
Abstract	  
	  This	  poster	  presents	  informa/on	  about	  the	  development	  and	  preliminary	  valida/on	  of	  two	  
hypothesized	  learning	  progressions	  for	  algebra	  readiness.	  Learning	  progressions	  reflect	  research-‐
based	  hypothesized	  sequences	  of	  how	  students	  think	  and	  learn	  in	  a	  given	  content	  domain	  and	  
can	  be	  used	  to	  design	  assessments	  that	  provide	  educators	  with	  informa/on	  about	  why	  students	  
are	  struggling	  to	  learn	  cri/cal	  content	  in	  a	  given	  domain.	  One	  common	  method	  for	  valida/ng	  
these	  hypothesized	  sequences	  of	  learning	  are	  verbal	  protocols	  that	  provide	  cri/cal	  insight	  to	  the	  
cogni/ve	  processes	  students	  engage	  in	  while	  solving	  assessment	  problems.	  In	  this	  poster	  we	  
present	  two	  learning	  progressions	  for	  algebra	  readiness	  and	  preliminary	  evidence	  from	  verbal	  
protocols	  with	  22	  students	  in	  Grades	  5-‐8.	  
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Background	  
	  Learning	  progressions	  (LPs)	  describe	  the	  development	  of	  students’	  understanding	  within	  a	  
domain	  and	  represent	  increasingly	  more	  sophis/cated	  and	  complex	  understanding	  (Alonzo	  &	  
Steedle,	  2008).	  They	  are	  not	  developmentally	  inevitable	  and	  inflexible	  pathways	  of	  learning	  in	  a	  
domain,	  but	  instead	  reflect	  a	  research-‐based	  hypothesized	  sequence	  of	  how	  students	  think	  and	  
learn	  (Corcoran,	  Mosher,	  &	  Rogat,	  2009).	  Students’	  development	  of	  proficiency	  in	  mathema/cal	  
concepts,	  procedures,	  and	  strategies	  can	  be	  mapped	  along	  LPs	  (Confrey	  &	  Maloney,	  2010)	  that	  
can	  then	  be	  used	  to	  guide	  the	  design	  of	  supplemental	  instruc/on	  and	  interven/ons.	  	  

	  	  	  
	  	  To	  design	  instruc/on	  to	  support	  student	  success	  within	  a	  Response	  to	  Interven/on	  context,	  it	  is	  

not	  only	  important	  to	  know	  which	  students	  are	  struggling	  but	  why	  they	  are	  struggling	  to	  learn	  
cri/cal	  concepts	  and	  skills.	  Student	  think-‐aloud	  data,	  or	  verbal	  protocols,	  are	  one	  method	  for	  
obtaining	  such	  informa/on	  as	  they	  provide	  informa/on	  about	  the	  cogni/ve	  processes	  students	  
are	  engaged	  in	  while	  comple/ng	  a	  task	  (Ericcson	  &	  Simon,	  1993),	  and	  students’	  understanding	  
(or	  misunderstanding)	  of	  assessed	  content	  (Almond	  et	  al.,	  2009;	  Leighton,	  2004).	  

	  

Discussion	  
Data	  collected	  from	  the	  student	  think-‐alouds	  provide	  preliminary	  validity	  evidence	  of	  
the	  proposed	  Learning	  Progressions.	  Student	  responses	  from	  the	  verbal	  protocols	  were	  
used	  to	  inform	  places	  in	  the	  learning	  progression	  descrip/ons	  that	  lacked	  clarity	  or	  
content	  (concep/ons	  or	  misconcep/ons).	  	  These	  data	  were	  not	  only	  used	  to	  validate	  the	  
learning	  progressions	  but,	  more	  importantly,	  to	  improve	  them	  for	  future	  use.	  

LimitaGons	  &	  Future	  DirecGons	  

	  To	  date,	  preliminary	  validity	  evidence	  for	  the	  LPs	  has	  been	  collected	  with	  only	  a	  small	  
sample	  of	  students	  in	  one	  school	  district	  in	  Texas.	  As	  part	  of	  a	  large	  statewide	  ini/a/ve,	  
the	  bank	  of	  ~475	  items	  will	  be	  piloted	  with	  approximately	  16,000	  students	  in	  Grades	  5-‐8.	  
Informa/on	  obtained	  from	  the	  Pilot	  Study	  will	  be	  used	  to	  construct	  diagnos/c	  
assessments	  and	  to	  help	  validate	  the	  proposed	  Learning	  Progressions.	  Professional	  
development	  for	  teachers	  about	  the	  Learning	  Progressions	  and	  how	  to	  use	  them	  to	  help	  
inform	  instruc/on	  are	  also	  being	  developed.	  

	  

Learning	  Progressions	  for	  Algebra	  Readiness	  
LP	  1:	  Understanding	  Posi/ve	  Ra/onal	  Numbers,	  their	  Representa/ons,	  and	  their	  Uses	  

	  
	  
	  
	  
	  
	  
	  
	  

	  


