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Purpose	
  
•  The	
  purpose	
  of	
  this	
  study	
  was	
  to	
  model	
  
reading	
  growth	
  for	
  Students	
  with	
  Significant	
  
CogniKve	
  DisabiliKes	
  (SWSCDs),	
  parKcularly	
  
for	
  students	
  with	
  different	
  disability	
  
eligibiliKes.	
  

•  Determining	
  how	
  to	
  address	
  missingness	
  was	
  
another	
  criKcal	
  dimension	
  for	
  our	
  study.	
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Research	
  QuesKons	
  
1.  What	
  is	
  the	
  typical	
  growth	
  trajectory	
  for	
  

SWSCDs	
  in	
  reading	
  across	
  Grades	
  3-­‐5	
  in	
  
Oregon?	
  

2.  How	
  do	
  SWSCDs	
  growth	
  trajectories	
  vary	
  
between	
  students	
  around	
  the	
  typical	
  growth	
  
trajectory?	
  

3.  Do	
  students	
  with	
  different	
  disability	
  
classificaKons	
  progress	
  at	
  significantly	
  
different	
  rates?	
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Study	
  Sample	
  

•  1,464 Oregon 
students  

•  Participated in the 
Oregon AA-AAS 
Reading assessment 
in 2011, 2012, and/or 
2013  

•  Typical grade level 
progressions 

•  68.6% Male 
•  81.4% White 
•  16.3% with an ID 
•  18.9% with ASD 
•  19.9% with CD 
•  14.3% with OHI 
•  30.6% with SLD 
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Oregon	
  Reading	
  AA-­‐AAS	
  

•  One, grade-banded assessment (G3-5), with a 
common scale across all three years 

•  Scale is centered on 100 (range is typically 
between 60-140) 

•  Reliability: 
–  Internal consistency of measures was quite high: 

Cronbach’s α = .92, .95, and .96 for 2011, 2012, and 
2013, respectively (ODE) 

•  Validity: 
–  Documentation framed by the work of Messick, with 

construct validity as the overall framework (ODE) 
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Study	
  Methods	
  

•  Nonlinear latent growth curve model with 
an estimated factor score (Kamata, Nese, 
Patarapichayatham, & Lai, 2013) 

– Growth appeared to decelerate 
•  MLR estimation with robust standard 

errors (MLR) through Mplus  
•  Effect sizes for the average growth 

between time points were computed (Bloom, 
Hill, Black, & Lipsey, 2008) 
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Missing	
  Data	
  

•  Missing data  
– Failed Little’s Missing Completely at Random 

(MCAR) test with the MissMech R software 
package (Jamshidian, Jalal, & Jansen, 2014) 

•  We thus used a random-effects pattern-
mixture model to account for missingness 
in the data (Enders, 2011) 
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Missing	
  Data	
  Paaerns	
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Only	
  40%	
  of	
  
sample	
  has	
  
no	
  missing	
  

data	
  	
  



Study	
  Results	
  
•  Three models 

–  Model 1: Unconditional 
–  Model 2: Including static disability predictors 
–  Model 3: Pattern-mixture model, including static 

disability predictors and missingness patterns 
•  Model fit evaluated with SRMR, CFI, and 

RMSEA (Hu & Bentler, 1999; Kline, 2013) 

•  Competing models evaluated with AIC 
and BIC (Akaike, 1973; Schwarz, 1978) 
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SEM	
  Model	
  3	
   Observed	
  
variables	
  

Disability	
  
Predictors	
  

Direct	
  
Effects	
  

Correlated	
  Latent	
  
Intercept	
  &	
  Slope	
  

Paaerns	
  of	
  
missingness	
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Model	
  2	
  &	
  Model	
  3	
  
Intercept	
  and	
  
Slope	
  EsKmates	
  

Significant	
  
intercept	
  
differences	
  across	
  
all	
  disability	
  
categories	
  except	
  
for	
  ASD	
  (all	
  higher	
  
than	
  reference	
  
group)	
  

Significant	
  slope	
  
differences	
  for	
  CD	
  
and	
  SLD	
  
(negaKve);	
  ASD	
  &	
  
OHI	
  
indisKnguishable	
  
from	
  reference	
  
group	
  

Only	
  students	
  
missing	
  G5	
  had	
  
significant	
  growth	
  
differences	
  based	
  
on	
  missingness	
  

Only	
  students	
  missing	
  
G4	
  or	
  5	
  had	
  significant	
  
intercept	
  differences	
  
based	
  on	
  missingness	
   11	
  

The	
  variance	
  
around	
  the	
  
slope	
  esKmates	
  
is	
  higher	
  than	
  
the	
  esKmate,	
  
suggesKng	
  wide	
  
variaKon	
  in	
  
slope	
  esKmates	
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Growth	
  Effect	
  Sizes	
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Least	
  
Growth	
  

Most	
  
Growth	
  

ASD	
  results	
  do	
  not	
  
appear	
  to	
  be	
  

nonlinear,	
  though	
  
peers	
  do.	
  



Means	
  Missingness	
  Paaerns	
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No	
  
Missing	
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LimitaKons	
  
•  Interpretation of the missingness patterns 

was difficult, suggesting the possibility of an 
omitted variable 

•  Modeling assumed that growth deceleration 
was consistent across all groups, but this 
was clearly not the case for students with 
ASD 

•  Results may not generalize outside of our 
sample 
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Conclusion	
  &	
  Discussion	
  

•  SWSCDs	
  are	
  growing	
  in	
  reading	
  across	
  grades	
  
3-­‐5	
  in	
  Oregon	
  

•  Growth	
  was	
  substanKally	
  nonlinear,	
  except	
  
for	
  students	
  with	
  ASD	
  

•  Missing	
  data	
  are	
  pervasive	
  and	
  worthy	
  of	
  
future	
  research	
  

16	
  



References	
  
•  Akaike,	
  H.	
  (1973):	
  InformaKon	
  Theory	
  and	
  an	
  Extension	
  of	
  the	
  Maximum	
  Likelihood	
  Principle.	
  B.	
  N.	
  Petrov	
  and	
  F.	
  Csaki	
  (eds.),	
  

	
  2nd	
  Interna*onal	
  Symposium	
  on	
  Informa*on	
  Theory:	
  267‑81.	
  	
  Budapest:	
  Akademiai	
  Kiado.	
  
•  Bloom,	
  H.	
  S.,	
  Hill,	
  C.	
  J.,	
  Black,	
  A.	
  R.,	
  &	
  Lipsey,	
  M.	
  W.	
  (2008).	
  Performance	
  trajectories	
  and	
  performance	
  gaps	
  as	
  achievement	
  

	
  effect-­‐size	
  benchmarks	
  for	
  educaKonal	
  intervenKons.	
  New	
  York:	
  MDRC.	
  
•  Buzick,	
  H.	
  M.,	
  &	
  Laitusis,	
  C.	
  C.	
  (2010).	
  Using	
  growth	
  for	
  accountability:	
  Measurement	
  challenges	
  for	
  students	
  with	
  disabiliKes	
  

	
  and	
  recommendaKon	
  for	
  research.	
  Educa*onal	
  Researcher,	
  39,	
  537-­‐544.	
  	
  
•  Enders,	
  C.	
  K.	
  (2011).	
  Missing	
  not	
  at	
  random	
  models	
  for	
  latent	
  growth	
  curve	
  analyses.	
  American	
  Psychological	
  Associa*on,	
  16,	
  

	
  1-­‐16.	
  doi:	
  10.1037/a0022640	
  
•  Hu,	
  L.	
  &	
  Bentler,	
  P.	
  M.	
  (1999).	
  Cutoff	
  criteria	
  for	
  fit	
  indexes	
  in	
  covariance	
  structure	
  analysis:	
  ConvenKonal	
  criteria	
  versus	
  new	
  

	
  alternaKves.	
  Structural	
  EquaKon	
  Modeling,	
  6(1),	
  1-­‐55.	
  
•  Kline,	
  R.	
  B.	
  (2013).	
  Assessing	
  staKsKcal	
  aspects	
  of	
  test	
  fairness	
  in	
  structural	
  equaKon	
  modeling.	
  Educa*onal	
  Research	
  and	
  

	
  Evalua*on,	
  19,	
  204-­‐222.	
  doi:	
  10.1080/13803611.2013.767624	
  
•  Jamshidian,	
  M.,	
  Jalal,	
  S.,	
  &	
  Jansen,	
  C.	
  (2014).	
  MissMech:	
  An	
  R	
  package	
  for	
  tesKng	
  homoscedasKcity,	
  mulKvariate	
  normality,	
  

	
  and	
  missing	
  completely	
  at	
  random	
  (MCAR).	
  Journal	
  of	
  Sta*s*cal	
  SoEware,	
  56(6),	
  1-­‐31.	
  	
  
•  Kamata,	
  A.,	
  Nese,	
  J.	
  F.	
  T.,	
  Patarapichayatham,	
  C.,	
  &	
  Lai,	
  C.	
  F.	
  (2013).	
  Modeling	
  nonlinear	
  growth	
  with	
  three	
  data	
  points:	
  

	
  IllustraKon	
  with	
  benchmarking	
  data.	
  Assessment	
  for	
  Effec*ve	
  Interven*on,	
  32,	
  105-­‐116.	
  	
  
•  Muthén,	
  L.	
  K.,	
  &	
  Muthén,	
  B.	
  O.	
  (1998-­‐2007).	
  Mplus	
  user's	
  guide	
  (Fioh	
  ed.).	
  Los	
  Angeles,	
  CA.	
  
•  Oregon	
  Department	
  of	
  EducaKon.	
  (2011-­‐2013).	
  2010-­‐13	
  technical	
  reports:	
  Oregon's	
  alternate	
  assessment	
  system.	
  Salem,	
  

	
  OR:	
  Behavioral	
  Research	
  and	
  Teaching,	
  University	
  of	
  Oregon.	
  
•  Schwarz,	
  G.	
  (1978).	
  EsKmaKng	
  the	
  dimension	
  of	
  a	
  model.	
  The	
  Annals	
  of	
  Sta*s*cs,	
  6(2),	
  461-­‐464.	
  
•  United	
  States	
  Department	
  of	
  EducaKon.	
  (2015).	
  ESEA	
  Flexibility.	
  Retrieved	
  March	
  19,	
  2015,	
  from	
   	
   	
   	
  

	
  hap://www2.ed.gov/policy/elsec/guid/esea-­‐flexibility/index.html	
  

	
  
17	
  



Thank	
  You!	
  

•  Dan	
  Farley,	
  Behavioral	
  Research	
  &	
  Teaching	
  
– Please	
  email	
  me	
  if	
  you	
  would	
  like	
  a	
  complete	
  
copy	
  of	
  the	
  paper.	
  

– dfarley@uoregon.edu	
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RQ	
  Answers	
  
•  RQ1:	
  The	
  typical	
  growth	
  trajectory	
  ranges	
  from	
  
effect	
  sizes	
  of	
  .46	
  (CD)	
  to	
  .75	
  (ID).	
  

•  RQ2:	
  Slope	
  variance	
  is	
  esKmated	
  as	
  7.59	
  RIT	
  score	
  
points	
  (whereas	
  the	
  actual	
  slope	
  esKmate	
  for	
  model	
  
3	
  was	
  5.67).	
  	
  

•  RQ3:	
  Growth	
  trajectories	
  for	
  ID	
  and	
  ASD	
  students	
  
were	
  significantly	
  higher	
  -­‐	
  paaern	
  is	
  low	
  intercept	
  is	
  
related	
  to	
  higher	
  growth/high	
  intercept	
  is	
  related	
  to	
  
lower	
  growth.	
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