  Student	  assessments	  should	  be	  aligned	  with,	  and	  integral	  to,	  instruc0on;	  

  Mul0ple	  sources	  of	  assessment	  informa0on	  should	  be	  used;	  

  Assessment	  methods	  must	  be	  appropriate	  for	  their	  purposes;	  



Summative	

district and  

state 
assessments   

Annually 

Data about people, 
practices, perceptions#

Benchmark common assessments 
(e.g., end-of-unit, common grade-
level tests reported at item level) #

Formative common assessments 
(e.g., math problem of the week, writing samples, 

science journals, other student work) #

Formative classroom assessments for learning  
(student self-assessments, descriptive feedback, written response, 

personal communications, performance assessments) #

2-4 times/year 

Quarterly or 
end of year 

1-4 times/
month 

Daily/weekly 

The	  Data	  Pyramid	  

N.	  Love,	  K.	  E.	  S0les,	  S.	  Mundry,	  and	  K.	  DiRanna,	  2008	  	  



Forma0ve	  Assessment	  
  An	  assessment	  	  is	  considered	  as“forma0ve” when	  the	  feedback	  
from	  learning	  ac0vi0es	  is	  used	  to	  adapt	  teaching	  to	  meet	  the	  
learner's	  needs.	  (Wilson	  &	  Kenney,	  2003)	  

  “In”forma0ve	  assessment…	  

  Examples	  of	  forma0ve	  assessment	  (Shepard,	  2000;	  Wilson	  &	  Kenney,	  
2003)	  	  
 Math	  journals	  
  Student	  poryolios	  
  Analyzing	  student	  work	  together	  
  Individual	  interviews	  



Forma0ve	  assessment	  in	  ac0on	  .	  .	  .	  

“...teachers	  generally	  listen	  for	  the	  ‘correct’	  answer	  instead	  of	  listening	  for	  

what	  they	  can	  learn	  about	  the	  students’	  thinking;	  they	  listen	  evalua0vely	  

rather	  than	  interpre0vely.	  The	  teachers	  with	  whom	  we	  have	  worked	  have	  tried	  

to	  address	  this	  issue	  by	  asking	  students	  ques0ons	  that	  either	  prompt	  students	  

to	  think	  or	  provide	  teachers	  with	  informa0on	  that	  they	  can	  use	  to	  adjust	  

instruc0on	  to	  meet	  learning	  needs.”	  	  

	   	  Leahy	  et	  al,	  2005	  



More	  on	  forma0ve	  assessment	  

Aaer	  examining	  250	  research	  studies	  on	  classroom	  
assessment,	  Black	  and	  Wiliam	  (1998)	  found	  that	  when	  
teachers	  focus	  on	  forma0ve	  assessment,	  student	  
achievement	  gains	  are	  larger	  than	  when	  using	  other	  types	  
of	  interven0ons.	  	  



Demands	  of	  forma0ve	  assessment	  

“Because	  forma0ve	  assessment	  is	  a	  dynamic	  process	  of	  evidence	  
elicita+on,	  analysis	  and	  ac+on,	  it	  clearly	  makes	  demands	  on	  teachers’	  
content	  and	  pedagogical	  knowledge…	  

Without	  such	  founda0onal	  knowledge,	  teachers’	  forma0ve	  assessment	  
may	  yield	  faulty	  decisions	  that	  could	  divert	  rather	  than	  promote	  
student	  progress.”	  	  

	  (Herman,	  et	  al.,	  2011)	  



Sam	  the	  Snail....	  

  A	  snail	  is	  climbing	  out	  of	  a	  well.	  The	  well	  is	  20a	  deep.	  Every	  day	  the	  snail	  
climbs	  up	  3	  a	  and	  every	  night	  he	  slips	  back	  18	  in.	  	  

  How	  many	  days	  will	  it	  take	  the	  snail	  to	  get	  out	  of	  the	  well?	  

Many	  students	  got	  hung	  up	  on	  conver+ng	  feet	  to	  inches	  and	  the	  teacher	  did	  not	  
intervene	  to	  help	  them	  focus	  on	  solving	  the	  problem	  using	  propor+onal	  reasoning.	  



Fennell,	  Kobeh,	  &	  Wray,	  2013	  



Today’s	  agenda:	  
  Introduce	  our	  essen0al	  ques0ons;	  

  Introduce	  some	  background	  on	  working	  class	  students,	  students	  of	  color	  and	  
English	  language	  learners	  (ELLs);	  

  Present	  background	  on	  forma0ve	  assessment;	  

  Introduce	  the	  DAP,	  an	  example	  of	  a	  forma,ve	  assessment	  
format;	  

  Explore	  the	  role	  of	  leadership	  to	  support	  forma0ve	  assessment	  prac0ces	  for	  
ELLs.	  



Test	  prep	  privileged	  over	  forma0ve	  
assessment	  

  At	  a	  highly	  diverse	  high	  school	  in	  the	  Denver	  area,	  much	  ahen0on	  is	  given	  to	  
improving	  the	  performance	  of	  “bubble	  students,”	  students	  who	  scored	  
Par0ally	  Proficient	  on	  last	  year’s	  test.	  

  Lots	  of	  pressure	  on	  mathema0cs	  teachers	  to	  prep	  their	  students	  for	  “the	  
test,”	  which	  is	  pushing	  them	  to	  focus	  more	  on	  summa0ve	  assessment	  rather	  
than	  forma0ve	  assessment.	  

  Heavy	  focus	  on	  test	  prep	  equates	  with	  lots	  of	  tradi0onal	  math	  instruc0on.	  





Discursive	  Assessment	  Protocol	  

  As	  part	  of	  CEMELA	  at	  the	  University	  of	  New	  Mexico,	  a	  forma0ve	  assessment	  
tool	  referred	  to	  as	  the	  Discursive	  Assessment	  Protocol	  (DAP)	  was	  designed	  
with	  the	  specific	  goal	  of	  accurately	  assessing	  and	  suppor0ng	  the	  learning	  of	  
ELLs	  in	  middle	  school	  mathema0cs	  classrooms.	  	  	  

  The	  protocol	  is	  an	  example	  of	  forma+ve	  assessment	  through	  use	  of	  
interviews.	  





DAP	  conceptual	  framework	  
  Socio-‐construc0vist	  Learning	  (Shepard,	  2000)	  based	  on:	  	  

  Cogni0ve	  psychology	  (Cobb,	  2007)	  –	  internal	  cogni0ve	  structures	  &	  processes.	  
  Construc0vism	  (Vygotsky,	  1979)	  –	  mental	  construc0on	  &	  sense	  making.	  
  Socio-‐cultural	  theory	  (Forman,	  2003)	  –	  learning	  through	  social	  interac0ons.	  

  Classroom	  expecta0ons	  foster	  disposi0ons	  such	  as	  students’ willingness	  to	  
persist	  in	  trying	  to	  solve	  difficult	  problems.	  

  In	  this	  paradigm,	  assessment	  can	  be	  used	  
  As	  a	  means	  to	  understand	  what	  students	  know	  	  
  As	  a	  means	  to	  promote	  students’	  mathema0cal	  thinking	  
  To	  inform	  instruc0on	  on	  an	  on-‐going	  basis.	  	  

(Shepard,	  2000)	  



Task	  solving	  protocol	  
  Solve	  task	  with	  partner,	  

  Share	  out	  solu0on	  strategies	  with	  small	  group,	  and	  

  Be	  prepared	  to	  share	  out	  group	  solu0on	  strategies	  with	  whole	  group.	  



Task	  #1:	  	  

 Ariel	  drove	  his	  bike	  39	  1/6	  meters	  and	  Nick	  
drove	  his	  bike	  28	  5/9	  meters.	  How	  many	  more	  
meters	  did	  Ariel	  drive	  than	  Nick?	  



Protocol	  for	  viewing	  video:	  

(1). Observe video clip with intent of answering the following questions: 

What mathematics does the student appear to know? 

How does the facilitator support the student to make sense of 
the mathematics?  

What strategies do you notice she’s using to support the 
student?   

(2). Discuss observations and analyses of the video clip with a partner 
vis-à-vis the three questions posed. 

(3). Groups share out their collective analyses of clips. 



Video	  #1	  



Ques0ons	  to	  consider:	  
What mathematics does the student appear to 
know? 

How does the facilitator support the student to make 
sense of the mathematics?  

What strategies do you notice she’s using to 
support the student?   



Student’s	  wrihen	  response	  



Video	  #2	  



Zenia’s	  problem	  solving	  strategies:	  
	  Big	  idea	  with	  frac0ons:	  Any	  common	  mul0ple	  of	  two	  denominators	  (e.g.,	  6	  
and	  9)	  can	  be	  used	  to	  create	  a	  common	  denominator.	  

	  Big	  idea	  with	  whole	  numbers:	  Subtrac0on	  as	  difference.	  

	  Subtrac0on	  strategy:	  Subtract	  whole	  numbers	  and	  frac0ons	  separately	  and	  
then	  combine	  to	  find	  difference.	  Alterna0vely,	  she	  could	  have	  kept	  one	  
number	  whole,	  moved	  to	  a	  landmark	  &	  added	  up	  the	  pieces	  that	  comprise	  
the	  difference.	  



Task	  #2:	  Try	  to	  imagine	  some	  strategies	  an	  
emergent	  learner	  may	  use	  to	  solve:	  



Some	  ques0ons	  to	  consider	  in	  your	  group:	  
1.  How	  different	  were	  your	  strategies?	  

2.  Did	  anyone	  at	  your	  table	  use	  a	  mathema0cal	  model	  to	  solve	  this	  
subtrac0on	  problem?	  

3.  What	  might	  cons0tute	  an	  efficient	  solu+on	  to	  this	  subtrac0on	  problem?	  



Video	  #3	  



We	  found	  through	  the	  interviews	  that	  
students:	  

  Developed	  and	  used	  invented	  procedures	  and	  algorithms,	  

  Found	  and	  addressed	  their	  own	  errors,	  and	  

  Discovered	  what	  they	  did	  and	  did	  not	  understand	  well	  through	  their	  

explana0ons.	  



Advantages	  of	  the	  DAP	  

  Provided	  a	  more	  thorough	  understanding	  of	  what	  ELLs	  know,	  

  Gave	  students	  an	  opportunity	  to	  express	  what	  they	  know	  using	  mul0ple	  

representa0ons,	  

  Supported	  students	  to	  develop	  posi0ve	  mathema0cal	  iden00es,	  and	  

  Informed	  instruc0on.	  



Implemen0ng	  forma0ve	  assessment	  
with	  ELLs	  

  Step	  1:	  Elicit	  students’	  mathema0cal	  ideas.	  

  Step	  2:	  Understand	  students’	  ideas	  through	  assessment.	  

  Step	  3:	  Build	  instruc0on	  on	  students’	  mathema0cal	  ideas	  (when	  possible)	  
and	  give	  them	  credit	  for	  these	  ideas.	  

  Step	  4:	  Con0nually	  ar0culate	  and	  develop	  mathema0cal	  ideas	  and	  repeat	  
steps	  1-‐3.	  



Challenges	  to	  implemen0ng	  forma0ve	  
assessment	  prac0ces	  with	  ELLs	  
  TIME!!!	  

  Pedagogical	  Content	  Knowledge	  for	  Mathematics	  
  Knowledge	  of	  mathematics	  
  Knowledge	  of	  formative	  assessment	  practices,	  questioning	  techniques,	  
planning,	  rubrics,	  etc.	  

  Knowledge	  of	  students’	  cultural	  and	  linguis0c	  backgrounds	  

  Assessing	  students’	  mathema0cal	  understandings	  in	  context	  of	  the	  demands	  
of	  the	  larger	  classroom.	  

  Pressure	  from	  administrators	  (test	  prep)	  and	  parents	  (grades).	  



Today’s	  agenda:	  
  Introduce	  our	  essen0al	  ques0ons;	  

  Introduce	  some	  background	  on	  working	  class	  students,	  students	  of	  color	  and	  
English	  language	  learners	  (ELLs);	  

  Present	  background	  on	  forma0ve	  assessment;	  

  Introduce	  the	  DAP,	  an	  example	  of	  a	  forma0ve	  assessment	  format;	  and	  

 Explore	  the	  role	  of	  leadership	  to	  support	  forma,ve	  
assessment	  prac,ces	  for	  ELLs.	  



What	  is	  the	  role	  of	  leadership	  to	  support	  “in-‐forma0ve”	  
assessment	  prac0ces	  in	  every	  classroom?	  	  

On	  a	  3X5	  card,	  write	  your	  ideas	  about:	  



The	  role	  of	  leadership	  in	  promo,ng	  effec,ve	  
“in”forma,ve	  assessment	  prac,ces	  for	  ELLs	  

  Support	  teachers	  to	  develop	  and	  improve	  assessment	  prac0ces,	  

  Redesign	  systems	  to	  align	  with	  emphasis	  on	  reforms,	  and	  

  Hold	  teachers	  accountable	  to	  implement	  reforms.	  



Domain	  3	  of	  Teacher	  Evalua0on	  –	  Assessment	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  (Charlehe	  Danielson	  FfT,	  2013)	  

  Students	  indicate	  that	  they	  clearly	  understand	  the	  characteris0cs	  of	  high-‐quality	  
work,	  and	  there	  is	  evidence	  that	  students	  have	  helped	  establish	  the	  evalua0on	  
criteria.	  

  The	  teacher	  is	  constantly	  “taking	  the	  pulse”	  of	  the	  class;	  monitoring	  of	  student	  
understanding	  is	  sophis0cated	  and	  con0nuous	  and	  makes	  use	  of	  strategies	  to	  elicit	  
informa0on	  about	  individual	  student	  understanding.	  

  Students	  monitor	  their	  own	  understanding,	  either	  on	  their	  own	  ini0a0ve	  or	  as	  a	  
result	  of	  tasks	  set	  by	  the	  teacher.	  

  High-‐quality	  feedback	  comes	  from	  many	  sources,	  including	  students;	  it	  is	  specific	  and	  
focused	  on	  improvement.	  



District	  –	  All	  Learners	  

LCK	  
Principals	  –	  Teacher	  
Leaders	  –	  Teachers	  

Teacher	  –Students	  
MCKT	  

Mathema0cs	  

PRIME:	  
Teach/Learn	  
Curriculum	  
Assessment	  
Equity	  

Leadership	  Content	  Knowledge	  +	  NCSM	  PRIME	  
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Con0nuous	  
forma0ve	  
assessment	  
that	  informs/
promotes	  
learning	  for	  
every	  student	  

Con0nually	  
increase	  
teachers’	  
MCKT	  

	  Ongoing	  job-‐embedded	  
professional	  development	  

Time	  	  

PLC’s,	  Peer	  Coaching,	  to	  
develop	  common	  rubrics	  for	  
assessment	  and	  evaluate	  
student	  work.	  

Hold	  teachers	  accountable	  
to	  implement	  best	  
prac0ces	  in	  assessment	  

Theory	  of	  Change	  

Classroom	  
coverage	  

Resources	  

Teacher	  
growth	  
model	  

Models	  

Coaching	  



Jemez	  Valley	  Day	  School	  Case	  Study	  
  49%	  Limited	  English	  Proficient	  (US	  Bureau	  of	  Indian	  Educa0on,	  2012),	  

  K-‐6,	  

  Math	  Science	  Academy	  professional	  development	  year-‐round,	  

  Weekly	  PLCs	  looking	  at	  student	  work,	  with	  assessment	  rubric,	  

  Principal	  or	  math	  coach	  ahends	  every	  PLC,	  facilitated	  by	  MSA	  coach	  

  During	  duty	  day	  

  Peer	  coaching	  cycle	  for	  all	  teachers	  following	  lesson	  evalua0on	  protocol,	  and	  

  All	  teachers	  have	  classroom	  assistant	  to	  cover.	  



Professional	  Learning	  Communi0es	  and	  
Peer	  Coaching	  

  Looking	  together	  at	  student	  work,	  

  Using	  common	  assessment	  tools,	  

  Raising	  expecta0ons,	  	  

  Holding	  one	  another	  accountable,	  

  Using	  the	  language	  of	  instruc0on,	  
and	  

  Observing	  one	  another	  teach	  a	  
lesson.	  



Contact	  Informa0on	  
  Rick	  Kitchen,	  Professor,	  Kennedy	  Endowed	  Chair	  of	  Urban	  Educa0on,	  Morgridge	  
College	  of	  Educa0on,	  University	  of	  Denver	  

Richard.Kitchen@du.edu	  	  

303-‐871-‐2255	  

  Barbara	  Trujillo,	  Educa0onal	  Consultant,	  re0red	  principal	  

barbt@comcast.net	  	  

505-‐238-‐1997	  

  Joe	  Bolz,	  High	  School	  Mathema0cs	  Teacher	  and	  PhD	  student	  

	  	  	  	  	  joebolz@gmail.com	  


