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The	  Developing	  Brain	  

AddiIon,	  
SubtracIon,	  and	  
ReorganizaIon	  
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Normal	  or	  Not?	  

The	  Developmental	  Course	  of	  
Human	  Brain	  Development	  

American Psychologist, January 2001 
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Neurological	  development	  is	  not	  
a	  simple	  process	  of	  gradual	  

growth	  from	  simple	  to	  complex.	  

Development	  occurs	  from	  concepIon	  
through	  childhood.	  

•  AddiIve	  processes	  involve	  proliferaIon	  of	  neurons,	  
development	  of	  synapIc	  connecIons	  and	  myelinizaIon.	  

•  SubtracIve	  processes	  involve	  programmed	  cell	  death	  
prenatally	  and	  synapIc	  pruning	  postnatally.	  

•  Development	  is	  more	  than	  overproducIon	  followed	  by	  
cuXng	  back,	  substanIal	  funcIonal	  reorganizaIon	  takes	  
place.	  

Differences	  in	  the	  ways	  the	  brain	  of	  
the	  young	  child	  differs	  from	  the	  

adult.	  

•  Increased	  metabolic	  acIvity	  peaking	  at	  150%	  by	  
two	  years	  of	  age	  

•  Focal	  or	  localized	  brain	  funcIons	  in	  adults	  are	  
carried	  out	  by	  diffuse	  regions	  in	  children	  

•  Adults	  uIlize	  inhibitory	  processes,	  children	  do	  not	  
as	  rouInely	  

•  Less	  automaIzaIon	  of	  brain	  mediated	  funcIons	  
in	  children	  
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Compared	  with	  the	  brain	  of	  the	  
child,	  representaIon	  of	  funcIon	  in	  
the	  adult	  brain	  is	  likely	  to	  be	  more	  

focal,	  to	  make	  greater	  use	  of	  
inhibitory	  processes,	  and	  to	  
implicate	  non-‐corIcal	  regions	  

associated	  with	  the	  automaIzaIon	  
of	  skills	  	  

Who	  are	  we,	  what	  do	  we	  do	  and	  why?	  

Psychology:	  the	  scienIfic	  study	  of	  the	  
human	  mind	  and	  its	  funcIons,	  

especially	  those	  affecIng	  behavior	  in	  a	  
given	  context.	  
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Neuropsychology:	  the	  scienIfic	  study	  
of	  the	  relaIonship	  between	  behavior,	  
emoIon,	  and	  cogniIon	  on	  the	  one	  

hand,	  and	  brain	  funcIon	  on	  the	  other.	  

Clinical	  Neuropsychology:	  the	  scienIfic	  
evaluaIon	  of	  the	  relaIonship	  between	  
behavior,	  emoIon,	  and	  cogniIon	  on	  
the	  one	  hand,	  and	  brain	  funcIon	  on	  

the	  other.	  

Clinical	  Neuropsychology	  

The	  organized	  assessment	  of	  ability,	  
knowledge,	  and	  skill.	  
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Neuropsychological	  assessment	  
begins	  with	  the	  collecIon	  and	  
measurement	  of	  brain	  based	  

abiliIes	  responsible	  for	  thinking,	  
learning,	  feeling	  and	  behavior.	  

Neuropsychological	  assessment	  
then	  involves	  developing	  an	  
understanding	  of	  the	  complex	  

interacIon	  of	  these	  abiliIes	  with	  
each	  other	  and	  with	  
environmental	  factors.	  

Finally,	  neuropsychological	  
assessment	  concludes	  with	  
eIological	  opinions	  and	  

prescripIve	  intervenIons.	  
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Neuropsychological	  Assessment	  Follows	  
a	  Logical	  Course	  

•  Knowledge	  of	  the	  brain	  and	  body	  
•  EducaIonal	  history	  
•  VocaIon	  history	  if	  relevant	  
•  Personal	  and	  psychiatric	  history	  
•  Nature	  of	  trauma	  if	  relevant	  
•  Immediate	  and	  subsequent	  symptom	  course	  
•  The	  integraIon	  of	  historical,	  qualitaIve	  and	  
quanItaIve	  data	  as	  a	  means	  of	  tesIng	  hypotheses	  
and	  prescribing	  intervenIon	  

CriIcal	  Issues	  

•  Demographics	  
•  Symptoms	  vs.	  consequences	  

•  Categories	  vs.	  dimensions	  

•  Developmental	  pathways:	  accept	  a	  moment	  in	  
Ime	  

•  There	  are	  no	  shortcuts	  
•  Assess	  the	  environment	  

CriIcal	  Issues	  

•  Assess	  for	  intervenIon	  
•  Understand	  sensiIvity	  vs.	  specificity	  
•  Begin	  with	  the	  disrupIve/non-‐disrupIve	  
conInuum	  

•  Keep	  low	  incidence	  disorders	  in	  mind	  	  	  

•  Resilience	  factors	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
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Four	  Waves	  of	  Resilience	  Research	  

! IdenIfying	  person	  and	  variable-‐focused	  
factors	  that	  make	  a	  difference.	  

! IdenIfying	  and	  understanding	  the	  operaIon	  
of	  these	  factors	  within	  systems	  with	  a	  process	  
focus.	  

! Intervening	  to	  foster	  resilience.	  
! CreaIng	  systems	  that	  foster	  resilience.	  

Person	  AHributes	  Associated	  With	  
Successful	  Coping*	  

!  AffecIonate,	  engaging	  temperament.	  
!  Sociable.	  
!  Autonomous.	  
!  Above	  average	  IQ.	  
!  Good	  reading	  skills.	  
!  High	  achievement	  moIvaIon.	  
!  PosiIve	  self-‐concept.	  
!  Impulse	  control.	  
!  Internal	  locus	  of	  control.	  
!  Planning	  skills.	  
!  Faith.	  
!  Humorous.	  
!  Helpfulness.	  

* Replicated in 2 or more studies 

Environmental	  Factors	  Associated	  
With	  Successful	  Coping*	  

!  Smaller	  family	  size.	  
! Maternal	  competence	  and	  mental	  health.	  
!  Close	  bond	  with	  primary	  caregiver.	  
!  SupporIve	  siblings.	  
!  Extended	  family	  involvement.	  
!  Living	  above	  the	  poverty	  level.	  
!  Friendships.	  
!  SupporIve	  teachers.	  
!  Successful	  school	  experiences.	  
!  Involvement	  in	  pro-‐social	  organizaIons.	  

*Replicated in 2 or more studies. 
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The	  pathways	  that	  lead	  to	  posiIve	  
adaptaIon	  despite	  high	  risk	  and	  
adversity	  are	  complex	  and	  greatly	  
influenced	  by	  context	  therefore	  it	  is	  

not	  likely	  that	  we	  will	  discover	  a	  magic	  
(generic)	  bullet.	  	  

Resilient	  children	  are	  not	  simply	  born	  that	  
way	  nor	  are	  they	  made	  from	  scratch	  by	  

their	  experiences.	  	  GeneIc	  and	  
environmental	  experiences	  loom	  large	  as	  
protectors	  against	  a	  variety	  of	  risks	  to	  
healthy	  development	  ranging	  from	  
resistance	  to	  bacteria	  and	  viruses	  to	  

resilience	  to	  maltreatment	  and	  rejecIon.	  

Kirby Deater-Deckard	


Component	  Skills	  TradiIonally	  Measured	  in	  a	  

Neuropsychological	  Assessment	  	  	  	  	  	  	  
•  AHenIon	  
•  Language	  
•  Intellect	  
•  Sensorimotor	  FuncIons	  
•  VisuospaIal	  FuncIons	  
•  Memory	  and	  Learning	  
•  ExecuIve	  FuncIons	  
•  Achievement	  
•  Pain,	  EmoIonal	  state	  and	  personality	  style	  
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A	  Proposed	  New	  Framework	  for	  
Pediatric	  Neuropsychological	  

Assessment	  

•  Measurement	  of	  abiliIes.	  
•  Measurement	  of	  knowledge.	  

•  Assessment	  of	  skillful	  behavior	  across	  
emoIonal,	  behavioral,	  interpersonal,	  
educaIonal	  contexts.	  

CAS2	  (Ages	  5-‐18	  yrs.)	  

Interpretive Manual 

•  CAS2	  
– New	  norms	  
–  Strengthen	  reliability	  of	  the	  scales	  by	  modifying	  
subtest	  formats	  

–  Improve	  factor	  structure	  
– Add/delete	  items	  
– Add	  a	  visual	  Successive	  subtest	  
– Add	  new	  scales	  beyond	  PASS	  
–  Retain	  AdministraIon	  format	  of	  	  

•  Examiner	  demonstrates,	  	  
•  Child	  does	  a	  sample	  
•  DirecIons	  for	  remaining	  items	  is	  given	  
•  And	  opportunity	  to	  Provide	  Help	  is	  given	  

CAS2	  Development	  Goals	  
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Census	  
Matched	  

31	  

Empirically	  
Derived	  

32	  

Gender	  and	  
Race	  Fair	  

33	  
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Carefully	  
Developed	  

34	  

•  Flexibility	  with	  special	  populaIons	  
•  Strategy	  assessment	  

•  Guidelines	  for	  providing	  help.	  

CAS2	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  	   35	  

Provide	  Help	  

36	  

The	  examiner	  can	  explain	  
the	  demands	  of	  the	  task	  
in	  any	  manner	  deemed	  
appropriate	  and	  in	  any	  

language	  	  



4/14/16	  

13	  

•  Same	  8	  (40	  
minutes)	  or	  12	  (60	  
minutes)	  subtest	  
versions	  

•  PASS	  and	  Full	  Scales	  
provided	  (100	  &	  15)	  
subtests	  (10	  and	  3)	  

37	  

CAS2	  

CAS2	  Scale	  and	  Subtest	  Structure	  

•  All	  subtests	  modified	  
•  Planning	  subtests	  have	  
more	  items	  

•  Speech	  Rate	  deleted	  
•  New:	  Visual	  Digit	  Span	  
subtest	  

39	  

CAS2	  
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•  Supplementary	  
Scales:	  ExecuIve	  
FuncIon,	  Working	  
Memory,	  Verbal,	  
Nonverbal	  	  

•  Added:	  A	  Visual	  and	  
Auditory	  
comparison	  

40	  

CAS2	  

CAS2	  Online	  Score	  &	  Report	  
hHp://www.proedinc.com/customer/ProductView.aspx?ID=7277	  

41	  

!  Enter	  data	  at	  the	  subtest	  
level	  or	  enter	  subtest	  raw	  
scores	  

!  Online	  program	  converts	  
raw	  scores	  to	  standard	  
scores,	  percenIles,	  etc.	  for	  
all	  scales.	  

!  A	  narraIve	  report	  with	  
graphs	  and	  scores	  is	  
provided	  

CAS2	  Online	  Score	  &	  Report	  

42	  

•  NarraIve	  report	  can	  
be	  obtained	  in	  Word	  
or	  PDF	  
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•  Planned	  Codes	  
•  Planned	  ConnecIons	  
•  Planned	  Number	  Matching	  

•  Matrices	  
•  Visual	  SpaIal	  RelaIons	  
•  Figure	  Memory	  

•  Expressive	  AHenIon	  
•  Number	  DetecIon	  
•  RecepIve	  AHenIon	  

•  Word	  Series	  
•  Sentence	  RepeIIon/QuesIons	  
•  Visual	  Digit	  Span	  

CAS2	  Subtests	  

43	  

CAS2:	  BRIEF	  
Structure	  and	  features	  

44	  

CAS2:	  Brief	  for	  Ages	  4-‐18	  years	  
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•  Give	  in	  20	  minutes	  
•  Yields	  PASS	  and	  Total	  
standard	  scores	  (Mn	  
100,	  SD	  15)	  

•  All	  items	  are	  different	  
from	  CAS2	  
–  Planned	  Codes	  
–  Simultaneous	  Matrices	  
–  Expressive	  AHenIon	  

•  New	  Subtest	  
–  Successive	  Digits	  
(forward	  only)	  

46	  

CAS2:	  Brief	  

47	  

CAS2:	  Brief	  Simultaneous	  Matrices	  

•  Planned	  Codes	  has	  8	  items	  using	  numbers	  
not	  leHers	  and	  has	  different	  paHerns	  

•  Successive	  Digits	  uses	  numbers	  (not	  words)	  

CAS2:	  Brief	  Planned	  Codes	  &	  
Successive	  Digits	  

48	  
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•  Expressive	  
AHenIon	  
(Stroop)	  used	  	  

•  Big/LiHle	  
Animals	  (ages	  
4-‐7	  years)	  

•  Color	  Words	  
(ages	  8-‐18)	  

CAS2:	  Brief	  Scale	  

49	  

CAS2:	  RATING	  SCALE	  
For	  TEACHERS	  

50	  

CAS2	  RaIng	  Scales	  (Ages	  4-‐18	  yrs.)	  

•  The	  CAS2:	  RaIng	  
measures	  behaviors	  
associated	  with	  
PASS	  constructs	  

•  Normed	  on	  a	  
naIonally	  
representaIve	  
sample	  of	  1,383	  
students	  rated	  by	  
teachers	  	  
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•  The	  CAS2:	  RaIng	  
form	  contains	  40	  
items	  

•  10	  items	  for	  each	  
PASS	  scale	  

•  PASS	  and	  Total	  
scales	  are	  set	  to	  
have	  a	  mean	  of	  
100	  and	  standard	  
deviaIon	  of	  15	  

CAS2	  RaIng	  Scales	  

•  The	  rater	  is	  given	  a	  descripIon	  of	  what	  each	  scale	  
is	  intended	  to	  measure.	  

•  This	  informs	  teachers	  about	  PASS	  

CAS2	  RaIng	  Scales	  

•  The	  CAS2:	  
RaIng	  Scale	  
scores	  can	  be	  
used	  as	  part	  of	  a	  
larger	  
comprehensive	  
evaluaIon	  or	  for	  
instrucIonal	  
planning	  

CAS2	  RaIng	  
Scales	  
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PASS:	  Across	  the	  Three	  Measures	  

55	  

PASS	  Comprehensive	  System	  	  
(Naglieri,	  Das,	  &	  Goldstein,	  2014)	  

56	  

CAS2	  Core	  	  
(8	  subtests)	  

Full	  Scale	  
Planning	  
Simultaneous	  
AHenIon	  
Successive	  	  

CAS2	  Brief	  
(4	  subtests)	  

Total	  Score	  
Planning	  
Simultaneous	  
AHenIon	  
Successive	  	  

CAS2	  Ra5ng	  Scale	  
(4	  subtests)	  

Total	  Score	  
Planning	  
Simultaneous	  
AHenIon	  
Successive	  	  

CAS2	  Extended	  	  
(12	  subtests)	  

Full	  Scale	  
Planning	  
Simultaneous	  
AHenIon	  
Successive	  	  

Supplemental	  Scales	  
ExecuIve	  FuncIon	  
Working	  Memory	  
Verbal	  /	  Nonverbal	  
Visual	  /	  Auditory	  

Examiner’s Manual 

Race	  Differences	  

57	  
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EvoluIon	  of	  IQ	  (Goldstein,	  &	  Naglieri,	  
2015)	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  	   58	  

Race	  &	  
IQ	  (Naglieri,	  

2015)	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  	   59	  

Brain-‐based	  
PASS	  

measured	  by	  
CAS	  and	  CAS2	  
is	  most	  fair	  

Hispanic	  ELL	  Students	  with	  
Reading	  Problems	  

60	  
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Slides	  by	  Jack	  A.	  Naglieri,	  Ph.D.	  Professor	  
of	  Psychology,	  George	  Mason	  University.	  
Fairfax,	  VA	  22030.	  naglieri@gmu.edu	  

61	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  George	  Mason	  
Univ,	  Fairfax,	  VA	  22030.	  	  
naglieri@gmu.edu	  

62	  

English	  Spanish	  CAS	  

•  The	  PASS	  cogniIve	  weakness	  profiles	  on	  both	  the	  
Spanish	  and	  English	  versions	  of	  the	  CAS	  were	  
studied	  

•  The	  percentage	  of	  children	  who	  had	  a	  cogniIve	  
weakness	  on	  the	  English	  AND	  Spanish	  versions	  of	  
the	  CAS:	  
–  Planning	   	  92.7%	  	  

–  Simultaneous	   	  89.1%	  
–  AHenIon	   	  100%	  

–  Successive	   	  78.2%	  

63	  

English	  Spanish	  CAS	  Summary	  
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•  SLD	  
and	  
PASS	  
scores	  

Otero,	  Gonzales,	  Naglieri	  (2012)	  

64	  

•  “Fagan	  (2000)	  as	  well	  as	  Suzuki	  and	  Valencia	  (1997)	  suggested	  that	  a	  
cogniIve	  processing	  approach	  like	  that	  used	  in	  the	  CAS	  would	  avoid	  the	  
knowledge	  base	  required	  to	  answer	  verbal	  and	  quanItaIve	  quesIons	  
found	  on	  most	  tradiIonal	  IQ	  tests	  and	  would	  be	  more	  appropriate	  for	  
culturally	  and	  linguisIcally	  diverse	  populaIons.	  The	  results	  of	  this	  study	  
support	  the	  asserIon	  (p.	  8).”	  

Otero,	  Gonzales,	  Naglieri	  (2012)	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  	   65	  

Naglieri,	  Rojahn,	  MaHo	  (2007)	  

66	  

Hispanic	  White	  
difference	  on	  CAS	  
Full	  Scale	  of	  4.8	  
standard	  score	  
points	  (matched)	  
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•  It	  measures	  important	  basic	  neurocogniIve	  
processes	  

•  It	  does	  not	  measure	  ability	  by	  tests	  that	  involve	  
academic	  skills,	  that	  is	  no	  
–  Vocabulary	  	  
– ArithmeIc	  

•  All	  tradiIonal	  IQ	  tests	  with	  verbal	  and	  quanItaIve	  
tests	  are	  contaminated	  by	  knowledge	  

•  IS	  VERBAL	  IQ	  REAL?	  

67	  

Why	  PASS	  works	  across	  race,	  ethnicity,	  
language,	  and	  culture	  

• SimilariIes	  
• Comprehension	  

Take	  Away	  Message	  

•  The	  brain-‐based	  approach	  to	  defining	  important	  
neuropsychological	  abiliIes	  is	  very	  different	  from	  
tradiIonal	  IQ.	  
–  CAS2	  yields	  profiles	  for	  students	  with	  different	  
excepIonaliIes	  

–  CAS2	  yields	  the	  smallest	  race/ethnic	  differences	  

–  CAS2	  scales	  are	  useful	  for	  instrucIonal	  planning	  
–  CAS2	  helps	  us	  beHer	  understand	  gender	  differences	  

A	  Brain-‐based	  view	  of	  
neuropsychological	  ability	  called	  

PASS	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  	   69	  
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•  Teachers	  know	  a	  lot	  about	  instrucIonal	  
methods	  	  

•  But	  to	  help	  children	  learn,	  we	  have	  to	  know	  	  
HOW	  CHILDREN	  LEARN	  
– Difference	  instrucIonal	  methods	  have	  different	  
learning	  demands	  

•  We	  have	  to	  understand	  how	  the	  brain	  
funcIons	  to	  understand	  learning,	  and	  the	  role	  
of	  PASS	  learning	  styles	  

Learning	  and	  Intelligence	  (PASS)	  

70	  

•  PASS	  theory	  is	  a	  modern	  way	  to	  define	  
‘ability’	  based	  on	  measuring	  neurocogniIve	  
abiliIes	  	  

•  Planning	  =	  THINKING	  ABOUT	  THINKING	  
•  AHenIon	  =	  BEING	  ALERT	  	  
•  Simultaneous	  =	  GETTING	  THE	  BIG	  PICTURE	  

•  Successive	  =	  FOLLOWING	  A	  SEQUENCE	  

IQ	  defined	  by	  BRAIN	  funcIon	  

71	  

•  The	  brain	  is	  the	  seat	  of	  abiliIes	  called	  PASS	  
•  These	  	  neurocogniIve	  processes	  are	  the	  foundaIon	  
of	  learning	  (Naglieri	  &	  Otero,	  2011)	  

Brain,	  CogniIon,	  &	  Intelligence	  

72	  

AHen5on	  

Simultaneous	  
processing	  Ability	  

Successive	  
Processing	  Ability	  

Planning	  
ability	  

Naglieri,	  J.	  A.	  &	  Otero,	  T.	  
(2011).	  CogniIve	  
Assessment	  System:	  
Redefining	  Intelligence	  from	  
A	  Neuropsychological	  
PerspecIve.	  In	  A.	  Davis	  
(Ed.).	  Handbook	  of	  Pediatric	  
Neuropsychology	  (320-‐333).	  
New	  York:	  Springer	  
Publishing.	  
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A	  Theory	  of	  Learning	  

More	  on	  PASS	  and	  its	  Assessment	  

! How	  are	  the	  abiliIes	  idenIfied?	  
– Use	  factor	  analysis	  to	  discover	  ability?	  	  
– Assign	  new	  labels	  to	  tradiIonal	  IQ	  test	  subtests	  
– Use	  the	  experimental	  literature	  to	  define	  the	  
constructs	  of	  interest?	  	  

– Rely	  on	  neuropsychological	  constructs	  

75	  

How	  to	  define	  neuropsychological	  
abiliIes?	  
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•  The	  term	  neuropsychological	  ability	  is	  a	  modern	  
term	  for	  concepts	  like	  cogniIon	  or	  intelligence	  

•  The	  term	  neuropsychological	  ability	  is	  
synonymous	  cogniIve	  ability	  	  

! Neuropsychological	  abiliIes	  lead	  to	  the	  
acquisiIon	  of	  knowledge	  and	  skills	  
! Knowledge,	  like	  reading	  decoding	  or	  math	  calculaIon,	  
are	  not	  examples	  of	  ability	  

–  these	  are	  sets	  of	  specific	  knowledge	  are	  acquired	  and/
or	  performed	  by	  the	  applicaIon	  of	  cogniIve	  abiliIes.	  

76	  

What	  is	  a	  Neuropsychological	  Ability?	  

•  A	  specific	  neuropsychological	  ability	  provides	  a	  
unique	  kind	  of	  funcIon	  

•  A	  variety	  of	  neuropsychological	  abiliIes	  are	  needed	  
to	  meet	  the	  many	  demands	  of	  our	  complex	  
environment	  

•  A	  variety	  of	  neuropsychological	  abiliIes	  gives	  us	  a	  
means	  of	  achieving	  the	  same	  goal	  using	  different	  
types	  of	  or	  different	  combinaIons	  of	  abiliIes	  and	  
knowledge	  (this	  is	  important	  for	  intervenIon	  
planning).	  	  

77	  

What	  is	  a	  Neuropsychological	  Ability?	  

•  We	  must	  assess	  ability,	  achievement	  
(knowledge)	  and	  skill	  separately.	  	  

•  Assess	  achievement	  with	  tests	  that	  adequately	  
evaluate	  the	  domain	  of	  interest	  (e.g.,	  reading,	  
math,	  etc.).	  

•  Assess	  neuropsychological	  abiliIes	  using	  tasks	  
free	  of	  academic	  content	  and	  related	  
knowledge.	  	  

•  Assess	  skill	  in	  real	  world	  acIviIes.	  

78	  

What	  is	  a	  Neuropsychological	  Ability?	  
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Ability	  or	  Knowledge?	  
•  What	  does	  the	  student	  have	  
to	  know	  to	  complete	  a	  task?	  
– This	  is	  dependent	  on	  
instruction	  

•  How	  does	  the	  student	  have	  
to	  think	  to	  complete	  a	  task?	  
– This	  is	  dependent	  on	  the	  
brain	  –	  PASS	  

•  We	  must	  assess	  ability	  and	  
achievement	  separately	  	  

I know 
that! 

I need a 
plan! 

80 

The	  Brain	  as	  PASS	  

	  PASS:	  A	  neuropsychological	  approach	  to	  the	  
Brain	  based	  on	  three	  FuncIonal	  Units	  described	  
by	  A.	  R.	  Luria	  (1972)	  

PASS	  Theory:	  Planning	  

! Planning	  is	  a	  neurocogniIve	  ability	  that	  a	  
person	  uses	  to	  determine,	  select,	  and	  use	  
efficient	  soluIons	  to	  problems	  
– problem	  solving	  	  
– developing	  plans	  and	  using	  strategies	  
–  retrieval	  of	  knowledge	  
–  impulse	  control	  and	  self-‐control	  	  
– control	  of	  processing	  

81	  
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Planned	  	  
Codes	  

! Child	  fills	  in	  the	  
codes	  in	  the	  empty	  
boxes	  

! Children	  are	  
encouraged	  to	  
think	  of	  a	  good	  
way	  to	  complete	  
the	  page	  

82	  

A 
X  O 

B 
O  O 

C 
X  X 

A B C D 

A B C D 

A B C D 

A B C D 

D 
O  X 

A 

A 

A 

A 

Planned	  	  
Codes	  

•  Page	  2	  
•  What	  is	  a	  good	  
plan	  to	  complete	  
this	  page?	  	  

•  Note	  orientaIon	  

83	  

A 
X  O 

B 
O  O 

C 
X  X 

A B C D 

A B C D 

A B C D 

B B C D 

D 
O  X 

A 

C 

A 

D 

Knowledge	  and	  Planning	  Learning	  Curves	  

•  Learning	  depends	  upon	  instrucIon	  and	  intelligence	  (PASS)	  

•  At	  first,	  PASS	  plays	  a	  major	  role	  in	  learning	  

•  When	  a	  new	  task	  is	  learned	  and	  pracIced	  it	  becomes	  a	  skill	  and	  
execuIon	  requires	  less	  PASS	  

Novel Task Well Learned Task 

Over	  Ime	  and	  with	  experience	  

Maximum 
 Use 

Minimum 
 Use 

Role	  of	  Knowledge	  
and	  Skills	  Role of Planning 
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PASS	  Theory:	  Planning	  

Naglieri,	  J.	  and	  Pickering,	  E.,	  Helping	  Children	  Learn,	  2003	  

Examples of classroom problems related to Planning 
•  Using the same strategy even if it is not effective 
•  Struggling with how to complete tasks 
•  Not monitoring progress during a task 
•  Misinterpretation of what is read 

Planning	  
•  Evaluate	  a	  task	  
•  Select	  or	  develop	  a	  strategy	  to	  approach	  a	  task	  
•  Monitor	  progress	  during	  the	  task	  
•  Develop	  new	  strategies	  when	  necessary	  

!	  !	  !	  !	  !	  

86	  

! AHen5on	  is	  a	  basic	  neurocogniIve	  ability	  
we	  use	  to	  selecIvely	  aHend	  to	  some	  sImuli	  
and	  ignores	  others 	  	  
–  focused	  cogniIve	  
	  acIvity	  

– selecIve	  aHenIon	  
–  resistance	  to	  	  
	  distracIon	  

87	  

PASS	  Theory	  

No Response 

No Response 

Response 
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CAS2	  Expressive	  AHenIon	  

RED BLUE GREEN YELLOW 
YELLOW GREEN RED BLUE 

RED YELLOW YELLOW GREEN 
BLUE GREEN RED BLUE 

GREEN YELLOW RED YELLOW 

89	  

Expressive	  AHenIon	  -‐	  Italian	  

ROSSO BLU VERDE GIALLO 

GIALLO VERDE ROSSO BLU 

ROSSO GIALLO GIALLO VERDE 

BLU VERDE ROSSO ROSSO 

VERDE GIALLO BLU GIALLO 

Expressive	  AHenIon	  –	  Korean	  CAS	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  George	  Mason	  
Univ,	  Fairfax,	  VA	  22030.	  	  
naglieri@gmu.edu	  

90	  
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The	  child	  tells	  if	  the	  animal	  is	  large	  or	  small,	  
regardless	  of	  the	  relaIve	  size	  on	  the	  page.	  

91	  

Expressive	  AHenIon:	  5-‐7	  years	  

Number	  DetecIon	  

•  Items	  1	  -‐	  4	  have	  180	  
numbers	  on	  each	  page	  

•  Each	  child	  is	  given	  two	  
pages	  

•  Targets	  appear	  at	  the	  
top	  of	  the	  page	  

•  Score	  for	  targets	  found	  

and	  	  

false	  detecIons	  

92	  

that look like this: 

   4   6   

  3   1   6 

  1   6  2   

AHenIon	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  George	  Mason	  
Univ,	  Fairfax,	  VA	  22030.	  	  
naglieri@gmu.edu	  

93	  

This sheet 
has a strong 
Attention 
demands 
because of 
the similarity 
of the options 
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AHen5on	  
•  Focus	  on	  one	  thing	  and	  ignore	  others	  
•  Resist	  distracIons	  in	  the	  learning	  environment	  

PASS	  Theory:	  AHenIon	  

Naglieri,	  J.	  and	  Pickering,	  E.,	  Helping	  Children	  Learn,	  2003	  

•  Trouble focusing on what is important 
•  Difficulty resisting distractions 
•  Difficulty working on the same task for very long  
•  Unable to see all the details 
•  Providing incomplete or partially wrong answers  

Examples of classroom problems related to Attention 

!	  !	  !	  !	  

PASS	  Theory	  

•  Simultaneous	  processing	  is	  a	  basic	  
neurocogniIve	  ability	  which	  we	  use	  to	  
integrate	  sImuli	  into	  groups	  	  
– SImuli	  are	  seen	  as	  a	  whole	  

– Each	  piece	  must	  be	  	  related	  to	  the	  others	  
– Wechsler	  Nonverbal	  Scale	  
– KABC	  Simultaneous	  Scale	  

95	  

•  Simultaneous	  
processing	  is	  
what	  Gestalt	  
psychology	  	  
was	  based	  on	  

•  Seeing	  the	  
whole	  

96	  

PASS	  Theory	  
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CAS2	  Matrices	  

97	  

Child 
selects 
one of the 
options 
that best 
completes 
the matrix 

CAS2	  Verbal-‐SpaIal	  RelaIons	  

Which	  picture	  shows	  a	  boy	  behind	  a	  girl?	  

Simultaneous	  Verbal	  Task	  

•  Simultaneous	  
processing	  using	  
verbal	  content	  

•  Who	  is	  this	  song	  
about?	  

My momma’s daddy was his 
oldest son. 



4/14/16	  

34	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  George	  Mason	  
Univ,	  Fairfax,	  VA	  22030.	  	  
naglieri@gmu.edu	  

100	  

Numbers	  
from	  1	  to	  100	  

How is ... 
Simultaneous 
processing 
facilitated by this 
work sheet? 

Simultaneous	  Processing	  at	  Work!	  

101	  

Simultaneous	  Processing	  at	  Work!	  

102	  
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Simultaneous	  Processing	  
•  Relate	  separate	  pieces	  of	  informaIon	  into	  a	  group	  
•  See	  how	  parts	  related	  to	  whole	  
•  Recognize	  paHerns	  

PASS 	  Theory:	  Simultaneous	  

Processing 
Examples of classroom problems related to Simultaneous 
•  Difficulty comprehending  text 
•  Difficulty  with math word problems 
•  Trouble recognizing sight words quickly 
•  Trouble with spatial tasks 
•  Often miss the overall idea 

!	  !	  !	  !	  !	  

! Successive	  processing	  is	  a	  basic	  
neurocogniIve	  ability	  which	  we	  use	  to	  
manage	  sImuli	  in	  a	  specific	  serial	  order	  
– SImuli	  form	  a	  chain-‐like	  progression	  
– SImuli	  are	  not	  inter-‐related	  

104	  

PASS	  Theory:	  Successive	  

Girl	  Cow	   Wall	   Car	  

105	  

Word	  Series	  

1.  Wall-Car 
2.  Shoe-Key 
... 
10.  Cow-Wall-Car-Girl 
11.  Dog-Car-Girl-Shoe-Key 
... 
27.  Cow-Dog-Shoe-Wall-Man-Car- Girl-
Key-Book 
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•  Sentence	  RepeIIon	  
–  Child	  repeats	  sentences	  
exactly	  as	  stated	  by	  the	  
examiner	  such	  as:	  

–  The	  red	  greened	  the	  
blue	  with	  a	  yellow.	  

•  Sentence	  QuesIons	  
–  Child	  answers	  a	  quesIon	  
about	  a	  statement	  made	  
by	  the	  examiner	  such	  as:	  

–  The	  red	  greened	  the	  
blue	  with	  a	  yellow.	  Who	  
got	  greened?	  

Sentence	  RepeIIon	  (Ages	  5-‐7)	  or	  Sentence	  
QuesIons	  (Ages	  8-‐17)	  

106	  

•  Visual	  Digit	  Span	  subtest	  allows	  for	  a	  Visual	  
Auditory	  comparison	  

107	  

CAS2	  

Successive	  	  

108	  

The sequence 
of the sounds is 
emphasized in 
this work sheet 
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Learning	  Math	  Facts	  

*	  +	  	  

8	  +	  9	  =	  1	  7	  
8	  +	  9	  =	  1	  7	  
8	  +	  9	  =	  1	  7	  

Successive	  	  Processing	  
•  Use	  informaIon	  in	  a	  specific	  order	  
•  Follow	  instrucIons	  presented	  in	  sequence	  

PASS 	  Theory:	  Successive	  

Naglieri,	  J.	  and	  Pickering,	  E.,	  Helping	  Children	  Learn,	  2003	  

Processing 

110	  

Successive 
•  Trouble blending sounds to make words 
•  Difficulty remembering numbers in order 
•  Reading decoding problems 
•  Difficulty remembering math facts when they are taught using 

rote learning (4 + 5 = 9).  

Examples of classroom problems related to 

The	  Case	  of	  Larry	  –	  Age	  8	  Years	  8	  
months	  

Linda	  M.	  Einhorn-‐Marcoux,	  M.A.,	  	  
Examiner	  &	  IntervenIon	  Instructor	  

111	  

Naglieri, J. A.  (2006). Best Practices in Linking Cognitive Assessment of  Students with 
Learning Disabilities to Interventions in A. Thomas and J. Grimes (Eds.) Best Practices 
in School Psychology (Fifth Edition). Bethesda: NASP. 
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•  Larry	  is	  a	  third	  grader	  who	  was	  evaluated	  at	  the	  
request	  of	  his	  parents	  because	  of	  their	  concern	  
about	  his	  chronic	  problems	  with	  spelling	  and	  wriHen	  
language	  

•  Larry	  likes	  to	  read	  but	  he	  has	  spelling	  problems	  	  	  
•  Larry	  frequently	  confused	  the	  leHers	  b	  and	  d	  and	  
oyen	  writes	  his	  numbers	  backwards	  and	  	  reads	  
words	  backwards	  (mop	  as	  pom)	  	  	  

•  Larry	  says	  certain	  words	  within	  his	  sentences	  out	  of	  
order	  	  

112	  

Case	  of	  Larry	  

113	  

Larry’s	  PASS	  scores	  
70	  

80	  

90	  

100	  

110	  

PLAN	  

SIM	  

ATT	  

SUC	  

•  Low	  achievement	  test	  scores	  
–  LeHer	  Word	  RecogniIon	   	  83	  
– WriHen	  Expression 	   	  81	  
– Word	  AHack	   	   	  86	  
–  Decoding	  Fluency 	   	  81	  

! Meets	  the	  definiIon	  of	  SLD	  
–  “…	  a	  disorder	  in	  1	  or	  more	  of	  the	  basic	  psychological	  
processes	  involved	  in	  understanding	  or	  in	  using	  language,	  
spoken	  or	  wriHen,	  which	  disorder	  may	  manifest	  itself	  in	  the	  
imperfect	  ability	  to	  listen,	  think,	  speak,	  read,	  write,	  spell,	  or	  
do	  mathemaIcal	  calculaIons.”	  

114	  

Larry	  

70	  

80	  

90	  

100	  

110	  

PLAN	  

SIM	  

ATT	  

SUC	  
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! Larry	  aHended	  nine	  one-‐hour	  sessions	  three	  Imes	  a	  
week	  over	  the	  course	  of	  approximately	  3	  weeks	  

! During	  this	  Ime	  Larry	  received	  individualized	  
instrucIon	  designed	  to	  improve	  the	  use	  of	  
Successive	  processing	  strategies.	  	  

! Larry	  completed	  several	  homework	  assignments	  as	  a	  
way	  of	  pracIcing	  the	  various	  rules	  and	  skills	  being	  
taught	  

115	  

PREP	  IntervenIon	  

Larry’s	  Problem	  with	  Successive	  

•  Teach	  him	  to	  use	  his	  strength	  in	  Planning	  

116	  

Larry’s	  Problem	  with	  Successive	  

•  Teach	  him	  to	  recognize	  sequences	  

117	  
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Larry’s	  Problem	  with	  Successive	  

•  Teach	  him	  to	  recognize	  sequences	  

118	  

Ben’s	  Problem	  with	  Successive	  

119	  

Larry’s	  Problem	  with	  Successive	  
•  Teach	  him	  to	  use	  strategies	  

120	  
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121	  

Larry’s	  Pre-‐Post	  skills	  scores	  

122	  

Larry’s	  Pre-‐Post	  skills	  scores	  

Teach	  Children	  about	  their	  AbiliIes	  

•  Helping	  Children	  Learn	  
IntervenIon	  Handouts	  
for	  Use	  in	  School	  and	  at	  
Home,	  Second	  EdiHon	  
By	  Jack	  A.	  Naglieri,	  Ph.D.,	  &	  
Eric	  B.	  Pickering,	  Ph.D.,	  	  

•  Spanish	  handouts	  by	  Tulio	  
Otero,	  Ph.D.,	  &	  Mary	  
Moreno,	  Ph.D.	  

123	  
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Jack	  A.	  Naglieri,	  Ph.D.	  	  
George	  Mason	  Univ,	  Fairfax,	  
VA	  22030.	  	  
naglieri@gmu.edu	  

124	  

Step	  1	  –	  Talk	  with	  Students	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  
jnaglieri@gmail.com	  125	  

Step	  1	  –	  Talk	  with	  Students	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  
jnaglieri@gmail.com	  126	  
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Step	  1	  –	  Talk	  with	  Students	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  
jnaglieri@gmail.com	  127	  

Step	  1	  –	  Talk	  with	  Students	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  
jnaglieri@gmail.com	  128	  

Step	  1	  –	  Talk	  with	  Students	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  
jnaglieri@gmail.com	  129	  
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Step	  1	  –	  Talk	  with	  Students	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  
jnaglieri@gmail.com	  130	  

Step	  1	  –	  Talk	  with	  Students	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  
jnaglieri@gmail.com	  131	  

Step	  1	  –	  Talk	  with	  Students	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  
jnaglieri@gmail.com	  132	  
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Step	  1	  –	  How	  to	  Teach	  about	  Planning	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  
jnaglieri@gmail.com	  133	  

Ability	  Test	  Profiles	  

	  Do	  Students	  with	  SLD	  Have	  a	  PaHern	  of	  
CogniIve	  Strengths	  and	  Weaknesses?	  

This	  is	  essenIal	  for	  intervenIon	  planning	  

Jack	  A.	  Naglieri,	  Ph.D.	  	  	   134	  

Resources	  

135	  
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SLD	  Profiles	  by	  
Ability	  Test	  

136	  

Naglieri	  &	  Goldstein	  (2011)	  

Slides	  by	  Jack	  A.	  Naglieri,	  Ph.D.	  
(jnaglieri@gmail.com)	   137	  

1.	  We	  need	  to	  know	  if	  intelligence	  tests	  yield	  
disIncIve	  profiles	  

2.	  Subtest	  profile	  analysis	  is	  
UNSUPPORTED	  so	  use	  scale	  profiles	  
instead	  

138	  

Comparison	  of	  Profiles:	  Reading	  Decoding	  
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Jack	  A.	  Naglieri,	  Ph.D.	  	  George	  Mason	  Univ,	  
Fairfax,	  VA	  22030.	  	  naglieri@gmu.edu	   139	  

Comparison	  of	  Profiles:	  ADHD	  

Comparison	  of	  Profiles:	  AuIsm	  

140	  Jack	  A.	  Naglieri,	  Ph.D.	  	  	  
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SLD	  Profiles	  on	  CAS	  (Huang,	  Bardos,	  D’Amato,	  2010)	  

142	  

9	  CAS	  Profiles	  
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Johnson,	  Bardos	  &	  Tayebi,	  2003	  
•  “this	  study	  suggests	  

that	  the	  CAS…yields	  
informaIon	  that	  
contributes	  to	  the	  
differenIal	  diagnosis	  
of	  students	  suspected	  
of	  having	  a	  learning	  
disability	  in	  wriIng”	  

144	  
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Canivez	  &	  Gaboury	  (2010)	  
•  “the	  present	  study	  
demonstrated	  the	  
potenIal	  of	  the	  CAS	  to	  
correctly	  idenIfy	  
students	  who	  
demonstrated	  
behaviors	  consistent	  
with	  ADHD	  diagnosis.”	  

145	  

•  IQ	  scores	  correlate	  about	  .5	  to	  .55	  with	  
achievement	  Intelligence	  (Brody,	  1992)	  	  

•  But	  tradiIonal	  tests	  have	  achievement	  in	  
them	  

•  Naglieri	  (1999)	  summarized	  the	  correlaIons	  
between	  several	  tests	  and	  achievement	  
– The	  median	  correlaIon	  between	  each	  test’s	  
overall	  score	  and	  all	  achievement	  variables	  was	  
obtained	  

Ability	  &	  Achievement	  

Ability	  &	  Achievement	  (Naglieri,	  1999)	  

	  WISC-‐III	  	   	  DAS 	  	  WJ-‐R	   	  K-‐ABC 	  CAS	  	  
	  FSIQ 	  	  GCA 	  Cog	   	  MPC	   	  FS	  

Median	  r 	  .590 	  .600 	  	  .625 	  .630 	  .700	  
%	  of	  Var 	  35% 	  36% 	  	  39%	   	  40% 	  49%	  
Increase	  over	  	  
WISC-‐III 	  -‐ 	  3% 	  	  12%	   	  14% 	  41%	  
N 	  1,284 	  2,400 	  	  888 	  	  2,636 	  1,600	  

WISC-‐3:	  WIAT	  Manual	  Table	  C.1	  ages	  6-‐16;	  WJ-‐R	  Technical	  Manual;	  CAS	  InterpreIve	  
Handbook;	  K-‐ABC	  InterpretaIve	  Manual;	  DAS	  Handbook.	  	  Increase	  =	  (r21	  -‐	  r22)/	  r21	  
where	  r21	  =	  WISC-‐3	  WIAT	  correlaIon	  
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148	  

CAS	  and	  Achievement	  	  

www.samgoldstein.com	  
www.MHS.com	  


