
How	  Children	  Learn:	  	  
The	  Implica5ons	  of	  Developmental	  Science	  

for	  Educa5on	  



Overview	  

•  Memory	  
•  Self-‐regula5on/execu5ve	  func5on	  
•  En5ty	  versus	  effort	  beliefs	  



The	  Serial	  Posi5on	  Curve	  



Rovee-‐Collier's	  research	  with	  5-‐
month-‐olds	  



TIME	  WINDOWS	  



Sheffield	  &	  Hudson	  (1993)	  

•  	  18	  mo.olds	  given	  structured	  task	  
– Open	  cabinet,	  get	  fish	  food,	  feed	  fish	  in	  tank,	  put	  
food	  back.	  

•  Reminders	  at	  three	  different	  5mes	  
– 0-‐0-‐8	  	  
– 0-‐2-‐10	  	  	  	  	  	  no	  difference	  
– 0-‐8-‐16	  	  	  recalled	  more,	  even	  6	  mos	  later	  





Roediger	  &	  Karpicke	  (2006)	  







What	  is	  self-‐regula5on?	  

•  Capacity	  to	  monitor,	  direct,	  and	  flexibly	  adapt	  
one’s	  behaviors	  and	  ac5vi5es	  to	  achieve	  certain	  
goals	  or	  to	  meet	  demands	  imposed	  by	  others.	  

•  Forms	  of	  self-‐regula5on:	  
–  Efforaul	  control:	  ability	  to	  suppress	  undesirable	  
responses	  for	  less	  dominant	  ones.	  

– Delay	  of	  gra5fica5on:	  capacity	  to	  wait	  before	  
performing	  a	  temp5ng	  ac5vity.	  

–  Execu5ve	  func5on:	  ability	  to	  control	  one’s	  own	  
cogni5ve	  processes.	  



Execu5ve	  func5on	  includes:	  

–  planning	  	  
–  cogni5ve	  flexibility	  	  
–  inhibi5ng	  ac5on	  (including	  prepotent	  responses)	  
–  aben5on	  
________________________________________	  

As	  parents	  and	  teachers,	  we	  usually	  want	  to	  see	  
high	  self-‐regula7on	  in	  children	  in	  all	  of	  its	  forms.	  
This	  is	  an	  important	  developmental	  goal.	  
	  



How	  do	  we	  measure	  self-‐regula5on?	  

•  Delay	  of	  gra5fica5on	  
•  Cogni5ve	  tasks	  

– Stroop	  Task	  
– Go/No	  Go	  Task	  
– Wisconsin	  Card	  Sor5ng	  Task	  



The	  Marshmallow	  Test	  (Mischel,	  1972)	  



red blue green red black red
black red black black blue green
black green red red green black
black blue black red red blue
blue black blue red green green
green red green blue blue blue
blue green black blue black red
blue red green green green black

Stroop	  Task	  



Why	  does	  it	  self-‐regula5on	  maber?	  

It	  predicts	  a	  lot!	  



What	  does	  all	  of	  this	  have	  to	  do	  with	  academic	  
achievement?	  

	  

Duncan	  et	  al.	  (2007):	  Skills	  in	  preschool	  that	  predict	  academic	  success	  in	  Grade	  3	  and	  
beyond	  



Duckworth	  &	  Seligman	  (2005):	  Factors	  that	  predict	  
academic	  performance	  in	  8th	  graders	  



Is	  self-‐regula5on	  an	  inborn	  
characteris5c?	  

•  Rothbart	  (2005):	  Some	  children	  show	  
differences	  in	  temperament:	  
–  	  (1)	  reac5vity	  	  
–  	  (2)	  self-‐regula5on,	  right	  from	  infancy	  



What	  happens	  40	  years	  later?	  (Casey	  et	  al.,	  2011)	  

High	  delayers:	  ac5ve	  frontal	  
cortex	  	  

Low	  delayers:	  ac5ve	  ventral	  
striatum	  



Brain	  science:	  significant	  development	  in	  
prefrontal	  cortex	  up	  through	  adolescence	  

“Myeliniza5on”	  



Can	  self-‐regula5on	  (EF)	  be	  trained?	  

•  Posner,	  Rothbart,	  &	  Rueder	  (2005):	  YES	  
– 4-‐	  and	  6-‐year-‐olds	  trained	  on	  Stroop,	  mazes,	  
tracking	  a	  cat	  moving	  on	  a	  computer	  

– 5	  days	  of	  training	  over	  2	  to	  3	  weeks	  
– Execu5ve	  aben5on	  and	  IQ	  scores	  increased	  

	  



Self-‐regula5on	  and	  metacogni5on	  

•  Have	  I	  studied	  enough?	  Have	  I	  mastered	  this	  
concept?	  

•  What	  should	  I	  do	  if	  I	  have	  not	  mastered	  the	  
material?	  

•  What	  is	  the	  best	  way	  for	  me	  to	  study?	  
•  What	  kinds	  of	  ques5ons	  should	  I	  ask	  the	  
teacher?	  



Entity versus Incremental Views of 
Intelligence (Dweck) 

 PHASE 1: Raven Progressive Matrices 
 



2: MANIPULATION:  
“You must be smart at these problems.” (ENTITY) 
“You must have work hard at these 

problems.” (INCREMENTAL) 
 
3: MEASURE ACHIEVEMENT GOALS 

 Children in the second group were more likely to select 
challenging problems and showed greater task 
persistence. 

 



“You Can Grow Your Brain” 

hbp://www.brainology.us/	  





Two	  addi5onal	  important	  points	  	  



Some	  Excellent	  Resources	  

"What	  Works	  Clearinghouse"	  
hbp://ies.ed.gov/ncee/wwc/	  
	  
"Doing	  What	  Works"	  
hbp://dww.ed.gov/	  
	  
"American	  Psychological	  Associa5on"	  
hbp://www.apa.org/educa5on/k12/curricular-‐
materials.aspx	  
	  


