
While	
  you’re	
  wai.ng:	
  	
  

Find an algebraic rule to describe the relationship between the 
number of sides of a polygon, n, and the number of diagonals that 
can be drawn from one vertex, d. 

Use n as the independent variable, and express your rule using 
function notation. 

Explain how you found the rule. 

Consider the following problem: 

•    Work the problem. (You may consult a neighbor.)  
•    Then, think about your students.  
•    What are some challenges 9th-grade Algebra 1      
students would face in solving a problem like this? 
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FYI	
  

Presenta.on	
  slides	
  will	
  be	
  posted	
  on	
  the	
  
Intensified	
  Algebra	
  website:	
  

utdanacenter.org/intensifiedalgebra/index.php	
  



Why	
  are	
  we	
  here?	
  

Algebra	
  is	
  now	
  the	
  reason	
  for	
  more	
  student	
  dropouts	
  
than	
  any	
  other	
  subject.	
  The	
  frustra:on	
  of	
  consistently	
  
failing	
  algebra	
  creates	
  a	
  sense	
  of	
  fu:lity.	
  As	
  a	
  result,	
  
more	
  and	
  more	
  students	
  are	
  giving	
  up	
  the	
  hope	
  of	
  a	
  
high	
  school	
  diploma	
  from	
  the	
  Los	
  Angeles	
  schools…	
  	
  
We	
  need	
  an	
  approach	
  to	
  teaching	
  algebra	
  that	
  helps	
  
these	
  students	
  succeed.	
  	
  

	
   	
  	
  

	
  	
  	
  	
  	
  	
  —	
  Roy	
  Romer,	
  former	
  Superintendent,	
  Los	
  Angeles	
  Unified	
  School	
  District	
  



The	
  audience	
  and	
  compelling	
  need	
  

Students	
  who	
  struggle	
  most	
  with	
  algebra	
  not	
  only	
  have	
  
significant	
  mathema:cal	
  deficiencies,	
  many	
  are	
  also	
  
turned	
  off	
  and	
  alienated	
  from	
  school,	
  have	
  had	
  liBle	
  
academic	
  and	
  intellectual	
  success,	
  and	
  express	
  a	
  sense	
  of	
  
hopelessness	
  about	
  comple:ng	
  high	
  school.	
  
[They	
  need]	
  a	
  program	
  of	
  excellent	
  quality	
  with	
  high	
  
mathema7cs	
  expecta7ons.	
  They	
  also	
  need	
  a	
  program	
  
that	
  captures	
  their	
  spirit	
  and	
  inspires	
  them	
  to	
  believe	
  in	
  
their	
  ability	
  to	
  succeed	
  in	
  mathema:cs.	
  	
  	
  	
  	
  	
  

	
   	
   	
  	
  	
  	
  	
  —	
  Richard	
  Kaplan,	
  Algebra	
  Teacher	
  



Session	
  Goals	
  

•  To	
  provide	
  informa.on	
  about	
  research-­‐
informed	
  strategies	
  and	
  resources	
  to	
  help	
  
under-­‐prepared	
  algebra	
  students	
  succeed.	
  

•  	
  To	
  illustrate	
  how	
  you	
  might	
  incorporate	
  these	
  
strategies	
  into	
  your	
  instruc.on.	
  



Intensified	
  Algebra	
  

•  NSF	
  funded	
  research	
  and	
  development	
  
ini.a.ve	
  

•  Design-­‐based	
  research	
  approach	
  to	
  curriculum	
  
development	
  

•  Grew	
  out	
  of	
  need	
  iden.fied	
  by	
  the	
  Urban	
  
Mathema.cs	
  Leadership	
  Network	
  (UMLN)	
  



Opening	
  ques.on	
  
Find an algebraic rule to describe the relationship between the 
number of sides of a polygon, n, and the number of diagonals that 
can be drawn from one vertex, d. 

Use n as the independent variable, and express your rule using 
function notation. 

Explain how you found the rule. 

          What are some challenges 9th-grade students would face in 
solving a problem like the diagonals problem, mathematical 
or otherwise? 

         What types of scaffolds, interventions, or classroom norms 
would help support student success with a problem like this? 



The	
  Need	
  

•  It’s	
  essen.al	
  for	
  all	
  9th	
  graders	
  to	
  succeed	
  in	
  
Algebra	
  1,	
  even	
  those	
  who	
  are	
  underprepared	
  
for	
  high	
  school	
  mathema.cs.	
  

•  The	
  predominant	
  strategy	
  —	
  increasing	
  
instruc.onal	
  .me	
  through	
  double-­‐period	
  
courses	
  —	
  has	
  had	
  only	
  limited	
  success.	
  



Research	
  provides	
  guidance	
  about	
  
suppor.ng	
  under-­‐prepared	
  students…	
  

•  Mathema.cs	
  educa.on	
  	
  

•  Cogni.ve	
  science	
  
•  Social	
  psychology	
  
•  Special	
  educa.on	
  and	
  struggling	
  learners	
  

How	
  can	
  we	
  translate	
  research	
  results	
  into	
  instruc.onal	
  
strategies	
  to	
  support	
  algebra	
  students?	
  



Based	
  on	
  research	
  about…	
  
•  How	
  people	
  learn	
  
•  How	
  students	
  learn	
  mathema.cs	
  	
  
•  Par.cular	
  challenges	
  in	
  learning	
  algebra	
  	
  
•  New	
  approaches	
  to	
  knowing	
  what	
  students	
  
know	
  	
  

•  Established	
  principles	
  of	
  mathema.cs	
  learning	
  
and	
  instruc.on	
  

•  Needs	
  of	
  struggling	
  adolescent	
  learners	
  
•  Socio-­‐emo.onal	
  aspects	
  of	
  academic	
  success	
  



Research	
  tells	
  us	
  learners	
  should…	
  
•  Engage	
  with	
  challenging	
  tasks	
  that	
  involve	
  ac.ve	
  
meaning-­‐making.	
  

•  Connect	
  new	
  learning	
  with	
  prior	
  knowledge	
  and,	
  
in	
  the	
  process,	
  address	
  misconcep.ons.	
  

•  Acquire	
  conceptual	
  knowledge	
  as	
  well	
  as	
  skills	
  to	
  
enable	
  them	
  to	
  organize	
  their	
  knowledge,	
  transfer	
  
knowledge	
  to	
  new	
  situa.ons,	
  and	
  acquire	
  new	
  
knowledge.	
  

•  Socially	
  construct	
  knowledge	
  through	
  talk,	
  ac.vity,	
  
and	
  interac.on	
  around	
  meaningful	
  problems.	
  



Research	
  tells	
  us	
  learners	
  should…	
  
•  Receive	
  .mely	
  feedback	
  so	
  they	
  can	
  revise	
  their	
  
work,	
  thinking,	
  and	
  understandings.	
  	
  

•  Employ	
  metacogni.ve	
  awareness	
  of	
  their	
  
performance.	
  

•  Prac.ce	
  the	
  skills,	
  concepts,	
  and	
  principles	
  they	
  
acquire	
  in	
  tasks	
  and	
  situa.ons	
  that	
  are	
  close	
  to	
  the	
  
original	
  learning	
  situa.on	
  as	
  well	
  as	
  more	
  distant	
  
from	
  it.	
  

•  Understand	
  that	
  intelligence	
  is	
  malleable,	
  not	
  
fixed,	
  and	
  recognize	
  the	
  roles	
  of	
  effec.ve	
  effort,	
  
abribu.on	
  of	
  effort,	
  sense	
  of	
  belonging,	
  and	
  
mo.va.on	
  in	
  learning	
  mathema.cs.	
  	
  



Struggling	
  Learners	
  Need	
  

•  Rou.nes	
  and	
  structures	
  to	
  help	
  them	
  access	
  
and	
  organize	
  cri.cal	
  mathema.cs	
  content.	
  	
  

•  Efficient,	
  .mely	
  opportuni.es	
  to	
  surface	
  and	
  
repair	
  misconcep.ons	
  —	
  in	
  ways	
  that	
  don’t	
  
delay	
  access	
  to	
  new	
  mathema.cs	
  learning.	
  



The	
  Power	
  of	
  Rou.nes	
  

“Some	
  students	
  in	
  school	
  today	
  don’t	
  see	
  a	
  connec.on	
  
between	
  their	
  efforts	
  and	
  school	
  success,	
  don’t	
  know	
  what	
  
it	
  is	
  they	
  need	
  to	
  prac.ce,	
  can’t	
  imagine	
  themselves	
  ever	
  
being	
  ‘academic,’	
  and	
  have	
  never	
  seen	
  ‘academics	
  
played.’	
  	
  	
  .	
  .	
  .	
  	
  	
  

A	
  first	
  step	
  in	
  helping	
  students	
  become	
  full	
  par.cipants	
  in	
  the	
  
classroom	
  is	
  to	
  ensure	
  that	
  all	
  students	
  value	
  and	
  
understand	
  the	
  importance	
  of	
  learning	
  and	
  learning	
  
rituals.”	
  

Lenz,	
  B.K.,	
  Deshler,	
  D.	
  (2004).	
  Teaching	
  Content	
  to	
  All:	
  Evidence-­‐Based	
  Prac.ces	
  in	
  Middle	
  and	
  
Secondary	
  Schools.	
  Boston:	
  Pearson	
  Educa.on,	
  Inc.	
  



Core	
  Idea:	
  Be	
  Explicit	
  

•  Communicate	
  clear	
  expecta.ons	
  and	
  help	
  
students	
  structure	
  content.	
  

•  Structure	
  experiences	
  to	
  make	
  students’	
  
thinking	
  visible.	
  

•  Structure	
  experiences	
  to	
  promote	
  students’	
  
taking	
  responsibility	
  for	
  their	
  own	
  learning.	
  



Help	
  students	
  organize	
  content:	
  
Lesson	
  preview	
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Help	
  students	
  organize	
  content:	
  
Lesson	
  preview	
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Help	
  students	
  organize	
  content:	
  
Lesson	
  wrap-­‐up	
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Connect	
  New	
  Learning	
  with	
  Prior	
  
Knowledge	
  

A	
  newspaper	
  is	
  beber	
  than	
  a	
  magazine,	
  and	
  on	
  a	
  seashore	
  is	
  a	
  
beber	
  place	
  than	
  a	
  street.	
  At	
  first	
  it	
  is	
  beber	
  to	
  run	
  than	
  walk.	
  
Also	
  you	
  may	
  have	
  to	
  try	
  several	
  .mes.	
  It	
  takes	
  some	
  skill	
  but	
  
it’s	
  very	
  easy	
  to	
  learn.	
  Even	
  young	
  children	
  can	
  enjoy	
  it.	
  Once	
  
successful,	
  complica.ons	
  are	
  minimal.	
  Birds	
  seldom	
  get	
  too	
  
close.	
  One	
  needs	
  lots	
  of	
  room.	
  Rain	
  soaks	
  in	
  very	
  fast.	
  Too	
  
many	
  people	
  doing	
  the	
  same	
  thing	
  can	
  also	
  cause	
  problems.	
  If	
  
there	
  are	
  no	
  complica.ons,	
  it	
  can	
  be	
  very	
  peaceful.	
  A	
  rock	
  will	
  
serve	
  as	
  an	
  anchor.	
  If	
  things	
  break	
  loose	
  from	
  it,	
  however,	
  you	
  
will	
  not	
  get	
  a	
  second	
  chance.	
  



Connect	
  New	
  Learning	
  with	
  Prior	
  
Knowledge	
  

A	
  newspaper	
  is	
  beber	
  than	
  a	
  magazine,	
  and	
  on	
  a	
  seashore	
  is	
  a	
  
beber	
  place	
  than	
  a	
  street.	
  At	
  first	
  it	
  is	
  beber	
  to	
  run	
  than	
  walk.	
  
Also	
  you	
  may	
  have	
  to	
  try	
  several	
  .mes.	
  It	
  takes	
  some	
  skill	
  but	
  
it’s	
  very	
  easy	
  to	
  learn.	
  Even	
  young	
  children	
  can	
  enjoy	
  it.	
  Once	
  
successful,	
  complica.ons	
  are	
  minimal.	
  Birds	
  seldom	
  get	
  too	
  
close.	
  One	
  needs	
  lots	
  of	
  room.	
  Rain	
  soaks	
  in	
  very	
  fast.	
  Too	
  
many	
  people	
  doing	
  the	
  same	
  thing	
  can	
  also	
  cause	
  problems.	
  If	
  
there	
  are	
  no	
  complica.ons,	
  it	
  can	
  be	
  very	
  peaceful.	
  A	
  rock	
  will	
  
serve	
  as	
  an	
  anchor.	
  If	
  things	
  break	
  loose	
  from	
  it,	
  however,	
  you	
  
will	
  not	
  get	
  a	
  second	
  chance.	
  



Openers	
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Reflec.on	
  

•  Are	
  you	
  using	
  openers/warm-­‐ups?	
  
•  What	
  func.on	
  is	
  your	
  opener/warm-­‐up	
  
serving?	
  

•  What	
  other	
  opportuni.es	
  do	
  you	
  have	
  to	
  help	
  
students	
  access	
  prior	
  knowledge?	
  



Day	
  1	
  Ac.vity	
  

Intensified Algebra, 
Topic 1 



Subs.tu.on	
  Method	
  for	
  Solving	
  Systems	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Intensified	
  Algebra,	
  Topic	
  18	
  



Build	
  Upon	
  Informal	
  Knowledge	
  
1.  Mike	
  has	
  8	
  pennies.	
  Sam	
  has	
  3	
  pennies.	
  How	
  many	
  altogether?	
  

2.  Mike	
  has	
  8	
  pennies.	
  Sam	
  gives	
  him	
  3	
  more.	
  How	
  many	
  does	
  Mike	
  have	
  
now?	
  

3.  Mike	
  has	
  8	
  pennies.	
  He	
  loses	
  3.	
  How	
  many	
  does	
  he	
  have	
  now?	
  

4.  Mike	
  has	
  8	
  pennies.	
  Sam	
  gives	
  him	
  some	
  more.	
  Now	
  he	
  has	
  11.	
  How	
  
many	
  did	
  he	
  get	
  from	
  Sam?	
  

5.  Mike	
  has	
  11	
  pennies.	
  He	
  loses	
  some.	
  How	
  he	
  has	
  8	
  pennies.	
  How	
  many	
  
did	
  he	
  lose?	
  

6.  Mike	
  has	
  some	
  pennies.	
  He	
  gets	
  3	
  more.	
  Now	
  he	
  has	
  11.	
  How	
  many	
  did	
  
he	
  have	
  at	
  the	
  beginning?	
  

7.  Mike	
  has	
  some	
  pennies.	
  He	
  loses	
  3.	
  Now	
  he	
  has	
  8.	
  How	
  many	
  did	
  he	
  have	
  
at	
  the	
  beginning.	
  



Build	
  Upon	
  Informal	
  Knowledge	
  
Carla’s	
  Cars-­‐to-­‐Go	
  charges	
  a	
  $50	
  flat	
  fee	
  plus	
  $0.25	
  per	
  mile	
  to	
  

rent	
  an	
  van.	
  

•  What	
  is	
  the	
  cost	
  of	
  the	
  rental	
  if	
  you	
  drive	
  40	
  miles?	
  	
  

•  What	
  is	
  the	
  cost	
  of	
  the	
  rental	
  if	
  you	
  drive	
  100	
  miles?	
  

•  What	
  is	
  the	
  cost	
  of	
  the	
  rental	
  if	
  you	
  drive	
  200	
  miles?	
  

•  A	
  rental	
  costs	
  $110.	
  How	
  many	
  miles	
  were	
  driven?	
  

y	
  =	
  0.25x	
  +	
  50	
  

•  Solve	
  for	
  y	
  when	
  x	
  =	
  40,	
  100,	
  200.	
  

•  Solve	
  110	
  =	
  0.25x	
  +	
  50	
  



Surfacing	
  and	
  Repairing	
  Misconcep.ons	
  



Analyzing	
  worked	
  examples	
  
1.  What’s	
  wrong	
  with	
  Graph	
  1?	
  

2. 	
  Use	
  the	
  data	
  in	
  Table	
  1	
  to	
  draw	
  a	
  correct	
  graph.	
  



Students	
  aren’t	
  blank	
  slates	
  —	
  so…	
  

•  Access	
  prior	
  knowledge	
  

•  Build	
  on	
  informal	
  knowledge	
  

•  Surface	
  and	
  repair	
  misconcep.ons	
  



Learners	
  should	
  

•  Engage	
  with	
  challenging	
  tasks	
  that	
  involve	
  
ac.ve	
  meaning-­‐making.	
  

•  Acquire	
  conceptual	
  knowledge	
  as	
  well	
  as	
  skills	
  
to	
  enable	
  them	
  to	
  organize	
  their	
  knowledge,	
  
transfer	
  knowledge	
  to	
  new	
  situa.ons,	
  and	
  
acquire	
  new	
  knowledge.	
  

Hiebert & Grouws, 2007 



What	
  Are	
  Mathema.cal	
  Tasks?	
  

	
  Mathema.cal	
  tasks	
  are	
  a	
  set	
  of	
  problems,	
  
or	
  a	
  single	
  complex	
  problem,	
  the	
  purpose	
  
of	
  which	
  is	
  to	
  focus	
  students’	
  aben.on	
  
on	
  a	
  par.cular	
  mathema.cal	
  idea.	
  



Why	
  Focus	
  on	
  Mathema.cal	
  Tasks?	
  

•  Tasks	
  form	
  the	
  basis	
  for	
  students’	
  opportuni.es	
  to	
  learn	
  
what	
  mathema.cs	
  is	
  and	
  how	
  one	
  does	
  it;	
  

•  Tasks	
  influence	
  learners	
  by	
  direc.ng	
  their	
  aben.on	
  to	
  
par.cular	
  aspects	
  of	
  content	
  and	
  by	
  specifying	
  ways	
  to	
  
process	
  informa.on;	
  

•  The	
  level	
  and	
  kind	
  of	
  thinking	
  required	
  by	
  mathema.cal	
  
instruc.onal	
  tasks	
  influences	
  what	
  students	
  learn;	
  and	
  

•  Differences	
  in	
  the	
  level	
  and	
  kind	
  of	
  thinking	
  of	
  tasks	
  used	
  by	
  
different	
  teachers,	
  schools,	
  and	
  districts,	
  is	
  a	
  major	
  source	
  
of	
  inequity	
  in	
  students’	
  opportuni.es	
  to	
  learn	
  mathema.cs.	
  



What	
  level	
  and	
  kind	
  of	
  thinking	
  is	
  called	
  for?	
  

	
  Martha	
  was	
  re-­‐carpe.ng	
  her	
  bedroom	
  
which	
  was	
  15	
  feet	
  long	
  and	
  10	
  feet	
  wide.	
  
How	
  many	
  square	
  feet	
  of	
  carpe.ng	
  will	
  

she	
  need	
  to	
  purchase?	
  

Stein,	
  Smith,	
  Henningsen,	
  &	
  Silver,	
  2000,	
  p.	
  1	
  



Raising	
  the	
  Cogni.ve	
  Demand	
  

	
  Ms.	
  Brown’s	
  class	
  will	
  raise	
  rabbits	
  for	
  their	
  spring	
  science	
  fair.	
  	
  
They	
  have	
  24	
  feet	
  of	
  fencing	
  with	
  which	
  to	
  build	
  a	
  rectangular	
  
rabbit	
  pen	
  in	
  which	
  to	
  keep	
  the	
  rabbits.	
  

1.   If	
  Ms.	
  Brown's	
  students	
  want	
  their	
  rabbits	
  to	
  have	
  as	
  much	
  room	
  as	
  
possible,	
  how	
  long	
  would	
  each	
  of	
  the	
  sides	
  of	
  the	
  pen	
  be?	
  

2.   How	
  long	
  would	
  each	
  of	
  the	
  sides	
  of	
  the	
  pen	
  be	
  if	
  they	
  had	
  only	
  16	
  
feet	
  of	
  fencing?	
  	
  

3.   How	
  would	
  you	
  go	
  about	
  determining	
  the	
  pen	
  with	
  the	
  most	
  room	
  
for	
  any	
  amount	
  of	
  fencing?	
  	
  Organize	
  your	
  work	
  so	
  that	
  someone	
  
else	
  who	
  reads	
  it	
  will	
  understand	
  it.	
  	
  

	
   	
   	
   	
  Stein,	
  Smith,	
  Henningsen,	
  &	
  Silver,	
  2000,	
  p.	
  2	
  



The	
  Banquet	
  Table	
  Problem	
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The	
  Banquet	
  Table	
  Problem	
  

1.  How	
  many	
  people	
  can	
  sit	
  around	
  4	
  hexagonal	
  tables	
  pushed	
  
together?	
  5	
  tables?	
  

2.  Determine	
  how	
  many	
  people	
  can	
  sit	
  around	
  10	
  tables	
  pushed	
  
together	
  without	
  drawing	
  a	
  diagram.	
  

3.  Find	
  a	
  general	
  algebraic	
  rule	
  for	
  the	
  number	
  of	
  people	
  that	
  
can	
  sit	
  around	
  any	
  number	
  of	
  hexagonal	
  tables	
  that	
  are	
  
pushed	
  together.	
  Write	
  your	
  rule	
  using	
  the	
  variables	
  n	
  and	
  p.	
  



Extending	
  the	
  Banquet	
  Table	
  Problem	
  

Explain	
  what	
  each	
  person	
  was	
  thinking	
  to	
  find	
  the	
  number	
  of	
  
people	
  who	
  could	
  sit	
  around	
  6	
  tables	
  pushed	
  together.	
  Connect	
  
your	
  explana.on	
  to	
  the	
  picture	
  of	
  the	
  tables.	
  

Caterer: 	
  1	
  +	
  (2	
  ·∙	
  12)	
  +	
  1	
  =	
  26	
  

Erlinda: 	
  5	
  +	
  (4	
  ·∙	
  4)	
  +	
  5	
  =	
  26	
  

Chris: 	
   	
  1	
  +	
  (4	
  ·∙	
  6)	
  +	
  1	
  =	
  26	
  
Pauline: 	
  6	
  ·∙	
  6	
  –	
  (5	
  ·∙	
  2)	
  =	
  26	
  



Research	
  Results	
  

•  Combine	
  graphics	
  with	
  verbal	
  descrip9ons	
  	
  
to	
  facilitate	
  encoding	
  of	
  individual	
  mathema.cal	
  
representa.ons	
  and	
  to	
  make	
  conceptual	
  connec.ons	
  
between	
  representa.ons.	
  	
  

•  Incorporate	
  analyzing	
  and	
  explaining	
  examples	
  of	
  both	
  
correct	
  and	
  incorrect	
  solu9ons	
  
Incorrect	
  examples	
  that	
  an.cipate	
  common	
  student	
  
misconcep.ons	
  push	
  students	
  to	
  more	
  deeply	
  process	
  and	
  
reason	
  with	
  greater	
  understanding.	
  	
  

IES Practice Guide, 2007 



Extending	
  the	
  Banquet	
  Table	
  Problem	
  

•  Show	
  how	
  each	
  person	
  would	
  calculate	
  the	
  number	
  of	
  
people	
  that	
  can	
  be	
  seated	
  around	
  9	
  tables.	
  	
  

•  Generalize	
  from	
  the	
  arithme.c	
  to	
  write	
  an	
  algebraic	
  rule	
  
that	
  gives	
  the	
  number	
  of	
  people	
  that	
  can	
  be	
  seated	
  around	
  
any	
  number	
  of	
  tables.	
  These	
  rules	
  should	
  link	
  the	
  number	
  of	
  
tables	
  (n)	
  to	
  the	
  number	
  of	
  people	
  (p)	
  that	
  can	
  be	
  seated.	
  



Extending	
  the	
  Banquet	
  Table	
  Problem	
  

Rewrite	
  each	
  rule	
  more	
  simply:	
  

Caterer: 	
  p	
  =	
  1	
  +	
  2(2n)	
  +	
  1	
  
Erlinda: 	
  p	
  =	
  5	
  +	
  4(n	
  –	
  2)	
  +	
  5	
  

Chris: 	
   	
  p	
  =	
  1	
  +	
  4n	
  +	
  1	
  
Pauline: 	
  p	
  =	
  6n	
  –	
  2(n	
  –	
  1)	
  

Which	
  rules	
  are	
  equivalent?	
  



Core	
  Structure:	
  Partner	
  Work	
  

•  Engages	
  all	
  students	
  throughout	
  the	
  lesson.	
  
•  Gives	
  students	
  fewer	
  places	
  to	
  hide.	
  
•  Partner	
  talk	
  and	
  partner	
  work	
  makes	
  students’	
  
thinking	
  visible.	
  



Research	
  Result	
  

Providing	
  students	
  with	
  periodic	
  opportuni.es	
  
to	
  prac.ce	
  using	
  concepts	
  and	
  skills,	
  along	
  

with	
  feedback	
  about	
  their	
  performance,	
  helps	
  
students	
  solidify	
  their	
  knowledge	
  and	
  

promotes	
  reten.on,	
  reflec.on,	
  generaliza.on,	
  
and	
  transfer	
  of	
  knowledge	
  and	
  skill.	
  	
  

IES	
  Prac.ce	
  Guide,	
  2007	
  



Rou.ne:	
  Distributed	
  prac.ce	
  



What	
  about	
  test-­‐prep?	
  
Too	
  oven,	
  teachers	
  are	
  puwng	
  regular	
  instruc.on	
  

“on	
  hold”	
  to	
  spend	
  class	
  .me	
  prac.cing	
  test	
  
ques.ons.	
  While	
  on	
  the	
  surface	
  this	
  may	
  

appear	
  to	
  make	
  sense,	
  research	
  indicates	
  just	
  
the	
  opposite—	
  

test	
  scores	
  are	
  actually	
  lower	
  in	
  schools	
  where	
  
teachers	
  spend	
  large	
  amounts	
  of	
  7me	
  on	
  test	
  

prep.	
  	
  
(Allensworth,	
  Correa,	
  &	
  Ponisciak,	
  2008)	
  



Research	
  Result	
  

•  Promo.ng	
  students’	
  metacogni.ve	
  awareness	
  
and	
  taking	
  responsibility	
  for	
  their	
  own	
  learning	
  
increases	
  student	
  achievement.	
  



Students’	
  Beliefs	
  about	
  their	
  Intelligence	
  
Affect	
  their	
  Academic	
  Achievement	
  	
  

•  Fixed	
  mindset:	
  	
  
– Avoid	
  learning	
  situa.ons	
  if	
  they	
  might	
  make	
  mistakes	
  
–  Try	
  to	
  hide,	
  rather	
  than	
  fix,	
  mistakes	
  or	
  deficiencies	
  
– Decrease	
  effort	
  when	
  confronted	
  with	
  challenge	
  

•  Growth	
  mindset:	
  
– Work	
  to	
  correct	
  mistakes	
  and	
  deficiencies	
  

–  View	
  effort	
  as	
  posi.ve;	
  increase	
  effort	
  when	
  challenged	
  

Dweck, 2007 



Rou.ne:	
  Processing	
  homework	
  

Intensified 
Algebra 



When	
  confronted	
  with	
  challenging	
  school	
  
transi.ons	
  or	
  courses,	
  students	
  with	
  growth	
  

mindsets	
  outperform	
  those	
  with	
  fixed	
  
mindsets,	
  even	
  when	
  they	
  enter	
  with	
  equal	
  

skills	
  and	
  knowledge.	
  

Dweck, 2007 

Students’	
  Beliefs	
  about	
  their	
  Intelligence	
  
Affect	
  their	
  Academic	
  Achievement	
  	
  



Students	
  Can	
  Develop	
  Growth	
  Mindsets	
  

•  Explicit	
  instruc.on	
  about	
  the	
  brain,	
  its	
  func.on,	
  and	
  
that	
  intellectual	
  development	
  is	
  the	
  result	
  of	
  effort	
  and	
  
learning	
  has	
  increased	
  students’	
  achievement	
  in	
  middle	
  
school	
  mathema.cs.	
  

•  Teacher	
  praise	
  influences	
  mindsets	
  

– Fixed:	
  Praise	
  refers	
  to	
  intelligence	
  
– Growth:	
  Praise	
  refers	
  to	
  effort,	
  engagement,	
  
perseverance	
  



How	
  Research	
  Can	
  Inform	
  Our	
  Prac.ce	
  
•  Providing	
  rou.nes	
  and	
  structures	
  that	
  help	
  struggling	
  learners	
  

organize	
  cri.cal	
  mathema.cs	
  content	
  increases	
  their	
  learning.	
  

•  Accessing	
  prior	
  knowledge	
  and	
  addressing	
  students’	
  
misconcep.ons	
  increases	
  learning.	
  	
  

•  Engaging	
  students	
  with	
  challenging	
  tasks	
  that	
  involve	
  ac.ve	
  
meaning-­‐making	
  increases	
  learning.	
  

•  On-­‐going,	
  cumula.ve,	
  distributed	
  prac.ce	
  improves	
  learning	
  
and	
  reten.on.	
  

•  Developing	
  a	
  growth	
  mindset	
  can	
  increase	
  learners’	
  
mo.va.on	
  and	
  effort	
  to	
  learn	
  mathema.cs.	
  



Thank	
  You!	
  
Sendhil	
  Revuluri	
  

sendhil@uic.edu	
  

Stephen	
  Spring	
  

stephen.spring@aus.n.utexas.edu	
  


