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o f  th e  G ra d u a te  S c h o o l. I t  is  u n d e rs to o d  th a t a n y  c o p y in g  o r  p u b lic a tio n  o r  o th e r  u s e  o f  

th is  d is s e r ta tio n  o r  p a r t  th e r e o f  fo r  f in a n c ia l  g a in  s h a ll n o t b e  a llo w e d  w ith o u t m y  w rit te n  

p e rm is s io n . I t is  a lso  u n d e rs to o d  th a t d u e  re c o g n itio n  s h a ll b e  g iv e n  to  m e  a n d  to  th e  

U n iv e rs ity  o f  N o r th  D a k o ta  in  a n y  s c h o la r ly  u s e  w h ic h  m a y  b e  m a d e  o f  a n y  m a te r ia l  in  

m y  d is s e r ta tio n .

Ml2U>l U7D a te

m

iduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS

L IS T  O F  T A B L E S .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v i

A C K N O W L E D G M E N T S .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v ii

A B S T R A C T .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  v iii

C H A P T E R

I. IN T R O D U C T IO N ..... . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .  1

II. M E T H O D S .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 0

P a r t i c i p a n t s .. .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . ..  20

M e a s u r e s .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20

In te ll ig e n c e  M e a s u re s .. .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. .  2 0

P a re n t M e a s u re s .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22

E x e c u tiv e  F u n c tio n  M e a s u re s .. . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . .  22

M e m o ry  M e a s u re s .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2 4

A c h ie v e m e n t M e a s u re s .. .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . 2 6

P r o c e d u r e ... .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .  2 6

III. R E S U L T S .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28

P a re n t M e a s u re s .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29

In te ll ig e n c e  M e a s u re s .. . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .  31

A c h ie v e m e n t M e a s u re s .. . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .  33

M e m o ry  M e a s u re s .. . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .  3 4

iv

duced with permission of the copyright owner. Further reproduction prohibited without permission.



E x e c u tiv e  F u n c tio n  M e a s u re s .. . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . . .. . .  36

IV . D I S C U S S I O N .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41

R E F E R E N C E S .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45

v

>duced with permission of the copyright owner. Further reproduction prohibited without permission.



L IS T  O F  T A B L E S

T a b le  P a g e

1. T h e  M e a n  A g e  o f  P a r tic ip a n ts  as  a  F u n c tio n  o f  G r o u p ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .29

2. T h e  F re q u e n c y  o f  G e n d e r  D is t r ib u tio n  a s  a  F u n c t io n  o f  G r o u p ... . . . . . . . . . . . . . . . . 29

3. C B C L  S c o re s  A c ro ss  G r o u p s ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

4 . T h e  M e a n  V o c a b u la ry  S c o re s  a s  a  F u n c t io n  o f  G r o u p s .... . .. . .. . .. . .. . .. . .. . .. . .. . .. 32

5. T h e  M e a n  W IS C -IV  S u b te s t  S c o re s  a s  a  F u n c t io n  o f  G ro u p s .... . .. . .. . .. . .. . .. . . 32

6. T h e  M e a n  L is te n in g  C o m p re h e n s io n  S c o re s  a s  a  F u n c tio n  o f  G ro u p s ...... 33

7. T h e  M e a n  P s u e d o w o rd  S c o re s  a s  a  F u n c tio n  o f  G r o u p s ... .. . . .. . . .. . . .. . . .. . . .. . . .. . 3 4

8. T h e  M e a n  W R A M L  S u b te s ts  S c o re s  a s  a  F u n c t io n  o f  G ro u p s .... . .. . .. . .. . .. . .. . 3 4

9. T h e  M e a n  C V L T -C  S c o re s  as  a F u n c tio n  o f  G r o u p s .... . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . 35

10. T h e  M e a n  C O W  A T  S c o re s  as  a  F u n c tio n  o f  G ro u p s ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 37

11. T h e  M e a n  T ra i ls  S c o re s  a s  a  F u n c t io n  o f  G ro u p s ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

12. T h e  M e a n  G ro o v e d  P e g b o a rd  S c o re s  as  a  F u n c t io n  o f  G ro u p s ... .. .. .. .. .. .. .. .. . 38

13. T h e  M e a n  T o w e r  o f  L o n d o n  S c o re s  a s  a  F u n c t io n  o f  G r o u p s .... . .. . .. . .. . .. . .. . .. 38

14. T h e  M e a n  W C S T  S c o re s  as  a  F u n c tio n  o f  G ro u p s ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 39

15. T h e  M e a n  C P T  S c o re s  a s  a  F u n c tio n  o f  G r o u p s .... . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. . .. 41

v i

»duced with permission of the copyright owner. Further reproduction prohibited without permission.



ACKNOWLEDGMENTS

I w o u ld  l ik e  to  e x p re ss  m y  d e e p e s t  a p p re c ia tio n  to  T o m  P e tro s  fo r  h is  w o n d e rfu l 

g u id a n c e , p a tie n c e , w is d o m , a n d  re s p e c t th ro u g h o u t  th e  s tu d y . I h a v e  th e  u tm o s t re s p e c t 

fo r  h im  a n d  I d o n ’t  k n o w  w h a t  I ’d  d o  w ith o u t h is  s u p p o rt . I ’d  a lso  l ik e  to  e x te n d  g ra ti tu d e  

to  R ic  F e rra ro , A la n  K in g , J o s e p h  M ille r , a n d  K e n  R u it  fo r  th e ir  s u p p o r t  a n d  p a r tic ip a t io n  

as  m e m b e rs  o f  m y  d is s e r ta tio n  a d v is o ry  c o m m itte e .

v ii

iduced with permission of the copyright owner. Further reproduction prohibited without permission.



ABSTRACT

T h is  s tu d y  c o m p a re d  5 6  c h ild re n  b e tw e e n  th e  a g e s  o f  7 a n d  13 w ith  A tte n tio n -  

D e f ic it /H y p e r a c tiv ity  D is o rd e r  (A D H D ), c h ild re n  w ith  a d ia g n o s is  o f  A D H D  a n d  a 

re a d in g  d is a b il i ty  (A D H D /R D ), c h ild re n  w ith  o n ly  a  re a d in g  d is a b il i ty  (R D ), a n d  a 

c o n tro l g ro u p  o n  m e a s u re s  o f  c o g n itio n , re a d in g , e x e c u tiv e  fu n c t io n , a n d  m e m o ry  ta sk s . 

S p e c if ic a lly , th e  s tu d y  w a s  lo o k in g  to  e x a m in e  th e  im p a c t o f  c o m o rb id  d is o rd e rs  o n  th e  

p e r fo rm a n c e  o f  c h ild re n  w ith  A D H D  o n  te s ts  o f  c o g n itiv e  fu n c tio n . G iv e n  th a t c h ild re n  

d ia g n o s e d  w ith  A D H D  fre q u e n tly  w ill  d is p la y  a  le a rn in g  d is a b il i ty , o f te n  a  re a d in g  

d is a b il i ty , th is  s tu d y  a lso  e x a m in e d  th e  im p a c t o f  c o m o rb id ity  o n  te s ts  o f  c o g n itiv e  

fu n c tio n . A ll c h ild re n  w e re  a d m in is te re d  s e v e ra l  m e a s u re s  o f  c o g n itiv e  fu n c tio n in g , 

re a d in g  c o m p re h e n s io n , e x e c u tiv e  fu n c tio n  m e a s u re s , a n d  m e m o ry  ta s k s . T h e  d a ta  

a n a ly s is  c o n s is te d  o f  c o m p a r in g  th e  c h ild r e n ’s p e r fo rm a n c e  f ro m  th e  fo u r  d if f e re n t 

g ro u p s  o n  a  v a r ie ty  o f  ta sk s .

T h e  re s u lts  o f  th e  p re s e n t s tu d y  s u g g e s t th a t  th e re  a re  d if fe re n c e s  in  p e r fo rm a n c e  

o n  s e v e ra l  m e a s u re s  o f  c o g n itiv e , re a d in g , e x e c u tiv e  fu n c tio n , a n d  m e m o ry  a b i l i ty  

b e tw e e n  th e  fo u r  g ro u p s  s tu d ie d . O v e ra ll ,  th e  C o n tro l g ro u p  h a d  b e tte r  p e r fo rm a n c e  th a n  

th e  o th e r  g ro u p s . C h ild re n  in  th e  A D H D  a n d  A D H D /R D  g ro u p  h a d  d e f ic its  o n  v a r io u s  

e x e c u tiv e  fu n c tio n  a n d  m e m o ry  ta sk s . C h ild re n  in  th e  R D  g ro u p  h a d  lo w e r  p e r fo rm a n c e  

o n  v a r io u s  re a d in g  ta sk s .

v iii
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C H A P T E R  I

IN T R O D U C T IO N

A tte n tio n -D e f ic it /H y p e ra c tiv ity  D is o rd e r  (A D H D ) is fo u n d  in  3 -5 %  o f  th e  g e n e ra l 

c h ild  p o p u la tio n . A D H D  is  m o re  o f te n  d ia g n o s e d  in  b o y s  th a n  g ir ls . In  c o m m u n i ty  

s a m p le s , th e  ra tio  is 3 :1 , a n d  in  c lin ic  s a m p le s , th e  ra tio  c a n  b e  as  h ig h  a s  6:1 

(N e th e r to n  e t  a l. , 1 9 9 9 ). A D H D  c o n s is ts  o f  th re e  p r im a ry  s y m p to m s . T h e  th r e e  p r im a ry  

s y m p to m s  a re  in a tte n tio n , h y p e ra c tiv ity , a n d  b e h a v io ra l  d is in h ib it io n  o r  im p u ls iv e n e s s . 

In a t te n tio n  is d e s c r ib e d  a s  th e  in d iv id u a l h a v in g  d if f ic u l t ie s  s u s ta in in g  a t te n tio n , 

e s p e c ia lly  w ith  b o r in g , d u ll  ta sk s . T h e  c h ild  is  o f te n  d e s c r ib e d  a s  a  d a y d re a m e r , o fte n  

lo s in g  th e ir  i te m s , h a s  p ro b le m s  c o n c e n tra tin g , a n d  o f te n  d o e s  n o t f in is h  th e ir  a s s ig n e d  

w o rk . A  c h ild  w h o  is  c o n s id e re d  to  h a v e  p ro b le m s  w ith  h y p e ra c t iv ity  te n d s  to  f id g e t, ta lk  

e x c e s s iv e ly , a n d  h a s  p ro b le m s  s i t t in g  s till.  A  c h ild  th a t  s ta r ts  a n  a c t iv ity  b e fo re  l is te n in g  

to  th e  in s t ru c tio n s  o r  b lu r t in g  o u t a n s w e rs  is  s ee n  a s  h a v in g  im p u ls iv e  b e h a v io r  p ro b le m s  

(B a rk le y , 1998).

T h e  D ia g n o s tic  a n d  S ta tis t ic a l  M a n u a l o f  M e n ta l D is o rd e r s  F o u r th  E d it io n -T e x t 

R e v is io n  (D S M -IV -T R )  d iv id e s  th e  s y m p to m s  in to  tw o  d im e n s io n s , In a t te n tio n  

s y m p to m s  a n d  H y p e ra c tiv e / Im p u ls iv e  s y m p to m s . T h e re  a re  th re e  p r im a ry  d ia g n o s e s  o f  

A D H D . T h e y  a re  A D H D  C o m b in e d  T y p e , A D H D  P r e d o m in a n tly  In a t te n tiv e  T y p e , o r  

A D H D  P r e d o m in a n tly  H y p e ra c tiv e / Im p u ls iv e  T y p e . A  c h ild  is  d ia g n o s e d  a s  A D H D
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C o m b in e d  T y p e  i f  th e y  p re s e n t w ith  a t  le a s t  s ix  o f  th e  n in e  s y m p to m s  o f  I n a tte n t io n  a n d  

s ix  o f  th e  n in e  s y m p to m s  o f  H y p e ra c tiv ity - Im p u ls iv ity , a n d  h a v e  d e m o n s tra te d  th e se  

s y m p to m s  fo r a t  le a s t  th e  p re v io u s  s ix  m o n th s . A  c h ild  is  d ia g n o s e d  as  h a v in g  A D H D  

P re d o m in a n tly  In a tte n tiv e  T y p e  w h e n  th e y  h a v e  a t le a s t  s ix  o f  th e  n in e  s y m p to m s  o f  

In a tte n tio n  a n d  h a v e  d e m o n s t ra te d  th e s e  s y m p to m s  fo r  th e  p re v io u s  s ix  m o n th s . 

A d d itio n a lly , th e y  h a v e  to  p re s e n t w ith  fe w e r  th a n  s ix  s y m p to m s  f ro m  th e  H y p e ra c t iv i ty -  

Im p u ls iv ity  d im e n s io n . A  c h ild  is  d ia g n o s e d  w ith  A D H D  P r e d o m in a n tly  H y p e ra c tiv e -  

Im p u ls iv e  T y p e  w h e n  th e y  h a v e  s ix  o f  th e  n in e  s y m p to m s  o f  H y p e ra c tiv ity /Im p u ls iv ity  

a n d  th e  s y m p to m s  m u s t b e  p re s e n t fo r  th e  p re v io u s  s ix  m o n th s . A ls o , th e y  h a v e  to  p re s e n t 

w ith  fe w e r  th a n  s ix  s y m p to m s  f ro m  th e  In a tte n tio n  d im e n s io n . T h e  d ia g n o s t ic  c r i te r io n  

a lso  re q u ire s  th a t  th e  s y m p to m s  b e  p re s e n t in  a t  le a s t  tw o  s e tt in g s  a n d  th a t s o m e  o f  th e  

p ro b le m a tic  s y m p to m s  h a v e  b e e n  p re s e n t b e fo re  th e  a g e  o f  s e v e n  (B a rk le y , 1998).

A p p le g a te  e t  a l. , (1 9 9 7 )  q u e s tio n e d  th e  v a lid ity  o f  th e  a g e  o f  o n s e t c r i te r ia  fo r  

A D H D . T h e y  s tu d ie d  3 8 0  y o u th s  a g e s  4  to  17. T h e  D ia g n o s tic  In te rv ie w  S c h e d u le  fo r  

C h ild re n  (D IS C )  w a s  g iv e n  to  th e  p a re n t, te a c h e r , a n d  c h ild  to  a s s e s s  D S M -IY  d ia g n o s e s . 

T h e y  a lso  in c lu d e d  q u e s tio n s  a b o u t th e  a g e  o f  o n s e t  o f  im p a irm e n t to  th e  in te rv ie w . T h e  

re s u lts  o f  th e ir  e x a m in a t io n  s u g g e s t th a t  c h ild re n  d ia g n o s e d  w ith  A D H D  C o m b in e d  T y p e  

(m e a n  =  4 .8 8  y e a rs )  o r  A D H D  P re d o m in a n tly  In a tte n tiv e  ty p e  (m e a n  =  6 .1 3  y e a rs ) h a v e  a 

s ta ti s t ic a lly  s ig n if ic a n t la te r  a g e  o f  o n s e t o f  im p a i rm e n t th a n  c h ild re n  d ia g n o s e d  w ith  

A D H D  P re d o m in a n tly  H y p e ra c tiv e / Im p u ls iv e  T y p e  (m e a n  =  4 .2 1 ) . M o re o v e r ,  th e  a g e  o f

o n s e t  f o r  A D H D  P r e d o m i n a n t l y  I n a t t e n t i v e  T y p e  w a s  s i g n i f i c a n t l y  l a t e r  t h a n  f o r  A D H D  

C o m b in e d  T y p e . A d d itio n a lly , th e y  fo u n d  th a t th e  a g e  o f  o n s e t o f  im p a irm e n t c r i te r io n

2

duced with permission of the copyright owner. Further reproduction prohibited without permission.



d e c re a s e d  th e  a c c u ra c y  o f  id e n tify in g  c h ild re n  w ith  A D H D , e s p e c ia lly  P r im a r ily  

In a t te n t iv e  T y p e .

T h e re  a re  m a n y  p ro b le m s  fo u n d  in  c h ild re n  as  a  r e s u lt  o f  A D H D . W h e n  A D H D  

c h ild re n  a re  c o m p a r e d  to  n o rm a l c h ild re n , th e y  a re  m o re  l ik e ly  to  b e  b e h in d  in  

in te lle c tu a l d e v e lo p m e n t. T h e  A D H D  c h ild  m a y  h a v e  d if f e re n t te s t - ta k in g  b e h a v io r  o r  th e  

A D H D  c h ild  m a y  h a v e  lo w e r  in te ll ig e n c e , h o w e v e r , i t is  n o t c le a r  w h ic h  is th e  c o rre c t  

re a so n . C h i ld r e n  d ia g n o s e d  w ith  A D H D  a lso  te n d  to  h a v e  p ro b le m s  w ith  in d e p e n d e n c e , 

p e rs o n a l re s p o n s ib il i t ie s ,  a n d  s e lf -h e lp  a b il i t ie s , w h ic h  a re  s e e n  a s  m e a n s  o f  a d ap tiv e  

fu n c tio n in g . A d d itio n a lly , c h ild re n  d ia g n o s e d  w ith  A D H D  a re  m o re  l ik e ly  to  h a v e  a 

d ia g n o s is  o f  a  l e a r n in g  d is a b i l i ty  a n d  p o o r  a c a d e m ic  a c h ie v e m e n t a n d  p e r fo rm a n c e  

(B a rk le y , 1 9 9 8 ). L a s tly , A D H D  c h ild re n  te n d  to  h a v e  d e f ic its  in  e x e c u tiv e  fu n c tio n  

a b il i t ie s . E x e c u tiv e  fu n c tio n  re fe rs  to  a b il i t ie s  su ch  as  c o g n itiv e  f le x ib il i ty , s e lf ­

r e g u la tio n , o rg a n iz in g  s p a c e  a n d  tim e , d is c r im in a tin g  in h ib it io n  o f  re s p o n d in g , p re p a r in g  

re s p o n s e s ,  a n d  s e t  m a in te n a n c e  (R e a d e r , H a rr is , S c h u e rh o lz , &  D e n c k la , 1 9 9 4 ).

O n e  c o m p o n e n t o f  e x e c u tiv e  fu n c tio n s , c o g n itiv e  f le x ib il i ty , c a n  b e  m e a s u re d  b y  

th e  W is c o n s in  C a r d  S o r tin g  T e s t  (W C S T ) . O n  th e  W C S T , th e  in d iv id u a l is p re s e n te d  

w ith  128 c a rd s . T h e  c a rd s  d if fe r  in  n u m b e r , c o lo r , a n d  fo rm . T h e  in d iv id u a l s o r ts  th e  

c a rd s  in to  p ile s  b a s e d  u p o n  o n e  o f  th e  d if fe re n t c a te g o r ie s  (n u m b e r , c o lo r , o r  fo rm ). T h e  

e x a m in e r  o n ly  re s p o n d s  w ith  th e  fe e d b a c k  o f  c o r re c t  o r  in c o rre c t . A f te r  te n  c o n s e c u tiv e  

c o r re c t  re s p o n s e s , th e  c a te g o ry  c h a n g e s  w ith o u t w a rn in g . T h e  n u m b e r  o f  p e r s e v e ra t iv e

e r r o r s  ( a  p a t t e r n  o f  i n c o r r e c t  r e s p o n s e s  e v e n  a f t e r  f e e d b a c k  a b o u t  t h e i r  e r r o r s )  i s  o f t e n  t h e  

b e s t in d ic a to r  o f  p ro b le m s  w ith  c o g n itiv e  f le x ib ili ty .
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S u s ta in e d  a tte n t io n  is  a n o th e r  c o m p o n e n t  o f  e x e c u tiv e  fu n c tio n . T h e  C o n tin u o u s  

P e rfo rm a n c e  T e s ts  (C P T )  m e a s u re s  s u s ta in e d  a tte n tio n . T h e  C P T  a s s e s s e s  s u s ta in e d  

a tte n tio n  b y  h a v in g  th e  in d iv id u a l re s p o n d  to  th e  ta rg e t s t im u li  a n d  n o t re s p o n d  to  th e  

n o n - ta rg e t  s tim u li  o v e r  a n  e x te n d e d  p e r io d  o f  tim e . T h e  p r im a ry  d e p e n d e n t v a r ia b le s  o f  

th e  C P T  a re  e r ro rs  o f  o m is s io n  a n d  c o m m is s io n  a lo n g  w ith  re s p o n s e  la te n c y  a n d  

v a r ia b i l i ty  o f  re s p o n s e  la te n c y .

T h e  C o n tro lle d  O ra l W o rd  A s s o c ia tio n  T e s t (C O W A T ) a ls o  m e a s u re s  e x ec u tiv e  

fu n c tio n . T h e  c h ild  is  g iv e n  a  le tte r  o r  a  c a te g o r y  a n d  is  a sk e d  to  p ro d u c e  as  m a n y  w o rd s  

a s  p o s s ib le  th a t  b e g in  w ith  th e  le tte rs  p re s e n te d  (F , A , o r  S ) o r  a re  m e m b e rs  o f  th e  

c a te g o r ie s  p re s e n te d  ( f ru its , a n im a ls , o r  p a r ts  o f  th e  b o d y )  in  o n e  m in u te  (R e a d e r  e t a l., 

1 9 9 4 ).

T h e  T o w e r  o f  L o n d o n  (T O L ) is  a n o th e r  m e a s u re  o f  e x e c u tiv e  fu n c tio n . T h e  

in d iv id u a l in  th e  T O L  is g iv e n  th re e  w o o d e n  b a lls  a n d  a  b lo c k  o f  w o o d  w ith  th re e  v a ry in g  

s iz e s  o f  p e g s  in  it. T h e  in d iv id u a l is a sk e d  to  c o p y  th e  p ic tu r e  th e y  a re  s h o w n  in  a  s e t  

n u m b e r  o f  m o v e s . T h e  d e p e n d e n t v a r ia b le s  o f  th e  T O L  a re  th e  n u m b e r  o f  m o v e s  a n d  th e  

t im e  ta k e n  to  c o m p le te  th e  ta s k  s u c c e s s fu lly . T h is  ta s k  m e a s u re s  b e h a v io ra l  in h ib it io n  

a n d  s p a tia l  p la n n in g  (K e m p to n  e t  a l., 1 9 9 9 ). T h e s e  a re  a  fe w  m e a s u re s  th a t  c a n  b e  u s e d  

to  a s s e s s  a n  in d iv id u a l’s le v e l o f  e x e c u tiv e  fu n c tio n in g .

S e v e ra l  s tu d ie s  h a v e  c o m p a re d  e x e c u tiv e  fu n c tio n  p e r f o rm a n c e  in  c h ild re n  w ith  

A D H D  a n d  c o n tro ls . O n e  s u c h  s tu d y  w a s  c o m p le te d  b y  L o g e , S ta to n , a n d  B e a t ty  (1 9 9 0 ) . 

T h e y  t e s t e d  2 0  A D H D  c h i l d r e n  a n d  2 0  c o n t r o l s  b e t w e e n  t h e  a g e s  o f  6  a n d  1 2 .  T h e  

p a r tic ip a n ts  w e re  a d m in is te re d  th e  W e c h s le r  In te l l ig e n c e  S c a le  fo r  C h ild re n  - R e v is e d  

(W IS C -R ; W e c h s le r , 1 9 7 4 ), D e s ig n  F lu e n c y , V e rb a l F lu e n c y , R e a d in g  C o m p re h e n s io n
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T e s t  (W o o d c o c k  &  J o h n s o n , 1 9 7 7 ), C a lifo rn ia  V e rb a l L e a rn in g  T e s t , B ro w n -P e te r s o n  

S h o r t-T e rm  M e m o ry  T e s t, W is c o n s in  C a rd  S o r tin g  T a s k  (H e a to n , 1 9 8 1 ), a n d  G o rd o n  

D ia g n o s tic  S y s te m  (G o rd o n  &  M e tte lm a n , 1 9 8 7 ) w h ic h  h a s  th re e  ta sk s :  th e  V ig ila n c e  

T a s k , D is tra c t ib il i ty  T a s k , a n d  D e la y  T a sk . F o r  th e  V ig ila n c e  T a s k , th e  p a r tic ip a n ts  a re  

p r e s e n te d  w ith  a  s e r ie s  o f  n u m b e rs  in  th e  c e n te r  o f  a  th re e -c o lu m n  d is p la y  a n d  a sk e d  to  

re s p o n d  w h e n e v e r  a 1 w a s  fo llo w e d  b y  a  9. T h e  D is tra c t ib il i ty  T a s k  is  s im ila r  to  th e  

V ig i la n c e  T a s k ; h o w e v e r , n u m b e rs  a p p e a r  in  a ll th re e  c o lu m n s . T h e  p a r t ic ip a n t is  to  

re s p o n d  o n ly  w h e n  th e  1 fo llo w e d  b y  th e  9  a p p e a rs  in  th e  c e n te r . T h e  in d iv id u a l, in  th e  

D e la y  T a s k , p u s h e s  a  b u tto n  as  m a n y  tim e s  a s  th e y  c a n  to  e a rn  “ p o in ts ” . H o w e v e r , i f  th e  

in d iv id u a l p u s h es  th e  b u tto n  to o  q u ic k ly , n o  p o in ts  w ill  b e  c o u n te d  b e c a u s e  o f  a 

p re d e te rm in e d  s ix -s e c o n d  in te r - re s p o n s e  t im e , w h ic h  th e  in d iv id u a l is  u n a w a re  o f. T h e  

in d iv id u a l w a s  in fo rm e d  n o t to  p u s h  th e  b u tto n  to o  q u ic k ly  in  o rd e r  to  e a rn  th e  m o s t 

p o in ts . T h e  re s u lts  o f  th e ir  s tu d y  fo u n d  th a t o n  th e  W IS C -R  F u ll  S c a le  IQ , th e  A D H D  

p a r tic ip a n ts  s c o re d  in  th e  a v e ra g e  ra n g e  (m e a n  =  1 0 5 .6 ), b u t th e ir  s c o re s  w e re  

s ig n if ic a n tly  lo w e r  th a n  th a t o f  th e  c o n tro ls  (m e a n  =  1 1 5 .0 ). T h e  A D H D  p a r tic ip a n ts  

s c o re d  s ig n i f ic a n t ly  lo w e r  th a n  C o n tro ls  o n  th e  D ig it  S p a n , B lo c k  D e s ig n , In fo rm a tio n , 

A r ith m e tic , a n d  C o d in g  s u b te s ts  o f  th e  W IS C -R . T h e  A D H D  c h ild re n  c o rre c t ly  re c a lle d  

fe w e r  w o rd s  a n d  h a d  m o re  w o rd  in tru s io n s  th a n  th e  c o n tro l c h ild re n  o n  th e  B ro w n - 

P e te rs o n  S h o r t-T e rm  M e m o ry  T e s t. T h e re  w e re  n o  d if fe r e n c e s  b e tw e e n  th e  tw o  g ro u p s  

o n  th e  G o rd o n  D ia g n o s tic  S y s te m  D e la y  T a s k . O n  th e  D is tr a c t ib il i ty  a n d  V ig ila n c e  

T a s k s ,  t h e  A D H D  c h i l d r e n  m a d e  m o r e  e r r o r s  o f  c o m m i s s i o n  t h a n  t h e  C o n t r o l s .  A l s o ,  o n  

th e  D is tra c t ib il i ty  T a sk , th e  A D H D  c h ild re n  d e te c te d  fe w e r  ta rg e ts  th a n  th e  C o n tro l 

c h ild re n  d id . T h e re  w e re  n o  s ig n if ic a n t d if f e re n c e s  fo u n d  b e tw e e n  th e  A D H D  g ro u p  a n d
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th e  C o n tro ls  o n  th e  W is c o n s in  C a rd  S o r tin g  T e s t, C a lifo rn ia  V e rb a l  L e a rn in g  T e s t, a n d  

th e  n u m b e r  o f  c o r r e c t  re s p o n s e s  p ro d u c e d  o n  th e  f lu e n c y  te s ts . H o w e v e r , o n  th e  D e s ig n  

a n d  L e tte r  F lu e n c y  te s ts  th e  A D H D  c h ild re n  c o m m itte d  m o re  ru le  v io la tio n s  th a n  th e  

C o n tro l c h ild re n  d id . T h e y  c o n c lu d e d  f ro m  th e ir  s tu d y  th a t th e re  a re  v e ry  fe w  

d e f ic ie n c ie s  in  th e  f ro n ta l lo b e  fu n c tio n in g  o f  A D H D  c h ild re n .

O th e r  s tu d ie s  th a t  h a v e  e x a m in e d  e x e c u tiv e  fu n c tio n  a b il i ty  in  A D H D  c h ild re n  

h a v e  fo u n d  c o n t ra s tin g  re s u lts  f ro m  L o g e  e t  a l., (1 9 9 0 ) . F o r  e x a m p le , P in e d a  e t a l. (1 9 9 8 )  

te s te d  124  b o y s  f ro m  7  to  12 y e a rs  o ld . S ix ty - tw o  o f  th e  b o y s  w e re  d ia g n o s e d  w ith  

A D H D  w h i le  62  b o y s  w e re  p la c e d  in  th e  C o n tro l g ro u p . T h e  W IS C -R , W is c o n s in  C a rd  

S o r tin g  T e s t (W C S T ) ,  a n d  a  V e rb a l F lu e n c y  te s t  w e re  a d m in is te re d  to  th e  c h ild re n .

P in e d a  e t a l., (1 9 9 0 )  fo u n d  th a t th e  c o n tro l g ro u p  p e r fo rm e d  s ig n if ic a n tly  b e tte r  th a n  th e  

A D H D  g ro u p  o n  a ll th e  te s ts , b u t g ro u p  d if fe r e n c e s  w e re  la rg e s t  o n  th e  W C S T . T h e y  

c o n c lu d e d  th a t c h ild re n  w ith  A D H D  h a v e  e x e c u tiv e  fu n c tio n in g  d if f ic u lt ie s , a n d  th e  

W C S T  is  th e  m o s t s e n s it iv e  m e a s u re  o f  e x e c u tiv e  fu n c tio n in g .

L a v o ie  a n d  C h a r le b o is  (1 9 9 4 )  e x a m in e d  16 d is ru p tiv e  b o y s , 16 d is ru p tiv e  b o y s  

w ith  s ig n if ic a n t a tte n tio n  p ro b le m s , a n d  16 C o n tro ls . T h e  c h i ld ’s m o th e r  a n d  te a c h e r  

f i l le d  o u t T h e  B e h a r  P re s c h o o l B e h a v io r  Q u e s tio n n a ire , w h ic h  a s s e s s e d  th e  c h i ld ’s 

b e h a v io r  o n  th re e  d if f e re n t s ca le s : h o s ti le -a g g re s s iv e , p o o r  a tte n tio n  s p a n  a n d  

re s tle s s n e s s , a n d  a n x io u s - fe a r fu l. T h e  m o th e r  a n d  te a c h e r  f i l le d  o u t th is  q u e s tio n n a ire  a t 

tw o  d i f f e re n t t im e s , o n c e  w h e n  th e  c h ild  w a s  11 a n d  th e  s e c o n d  tim e  w a s  o n e  y e a r  la te r.

C h i l d r e n  w h o  m e t  t h e  c r i t e r i a  o n  t h e  d i s r u p t i v e n e s s  s c a l e  a t  b o t h  a s s e s s m e n t  t i m e s  a n d  b y

b o th  th e  te a c h e r  a n d  th e  m o th e r  w e re  p la c e d  in  th e  d is ru p tiv e  g ro u p . T h e  c h ild re n  w h o  

m e t c r i te r ia  o n  th e  d is ru p tiv e  a n d  in a tte n tio n  s c a le s , w h e n  ra te d  b y  th e  te a c h e r  a n d  th e
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m o th e r  a t  b o th  a s s e s s m e n t t im e s , w e re  p la c e d  in  th e  d is ru p tiv e  p lu s  s ig n if ic a n t a tte n tio n  

p ro b le m s  g ro u p . T h e  c o n tro l c h ild re n  d id  n o t m e e t c r i te r ia  fo r  d is ru p tiv e n e s s  o r  

in a tte n tio n  a t  e i th e r  a s s e s s m e n t, w h e n  ra te d  b y  th e  te a c h e r  a n d  m o th e r . O n  th e  S tro o p  

C o lo r-W o rd  T e s t  th e  p a r tic ip a n ts  a re  f ir s t  g iv e n  a  s h e e t o f  p a p e r  w ith  a  n u m b e r  o f  c o lo r  

h u e s  a n d  a sk e d  to  n a m e  th e  c o lo rs  as  q u ic k ly  as p o s s ib le . N e x t th e y  a re  g iv e n  a  sh e e t 

w ith  a  n u m b e r  o f  w o rd s  p r in te d  in  b la c k  a n d  w h ite  th a t  n a m e  c o lo rs . T h e  c h ild re n  a re  

re q u ire d  to  n a m e  th e  w o rd s  as  q u ic k ly  a s  p o s s ib le . L a s tly , th e  p a r tic ip a n ts  a re  g iv e n  a 

p a g e  w ith  a  lis t o f  c o lo r  n a m e s  th a t a p p e a r  in  a  c o lo r  d if f e re n t f ro m  th e  o n e  n a m e d  b y  th e  

w o rd . T h e  p a r tic ip a n ts  a re  re q u ire d  to  n a m e  th e  c o lo r  o f  th e  in k  th a t e a c h  w o rd  is w rit te n  

in , k e e p in g  in  m in d  th a t th e  c o lo r  o f  th e  in k  a n d  th e  w o rd  n a m e  a re  d if fe re n t. T h e  

d if fe r e n c e  in  re a d in g  t im e  b e tw e e n  th e  th ird  p a g e  (c o lo r  n a m e s  in  in c o n g ru o u s  in k ) an d  

th e  f ir s t  p a g e  (c o lo r  h u e s )  w a s  u s e d  as a  m e a s u re  o f  in te r fe re n c e . T h e  re s u lts  o f  th e ir  

s tu d y  s u g g e s t th a t  th e  d is ru p t iv e  g ro u p  a n d  th e  d is ru p tiv e  g ro u p  w ith  a tte n tio n  p ro b le m s  

p e r fo rm e d  w o rs e  o n  th e  S tro o p  C o lo r-W o rd  T e s t  th a n  th e  C o n tro l g ro u p . T h e  b o y s  w ith  

a tte n t io n  p ro b le m s  h a d  th e  p o o re s t  p e r fo rm a n c e  o u t o f  th e  th re e  g ro u p s  o n  th e  c o lo r -w o rd  

c a rd . T h e  d is ru p tiv e  b o y s  w ith o u t a tte n tio n  p ro b le m s  p e r fo rm e d  b e tte r  th a n  th e  b o y s  w ith  

a tte n tio n  p ro b le m s , b u t w o rs e  th a n  th e  C o n tro l g ro u p  o n  th e  c o lo r - w o rd  c a rd . T h e  c o lo r-  

w o rd  c a rd  a s s e s s e s  th e  in d iv id u a l’s a b il i ty  to  fo c u s  a tte n tio n  o n  a  s in g le  d im e n s io n  w h ile  

ig n o r in g  th e  s t im u l i ’s o th e r  d im e n s io n s . T h e y  c o n c lu d e d  th a t c h ild re n  w ith  a tte n tio n  

p ro b le m s  h a v e  d if f ic u lty  in  s e le c tin g  a n d  e x tr ic a t in g  o n e  d im e n s io n  o f  th e  s t im u lu s .

R e a d e r ,  H a r r i s ,  S c h u e r h o l z ,  a n d  D e n c k l a ,  ( 1 9 9 4 )  h a d  f o r t y - e i g h t  A D H D  c h i l d r e n  

a g e s  6 to  13 p a r tic ip a te  in  th e ir  s tu d y . T h e  W is c o n s in  C a r d  S o r tin g  T e s t  (W C S T ) ,  th e  

T e s t  o f  V a r ia b le s  o f  A tte n tio n  (T O V A ), th e  R e y -O s te r r ie th  C o m p le x  F ig u re  (R O C F ) , a n d
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tw o  w o rd  f lu e n c y  te s ts  w e re  a d m in is te re d  to  th e  p a r tic ip a n ts . F o r  th e  w o rd  f lu e n c y  te s ts , 

th e  c h ild re n  w e re  a s k e d  to  n a m e  as  m a n y  fo o d s  a n d  a n im a ls  a s  p o s s ib le . A d d itio n a lly , 

th e  le tte r  tr ia ls  f ro m  th e  C O W  A T  w e re  a d m in is te re d  to  th e  p a r tic ip a n t, w h ic h  re q u ire d  th e  

c h ild re n  to  n a m e  as m a n y  w o rd s  th a t  b e g in  w ith  th e  le tte rs  C , L , a n d  F . T h e  A D H D  

c h ild re n  c o m p le te d  fe w e r  c a te g o r ie s  o n  th e  W C S T  th a n  th e  C o n tro ls . A ls o , th e  A D H D  

c h ild re n  m a d e  m o re  e r ro rs  o f  o m is s io n  o n  th e  T O V A  th a n  th e  C o n tro ls . H o w e v e r , th e  

A D H D  c h ild re n  p e r fo rm e d  in  th e  a v e ra g e  ra n g e  o n  th e  W o rd  F lu e n c y  te s ts  a n d  th e  

R O C F . R e a d e r  e t a l. , (1 9 9 4 )  c o n c lu d e d  th a t c h ild re n  w ith  A D H D  h a v e  a n  in c re a s e d  r is k  

fo r e x h ib it in g  e x e c u tiv e  fu n c t io n  d iff ic u lt ie s .

D o y le , B ie rd e rm a n , S e id m a n , W e b e r , a n d  F a ra o n e  (2 0 0 0 )  h a d  123 A D H D  

c h ild re n  a n d  103 C o n tro ls  p a r tic ip a te  in  th e  s tu d y . T h e  c h ild re n  ra n g e d  in  a g e  f ro m  6  to  

17 y e a rs  o ld . T h e y  w e re  p a r tic ip a n ts  o f  a  4 -y e a r  lo n g itu d in a l s tu d y . T h e  V o c a b u la ry , 

A r ith m e tic , D ig it  S p an , B lo c k  D e sig n , a n d  C o d in g  s u b te s ts  f ro m  th e  W IS C -R  o r  W A IS -R  

w e re  a d m in is te re d .  T h e  C a lifo rn ia  V e rb a l L e a rn in g  T e s t  (C V L T ; fo r  th e  1 7 -y e a r-o ld s )  o r  

W id e  R a n g e  A s s e s s m e n t o f  M e m o ry  a n d  L e a rn in g  (W R A M L ) V e rb a l  L e a rn in g  s u b te s t  

( f o r  c h ild re n  y o u n g e r  th a n  17 y e a rs  o f  a g e ) , R e y -O s te r r ie th  C o m p le x  F ig u re  (R O C F ) , th e  

S tro o p  C o lo r-W o rd  T e s t, th e  W is c o n s in  C a rd  S o r tin g  T e s t  ( W C S T ) ,  th e  S c a tte re d  L e tte r  

V e r s io n  o f  th e  V is u a l C a n c e lla tio n s  T e s t , a n d  an  a u d ito ry  C P T  w e re  a lso  a d m in is te r e d  to  

th e  p a r tic ip a n ts . T h e  p a r tic ip a n ts  w ith  A D H D  m a d e  m o re  e r ro rs  o f  o m is s io n  a n d  

p e r fo rm e d  w o rs e  th a n  C o n tro ls  o n  th e  a u d i to ry  C P T , F re e d o m  f ro m  D is tra c t ib il i ty  

s u b s c a l e  o f  t h e  W I S C - R / W A I S - R ,  C o l o r ,  W o r d ,  a n d  C o l o r - W o r d  s u b s c a l e s  o f  th e  S t r o o p  

T e s t, th e  W C S T , th e  R O C F , a n d  th e  L e tte r  C a n c e lla tio n  T a sk .
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H o u g h to n  e t  al. (1 9 9 8 ) e x a m in e d  w h e th e r  th e  d if f e r in g  A D H D  s u b ty p e s  a f fe c t  

e x e c u tiv e  fu n c tio n in g . O n e  h u n d re d  a n d  tw e n ty - tw o  c h ild re n  b e tw e e n  th e  a g e s  o f  6  a n d  

13 y e a rs  o ld  p a r tic ip a te d  in  th e  s tu d y . S ix ty - tw o  o f  th e  c h ild re n  w e re  p la c e d  in  th e  

A D H D  C o m b in e d  T y p e  g ro u p , 3 2  c h ild re n  in  th e  A D H D  P r e d o m in a n tly  In a tte n tiv e  

g ro u p , a n d  2 8  c h ild re n  w e re  p la c e d  in  th e  C o n tro l g ro u p . T h e  c h ild re n  w e re  a d m in is te re d  

th e  S tro o p  C o lo r  a n d  W o rd  te s t ,  th e  T o w e r  o f  L o n d o n  (T O L ), th e  M a tc h in g  F a m ilia r  

F ig u r e s  T e s t , th e  W is c o n s in  C a rd  S o r tin g  T e s t  (W C S T ) , a n d  th e  T ra il M a k in g  T e s t. T h e  

A D H D  c h ild re n  d is c o n tin u e d  th e ir  m e d ic a tio n  fo r  a t le a s t  15 h o u rs  p r io r  to  th e ir  

p a r tic ip a tio n  in  th e  s tu d y . H o u g h to n  e t  a l.,  (1 9 9 8 ) fo u n d  th a t th e  C o n tro l g ro u p  

p e r fo rm e d  s ig n if ic a n tly  b e tte r  th a n  b o th  th e  A D H D  s u b ty p e s  o n  a ll m e a s u re s . T h e  

c h ild re n  in  th e  A D H D  C o m b in e d  T y p e  p e r f o rm e d  s ig n i f ic a n tly  w o rs e  o n  th e  S tro o p  

C o lo r -W o rd  te s t  a n d  th e  W C S T  th a n  th e  c o n tro l g ro u p  a n d  th e  P r e d o m in a n tly  In a tte n tiv e  

A D H D  g ro u p . T h e  A D H D  P re d o m in a n tly  In a tte n tiv e  g ro u p  p e r f o rm e d  w o rs e  o n  th e  

S tro o p  C o lo r-W o rd  te s t  a n d  th e  W C S T  th a n  th e  C o n tro l g ro u p ; h o w e v e r , th e  re s u lts  w e re  

n o t  s ig n if ic a n t. N o n e  o f  th e  o th e r  te s ts  in  th e ir  s tu d y  p ro d u c e d  a n y  s ig n if ic a n t d if fe re n c e s  

a m o n g  th e  g ro u p s . T h e  re s e a rc h e r s  c o n c lu d e d  th a t e x e c u tiv e  d y s fu n c t io n  is  c h a ra c te r is t ic  

o f  A D H D  s in c e  th e  c h ild re n  w ith  A D H D  in  th e ir  e x a m in a t io n  d id  n o t h a v e  c o m o rb id  

d ia g n o se s .

K e m p to n  e t  al. (1 9 9 9 ) e x a m in e d  th e  e f fe c ts  o f  s t im u la n ts  o n  e x e c u tiv e  fu n c tio n in g  

in  A D H D  c h ild re n . F if te e n  n o n m e d ic a te d  A D H D  c h ild re n , 15 m e d ic a te d  c h ild re n , a n d  

15 C o n t r o l s  p a r t i c i p a t e d  i n  th e  s t u d y .  A ll th r e e  g ro u p s  w e re  a d m in is te re d  th e  W e c h s le r  

In te ll ig e n c e  S c a le  fo r  C h ild re n -T h ird  E d itio n  (W IS C -3 ) , W id e  R a n g e  A c h ie v e m e n t T e s t-  

T h i rd  E d i tio n  (W R A T -3 )  to  a s s e s s  m a th  a n d  s p e ll in g  a b il i t ie s , th e  N e a le  A n a ly s is  o f

9

iduced with permission of the copyright owner. Further reproduction prohibited without permission.



R e a d in g  A b ili ty  R e v is e d , a n d  th e  C a m b rid g e  N e u ro p s y c h o lo g ic a l T e s t  A u to m a te d  

B a t te r y  (C A N T A B ). T h e  N e a le  A n a ly s is  o f  R e a d in g  A b ili ty  R e v is e d  m e a s u re s  th e  

c h i ld ’s re a d in g  c o m p re h e n s io n  a n d  a cc u ra c y . T h e  C A N T A B  c o n s is ts  o f  s ix  d if f e re n t te s ts  

th a t  m e a s u re  e x e c u tiv e  fu n c tio n in g . T h e  s ix  d if f e re n t te s t  a re : T o w e r  o f  L o n d o n  p la n n in g  

ta s k  (T O L ), P a tte m /S p a tia l  R e c o g n itio n , A tte n tio n a l S e t S h if t in g  T a s k  ( ID /E D ), S p a tia l  

S p an , S im u lta n e o u s  a n d  D e la y e d  M a tc h in g  to  S a m p le  (D M T S ) , a n d  S p a tia l  W o rk in g  

M e m o ry . T h e  c h ild  in  th e  T O L  ta s k  is g iv e n  th re e  w o o d e n  b a l ls  a n d  a  b lo c k  o f  w o o d  

w ith  th r e e  v a ry in g  s ize s  o f  p e g s  in  it. T h e  c h ild  is a s k e d  to  c o p y  th e  p ic tu r e  th e y  a re  

s h o w n  in  a  s e t  n u m b e r  o f  m o v e s . T h is  ta s k  m e a s u re s  b e h a v io ra l  in h ib it io n  a n d  sp a tia l  

p la n n in g . T h e  P a tte m /S p a tia l  R e c o g n itio n  c o n s is ts  o f  tw o  ta s k s . In  th e  P a tte rn  

R e c o g n itio n  ta s k , th e  c h ild re n  a re  p re s e n te d  w ith  a n  a b s t ra c t  c o lo re d  p a tte rn  a n d  th e n  

la te r  a s k e d  to  re c o g n iz e  w h ic h  p a tte rn  f ro m  tw o  s tim u li  th e y  w e re  s h o w n  p re v io u s ly . In  

th e  S p a tia l R e c o g n itio n  ta s k , th e  c h ild re n  a re  to  id e n ti fy  th e  s p a t ia l  p o s it io n s  o f  th e  ta rg e t-  

s t im u li . T h e  A tte n tio n a l  S e t S h if t in g  T a s k  c o n s is ts  o f  a n  in tr a d im e n s io n a l s h if t  ( ID S ) 

w h e re  th e  c h ild  fo c u s e s  a tte n tio n  o n  p a r tic u la r  e x a m p le s  in  s t im u lu s  d im e n s io n s . In  th e  

S p a tia l S p a n  ta sk , th e  in d iv id u a l h a s  to  re m e m b e r  a  s e q u e n c e  o f  s q u a re s . D M T S  c o n s is ts  

o f  a  c o m p le x  f ig u r e  in  w h ic h  th e  c h ild  h a s  to  re m e m b e r . T h e  c h ild , in  th e  S p a tia l  

W o rk in g  M e m o r y  ta sk , w o rk s  to w a rd s  a  g o a l b y  u s in g  m n e m o n ic  k n o w le d g e . T h e  

re s u lts  o f  th e ir  s tu d y  s u g g e s t th a t  th e  n o n m e d ic a te d  A D H D  c h ild re n  p e r f o rm e d  

s ig n if ic a n tly  w o rs e  o n  th e  ID /E D  S e t-S h if t in g  ta s k , th e  T O L , a n d  h a d  a s ig n if ic a n tly  

s h o r te r  s p a tia l  s p a n  th a n  th e  C o n t r o l s  a n d  m e d i c a t e d  A D H D  c h i l d r e n .  T h e re  w e re  n o  

s ig n if ic a n t d if fe r e n c e s  b e tw e e n  th e  m e d ic a te d  A D H D  g ro u p  a n d  th e  C o n tro ls  o n  te s ts  o f
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e x e c u tiv e  fu n c tio n . K e m p to n  e t a l. (1 9 9 9 )  c o n c lu d e d  th a t m e d ic a t io n  fo r  A D H D  can  

in c re a s e  p e r fo rm a n c e  o n  e x e c u tiv e  fu n c tio n in g  ta sk s .

B a rk le y  a n d  G ro d z in s k y  (1 9 9 4 )  te s te d  a  g ro u p  o f  c h ild re n  h a v in g  A tte n tio n -  

D e f ic it /H y p e r a c tiv ity  D is o rd e r  (A D H D )-C o m b in e d  T y p e , A D H D -P re d o m in a te ly  

In a t te n t iv e  T y p e , le a rn in g  d is a b le d  c h ild re n  w ith o u t A D H D  (L D ), a n d  a  n o rm a l c o n tro l 

g ro u p . T h e  p a r tic ip a n ts  w e re  a d m in is te re d  a  w id e  v a r ie ty  o f  n e u ro p s y c h o lo g ic a l te s ts . 

T h e y  w e re  a d m in is te re d  a  C o n tin u o u s  P e rfo rm a n c e  T e s t (C P T ) , w h ic h  w a s  a  9 -m in u te  

v ig ila n c e  te s t  d u r in g  w h ic h  n u m b e rs  w e re  p re s e n te d  o n  a d is p la y  s c re e n  a t  th e  ra te  o f  o n e  

p e r  s ec o n d . E a c h  s t im u lu s  w a s  d is p la y e d  fo r  8 0 0  m il l i s e c o n d s  w ith  a  2 0 0  m ill i s e c o n d s  

d e la y  b e tw e e n  s tim u lu s  p re s e n ta tio n s . T h e  p a r tic ip a n ts  w e re  in s t ru c te d  to  p re s s  a 

re s p o n s e  k e y  as  fa s t  as  p o s s ib le  w h e n e v e r  a  n in e  w a s  p re s e n te d  a f te r  a  o n e . T h e re  w e re  

4 5  ta rg e t p a irs  (1 th e n  9 ) p re s e n te d  d u r in g  th e  te s tin g , a n d  th e  p e r fo rm a n c e  m e a s u re s  

w e re  th e  n u m b e r  c o rre c t , th e  n u m b e r  o f  o m is s io n s , a n d  th e  n u m b e r  o f  c o m m is s io n s . 

W h e n  a n a ly z in g  th e  n u m b e r  o f  o m is s io n  a n d  c o m m is s io n  s c o re s , th e  A D H D - C o m b in e d  

a n d  A D H D -P re d o m in a te ly  In a tte n tiv e  g ro u p s  p e r fo rm e d  w o rs e  th a n  th e  L D  a n d  C o n tro l 

g ro u p s , w h o  d id  n o t d if f e r  f ro m  e a c h  o th e r . T h e re fo re ,  p e r fo rm a n c e  o n  a C P T  te s t  w a s  

im p a ire d  in  A D H D  c h ild re n , b u t th e ir  p e r fo rm a n c e  o n  th e  C P T  d id  n o t d if fe r e n t ia te  

A D H D -C o m b in e d  T y p e  f ro m  A D H D -P re d o m in a te ly  In a tte n tiv e  T y p e .

T h e  s tu d ie s  re v ie w e d  a b o v e  s u g g e s t  th a t  c h ild re n  w ith  A D H D  p e rfo rm  w o rs e  th a n  

c o n tro ls  o n  a  v a r ie ty  o f  te s ts  o f  e x e c u tiv e  fu n c tio n s . O n e  l im ita tio n  o f  th e  e x is tin g  w o rk  

i s  t h e  f a i l u r e  t o  e x a m i n e  t h e  i m p a c t  o f  c o m o r b i d  d i s o r d e r s  o n  t h e  p e r f o r m a n c e  o f  c h i l d r e n  

w ith  A D H D  o n  te s ts  o f  c o g n i tiv e  fu n c tio n . C h ild re n  d ia g n o s e d  w ith  A D H D  fr e q u e n tly  

w ill  d is p la y  a  le a r n in g  d is a b il i ty , o f te n  a  re a d in g  d is a b il i ty .
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S e v e ra l  s tu d ie s  h a v e  e x a m in e d  w h e th e r  c h ild re n  w ith  A D H D , R e a d in g  D is a b il i ty  

(R D ), a n d  A D H D /R D  p e rfo rm  d if fe re n tly  o n  e x e c u tiv e  fu n c tio n  a n d  re a d in g  ta sk s . A  

le a rn in g  d is a b i l i ty  in  re a d in g  is d e f in e d  a s  a  s ig n if ic a n t d is c r e p a n c y  b e tw e e n  a  c h i ld ’s 

m e a s u re d  IQ  a n d  re a d in g  a c h ie v e m e n t s co re s . T h e  c h i ld ’s IQ  is  fo u n d  to  b e  in  th e  

a v e ra g e  ra n g e  w h e re a s  th e ir  re a d in g  a c h ie v e m e n t s co re s  fa ll in  th e  b e lo w  a v e ra g e  ra n g e . 

H is to r ic a lly , a  la rg e  d is c r e p a n c y  b e tw e e n  IQ  a n d  a c h ie v e m e n t s c o re s  w a s  r e q u ir e d  fo r  a  

d ia g n o s is , b u t  th a t  re q u ire m e n t  h a s  b e e n  c h a lle n g e d .

P e n n in g to n , G ro is s e r , a n d  W e ls h  (1 9 9 3 )  c o m p a re d  tw o  c o m m o n  a n d  f re q u e n tly  

c o m o rb id  d e v e lo p m e n ta l  d is o rd e rs , A t te n tio n  D e f ic it  H y p e ra c tiv ity  D is o rd e r  (A D H D ) 

a n d  R e a d in g  D is a b il i ty  (R D ). T h e  c h ild re n  w e re  c o m p a r e d  o n  tw o  d if fe re n t c o g n itiv e  

d o m a in s , p h o n o lo g ic a l  p ro c e s s e s  (P P ) a n d  e x e c u tiv e  fu n c tio n s  (E F ). “ E x e c u tiv e  

fu n c tio n s  a re  th o s e  th a t  a re  in v o lv e d  in  p la n n in g , re g u la tio n , a n d  v e r if ic a tio n  o f  a c tiv ity ”  

(P e n n in g to n  e t  a l. , 1993). T h e i r  s tu d y  c o n s is te d  o f  7 0  b o y s , a g e s  7 -1 0  y e a rs  o ld . T h e  

p a r tic ip a n ts  w e re  p la c e d  in to  o n e  o f  th e  fo llo w in g  g ro u p s: A D H D /R D , R D  o n ly , A D H D  

o n ly , a n d  c o n tro l. T h e  c o n tro l g ro u p  w a s  m a d e  u p  o f  2 0  b o y s  w h o  fa ile d  to  m e e t th e  

c r i te r ia  fo r  e ith e r  d is o rd e r . In  o rd e r  to  b e  c la s s if ie d  as  A D H D  th e  c h ild  h a d  to  b e  a t le a s t  

o n e  s ta n d a rd  d e v ia tio n  a b o v e  th e  m e a n  o n  th e  H y p e ra c tiv e  s c a le  o n  th e  A c h e n b a c h  C h ild  

B e h a v io r  C h e c k lis t ,  th e  c h ild  w a s  ra te d  b y  th e  p a re n t a s  h a v in g  p ro b le m s  in  m o re  th a n  

o n e  th ir d  o f  th e  s i tu a tio n s  l is te d  o n  B a r k le y ’s H o m e  S itu a tio n s  Q u e s t io n n a ire , a n d  th e  

c h i ld ’s p ro b le m s  h a d  to  o f  s ta r te d  p r io r  to  th e  a g e  o f  6. T o  b e  c la s s if ie d  a s  R D , th e  c h ild  

h a d  t o  m e e t  t h e  c r i t e r i a  i n  t h e  D S M - I I I ,  t h a t  i n c l u d e d  a  s i g n i f i c a n t  d i s c r e p a n c y  b e tw e e n  

th e  c h i ld ’s o b s e rv e d  a n d  e x p e c te d  re a d in g  le v e ls , ta k in g  in to  a c c o u n t th e  c h i ld ’s a g e , 

g e n e ra l  in te ll ig e n c e , a n d  e d u c a tio n a l e x p e r ie n c e . A l l  c h ild re n  w e re  a d m in is te re d  s ev e ra l
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te s ts  th a t  m e a s u re d  th e ir  e x e c u tiv e  fu n c tio n  a n d  p h o n o lo g ic a l  p ro c e s s in g  a b il i t ie s . T h e  

W o rd  A tta c k  s u b te s t  o f  th e  W o o d c o c k -J o h n s o n  b a tte ry  a n d  th e  P ig  L a tin  te s t  w e re  u s e d  

to  m e a s u re  th e  c h ild r e n ’s p h o n o lo g ic a l p ro c e s s in g . T h e  w o rd  a tta c k  s u b te s t  c o n s is te d  o f  

5 0  n o n s e n s e  w o rd s  th a t  th e  c h ild  m u s t p ro n o u n c e . T h e  P ig  L a tin  ta s k  r e q u ir e d  s u b je c ts  to  

tra n s fo rm  w o rd s  in to  th e ir  P ig -L a tin  e q u iv a le n ts . F o u r  m e a s u re s  o f  e x e c u tiv e  fu n c tio n in g  

w e re  u s e d  to  a s s e s s  p la n n in g , s e t- s h if t in g  a b ili ty , im p u ls e  c o n tro l, a n d  s u s ta in e d  a tte n tio n . 

T h e  fo u r  ta s k s  in c lu d e d  th e  T o w e r  o f  H a n o i, th e  M a tc h in g  F a m ilia r  F ig u re s  te s t ,  T h e  

W is c o n s in  C a rd  S o r tin g  T e s t, a n d  th e  C o n tin u o u s  P e rfo rm a n c e  T e s t. T h e  T o w e r  o f  

H a n o i w a s  u s e d  as  a  m e a s u re  o f  p la n n in g  a b ili ty . S p e c if ic a l ly  th e  te s t  e v a lu a te s  th e ir  

a b il i ty  to  p la n  a n d  e x e c u te  a  s e q u e n c e  o f  m o v e s  to  a c h ie v e  a  d e s ig n a te d  g o a l s ta te . T h e  

M a tc h in g  F a m ilia r  F ig u re s  te s t  w a s  u s e d  to  a s s e s s  th e ir  im p u ls iv ity  o f  re s p o n s e . T h e  

W is c o n s in  C a r d  S o r tin g  T e s t  a n d  th e  C o n tin u o u s  P e rfo rm a n c e  T e s t w e re  b o th  u s e d  in  

o r d e r  to  d is c r im in a te  A D H D  c h ild re n  f ro m  n o rm a l c h ild re n .

T h e  re s u lts  re v e a le d , a s  p re d ic te d , a  d o u b le  d is s o c ia tio n  b e tw e e n  th e  A D H D  o n ly  

g ro u p  a n d  th e  R D  o n ly  g ro u p  o n  m e a s u re s  o f  e x e c u tiv e  fu n c tio n  a n d  p h o n o lo g ic a l  

p ro c e s s in g . S p e c if ic a lly , th e  A D H D  o n ly  g ro u p  s c o r e d  s ig n if ic a n tly  b e lo w  a v e ra g e  o n  

th e  te s ts  o f  e x e c u tiv e  fu n c tio n  b u t in  th e  n o rm a l ra n g e  o n  te s t s  o f  p h o n o lo g ic a l 

p ro c e s s in g . T h e  re a d in g  d is a b le d  o n ly  a n d  A D H D /R D  g ro u p  d e m o n s t ra te d  th e  o p p o s ite  

p a tte rn  o f  re s u lts  w ith  re la tiv e ly  n o rm a l p e r fo rm a n c e  o n  te s ts  o f  e x e c u tiv e  fu n c tio n  a n d  

im p a ire d  p e r fo rm a n c e  o n  te s ts  o f  p h o n o lo g ic a l p ro c e s s in g .

W u , A n d e r s o n ,  a n d  C a s t i e l l o  (2 0 0 2 )  s o u g h t to  e x a m in e  th e  m u ltip le  a sp e c ts  o f  

e x e c u tiv e  fu n c tio n in g  in  c h ild re n  w ith  A D H D  th a t in c lu d e d  a tte n tio n a l c o m p o n e n ts , 

im p u ls iv e n e s s , p la n n in g , a n d  p ro b le m  s o lv in g . F u r th e r m o re  th e y  e x a m in e d  w h e th e r  th e
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p a tte rn  o f  c o g n itiv e  im p a irm e n t w a s  m o d if ie d  b y  th e  p re s e n c e  o f  a  le a r n in g  d is a b il i ty  

(L D ) . T h r e e  g ro u p s  o f  c h ild re n , A D H D  w ith o u t L D  (A D H D -L D ) , A D H D  w ith  L D  

(A D H D + L D ), a n d  c o n tro l, a g e d  7 -1 3 , p a r tic ip a te d  in  th e  s tu d y . A ll c h ild re n  w e re  g iv e n  

s e v e ra l  n e u ro p s y c h o lo g ic a l  m e a su re s . T h e  re s u lts  in d ic a te d  th a t c h ild re n  w i th  A D H D  

h a d  s lo w e r  v e rb a l re s p o n s e s  a n d  s u s ta in e d  a tte n tio n  d e f ic its . D e f ic its  in  s e le c tiv e  

a t te n tio n  a n d  a t te n tio n a l c a p a c ity  o b s e r v e d  w e re  la rg e ly  d u e  to  th e  p re s e n c e  o f  a  e a rn in g  

d is a b il i ty . T h e  A D H D + L D  g ro u p  w a s  fo u n d  to  b e  a s s o c ia te d  p a r t ic u la r ly  w ith  d e fic its  in  

s e le c t iv e  a tte n tio n  a n d  a tte n tio n a l c a p a c ity . T h e  re s u lts  o f  th e ir  s tu d y  s u g g e s t th a t  A D H D  

is n o t  a s s o c ia te d  w ith  a  g e n e ra l  d e f ic it  in  e x e c u tiv e  fu n c tio n in g ; ra th e r  i t  is  r e la te d  to  a 

s p e c if ic  d e f ic it  in  re g u la tio n  fo r  a t te n tio n a l re s p o n s e s .

T h e  p u rp o s e  o f  W illc u tt ,  P e n n in g to n , O ls o n , C h h a b ild a s , a n d  H u ls la n d e r  (2 0 0 5 ) 

w a s  to  e x a m in e  th e  re la tio n s  a m o n g  th e  n e u ro p s y c h o lo g ic a l v a r ia b le s , c la r if y  th e  p a tte rn  

o f  n e u ro c o g n itiv e  w e a k n e s s e s  a s s o c ia te d  w ith  R D  a n d  A D H D  in d e p e n d e n t o f  th e  

in f lu e n c e  o f  th e  o th e r  d is o rd e r , e x a m in e  th e  e tio lo g y  o f  c o m o rb id ity  b e tw e e n  R D  a n d  

A D H D , to  te s t  th e  p o te n tia l  u ti l i ty  o f  a  s a m p le  o f  n e u ro p s y c h o lo g ic a l m e a s u re s  as 

m a rk e rs  f o r  th e  c o m m o n  g e n e tic  e t io lo g y  o f  A D H D  a n d  R D , a n d  to  te s t  i f  th e  p a tte rn  o f  

n e u ro p s y c h o lo g ic a l  w e a k n e s s e s  v a r ie d  a s  a  fu n c tio n  o f  A D H D  s u b ty p e . T h e  s tu d y  

c o n s is te d  o f  113 c h ild re n  w ith  A D H D , 109 w ith  R D , 6 4  c h ild re n  w ith  b o th  A D H D  a n d  

R D , a n d  151 c h ild re n  w ith  n e i th e r  A D H D  n o r  R D . A ll  c h ild re n  w e re  g iv e n  m e a s u re s  o f  

c o m p o n e n t re a d in g  a n d  la n g u a g e  s k ills , e x e c u tiv e  fu n c tio n s , a n d  p ro c e s s in g  s p ee d .

T h e  r e s u l t s  o f  W i l l c u t t  e t  a l .  ( 2 0 0 5 ) ,  s u g g e s t  t h a t  c h i l d r e n  w i t h  A D H D  e x h i b i t e d  

w e a k n e s s e s  p r im a r i ly  o n  th e  re s p o n s e - in h ib i t io n  a n d  p ro c e s s in g  s p e e d  ta s k s  a s  w e ll  a s  a  

fe w  m e a s u re s  o f  re a d in g  s k ill  a n d  v e rb a l w o rk in g  m e m o ry . T h e  c h ild re n  w ith  R D  h a d

14

duced with permission of the copyright owner. Further reproduction prohibited without permission.



d e f ic its  o n  m e a s u re s  o f  re a d in g  a n d  la n g u a g e  s k il ls , a s  w e ll a s  w e a k n e s s e s  o n  v e rb a l 

w o rk in g  m e m o ry , p ro c e s s in g  sp e e d , a n d  re s p o n s e  in h ib it io n . C h ild re n  w ith  R D  a n d  

c o m o rb id  A D H D  d is p la y e d  a  c o m b in a tio n  o f  th e  d e f ic its  s e e n  in  th e  R D  o n ly  a n d  A D H D  

o n ly  g ro u p s . T h e  re s u lts  a lso  s u p p o r t  th e  h y p o th e s is  th a t  A D H D  is  a s s o c ia te d  w ith  a 

s ig n if ic a n t w e a k n e s s  in  r e s p o n s e  in h ib it io n  a n d  th o s e  c h ild re n  w ith  R D  h a v e  d if f ic u lt ie s  

w ith  p h o n o lo g ic a l p ro c e s s in g . N o n e  o f  th e  n e u ro p s y c h o lo g ic a l m e a s u re s  w e re  a s s o c ia te d  

s p e c if ic a lly  w ith  A D H D , s u g g e s t in g  th a t th e  d is s o c ia t io n  b e tw e e n  A D H D  a n d  R D  m a y  

n o t b e  c o m p le te . T h e y  fo u n d  th a t p ro c e s s in g  s p e e d  is  th e  m o s t p ro m is in g  c a n d id a te  fo r  a 

n e u ro p s y c h o lo g ic a l  d e f ic it  th a t  is  c o m m o n  to  b o th  c h ild re n  w ith  A D H D  a n d  c h ild re n  

w ith  R D  in  th e ir  s tu d y .

J a k o b s o n  a n d  K ik a s  (2 0 0 7 )  e x a m in e d  w h e th e r  c h ild re n  w ith  A D H D -C o m b in e d  

T y p e  h a v e  im p a irm e n ts  in  c o g n itiv e  fu n c tio n in g  a n d  m o to r  s k ills . A d d itio n a lly , th e y  

e x a m in e d  w h a t e f fe c ts  a  c o m o rb id  le a rn in g  d is a b i l i ty  (L D )  h a d . T h e y  a d m in is te re d  a  

b a tte ry  o f  c o g n itiv e  te s ts  to  2 6  c h ild re n  w ith  A D H D -C o m b in e d  T y p e , 2 4  c h ild re n  w ith  

C o m o rb id  A D H D /L D , a n d  102 C o n tro ls  a g e d  7 to  10. T h e  te s ts  a d m in is te r e d  in c lu d e d  

ta s k s  a s s e s s in g  m e m o ry , v is u o s p a t ia l  a n d  v e rb a l a b il i t ie s , a n d  f in e  m o to r  s k ills . O v e ra ll , 

th e  A D H D -C o m b in e d  T y p e  c h ild re n  p e r fo rm e d  p o o re r  th a n  th e  c o n tro l g ro u p  in  a ll a reas . 

H o w e v e r , th e ir  p e r fo rm a n c e  o v e ra ll  w a s  b e tte r  th a n  th e  c h ild re n  w ith  c o m o rb id  

A D H D /L D , w ith  th e  e x c e p tio n  o f  m o to r  sk ills . O v e ra ll ,  th e  re s u lts  o f  th e ir  s tu d y  s u g g e s t 

th a t  c h ild re n  w ith  A D H D  a n d  c o m o rb id  A D H D /L D  p e rf o rm  w o rs e  o v e ra ll  th a n  C o n tro ls  

i n  t h e  a r e a s  o f  m e m o r y ,  v i s u o s p a t i a l  a n d  v e r b a l  a b i l i t i e s ,  a n d  f i n e  m o t o r  s k i l l s .

In  a d d itio n  to  p h o n o lo g ic a l p ro c e s s in g  a n d  e x e c u tiv e  fu n c t io n , s e v e ra l  s tu d ie s  

h a v e  d e m o n s tra te d  a  d if f e re n t p a tte rn  o f  p e r fo rm a n c e  o n  te s ts  o f  m e m o ry  in  c h ild re n  w ith
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R D  a n d  c h ild re n  w ith  A D H D . F e lto n , W o o d , B ro w n , a n d  C a m p b e ll  (1 9 8 7 )  in v e s tig a te d  

v e rb a l m e m o r y  a n d  n a m in g  a b il i t ie s  in  re a d in g  d is a b le d  (R D ) a n d  n o n re a d in g  d is a b le d  

(N R D ) c h ild re n  w h o  w e re  id e n t if ie d  a s  h a v in g  a t te n tio n  d e f ic it  d is o rd e r  (A D D ) o r  n o t 

h a v in g  a t te n tio n  d e f ic it  d is o rd e r  (n o n -A D D ). T h e  c h ild re n  w e re  g iv e n  s e v e ra l  m e a s u re s  

o f  v e rb a l m e m o r y  ( i.e . R e y  A u d i to ry  V e rb a l L e a rn in g  T e s t)  a n d  n a m in g  a b il i t ie s  (i.e . 

V e rb a l F lu e n c y ) . T h e  R e y  A u d i to ry  V e rb a l  L e a rn in g  T e s t c o n s is ts  o f  f iv e  p re s e n ta tio n s , 

w ith  re c a ll ,  o f  a  1 5 -w o rd  l is t  (T r ia ls  1 -5 ), o n e  p r e s e n ta tio n  o f  a  s e c o n d  1 5 -w o rd  

(d is tr a c te r )  l is t  (T r ia l  6 ), a n d  a n  a d d itio n a l re c a ll  t r ia l  o f  th e  o r ig in a l  lis t. T h e  R e y  

m e a s u re s  im m e d ia te  m e m o ry  s p a n  as  w e l l  a s  le a rn in g  s tr a te g ie s  a n d  re te n tio n  fo llo w in g  a 

d is tr a c te r  a c tiv ity . T h e  D ia g n o s tic  In te rv ie w  fo r  C h ild re n  a n d  A d o le s c e n ts  (D IC A ) w a s  

u s e d  to  d e te r m in e  th e  p re s e n c e  o r  a b s e n c e  o f  A D D , in  o rd e r  to  a s s ig n  th e  c h ild  to  an  

A D D  o r  n o n -A D D  g ro u p . T h e  re s u lts  o f  th is  s tu d y  s u g g e s t  th a t  d e f ic its  in  le a rn in g  a n d  

m e m o ry  fo r  r e c e n tly  a c q u ire d  in fo rm a tio n  o c c u r  a s  a  fu n c tio n  o f  A D D  ra th e r  th a n  a  R D  

d ia g n o s is . W h e r e a s , d e f ic its  in  n a m in g  w e re  fo u n d  to  b e  s p e c if ic  to  R D  o n ly . T h e s e  

re s u l ts  in d ic a te d  th a t th e  im p a c t o f  A D D  a n d  R D  w e re  o n  s e p a ra te  a n d  d is tin c t  c o g n itiv e  

te s ts  w ith  o n ly  a  p a r tia l  o v e rla p .

In  1 9 8 9 , F e lto n  a n d  W o o d  fo c u s e d  o n  s p e c i fy in g  th e  c o g n itiv e  d e f ic its  a s s o c ia te d  

w ith  re a d in g  d if f ic u l t ie s  a n d  s e p a ra tin g  th e m  f ro m  th o s e  a s s o c ia te d  w ith  a tte n tio n a l  

d e f ic its . T h e y  e x a m in e d  th re e  d if f e re n t s tu d ie s  a n d  fo u n d  th a t c o g n itiv e  d e f ic its  

a s s o c ia te d  w ith  d if f ic u lty  in  re a d in g  w e re  c o n s is te n t a c ro s s  s a m p le s , d e v e lo p m e n ta l  

l e v e l s ,  d e f i n i t i o n s ,  a n d  s u b t y p e s  o f  r e a d i n g  d i s a b i l i t i e s .  P o o r  r e a d e r s  w e r e  a l s o  

c o n s is te n t ly  im p a ire d  a c ro s s  s tu d ie s  o n  m e a s u re s  o f  n a m in g  a n d  p h o n o lo g ic a l a w a re n e s s
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a f te r  c o n tro ll in g  fo r  s e x , a g e , a n d  IQ . A tte n tio n a l d e f ic its  w e r e n ’t  a s  c o n s is te n t, b u t w e re  

fo u n d  to  b e  c le a r ly  s e p a ra te  f ro m  re a d in g  d is a b i l i ty  e ffe c ts .

V e rb a l m e m o ry  d e f ic its  a re  f r e q u e n tly  re p o r te d  in  R D  c h i ld r e n , h o w e v e r ,  th e  

s p e c if ic  m e c h a n is m  u n d e r ly in g  th e  im p a irm e n ts  h a v e  y e t to  b e  d e te rm in e d . P re v io u s  

re s e a rc h  h a s  s h o w n  th a t c h ild re n  w ith  a  R D  p e r fo rm  le ss  w e ll  th a n  c o n tro ls  o n  v e rb a l 

le a rn in g  ta sk s , in c lu d in g  s to ry  re c a ll.  K ra m e r , K n e e , a n d  D e lis  (1 9 9 9 )  u s e d  th e  

C a l ifo rn ia  V e rb a l  L e a rn in g  T e s t- C h ild re n ’s V e r s io n  (C V L T -C )  to  a s s e s s  v e rb a l le a rn in g  

in  57  d y s le x ic  c h ild re n  a n d  114 c o n tro ls  th a t  w e re  m a tc h e d  fo r  g e n d e r , a g e , a n d  

v o c a b u la ry  s c o re s  o n  th e  W IS C -R . A ll c h ild re n  w e re  a d m in is te re d  th e  C V L T -C  a n d  th e  

v o c a b u la ry  s u b te s t  f ro m  th e  W IS C -R . T h e  C V L T -C  b e g in s  w ith  f iv e  le a r n in g  tr ia ls  o f  a 

1 5 -w o rd , s e m a n tic a lly  c a te g o r iz a b le  ta rg e t lis t , w ith  w o rd s  re a d  a lo u d  b y  th e  e x a m in e r  a t 

th e  ra te  o f  o n e  w o rd  p e r  s ec o n d . T h e  e x a m in e e  is  in s t ru c te d  to  f r e e ly  re c a ll  as  m a n y  

w o rd s  a s  p o s s ib le , in  a n y  o rd e r . A n  in te r fe re n c e  l is t is  th e n  p re s e n te d  fo r  o n e  le a rn in g  

tr ia l , fo llo w e d  b y  a  b r ie f - d e la y  f re e  re ca ll tr ia l  a n d  a  s e c o n d  re c a l l  tr ia l  in  w h ic h  s u b je c ts  

a re  c u e d  w ith  th e  s e m a n tic  c a te g o ry  n a m e  (e .g . f ru its ) . A f te r  a  2 0 -m in u te  in te rv a l d u r in g  

w h ic h  n o n -v e rb a l ta s k s  a re  a d m in is te re d , lo n g  d e la y  f ree  a n d  c u e d  re c a ll  a n d  re c o g n itio n  

o f  th e  ta rg e t l is ts  a re  a s s e s se d . T h e  re c o g n itio n  tr ia l  is  a  y e s -n o  p a ra d ig m  in  w h ic h  th e  15 

ta rg e t w o rd s  a n d  4 5  d is tra c te r  w o rd s  a re  p re s e n te d  s e q u e n tia lly ;  th e  s u b je c t is a s k e d  to  

re s p o n d  w ith  “ y e s ”  to  e a c h  ta rg e t w o rd  a n d  “ n o ” to  e a c h  n o n - ta rg e t. T h e  n o n - ta rg e ts  a re  

a  m ix  o f  in te r fe re n c e  l is t  w o rd s  th a t  a re  s e m a n tic a l ly  re la te d  to  ta rg e t w o rd s , in te r fe re n c e  

l i s t  w o r d s  t h a t  a r e  s e m a n t i c a l l y  u n r e l a t e d ,  n o v e l  w o r d s  t h a t  a r e  s e m a n t i c a l l y  re la te d  t o  

ta rg e t w o rd s ,  n o v e l  w o rd s  th a t  a re  p h o n e m ic a l ly  s im ila r  to  ta rg e t w o rd s ,  a n d  n o v e l  w o rd s  

th a t  a re  u n r e la te d  to  ta rg e t w o rd s . S p e c if ic a l ly  th e y  e x a m in e d  re c a ll  a n d  re c o g n itio n , u s e
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o f  le a rn in g  s t ra te g ie s , a n d  in te r fe re n c e  e f fe c ts . T h e  re s u lts  in d ic a te d  th a t d y s le x ic  

c h ild re n  h a d  lo w e r  le v e ls  o f  re c a ll  a n d  a  s lo w e r  ra te  o f  le a rn in g  a c ro s s  th e  f iv e  le a rn in g  

tr ia ls  th a n  c o n tro ls . A ls o  b o th  g ro u p s  d e m o n s tra te d  a  s im i la r  ra te  o f  fo rg e t t in g  a c ro s s  a 

d e la y  in te rv a l. F u r th e r , th e  d y s le x ic  g ro u p  p e r f o rm e d  w o rs e  th a n  c o n tro ls  in  th e  

re c o g n i tio n  te s ts . T h e ir  re s u lts  s u g g e s t th a t  d y s le x ic s  h a v e  a  le ss  e f f ic ie n t re h e a rs a l  a n d  

e n c o d in g  m e c h a n is m s , w h ic h  re s u lts  in  d e f ic ie n t e n c o d in g  o f  n e w  in fo rm a tio n , a n d  

n o rm a l  re te n tio n  a n d  re tr ie v a l.

C u ttin g  e t  a l. (2 0 0 3 )  a d m in is te re d  th e  C V L T -C  to  c h ild re n  w ith  A D H D  a n d  a 

g ro u p  o f  c o n tro ls . In  c o n tra s t  to  th e  re s u lts  o f  K ra m e r  e t a l. (1 9 9 9 ) , C u tt in g  e t  a l. (2 0 0 3 )  

d e m o n s t ra te d  th a t  c h ild re n  w ith  A D H D  le a rn e d  th e  s a m e  n u m b e r  o f  w o rd s  a s  c o n tro ls , 

b u t s h o w e d  w e a k n e s s e s  in  re ta in in g  th e  w o rd s  a f te r  a  d e lay . In  c o n tra s t ,  C a h n  a n d  

M a rc o tle  (1 9 9 5 )  re p o r te d  m in im a l fo rg e tt in g  in  A D H D  c h ild re n  u s in g  p ro s e  p a s s a g e s  

f ro m  th e  W R A M L .

K a p la n  e t  a l. (1 9 9 8 )  s tu d ie d  th e  p e r fo rm a n c e  o f  A D H D  c h ild re n  o n  th e  W IS C -II I  

a n d  W R A M L . A d d itio n a lly , th e y  e x a m in e d  lo n g - te rm  m e m o ry  in  A D H D , R D , an d  

A D F ID /R D  c h ild re n . T w o  h u n d re d  a n d  n in e ty -o n e  c h ild re n  w e re  p la c e d  in to  o n e  o f  th e  

fo u r  g ro u p s : R D  (n  =  6 3 ), A D H D  (n  =  5 3 ), A D H D /R D  (n  =  6 3 )  a n d  c o n tro ls  (n  =  112). 

T h e  c h i ld re n  w e re  a d m in is te re d  th e  W R A M L  a n d  th e  V o c a b u la ry  a n d  B lo c k  D e s ig n  

s u b te s ts  f ro m  th e  W IS C -I I I . F o r  fo u r  o f  th e  W R A M L  s u b te s ts  (V e rb a l L e a rn in g , S o u n d  

S y m b o l, V is u a l  L e a rn in g , a n d  S to ry  M e m o ry ) , s a v in g  s c o re s  w e re  c a lc u la te d . S a v in g

s c o r e s  t a k e  i n t o  c o n s i d e r a t i o n  t h e  d e g r e e  o f  f o r g e t t i n g  a c r o s s  a  d e l a y .  T h e  re s u lts  f o u n d  

th a t  th e  A D H D , R D , a n d  A D H D /R D  c h ild re n  s c o re d  s ig n if ic a n tly  lo w e r  o n  th e  G e n e ra l 

M e m o ry  In d e x , V e rb a l M e m o ry  In d e x , L e a rn in g  M e m o ry  In d e x , a n d  V is u a l M e m o ry
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In d e x  th a n  th e  c o n tro l g ro u p . A ls o , th e  A D H D  c h ild re n  s c o r e d  s ig n if ic a n tly  b e tte r  th a n  

R D  c h ild re n .

T h e  p u rp o s e  o f  th e  p ro p o s e d  re s e a rc h  is  to  d ire c t ly  c o m p a re  c h ild re n  w ith  A D H D , 

c h ild re n  w ith  a  d ia g n o s is  o f  A D H D  a n d  re a d in g  d is a b i l i ty , c h ild re n  w ith  o n ly  a  re a d in g  

d is a b il i ty , a n d  a  c o n tro l g ro u p  on  c o g n itiv e  m e a s u re s  th a t  h a v e  p r e v io u s ly  p ro d u c e d  

d i s c r e p a n t re su lts .

1 9
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C H A P T E R  II

M E T H O D S

P a r tic ip a n ts

F if ty -s ix  c h ild re n  b e tw e e n  th e  a g e s  7  a n d  13 y e a rs  o f  a g e  p a r tic ip a te d  in  th is  

s tu d y . S ix  c h ild re n  m e t th e  d ia g n o s tic  c r i te r ia  f o r  a  le a r n in g  d is a b i l i ty  in  re a d in g . E ig h t 

c h ild re n  m e t th e  d ia g n o s tic  c r i te r ia  fo r  a  le a r n in g  d is a b i l i ty  in  re a d in g  a n d  A D H D , a n d  

s ix te e n  h a d  a  d ia g n o s is  o f  A D H D  o n ly . T h e s e  c h ild re n  w e re  re c ru ite d  f ro m  v a r io u s  

p s y c h o lo g ic a l  c lin ic s  in  th e  re g io n . T h e  c h ild re n  w ith  A D H D  a b s ta in e d  f ro m  th e ir  

m e d ic a t io n  o n  th e  d a y  o f  p a r tic ip a tio n ,  i f  th e ir  m e d ic a t io n  p e rm it te d  th is . O f  th e  c h ild re n  

d ia g n o s e d  w ith  A D H D , 17 o f  th e  c h ild re n  a b s ta in e d  f ro m  m e d ic a t io n  ( i.e . R ita lin , 

C o n c e r ta , A d d e ra ll ,  a n d  F o c a lin )  o n  th e  d a y  o f  te s t in g , a n d  5 o f  th e  c h ild re n  in  th e  s tu d y  

d ia g n o s e d  w ith  A D H D  d id  n o t ta k e n  m e d ic a tio n  to  m a n a g e  th e ir  A D H D  s y m p to m s . T w o  

o f  th e  c h ild re n  in  th e  s tu d y  w e re  ta k in g  S tra tte ra , w h ic h  p ro h ib i te d  th e m  f ro m  a b s ta in in g  

f ro m  th e ir  m e d ic a tio n  o n  th e  d a y  o f  th e  s tu d y . T w e n ty -s ix  c h ild re n  h a d  n o  p s y c h o lo g ic a l  

d ia g n o s is  a n d  w e re  re c ru ite d  f ro m  th e  c o m m u n ity . T h e  c h ild re n  w e re  te s te d  b e tw e e n  9 

a .m . a n d  5 p .m .

M ea s u re s

In te ll ig e n c e  M e a s u re s

T h e  V o c a b u la ry  s u b te s t  f ro m  th e  W e c h s le r  In te l l ig e n c e  S c a le  fo r  C h i ld re n - IV  

(W IS C -IV ; W e c h s le r , 2 0 0 3 ) w a s  a d m in is te re d . T h is  te s t  c o n s is te d  o f  3 0  w o rd s  in  w h ic h
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th e  e x a m in e r  s ta te d  th e  w o rd  a n d  th e  p a r tic ip a n t p ro v id e d  a  b r i e f  d e f in i t io n .  E a c h  

re s p o n s e  w a s  g iv e n  0 , 1, o r  2  p o in ts  d e p e n d in g  o n  th e  a c c u ra c y  o f  th e  r e s p o n s e  a n d  

te s tin g  c o n tin u e d  u n til th e  p a r tic ip a n t p ro d u c e d  f iv e  c o n s e c u tiv e  0 -p o in t re s p o n s e s . T h is  

s u b te s t  a s s e s s e d  th e  c h i ld ’s v e rb a l a b ili ty .

T h e  D ig it  S p a n  s u b te s t  f ro m  th e  W IS C -IV  w a s  a d m in is te r e d  to  a s s e s s  s h o r t- te rm  

m e m o ry . I t c o n s is ts  o f  D ig its  F o rw a rd  a n d  D ig its  B a c k w a rd  s e c tio n s . F o r  th e  D ig it  

F o r w a rd  s e c tio n , s u b je c ts  w e re  p re s e n te d  w ith  s e q u e n c e s  o f  n u m b e rs  a n d  w e re  re q u ire d  

to  re p e a t th e  n u m b e r  s e q u e n c e s  in  th e  e x a c t o rd e r  th e y  w e re  p re s e n te d .  T h e  s e q u e n c e s  

ra n g e d  f ro m  tw o  to  n in e  d ig its  lo n g  w ith  tw o  s e q u e n c e s  a t e a c h  le n g th . P a r tic ip a n ts  w e re  

te s te d  u n t il  th e y  fa ile d  b o th  s e q u e n c e s  o f  a  p a r tic u la r  le n g th . T h e  D ig its  B a c k w a rd  

s e c tio n  r e q u ir e d  s u b je c ts  to  re p e a t  th e  n u m b e r  s e q u e n c e s  in  re v e rs e  o rd e r. D ig it  S p a n  

a s s e s s e d  a tte n t io n  a n d  s h o r t- te rm  m e m o ry .

T h e  D ig it  S y m b o l -C o d in g  s u b te s t  f ro m  th e  W IS C -IV  w a s  a d m in is te r e d  to  th e  

c h ild . T h e  s u b te s t  c o n s is te d  o f  a  k e y  c o n ta in in g  n in e  n u m b e rs , e a c h  o f  w h ic h  w a s  p a ire d  

w ith  its  o w n  c o r re s p o n d in g  s y m b o l. B e lo w  th e  k e y , th e  e x a m in e e  w a s  p re s e n te d  w ith  a  

s e r ie s  o f  n u m b e rs ;  th e  e x a m in e e  w a s  g iv e n  a  l im ite d  a m o u n t o f  t im e  to  w r ite  d o w n  as 

m a n y  s y m b o ls  a s  p o s s ib le  c o r re s p o n d in g  w ith  e a c h  o f  th e  n u m b e rs . T h e  D ig it  S y m b o l-  

C o d in g  s u b te s t  a s s e s s e d  p ro c e s s in g  s p ee d .

T h e  S y m b o l S e a rc h  s u b te s t  f ro m  th e  W IS C -IV  w a s  a d m in is te re d  to  th e  c h ild . 

E a c h  i te m  in  th is  s u b te s t  c o n s is te d  o f  tw o  ta rg e t s y m b o ls  a n d  a  s e t  o f  s y m b o ls  b e s id e  th e

t a r g e t s ;  t h e  e x a m i n e e  s c a n n e d  t h e  s e t  o f  s y m b o l s  a n d  i n d i c a t e d  i f  e i t h e r  o f  t h e  t a r g e t s  

a p p e a re d  in  th e  s e a rc h  g ro u p . T h e  e x a m in e e  w a s  g iv e n  a  l im ite d  a m o u n t o f  t im e  to
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c o m p le te  a s  m a n y  ite m s  as  p o s s ib le . T h e  S y m b o l S e a rc h  s u b te s t  a s s e s s e d  p ro c e s s in g  

sp ee d .

P a re n t M e a s u re s

A  re d u c e d  v e rs io n  o f  th e  C lin ic a l  In te rv ie w  -  P a re n t R e p o r t  F o rm  f ro m  B a rk le y  

(1 9 9 8 )  w a s  a d m in is te re d  to  th e  p a re n t o f  th e  c h ild . T h e  in te rv ie w  c o v e r e d  D S M -IV  

s y m p to m s  fo r in te rn a liz in g  a n d  e x te rn a liz in g  d is o rd e rs  in  c h ild re n . T h e  re d u c e d  v e rs io n  

c o v e r e d  O p p o s it io n a l D e f ia n t D is o rd e r , C o n d u c t D is o rd e r , A D H D , A n x ie ty  D is o rd e rs , 

a n d  M o o d  D is o rd e rs .

T h e  C h ild  B e h a v io r  C h e c k lis t  (A c h e n b a c h , 2 0 0 1 )  a s s e s s e d  s e v e ra l  d o m a in s  o f  

c h ild re n ’s e m o tio n a l a n d  b e h a v io ra l  fu n c tio n in g . I t c o n s is te d  o f  112 i te m s  in  w h ic h  th e  

p a re n ts  re p o r te d  o n  a  th re e -p o in t s ca le  th e ir  c h i ld ’s fu n c tio n in g . T h e  s y n d ro m e s  th a t 

c o u ld  b e  id e n t if ie d  w e re  S o c ia l  P ro b le m s , A t te n tio n  P ro b le m s , W ith d ra w n , 

A n x io u s /D e p r e s s e d , A g g re s s iv e  B e h a v io r , T h o u g h t P ro b le m s , S o m a t ic  C o m p la in ts ,  a n d  

D e lin q u e n t B e h a v io r .

T h e  A D H D  R a tin g  S c a le  - IV  (D u P a u l e t a l.,  1 9 9 8 ) is  a n  18 i te m  ra tin g  s c a le  th a t  

c o v e re d  th e  9  s y m p to m s  o f  h y p e ra c t iv ity - im p u ls iv ity  a n d  th e  9  s y m p to m s  o f  in a tte n tio n  

th a t a re  l is te d  in  th e  D S M -IV . T h e  s y m p to m s  w e re  ra te d  o n  a  4 -p o in t s c a le  (0  -  ra re ly , 

n o t a t a ll; 1 -  s o m e tim e s ; 2  -  o f te n ; 3 -  v e ry  o fte n ).

E x e c u tiv e  F u n c tio n  M e a s u re s

T h e  C o n n e r s ’ C P T  (C o n n e rs , 1995) c o n s is te d  o f  te n  u p p e r-c a s e  le tte rs  in c lu d in g  

t h e  l e t t e r  X ,  w h i c h  w a s  d e s i g n a t e d  a s  t h e  t a r g e t  s t i m u l u s .  T h r e e  h u n d r e d  a n d  s i x t y  l e t t e r s  

w e re  p r e s e n te d  o n  a  c o m p u te r  s c re e n  o n e  a t a  tim e . T h e  C P T  w a s  d iv id e d  in to  18 

c o n s e c u t iv e  b lo c k s  w ith  2 0  tr ia ls  in  e a c h  b lo c k . T h e  18 b lo c k s  c o n ta in e d  d if fe re n t t im e
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d e la y s  b e tw e e n  th e  p re s e n ta tio n s  o f  s u c c e s s iv e  le tte rs  ( in te rs tim u lu s  in te rv a l, IS I) . T h e  

IS I  w a s  e ith e r  1, 2 , o r  4  s e c o n d s . T h e  p a r tic ip a n ts  w e re  a s k e d  to  p re s s  th e  s p a c e b a r  e v e ry  

t im e  a  le tte r  a p p e a re d  e x c e p t  w h e n  th e  le tte r  w a s  “ X ” .

T h e  W is c o n s in  C a rd  S o r tin g  T a s k  (W C S T ; H e a to n , 1 9 8 1 ) a lso  a s s e s s e d  e x e c u tiv e  

fu n c tio n . I t  c o n s is te d  o f  128 c a rd s  th a t  h a v e  d e s ig n s  th a t  d if f e r  in  n u m b e r , c o lo r , a n d  

fo rm . T h e  s u b je c t w a s  g iv e n  fo u r  s t im u lu s  c a rd s  a n d  w a s  a s k e d  to  s o r t  th e  d e c k  o f  c a rd s  

c o r re s p o n d in g  w ith  th e  s t im u lu s  c a rd s . A f te r  te n  c o n s e c u tiv e  c a rd s  h a d  b e e n  m a tc h e d  

c o rre c tly , th e  c a te g o ry  fo r s o r tin g  th e  c a rd s  w a s  s w itc h e d  w ith o u t w a rn in g . T h e  W C S T  

e x a m in e d  th e  n u m b e r  o f  tr ia ls  n e e d e d  to  c o m p le te  s ix  c a te g o r ie s , th e  n u m b e r  o f  c o r re c t  

tr ia ls , e r ro rs , p e rs e v e ra tiv e  e r ro rs , a n d  th e  n u m b e r  o f  n o n p e rs e v e ra tiv e  e r ro rs .

T h e  C o n tro lle d  O ra l W o rd  A s s o c ia tio n  T e s t (C O W A T ; B e n to n  a n d  H a m s h e r , 

1 9 7 8 ) c o n s is te d  o f  tw o  p a r ts , le t te r  f lu e n c y  a n d  c a te g o r y  f lu e n c y . In  th e  le tt e r  f lu e n c y , 

th e  s u b je c t w a s  a l lo w e d  6 0  s e c o n d s  to  l is t as m a n y  ite m s  a s  p o s s ib le  th a t  b e g a n  w ith  a 

p a r tic u la r  le tte r . T h e  le tte rs  te s te d  w e re  “ F ” , “ A ” , a n d  “ S ” . In  th e  c a te g o ry  f lu e n c y  te s t , 

th e  s u b je c t w a s  a l lo w e d  6 0  s e c o n d s  to  n a m e  as  m a n y  ite m s  a s  p o s s ib le  th a t  w o u ld  b e lo n g  

in  a  p a r t ic u la r  c a te g o ry . T h e  c a te g o r ie s  w e re  “ f ru its ”  a n d  “ a n im a ls ” . T h e  n u m b e r  o f  

c o r re c t  re s p o n s e s  w a s  th e  d e p e n d e n t v a r ia b le  in th e  V e rb a l F lu e n c y  te st.

T h e  T o w e r  o f  L o n d o n  ta s k  (T O L ; K r ik o r ia n , 1 9 9 4 ) c o n ta in s  a  b lo c k  o f  w o o d  w ith  

th re e  w o o d e n  p e g s  o f  v a ry in g  h e ig h ts , th re e  w o o d e n  b a lls  o f  d if f e r e n t c o lo rs  (b lu e , red , 

a n d  g re e n )  th a t  c a n  b e  p la c e d  o n  th e  p e g s , a n d  p ic tu r e s  o f  s p e c if ic  a r ra n g e m e n ts  o f  th e  

b a l l s  o n  t h e  p e g s .  T h e  b a l l s  w e r e  p l a c e d  i n  t h e  “ s t a r t  p o s i t i o n ” . T h e  s u b j e c t  w a s  s h o w n  

a n  a r ra n g e m e n t o f  th e  b a lls  a n d  w as  a s k e d  to  m a tc h  th e  p ic tu re  in  a  c e r ta in  n u m b e r  o f  

m o v e s . T h e  s u b je c ts  c a n  o n ly  m o v e  o n e  b a ll  a t a  t im e  a n d  c a n n o t h o ld  o n e  b a ll  in  th e ir
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h a n d  w h i le  m o v in g  a n o th e r  b a ll .  T h e  s u b je c ts  w e re  a l lo w e d  th re e  tr ia ls  o n  e a c h  p ic tu r e  

a r ra n g e m e n t. T h r e e  p o in ts  w e re  a w a rd e d  fo r c o r re c t ly  c o m p le tin g  th e  a r ra n g e m e n t on  

th e  f ir s t  tr ia l,  tw o  p o in ts  fo r  th e  s e c o n d  tr ia l ,  o n e  p o in t fo r  th e  th ir d  tr ia l ,  a n d  z e ro  p o in ts  

fo r  n o t c o r re c t ly  m a tc h in g  th e  a r ra n g e m e n t. T h e  e x a m in e r  re c o rd e d  th e  a m o u n t o f  t im e  

to  c o m p le te  th e  a r ra n g e m e n t a n d  th e  n u m b e r  o f  c o r re c t  re s p o n s e s .

T h e  T ra il  M a k in g  T e s t (T M T ; R e ita n , &  W o lfs o n , 1 9 8 5 ) w a s  u s e d  to  a s s e s s  m o to r  

s p e e d  a n d  v is u a l s e a rc h . T h e  te s t  in v o lv e d  tw o  s e p a ra te  p a r ts . P a r t  A  re q u ir e d  th e  

in d iv id u a l  to  d r a w  lin e s  to  c o n n e c t  25  c o n s e c u tiv e  n u m b e rs  ( i .e .,  1 -2 - 3 . . . . ) .  P a r t  B 

re q u ire d  d ra w in g  l in e s  b e tw e e n  n u m b e rs  a n d  le tte rs  ( i .e ., 1 -A , 2 -B , 3 - C . . . ) .  T h e  t im e  

ta k e n  to  c o m p le te  e a c h  p a r t  w a s  th e  p r im a ry  m e a s u re  o f  in te re s t .

T h e  G ro o v e d  P e g b o a rd  T e s t  is a  te s t  o f  m a n ip u la tiv e  d e x te r ity . I t  re q u ire s  

c o m p le x  v is u a l-m o to r  c o o rd in a tio n . T h e  u n it  is  c o m p o s e d  o f  25  ra n d o m ly  p o s i t io n e d  

g ro o v e d  p e g  s lo ts . T h e  p e g s  h a v e  a  k e y  a lo n g  o n e  s id e  a n d  m u s t b e  ro ta te d  to  m a tc h  th e  

h o le  b e fo re  th e y  c a n  b e  in s e r te d . T h e  c h ild  f ir s t  u s e d  th e ir  d o m in a n t h a n d  to  in s e r t  th e  

p e g s  as  q u ic k ly  a s  p o s s ib le . T h e  s e c o n d  tr ia l  re q u ire d  th e  u s e  o f  th e ir  n o n -d o m in a n t h a n d  

to  p la c e  th e  p e g s  in  th e  p e g b o a r d  a s  q u ic k ly  a s  p o s s ib le . T h e  p r im a ry  d e p e n d e n t v a ria b le  

w a s  th e  to ta l  t im e  i t  to o k  th e  c h ild re n  to  p la c e  th e  r e q u ir e d  a m o u n t o f  p e g s  in to  th e  

g ro o v e s .

M e m o ry  M e a s u re s

T h e  S to ry  M e m o ry  s u b te s t  fro m  th e  W id e  R a n g e  A s s e s s m e n t o f  M e m o ry  a n d  

L e a r n i n g ,  S e c o n d  E d i t i o n  ( W R A M L - 2 ;  S h e s l o w  &  A d a m s ,  2 0 0 3 )  w a s  a d m in is te re d . T h e  

s u b te s t  c o n s is te d  o f  S to ry  M e m o ry  Im m e d ia te  R ec a ll ,  S to ry  M e m o ry  D e la y  R e c a ll ,  a n d  

S to ry  M e m o ry  D e la y  R e c o g n itio n . In  S to ry  M e m o r y  Im m e d ia te  R ec a ll ,  th e  p a s s a g e  w a s
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w e re  p h o n e m ic a lly  s im i la r  to  ta rg e t w o rd s , a n d  n o v e l w o rd s  th a t  w e re  u n re la te d  to  ta rg e t 

w o rd s .

A c h ie v e m e n t M ea s u re s

T h ree  s u b te s ts  f ro m  th e  W e c h s le r  In d iv id u a l A c h ie v e m e n t T e s t  (W IA T ) , th e  

re a d in g  c o m p re h e n s io n , l is te n in g  c o m p re h e n s io n ,  a n d  p s u e d o w o rd  s u b te s ts  w e re  

a d m in is te re d .

T h e  R e a d in g  C o m p re h e n s io n  s u b te s t  re q u ir e d  th e  c h ild  to  re a d  s e n te n c e s  a n d  

s h o r t  p a s s a g e s  a n d  th e n  a n s w e re d  q u e s tio n s  a b o u t th e  m a in  id e a , s p e c if ic  d e ta ils , o r  th e  

o r d e r  o f  e v en ts . H e  o r  s h e  w a s  a ls o  a s k e d  to  m a k e  in fe re n c e s , d ra w  c o n c lu s io n s , o r  d e fin e  

u n fa m ilia r  w o rd s  b y  u s in g  c o n te x t c lu es .

T h e  L is te n in g  C o m p re h e n s io n  s u b te s t  re q u ire d  th e  c h ild  to  l is te n  to  a  w o rd  o r  

s e n te n c e  a n d  m a tc h  i t to  a  p ic tu r e  o r  lo o k  a t a  p ic tu re  a n d  re s p o n d  w ith  th e  c o rre s p o n d in g  

w o rd .

T h e  P s e u d o w o rd  D e c o d in g  s u b te s t  re q u ire d  th e  c h ild  to  re a d  n o n s e n s e  w o rd s  

a lo u d  f ro m  a  l is t  (p h o n e tic  w o rk  a tta c k ) .

P ro c e d u re

T h e  p a r tic ip a n ts  w e re  te s te d  b e tw e e n  9 :0 0  a .m . a n d  5 :0 0  p .m . T h e  c h ild re n  w e re  

te s te d  in  a  p r iv a te  ro o m  in d iv id u a lly . S u b je c ts  f i r s t  f i l le d  o u t a  d e m o g ra p h ic  s h e e t 

r e q u e s t in g  th e ir  n a m e , a g e , g e n d e r , a n d  g ra d e  in  s c h o o l. T h e y  w e re  g iv e n  a  c o n s e n t fo rm  

to  b e  s ig n e d  b y  th e  p a re n t a n d  a n  a s s e n t fo rm  to  b e  s ig n e d  b y  th e  c h ild , i f  b o th  w e re  in  

a g r e e m e n t  f o r  t h e  c h i l d  t o  p a r t i c i p a t e .  T h e  e x p e r i m e n t  w a s  t h e n  e x p l a i n e d  to  th e  s u b jec ts . 

T h e  p a re n t  f i l le d  o u t th e  C h ild  B e h a v io r  C h e c k lis t  a n d  th e  A D H D  R a t in g  S c a le  IV . In 

a d d itio n , e a c h  p a re n t w a s  a d m in is te re d  a  re d u c e d  v e r s io n  o f  th e  s t ru c tu re d  C lin ic a l
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In te rv ie w  -  P a re n t R e p o r t  F o rm  f ro m  B a rk le y  (1 9 9 8 ) . T h e  V o c a b u la ry , D ig it  S p a n , D ig it  

S y m b o l-C o d in g , a n d  S y m b o l S e a rc h  s u b te s ts  f ro m  th e  W IS C -IV  w e re  a d m in is te r e d  f ir s t 

to  th e  c h ild . T h e n  th e  c h ild  w a s  g iv e n  th e  S to ry  M e m o ry  Im m e d ia te  R e c a ll  s u b te s t  f ro m  

th e  W R A M L -2 . N e x t th e  c h ild  to o k  th e  C o n n e r s ’ C P T . A f te r  a  s h o r t  b re a k  fo llo w in g  th e  

C o n n e r s ’ C P T , th e  c h ild  w a s  g iv e n  th e  S to ry  M e m o ry  D e la y  R e c a ll  a n d  th e  S to ry  

M e m o ry  R e c o g n i tio n  s u b te s ts  f ro m  th e  W R A M L -2 . N e x t th e  c h ild  w a s  a d m in is te r e d  th e  

C V L T -C . A f te rw a rd s , th e  c h ild  w a s  a d m in is te re d  th e  W is c o n s in  C a r d  S o r tin g  T e s t.

A f te r  a tw e n ty  m in u te  d e la y  th e  c h ild  c o m p le te d  th e  C V L T -C  d e la y e d  re c o g n itio n  a n d  

re c a ll.  T h e n , th e  c h ild  w a s  g iv e n  th e  T o w e r  o f  L o n d o n  te s t . T h e n  th e  c h ild  w a s  

a d m in is te re d  th e  R e a d in g  C o m p re h e n s io n , L is te n in g  C o m p re h e n s io n , a n d  P s e u d o w o rd  

s u b te s ts  fo rm  th e  W IA T -I1 . T h e  f in a l  te s t  th a t  w a s  a d m in is te r e d  to  th e  c h ild  w a s  th e  

V e rb a l F lu e n c y  te s t . U p o n  c o m p le tio n  o f  th e  V e rb a l F lu e n c y  te s t  th e  c h ild  w a s  p a id  $25  

fo r  th e i r  p a r tic ip a tio n  a n d  th e n  d is m is se d .
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C H A P T E R  III

R E S U L T S

F if ty -s ix  c h ild re n  b e tw e e n  th e  a g e s  o f  7 a n d  13 w e re  r e c ru ite d  f ro m  th e  

c o m m u n ity  a n d  p la c e d  in to  o n e  o f  fo u r  g ro u p s  (A D H D /R D , A D H D , R D , a n d  C o n tro l) . 

T h e  c h i ld re n  p la c e d  in to  th e  A D H D  g ro u p  s c o re d  a t o r  a b o v e  th e  8 0 th p e rc e n tile  o n  th e  

in a tte n t io n  a n d  a t  o r  a b o v e  th e  8 5 th p e rc e n tile  o n  th e  h y p e ra c tiv i ty /im p u ls iv ity  s u b s c a le  o f  

th e  A D H D  ra tin g  s c a le  (D u p a u l e t a l., 1998). A d d itio n a lly , th e y  h a d  a  s ta n d a rd  s c o re  a t  o r  

a b o v e  9 0  o n  th e  R e a d in g  C o m p re h e n s io n  s u b te s t  o f  th e  W IA T -II . C h ild re n  w ith  an  R D  

d ia g n o s is  h a d  a  s ta n d a rd  s c o re  a t o r  b e lo w  85 o n  th e  R e a d in g  C o m p re h e n s io n  s u b te s t  a n d  

s c o r e d  a t  o r  b e lo w  th e  7 5 th p e rc e n t ile  o n  th e  in a tte n tio n  a n d  h y p e ra c t iv ity /im p u ls iv ity  

s u b s c a le s  o f  th e  A D H D  ra tin g  s ca le . T h o s e  in  th e  A D H D /R D  g ro u p  s c o re d  a t o r  a b o v e  

th e  8 0 th p e rc e n t ile  o n  th e  in a t te n tio n  a n d  a t o r  a b o v e  th e  8 5 th p e rc e n tile  o n  th e  

h y p e ra c t iv ity /im p u ls iv ity  s u b s c a le  a n d  h a d  a  s ta n d a rd  s c o re  a t  o r  b e lo w  85 o n  th e  

R e a d in g  C o m p re h e n s io n  s u b te s t . T h e  c h ild re n  in  th e  C o n tro l g ro u p  s c o r e d  a t  o r  b e lo w  th e  

7 5 th p e rc e n tile  o n  th e  in a tte n tio n  a n d  h y p e ra c t iv ity /im p u ls iv ity  s u b s c a le s  o f  th e  A D H D  

ra tin g  s c a le  a n d  h a d  a  s ta n d a rd  s c o re  a t o r  a b o v e  9 0  o n  R e a d in g  C o m p re h e n s io n .

T a b le  1 s h o w s  th e  n u m b e r  o f  c h ild re n  th a t fe ll in to  th e  d if f e r e n t g ro u p s  a n d  th e  

a v e ra g e  a g e s  a c ro s s  th e  g ro u p s . A  o n e -w a y  a n a ly s is  o f  v a r ia n c e  (A N O V A ) w a s  

p e r f o r m e d  o n  ag e . S u b s e q u e n t te s t in g  u s in g  a  T u k e y  re v e a le d  s ig n if ic a n t d if f e re n c e  fo u n d  

b e tw e e n  G ro u p s , F  (3 ,5 5 )= 4 .7 0 8 , p < .0 5 .  M o re  s p e c if ic a lly , c h ild re n  in  th e  A D H D /R D
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g ro u p  w e re  s ig n if ic a n tly  o ld e r  th a n  th e  A D H D  a n d  c o n tro l c h ild re n . 

T a b le  1. T h e  M e a n  A g e  o f  P a r tic ip a n ts  as  a  F u n c t io n  o f  G ro u p

A D H D /R D A D H D R D C o n tro l

M e a n 12.38 9 .8 8 1 2 .5 0 9 .9 6

SD 2 .6 7 1.75 9 .9 6 2 .0 9

N 8 16 6 2 6

T h e  f r e q u e n c y  o f  g e n d e r  d is tr ib u te d  a c ro s s  th e  fo u r  g ro u p s  is  d is p la y e d  in  T a b le  

2. A D H D  is  d ia g n o s e d  m o re  f re q u e n tly  in  m a le s  th a n  fe m a le s  (N e th e r to n  e t  a l., 1 9 9 9 ). 

T h e  d is tr ib u t io n  o f  g e n d e r  a c ro s s  th e  A D H D  a n d  A D H D /R D  g ro u p s  in  th e  p re s e n t s tu d y  

is  c o n s is te n t w ith  th e  g e n e ra l  p o p u la tio n  ( i.e . m o re  m a le s  th a n  fe m a le s  w ith  A D H D ). A  

re a d in g  d is a b il i ty  is m o re  f re q u e n tly  d ia g n o s e d  in  m a le s  th a n  fe m a le s . In  th e  p re s e n t 

s tu d y  th e  d is t r ib u tio n  o f  m a le s  a n d  fe m a le s  in  th e  R D  g ro u p s  is  e q u a l. G iv e n  th e  sm all 

s a m p le  s iz e  o f  th e  R D  g ro u p , th e  g e n d e r  d is tr ib u t io n  o f  th e  R D  g ro u p  l ik e ly  d id  n o t a f fe c t  

th e  re s u lts  o f  th e  p re s e n t s tu d y . T h e  g e n d e r  o f  th e  C o n tro l g ro u p  is  n o t e q u a l ly  d is tr ib u te d  

d u e  to  r a n d o m  c h a n ce .

T a b le  2. T h e  F r e q u e n c y  o f  G e n d e r  D is tr ib u tio n  as  a  F u n c t io n  o f  G ro u p

A D H D /R D A D H D R D C o n tro l

M a le 6 10 3 11

F e m a le 2 6 3 15

P a re n t M e a s u re s

T h e  p a re n ts  c o m p le te d  th e  C h ild  B e h a v io r  C h e c k  L is t  (C B C L ), w h ic h  a sk e d  th e m  

th e  f re q u e n c y  w ith  w h ic h  th e ir  c h ild  e x h ib ite d  a n u m b e r  o f  b e h a v io r (s )  in  th e  p a s t  6 

m o n th s  o n  a  s c a le  o f  0  (N o t T ru e ) , 1 (S o m e w h a t o r  S o m e t im e s  T r u e ) , o r  2  (V e ry  T r u e  o r
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O fte n  T ru e ) . T h e s e  s y m p to m s  a re  th e n  a r ra n g e d  in to  11 d im e n s io n s  a n d  i t p ro v id e s  us 

w ith  t- s c o re s  a c ro s s  th e  11 d im e n s io n s . T h e  h ig h e r  th e  t-s c o re  th e  g re a te r  th e  d e g re e  to  

w h ic h  th e  s y m p to m s  a s s o c ia te d  w ith  th e  d im e n s io n  a re  p r e s e n t . A  s e r ie s  o f  o n e -w a y  

a n a ly s e s  o f  v a r ia n c e  (A N O V A ) o f  th e  C B C L  t-s c o re s  re v e a le d  s ig n if ic a n t d if fe re n c e s  

b e tw e e n  g ro u p s  o n  a ll d im e n s io n s  (s ee  T a b le  3 ). T h e  A D H D /R D  g ro u p  s c o r e d  

s ig n i f ic a n t ly  h ig h e r  th a n  th e  C o n tro l g ro u p  o n  th e  S o c ia l  P ro b le m s , D e l in q u e n t 

B e h a v io rs , a n d  A g g re s s iv e  B eh a v io rs  d im e n s io n s  a n d  s ig n if ic a n tly  h ig h e r  th a n  th e  R D  

a n d  C o n tro l g ro u p  o n  th e  T h o u g h t P ro b le m s  a n d  A tte n tio n  P ro b le m s  d im e n s io n s . T h e  

A D H D  g ro u p  s c o r e d  s ig n i f ic a n t ly  h ig h e r  th a n  th e  o th e r  th re e  g ro u p s  o n  th e  

A n x ie ty /D e p re s s io n  d im e n s io n  a n d  s ig n if ic a n tly  h ig h e r  th a n  th e  C o n tro l c h ild re n  o n  th e  

W ith d ra w n  a n d  S o m a tic  P ro b le m s  d im e n s io n s . O n  th e  S o c ia l  P ro b le m s , T h o u g h t 

P ro b le m s , A tte n tio n  P ro b le m s , D e l in q u e n t B e h a v io rs , a n d  A g g re s s iv e  B e h a v io rs  

d im e n s io n s , th e  A D H D  g ro u p  s c o re d  s ig n i f ic a n tly  h ig h e r  th a n  th e  R D  a n d  C o n tro l g ro u p s  

(T a b le  3 ).
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T a b le  3. C B C L  S c o re s  A c ro s s  G ro u p s

C B C L  D im e n s io n A D H D /R D A D H D R D C o n tro l

W ith d ra w n M 5 8 .8 8 6 0 .0 6 5 5 .5 0 5 2 .8 5

S D 10.71 8 .9 6 6 .8 6 5 .1 3

S o m a tic M 5 3 .0 0 57.81 5 5 .8 3 5 1 .9 6

S D 3 .1 2 8 .25 9 .3 5 3 .0 3

A n x ie ty /D e p re s s io n M 5 7 .1 3 6 2 .4 4 5 3 .1 7 52 .81

S D 8.01 10.28 6 .3 4 5 .24

S o c ia l P ro b le m s M 6 0 .3 8 6 4 .3 8 5 2 .8 3 5 1 .1 2

S D 7 .5 4 10.31 4 .2 6 2 .63

T h o u g h t  P ro b le m s M 6 3 .1 3 66 .3 1 5 3 .0 0 5 1 .5 8

S D 1 0 .3 0 6.11 6 .8 7 2 .9 8

A tte n tio n  P ro b le m s M 6 7 .0 0 7 2 .5 6 5 4 .3 3 5 0 .6 2

S D 6 .3 0 8 .95 6 .2 5 1.13

D e lin q u e n t B e h a v io rs  M 5 7 .8 8 5 9 .5 6 5 1 .8 3 5 0 .7 7

SD 6 .9 4 7 .1 8 2 .0 4 1.31

A g g re s s iv e  B e h a v io rs  M 6 0 .2 5 6 5 .7 5 5 2 .8 3 5 1 .0 8

S D 9 .1 0 9 .4 2 4 .4 9 2 .15

In te rn a liz in g  B e h a v io r  M 5 4 .7 5 60 .8 1 5 0 .5 0 4 5 .2 3

S D 10 .0 7 9 .2 3 12.01 9 .6 3

E x te rn a liz in g  B e h a v io rM 5 9 .2 5 6 4 .0 6 4 6 .0 0 4 1 .8 8

S D 8 .9 7 7 .8 2 9 .6 3 7 .73

T o ta l M 6 2 .7 5 6 6 .5 6 4 7 .0 0 3 9 .4 6

S D 7.11 6 .5 8 1 0 .8 8 8 .9 0

In te ll ig e n c e  M e a s u re s

E a c h  p a r ti c ip a n t’s V o c a b u la ry  s u b te s t  o f  th e  W IS C -IV  w a s  s c o r e d  a s  0 , 1, o r  2 fo r 

e a c h  i te m , a n d  th e  c h i ld ’s s ta n d a rd  s c o re  s e rv e d  a s  th e  d e p e n d e n t v a r ia b le . A n  a n a ly s is  o f  

v a r ia n c e  o f  th e  v o c a b u la ry  s c o re s  in d ic a te d  a  s ig n i f ic a n t d if fe re n c e  b e tw e e n  G ro u p s , F  

( 3 ,5 5 ) = 8 .1 4 0 ,p < .0 5  (T a b le  4 ). S u b s e q u e n t te s tin g  u s in g  th e  T u k e y  in d ic a te d  th a t th e  

C o n tro l c h ild re n  h a d  s ig n if ic a n tly  h ig h e r  V o c a b u la ry  s co re s  th a n  a ll o th e r  g ro u p s . N o

o t h e r  s i g n i f i c a n t  d i f f e r e n c e s  w e r e  f o u n d  b e t w e e n  g r o u p s .  A s  a  r e s u l t  o f  t h e  s i g n i f i c a n t  

d if fe r e n c e  a c ro s s  g ro u p s  o n  v o c a b u la ry  s c o re s  a n d  a g e , a ll s u b s e q u e n t m e a s u re s  w e re
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a n a ly z e d  w ith  a n  a n a ly s is  o f  c o v a r ia n c e  (A N C O V A ) u s in g  v o c a b u la ry  a n d  a g e  as 

c o v a r ia te s .

T a b le  4 . T h e  M e a n  V o c a b u la ry  S c o re s  as  a  F u n c t io n  o f  G ro u p s

A D H D /R D A D H D R D C o n tro l

M e a n 7 .63 9 .3 8 7 .3 3 11 .58

S D 1.60 2 .8 0 2 .6 6 2 .5 8

T h e  s ta n d a rd  s c o re s  o f  S y m b o l S e a rc h , C o d in g , a n d  D ig it  S p a n  s u b te s ts  o f  th e  

W IS C -IV  w e re  a ll s u b je c te d  to  a o n e -w a y  A N C O V A . S u b s e q u e n t te s ts  re v e a le d  n o  

s ig n if ic a n t d if fe r e n c e s  o n  th e  S y m b o l S e a rc h  a n d  D ig it  S p a n  s u b te s ts . O n  th e  C o d in g  

s u b te s t  th e  A D H D /R D  g ro u p  h a d  s ig n if ic a n tly  lo w e r  s ta n d a rd  s c o r e s  th a n  b o th  th e  

A D H D  a n d  C o n tro l g ro u p s  a n d  th e  A D H D  g ro u p  h a d  s ig n i f ic a n tly  lo w e r  s c o re s  th a n  th e  

C o n tro l g ro u p  F’( l ,5 5 ) = 4 .6 5 2 ,p < .0 5  (T a b le  5). N o  s ig n if ic a n t d if fe re n c e s  b e tw e e n  th e  

R D  g ro u p  a n d  th e  o th e r  g ro u p s  w e re  p re se n t.

T a b le  5. T h e  M e a n  W IS C -IV  S u b te s t  S c o re s  a s  a  F u n c tio n  o f  G ro u p s

A D H D /R D A D H D R D C o n tro l

S y m b o l S e a rc h  

M e a n 8 .0 0 10 .75 8 .3 3 1 1 .35

A d ju s te d  M e a n 8 .95 10.85 9 .3 9 10.75

C o d in g

M e a n 6 .0 0 8.31 8 .1 7 1 0 .6 4

A d ju s te d  M e a n 6.01 8.51 8 .2 0 1 0 .5 0

D ig i t  S p a n  

M e a n 8 .0 0 8 .9 4 5 .8 3 1 0 .73

A d j u s t e d  M e a n 8 .8 0 8 .9 6 6.71 1 0 . 2 7
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A c h ie v e m e n t M e a s u re s

T h e  L is te n in g  C o m p re h e n s io n  s u b te s t  o f  th e  W e c h s le r  In d iv id u a l A c h ie v e m e n t 

T e s t  (W L A T ) w a s  s c o re d  a c c o rd in g  to  s ta n d a rd iz e d  in s t ru c tio n s  a n d  a g e  a n d  g ra d e  

n o rm e d  s ta n d a rd  s c o re s  w e re  c o m p u te d . A  o n e -w a y  A N C O V A  o f  th e  a g e - n o rm e d

s ta n d a rd  s c o re s  r e v e a le d  n o  s ig n if ic a n t d if f e re n c e s  (T a b le  6 ) as w e l l  a s  n o  s ig n if ic a n t 

d if fe r e n c e s  fo r  th e  g ra d e -n o rm e d  s ta n d a rd  s c o re s  (T a b le  6 ).

T a b le  6. T h e  M e a n  L is te n in g  C o m p re h e n s io n  S c o re s  as  a  F u n c tio n  o f  G ro u p s

A D H D /R D A D H D R D C o n tro l

A g e

M e a n 9 0 .8 8 1 0 3 .5 0 7 9 .6 7 107.81

A d ju s te d  M e a n 9 8 .2 8 10 3 .9 6 8 7 .8 9 1 0 3 .3 5

G ra d e

M e a n 9 3 .0 0 1 0 4 .0 0 8 1 .5 0 109.31

A d ju s te d  M e a n 9 9 .8 9 1 0 4 .4 2 8 9 .1 5 1 0 5 .1 6

T h e  P s u e d o w o rd  s u b te s t  o f  th e  W e c h s le r  In d iv id u a l A c h ie v e m e n t T e s t  (W IA T )  

w a s  s c o re d  a c c o rd in g  to  s ta n d a rd iz e d  in s tru c tio n s  a n d  a g e  a n d  g ra d e  n o rm e d  s ta n d a rd  

s c o re s  w e re  c o m p u te d . A  o n e -w a y  A N C O V A  o f  th e  a g e -n o rm e d  s ta n d a rd  s c o re s  re v e a le d  

s ig n if ic a n t d if f e re n c e s , F ( l ,5 6 ) = 6 .5 9 4 ,p < .0 5  (T a b le  6 ) a n d  s ig n if ic a n t d if f e r e n c e s  fo r th e  

g ra d e -n o rm e d  s ta n d a rd  s c o re s  w e re  a lso  fo u n d  F (  1,5 6 )= 6 .8 6 2 , p .< 0 5  (T a b le  7 ). W h e n  

e x a m in in g  th e  a g e  b a s e d  n o rm s  th e  C o n tro l g ro u p  s c o re d  s ig n i f ic a n tly  h ig h e r  th a n  th e  

o th e r  g ro u p s  a n d  th e  A D H D  g ro u p  s c o re d  s ig n if ic a n tly  h ig h e r  th a n  th e  R D  g ro u p . W h e n  

e x a m in in g  th e  g ra d e  b a s e d  n o rm s  th e  C o n tro l g ro u p  h a d  s ig n if ic a n tly  h ig h e r  s c o re s  th a n  

th e  o th e r  g ro u p s . N o  o th e r  s ig n if ic a n t d if f e re n c e s  w e re  fo u n d  b e tw e e n  th e  o th e r  g ro u p s .
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T a b le  7. T h e  M e a n  P s u e d o w o rd  S c o re s  as  a  F u n c t io n  o f  G ro u p s

A D H D /R D A D H D R D C o n tro l

A g e

M e a n 8 7 .0 0 9 7 .6 9 7 8 .5 0 1 1 0 .2 7

A d ju s te d  M e a n 9 0 .3 3 9 6 .6 5 8 2 .0 7 1 0 9 .0 6

G ra d e

M e a n 8 9 .7 5 9 6 .0 0 8 0 .0 0 10 9 .6 5

A d ju s te d  M e a n 9 1 .2 2 94 .91 8 1 .5 2 1 0 9 .5 2

M e m o ry  M e a s u re s

S ta n d a rd  s c o re s  fo r  Im m e d ia te  R e c a ll ,  D e la y e d  R ec a ll , a n d  R e c o g n itio n  fo r th e  

W R A M L  w e re  a ll s u b je c te d  to  a  o n e -w a y  A N C O V A . A  s ig n if ic a n t e f fe c t  o f  g ro u p  w a s  

fo u n d  o n  th e  Im m e d ia te  R e c a ll s u b te s t. S u b s e q u e n t te s ts  fo u n d  th a t th e  A D H D /R D  g ro u p  

s c o re d  s ig n if ic a n tly  lo w e r  th a n  a ll o th e r  g ro u p s , F ( l ,5 0 ) = 4 .0 2 0 ,  p < .0 5 . A  s ig n if ic a n t 

e f fe c t  o f  g ro u p  w a s  a ls o  fo u n d  o n  D e la y e d  R ec a ll .  S u b s e q u e n t te s ts  fo u n d  th a t th e  

A D H D /R D  g ro u p  h a d  s ig n if ic a n tly  lo w e r  s co re s  th a n  b o th  th e  R D  a n d  C o n tro l g ro u p s  

a n d  th e  A D H D  g ro u p  h a d  s ig n if ic a n tly  lo w e r  s c o re s  th a n  th e  C o n tro l g ro u p , 

F ( l ,5 0 )= 4 .6 2 7 , /? < .0 5 .  S u b s e q u e n t te s ts  re v e a le d  n o  s ig n if ic a n t d if fe re n c e s  o n  

R e c o g n itio n  (T a b le  8).

T a b le  8. T h e  M e a n  W R A M L  S u b te s ts  S c o re s  a s  a  F u n c t io n  o f  G ro u p s

A D H D /R D A D H D R D C o n tro l

Im m e d ia te

M e a n 6.43 10.21 9.50 11.88
A d ju s te d  M e a n 7.91 10.44 11.45 11.03
D e la y

M e a n 5.71 9.43 8.25 11.96
Adjusted Mean 7.33 9.50 10.30 11.14
R e c o g n itio n

M e a n 10.29 10.79 10.25 11.10
A d ju s te d  M e a n 10.73 10.57 10.73 11.54
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A  o n e -w a y  A N C O Y A  w a s  c o n d u c te d  o n  a ll d im e n s io n s  o f  th e  C a l ifo rn ia  V e rb a l 

L e a rn in g  T e s t -C h ild  V e r s io n  (C V L T -C ). R a w  s c o re s  o n  th e  L is t  A  T r ia ls  1-5 T o ta l  

m e a s u re  a re  c o n v e r te d  to  a g e - c o r re c te d  t- s c o re s , w ith  a  m e a n  o f  5 0  a n d  a  s ta n d a rd  

d e v ia tio n  o f  10. R a w  s c o re s  o n  a ll o f  th e  o th e r  C V L T -C  m e a s u re s  a re  c o n v e r te d  to  a g e - 

c o r re c te d  z -s c o re s . T h e  z -s c o re s  h a v e  a  m e a n  o f  0 a n d  a  s ta n d a rd  d e v ia t io n  o f  .5 . T h e  

ra n g e  o f  t- s c o re s  is  + 5  to  -5  a n d  a re  re p o r te d  in  in c re m e n ts  o f  .5 . N o  s ig n if ic a n t 

d if fe r e n c e s  b e tw e e n  g ro u p s  w e re  fo u n d  o n  a ll d im e n s io n s  (T a b le  9 ).

T a b le  9. T h e  M e a n  C V L T -C  S c o re s  a s  a  F u n c tio n  o f  G ro u p s

C V L T -C  D im e n s io n  A D H D /R D  A D H D  R D  C o n tro l

L is t  A  T r ia ls  1-5 S S

M e a n 4 4 .0 0 5 0 .1 3 4 5 .3 3 5 2 .6 5

A d ju s te d  M e a n 4 6 .7 9 5 0 .1 7 4 8 .4 2 5 1 .0 6

L is t  A  T r ia l  1 R e c a ll  SS

M e a n .13 -.1 6 -.0 8 .33

A d ju s te d  M e a n .12 -.1 0 -.0 9 .30

L is t  A  T r ia l  5 R e c a ll  SS

M e a n -.8 8 -.1 9 .00 .17

A d ju s te d  M e a n -.6 3 -.2 0 .28 .4 9

L is t  B  R e c a ll  SS

M e a n -.75 -.3 2 -.7 5 -.21

A d ju s te d  M e a n -.5 5 -.23 - .5 2 -.3 8

F r e e  R e c a ll  %  C h a n g e  

M e a n -2 3 .4 0 -1 4 .5 5 -2 0 .9 2 -1 8 .4 6

A d ju s te d  M e a n -2 5 .4 9 -1 2 .8 7 -2 3 .0 7 -1 8 .3 5

F re e  R e c a ll  D iff . S c o re

M e a n -.8 8 -.3 8 -.6 7 -.5 4

A d ju s te d  M e a n -.83 -.3 6 -.61 -.5 8

L is t  A  S h o r t  D e la y  S S

M e a n -.6 9 -.0 9 -.1 7 .0 0

A d ju s te d  M e a n -.5 8 -.0 7 -.0 5 -.0 7

S h o r t  D e la y  %  C h a n g e  

M e a n -8 .5 5 -1 5 .5 8 -1 4 .3 3 -1 7 .5 0

A d ju s te d  M e a n -1 5 .9 8 -1 3 .6 0 -2 2 .3 5 -1 4 .5 8

S h o r t  D e la y  D iff . S c o re  

M e a n .25 .09 -.1 7 -.1 7

A d ju s te d  M e a n .1 2 .13 -.31 -.1 2
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Table 9 (cont.).

C V L T -C  D im e n s io n  A D H D /R D  A D H D  R D  C o n tro l

S h o r t  D e la y  C u e d  R e c a ll

M e a n -.31 .13 -.0 8 .02

A d iu s te d  M e a n -.1 7 .1 4 .08 -.0 8

L o n g  D e la y  F re e  R ec a ll 

M e a n -.2 5 -.25 -.1 7 -.0 8

A d iu s te d  M e a n -.1 4 -.2 7 -.0 5 .05

L o n g  D e la y  %  C h a n g e  

M e a n 7 7 .51 5 .7 4 5 .0 3 9 .0 4

A d iu s te d  M e a n 9 9 .2 6 .77 2 8 .5 7 -.0 2

L o n g  D e la y  D iff . S c o re  

M e a n .4 4 -.1 6 .00 .10

A d iu s te d  M e a n .4 4 -.2 0 .00 .12

L o n g  D e la y  C u e d  R e c a ll  

M e a n -.31 -.0 6 -.0 8 .15

A d iu s te d  M e a n -.0 7 -.0 8 .19 .03

L e a rn in g  S lo p e  SS  

M e a n -1.1 -.03 -.2 5 .-15

A d iu s te d  M e a n -.7 2 -.13 .1 9 -.3 2

C o rre c t R e c o g n itio n  H its  

M e a n - .5 6 - .1 0 .08 .46

A d iu s te d  M e a n -.2 5 -.1 7 .42 .33

D is c r im in a b ili ty  SS  

M e a n -.6 9 .28 -.2 5 .83

A d iu s te d  M e a n -.2 2 .17 .25 .6 4

R D  vs. L D F R  D iff . S c o re

M e a n -.4 4 .53 -.0 8 .73

A d iu s te d  M e a n -.0 8 .43 .3 0 .59

F a ls e  P o s i t iv e  T o ta l  SS

M e a n -.1 3 -.5 0 .17 -.7 5

A d iu s te d  M e a n -.3 8 -.45 -.11 -.6 4

R e s p o n s e  B ia s  SS  

M e a n -.0 6 -.53 .25 -.1 7

A d iu s te d  M e a n -.01 -.53 .31 -.21

E x e c u t iv e  F u n c t io n  M e a s u re s

S ta n d a rd  s c o re s  w e re  c o m p u te d  s e p a ra te ly  fo r  th e  F A S  a n d  A n im a ls  p o r tio n  o f  th e  

C o n tro lle d  O ra l W o rd  A s s o c ia t io n  T e s t  (C O W A T ). A  o n e -w a y  A N C O V A  o f  th e  F A S
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s ta n d a rd  s c o re s  r e v e a le d  n o  s ig n if ic a n t d if fe re n c e s , as w e l l  as  n o  s ig n if ic a n t d if f e re n c e s  

fo r th e  A n im a l s ta n d a rd  s co re s  (T a b le  10).

T a b le  10. T h e  M e a n  C O W A T  S c o re s  as  a  F u n c t io n  o f  G ro u p s

A D H D /R D A D H D R D C o n tro l

F A S

M e a n 8 2 .6 0 8 9 .5 3 9 1 .8 0 9 5 .0 4

A d ju s te d  M e a n 8 3 .0 7 8 8 .6 7 9 3 .7 6 9 5 .0 7

A n im a l

M e a n 9 0 .0 0 9 2 .2 7 1 0 2 .6 0 9 4 .0 4

A d ju s te d  M e a n 91 .31 9 1 .7 4 1 0 5 .1 4 9 3 .5 9

S ta n d a rd  s c o re s  w e re  c o m p u te d  s e p a ra te ly  fo r  T ra il s  A  a n d  B . A  o n e -w a y  

A N C O V A  r e v e a le d  n o  s ig n if ic a n t d if fe r e n c e s  fo r th e  T r a i ls  A  a n d  T r a i ls  B  s ta n d a rd  

s c o re s  (T a b le  11).

T a b le  11. T h e  M e a n  T ra i ls  S c o re s  as  a  F u n c t io n  o f  G ro u p s

A D H D /R D A D H D R D C o n tro l

T ra i ls  A  

M e a n 1 0 2 .6 0 9 8 .4 7 7 4 .4 0 9 6 .9 2

A d ju s te d  M e a n 1 1 9 .3 9 9 7 .4 7 9 6 .7 0 8 9 .7 0

T ra i ls  B  

M e a n 7 8 .4 0 10 1 .9 3 9 2 .6 0 1 0 7 .6 0

A d ju s te d  M e a n 9 1 .5 3 101.31 109 .81 101 .91

S ta n d a rd  s c o re s  w e re  c o m p u te d  s e p a ra te ly  fo r  b o th  th e  D o m in a n t h a n d  a n d  N o n -  

D o m in a n t h a n d  f ro m  th e  G ro o v e d  P e g b o a rd . A  o n e -w a y  A N C O V A  o f  th e  D o m in a n t 

h a n d  s ta n d a rd  s c o re s  re v e a le d  n o  s ig n if ic a n t d if f e re n c e s , as  w e l l  a s  n o  s ig n if ic a n t

d i f f e r e n c e s  f o r  t h e  N o n - D o m i n a n t  h a n d  s t a n d a r d  s c o r e s  ( T a b l e  1 2 ) .
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T a b le  12. T h e  M e a n  G ro o v e d  P e g b o a rd  S c o re s  as a  F u n c tio n  o f  G ro u p s

A D H D /R D A D H D R D C o n tro l

D o m in a n t H a n d  

M e a n 8 7 .7 5 8 0 .6 0 9 5 .1 7 9 9 .7 4

A d ju s te d  M e a n 8 6 .0 5 7 9 .6 8 9 3 .4 3 1 0 1 .0 9

N o n -D o m in a n t H a n d  

M e a n 9 1 .7 5 7 1 .9 3 7 8 .6 7 9 1 .5 7

A d ju s te d  M e a n 9 4 .9 3 7 0 .9 4 8 2 .2 5 9 0 .7 2

T h e  to ta l  r a w  s c o re s  a n d  to ta l  t im e  (m e a s u re d  in  s e c o n d s )  f o r  th e  T o w e r  o f  

L o n d o n  w e re  s u b je c te d  to  a  o n e -w a y  A N C O V A . N o  s ig n if ic a n t d if f e r e n c e s  w e re  fo u n d  

o n  e i th e r  th e  ra w  s c o re s  o r  to ta l  t im e  (T a b le  13).

T a b le  13. T h e  M e a n  T o w e r  o f  L o n d o n  S c o re s  as  a  F u n c t io n  o f  G ro u p s

A D H D /R D A D H D R D C o n tro l

T o ta l  R a w  S c o re  

M e a n 2 6 .4 0 2 6 .9 3 2 8 .0 0 2 8 .5 4

A d ju s te d  M e a n 2 6 .2 4 2 7 .1 6 2 7 .8 8 2 8 .4 6

T o ta l  T im e  

M e a n 2 4 0 .0 0 2 5 0 .3 6 1 4 0 .6 7 2 4 9 .4 6

A d ju s te d  M e a n 2 2 1 .6 6 2 4 0 .2 4 107.81 2 6 2 .2 3

A  o n e -w a y  A N C O V A  w a s  c o m p le te d  fo r e a c h  s c o re  o f  th e  W is c o n s in  C a r d  S o r t  

T e s t . T h e  A N C O V A  re v e a le d  s ig n if ic a n t d if fe re n c e s  b e tw e e n  g ro u p s  fo r T o ta l  E rro rs , 

F ( l ,5 3 ) = 2 .9 9 1 , / K .0 5 .  S u b s e q u e n t te s ts  fo u n d  th a t th e  A D H D /R D  g ro u p  h a d  s ig n if ic a n tly  

m o re  e r ro rs  th a n  b o th  th e  A D H D  a n d  C o n tro l g ro u p s . N o  s ig n if ic a n t d if f e r e n c e s  w e re  

p r e s e n t  o n  th e  n u m b e r  o f  e r ro rs  b e tw e e n  th e  A D H D , R D , a n d  C o n tro l g ro u p s . S ig n if ic a n t 

g ro u p  d i f f e re n c e s  w e re  a lso  fo u n d  fo r  th e  n u m b e r  o f  n o n -p e rs e v e ra tiv e  e r ro rs , 

F ( l ,5 3 ) = 2 .9 4 5 , / i< .0 5 .  S u b s e q u e n t te s ts  re v e a le d  th a t th e  A D H D /R D  g ro u p  h a d  

s ig n i f ic a n t ly  m o re  n o n -p e rs e v e ra tiv e  e r ro rs  th a n  b o th  th e  A D H D  a n d  C o n tro l g ro u p s . N o
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s ig n i f ic a n t  d if fe r e n c e s  o n  th e  n u m b e r  o f  n o n -p e r s e v e ra t iv e  e r ro rs  w e re  p re s e n t b e tw e e n  

th e  A D H D , R D , a n d  C o n tro l g ro u p s . T h e  a n a ly s is  re v e a le d  n o  s ig n if ic a n t d if fe r e n c e s  

b e tw e e n  g ro u p s  o n  th e  o th e r  m e a s u re s  o f  th e  W C S T  (T a b le  14).

T a b le  14. T h e  M e a n  W C S T  S c o re s  as a  F u n c tio n  o f  G ro u p s

W C S T  D im e n s io n A D H D /R D A D H D R D C o n tro l

T r ia ls  A d m in is te re d M e a n 12 3 .7 5 1 1 5 .4 4 1 1 2 .6 7 1 0 5 .8 3

A d i. M e a n 1 2 6 .9 7 1 1 3 .5 4 116 .03 105 .51

T o ta l  C o rre c t M e a n 7 0 .1 3 8 3 .3 8 8 1 .6 7 7 4 .3 5

A d i. M e a n 6 9 .3 8 8 2 .5 7 8 0 .7 5 7 5 .4 0

T o ta l  E r ro rs M e a n 8 5 .1 3 102 .31 10 0 .8 3 1 0 5 .7 8

A d i. M e a n 8 3 .5 7 1 0 2 .8 2 9 9 .1 6 106.41

P e r s e v e ra t iv e  R e s p . M e a n 9 5 .0 0 1 0 4 .8 8 1 0 3 .6 7 1 0 7 .2 2

A d i. M e a n 9 3 .5 0 1 0 5 .6 2 102 .08 107 .63

P e rs e v e ra t iv e  E rro rs M e a n 9 2 .8 8 1 0 5 .0 0 1 0 2 .8 3 10 7 .1 3

A d i. M e a n 9 1 .4 4 105 .63 1 0 1 .3 0 1 0 7 .6 0

N o n p e rs e v e ra tiv e  E rr. M e a n 8 0 .8 8 9 8 .0 6 9 7 .1 7 1 0 3 .0 4

A d i. M e a n 7 9 .0 5 9 8 .7 4 9 5 .2 2 103 .72

C a te g o r ie s  C o m p le te d  M e a n 4 .0 0 5 .0 6 5 .3 3 5 .0 0

A d i. M e a n 3 .6 6 5 .1 3 4 .6 0 5 .1 7

T r ia ls  to  C o m p le te  1st M e a n 13.38 17 .13 12 .83 1 7 .0 0

A d i. M e a n 14 .0 7 16 .98 1 3 .5 9 16 .66

F a ilu re  M a in ta in  S e t M e a n 1.25 2 .1 3 1 .17 1.22

A d i. M e a n 1.50 2 .0 3 1.43 1.13

T -s c o re s  w e re  o b ta in e d  o f  th e  12 m e a s u re s  o f  th e  C o n tin u o u s  P e r fo rm a n c e  T e s t 

(C P T ) . T h e  h ig h e r  th e  t- s c o re  th e  w o rs e  th e  p a r tic ip a n ts  p e r f o rm a n c e  w a s  o n  th e  

p a r tic u la r  d im e n s io n . A  o n e -w a y  A N C O V A  w a s  c o m p le te d  fo r  e a c h  d im e n s io n  o f  th e  

C P T . T h e  A N C O V A  re v e a le d  a  s ig n if ic a n t d if fe re n c e  fo r th e  n u m b e r  o f  o m is s io n  e r ro rs , 

F ( l ,5 4 ) = 4 .3 7 5 ,p < .0 5 .  S u b s e q u e n t te s ts  in d ic a te d  th a t th e  A D H D  g ro u p  m a d e  

s ig n i f ic a n t ly  m o re  e r ro rs  o f  o m is s io n  th a n  th e  R D  a n d  C o n tro l g ro u p s . S ig n if ic a n t 

d if fe r e n c e s  w e re  a lso  fo u n d  o n  th e  H it  R a te  S ta n d a rd  E r ro r  d im e n s io n , F (  1 ,5 4 )=  1 6 .7 2 3 , 

p < .0 5 .  A  s u b s e q u e n t te s t  re v e a le d  th a t th e  A D H D /R D  a n d  A D H D  g ro u p s  h a d  g re a te r

39

iduced with permission of the copyright owner. Further reproduction prohibited without permission.



in c o n s is te n c y  in  th e ir  re s p o n s e  s p e e d  th a n  th e  R D  a n d  C o n tro l g ro u p s . A  s ig n if ic a n t 

d i f f e re n c e  b e tw e e n  g ro u p s  w a s  fo u n d  fo r  th e  V a r ia b il i ty  d im e n s io n . S u b s e q u e n t te s ts  

fo u n d  th a t th e  A D H D /R D  a n d  A D H D  g ro u p s  h a d  g re a te r  re s p o n s e  s p e e d  in c o n s is te n c y  

a c ro s s  b lo c k s  o f  th e  te s t  th a n  th e  R D  a n d  C o n tro l g ro u p s , F ( l ,5 4 ) = 1 8 .4 4 6 ,p < .0 5 .  

S ig n if ic a n t  d if f e re n c e s  w e re  fo u n d  o n  th e  D e te c ta b il i ty  d im e n s io n . S u b s e q u e n t te s ts  

fo u n d  th a t th e  C o n tro l g ro u p  w a s  a b le  to  b e t te r  d is t in g u is h  b e tw e e n  th e  X  a n d  n o n -X  

d is t r ib u tio n s  th a n  th e  A D H D /R D  a n d  R D  g ro u p s , F ( l ,5 4 ) = 3 .2 1 9 , /K .0 5 .  S ig n if ic a n t 

d if fe re n c e s  w e re  fo u n d  b e tw e e n  g ro u p s  o n  th e  R e s p o n s e  S ty le  d im e n s io n . S u b s e q u e n t 

te s ts  fo u n d  th a t th e  C o n tro l g ro u p  h a d  a  s ig n if ic a n tly  d i f f e r e n t r e s p o n s e  s ty le  th a n  th e  

A D H D  a n d  R D  g ro u p s , F ( l ,5 4 ) = 3 .0 3 7 , /K .0 5 .  S ig n if ic a n t d if fe r e n c e s  w e re  fo u n d  

b e tw e e n  g ro u p s  o n  th e  P e rs e v e ra tiv e  R e s p o n s e s  d im e n s io n . S u b s e q u e n t te s ts  fo u n d  th a t 

th e  A D H D /R D  g ro u p  m a d e  s ig n if ic a n tly  m o re  p e rs e v e ra tiv e  re s p o n s e s  ( r e a c t io n  t im e s  

< 1 0 0  m s )  th a n  a ll o th e r  g ro u p s , F ( l ,5 4 ) = 9 .8 9 7 , /? < .0 5 .  N o  s ig n if ic a n t d if f e re n c e s  w e re  

fo u n d  b e tw e e n  th e  o th e r  g ro u p s  o n  th e  n u m b e r  o f  p e rs e v e ra tiv e  re s p o n s e s . S ig n if ic a n t 

d if fe re n c e s  w e re  fo u n d  b e tw e e n  g ro u p s  o n  th e  H it  S ta n d a rd  E r ro r  B lo c k  C h a n g e  

d im e n s io n . S u b s e q u e n t te s ts  fo u n d  th a t th e  A D H D /R D  a n d  A D H D  g ro u p s  h a d  lo w e r  

c o n s is te n c y  o v e r  th e  d u ra tio n  o f  th e  te s t  th a n  th e  C o n tro l g ro u p  F ( 1 ,5 4 ) = 3 .175 , p<.Q5. 

S ig n i f ic a n t d i f f e re n c e s  w e re  fo u n d  b e tw e e n  g ro u p s  o n  th e  H it  R e a c tio n  T im e  In te r-  

S tim u lu s  In te rv a l C h a n g e  d im e n s io n . S u b s e q u e n t te s ts  fo u n d  th a t th e  C o n tro l g ro u p  

m a in ta in e d  o r  h a d  fa s te r  re s p o n s e  s p e e d  as  th e  le n g th  o f  th e  in te r -s t im u lu s  in te rv a l 

in c re a s e d  t h a n  t h e  A D H D / R D  a n d  A D H D  g r o u p s  F ( l , 5 4 ) = 3 . 9 7 7 , p < . 0 5 .  S i g n i f i c a n t  

d if f e re n c e s  b e tw e e n  g ro u p s  w e re  fo u n d  o n  th e  H it  S ta n d a rd  E r ro r  In te r -S t im u lu s  In te rv a l 

C h a n g e  d im e n s io n . S u b s e q u e n t te s ts  fo u n d  th a t th e  C o n tro l g ro u p  h a d  g re a te r  c o n s is te n c y
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in  re a c t io n  t im e s  a t th e  d if f e re n t in te r -s t im u lu s  in te rv a ls  th a n  th e  A D H D /R D  a n d  A D H D

g ro u p s . T h e  R D  g ro u p  a lso  s h o w e d  g re a te r  c o n s is te n c y  th a n  th e  A D H D /R D  g ro u p  

A ( l ,5 4 ) = 8 .7 5 1 ,y>< 05 . S u b s e q u e n t te s ts  re v e a le d  n o  s ig n if ic a n t d if fe re n c e s  b e tw e e n  

g ro u p s  o n  th e  o th e r  d im e n s io n s  o f  th e  C P T  (T a b le  15).

T a b le  15. T h e  M e a n  C P T  S c o re s  as a  F u n c tio n  o f  G ro u p s

C P T  D im e n s io n A D H D /R D A D H D R D C o n tro l

O m is s io n s M e a n  

A d i. M e a n

5 8 .7 0

5 5 .9 6

6 4 .8 5

6 3 .7 4

50 .6 1

4 7 .0 2

4 7 .3 1

4 9 .6 5

C o m m is s io n s M e a n  

A d i. M e a n

5 6 .8 6

5 7 .5 3

5 1 .2 0

5 1 .7 8

5 2 .0 6

5 3 .1 0

4 5 .9 7

4 5 .1 7

H it R a te M e a n  

A d i. M e a n

5 7 .6 8

5 6 .9 0

58 .01

5 6 .9 5

5 1 .9 2

5 0 .4 9

4 9 .1 2

5 0 .3 6

H it  R a te  S E M e a n  

A d i. M e a n

6 4 .9 7

6 6 .3 5

6 2 .7 9

6 1 .6 5

4 9 .4 7

5 0 .3 7

4 7 .1 4

4 7 .2 7

V a r ia b i l i ty M e a n  

A d i. M e a n

6 3 .3 3

6 3 .0 4

6 1 .3 7

6 0 .6 3

4 8 .7 8

4 8 .0 6

4 5 .7 1

4 6 .4 3

D e te c ta b il i ty M e a n  

A d i. M e a n

5 8 .0 0

5 9 .3 7

5 1 .2 5

5 1 .9 6

5 5 .8 9

5 7 .7 6

4 7 .5 3

4 6 .2 5

R e s p o n s e  S ty le M e a n  

A d i. M e a n

5 1 .3 6

5 4 .9 2

5 4 .4 5

5 3 .6 9

54 .61

5 8 .0 8

4 8 .5 6

4 7 .2 2

P e rs e v e ra tio n s M e a n  

A d i. M e a n

6 6 .3 8

7 1 .6 6

5 7 .9 6

56 .8 1

4 6 .5 6

5 1 .7 1

4 7 .0 1

4 5 .0 3

FIR  B lo c k  C h a n g e M e a n  

A d i. M e a n

4 9 .81

5 2 .0 7

4 9 .0 8

4 9 .2 6

4 8 .8 0

5 1 .3 5

4 7 .2 9

4 5 .9 4

H it S E  B lo c k  C h a n g e  M e a n

A d i. M e a n

5 4 .4 6

5 4 .9 8

4 9 .3 9

5 0 .0 8

4 6 .0 9

4 7 .0 4

4 5 .8 8

4 5 .0 7

H R  In te r -S tim u lu s M e a n  

A d i. M e a n

6 2 .0 4

6 6 .2 7

5 9 .4 7

5 8 .3 6

5 1 .6 6

5 5 .6 8

5 1 .5 5

50 .1 1

H it S E  In te r -S tim u lu s  M e a n

A d i. M e a n

5 9 .8 3

6 1 .7 6

5 8 .7 5

5 8 .3 3

4 8 .7 2

5 0 .6 0

4 8 .2 8

4 7 .5 5
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C H A P T E R  IV

D IS C U S S IO N

T h e  re s u lts  o f  th e  p re s e n t s tu d y  r e v e a le d  s e v e ra l  d if fe r e n c e s  b e tw e e n  c h ild re n  

w ith  a n d  w ith o u t  A D H D  o n  m e a s u re s  o f  e x e c u tiv e  fu n c tio n  a b ili ty . T h e  d if f e re n c e s  w e re  

fo u n d  a f te r  a g e  a n d  v e rb a l a b il i ty  w e re  s ta tis t ic a lly  a d ju s te d . O n  th e  C P T , th e  C o n tro l 

g ro u p  o v e ra l l  h a d  s ig n if ic a n tly  b e tte r  p e r fo rm a n c e  th a n  th e  o th e r  g ro u p s . T h e  A D H D  a n d  

A D H D /R D  c h ild re n  w e re  m o re  im p u ls iv e , in a tte n tiv e , a n d  h a d  s lo w e r  a n d  m o re  

in c o n s is te n t  re s p o n s e  t im e s  th a n  n o n -A D H D  c h ild re n . T h e s e  f in d in g s  a re  c o n s is te n t w ith  

s e v e ra l  s tu d ie s  c o m p a r in g  A D H D  a n d  n o n -A D H D  c h ild re n  (e .g .,  B a rk le y  &  G ro d z in s k y , 

1 9 9 4 , R e a d e r  e t  a l. , 199 4 , D o y le  e t  a l. , 2 0 0 0 ). O n  th e  W C S T , A D H D  c h ild re n  d if fe re d  

s ig n if ic a n t ly  fro m  n o n -A D H D  c h ild re n  o n  th e  fo llo w in g  m e a s u re s :  n u m b e r  o f  e r ro rs , a n d  

n o n -p e rs e v e ra tiv e  e r ro rs . S p e c if ic a lly , th e  A D H D /R D  g ro u p  h a d  s ig n i f ic a n tly  m o re  to ta l  

e r ro rs  a n d  n o n -p e rs e v e ra tiv e  e rro rs  th a n  th e  A D H D  a n d  C o n tro l g ro u p s . T h e  re s u lts  o f  

th e  p re s e n t s tu d y  s u g g e s t  th a t  A D H D  c h ild re n  h a v e  s ig n i f ic a n tly  m o re  e x e c u tiv e  fu n c tio n  

d e f ic its  th a n  n o n -A D H D  c h ild re n , e s p e c ia lly  o n  th e  C P T  a n d  W C S T . T h is  is  c o n s is te n t 

w ith  th e  w o rk  o f  P in e d a  e t a h , (1 9 9 8 ), in  w h ic h  th e y  fo u n d  th a t c h ild re n  w ith o u t A D H D  

p e rfo rm  b e tte r  o n  th e  W C S T  a n d  V e rb a l F lu e n c y  m e a s u re s  th a n  th o s e  c h ild re n  w ith  

A D H D . T h e s e  re s u lts  a re  in c o n s is te n t w ith  th e  re s u lts  o f  L o g e  e t  a h , (1 9 9 0 )  in  w h ic h  h e
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c o n c lu d e d  th a t A D H D  c h ild re n  h a v e  fe w  e x e c u tiv e  fu n c tio n in g  d if f ic u lt ie s . T h e  o th e r  

e x e c u tiv e  fu n c tio n  m e a s u re s  in  th e  p re s e n t s tu d y  d id  n o t f in d  s ig n if ic a n t d if f e re n c e s  

b e tw e e n  g ro u p s  ( i .e .,  T ra ils , G ro o v e d  P e g b o a rd , C O W  A T , T O L ) . T h e  re s u lts  o f  th e  

p re s e n t s tu d y  a re  c o n s is te n t w ith  R e a d e r  e t  a l.,  (1 9 9 4 ) , in  th a t  n o  s ig n if ic a n t d if fe re n c e s  

w e re  fo u n d  b e tw e e n  A D H D  a n d  n o n -A D H D  c h ild re n  o n  th e  V e rb a l F lu e n c y  te s t  a n d  

in c o n s is te n t  w ith  L o g e  e t  a l. , (1 9 9 0 )  in  w h ic h  th e y  fo u n d  n o  d if f e re n c e s  b e tw e e n  A D H D  

a n d  n o n -A D H D  c h ild re n  o n  th e  W C S T , C V L T -C , a n d  V e rb a l F lu e n c y  m e a s u re s . 

A d d itio n a lly , th e  re s u lts  a re  in c o n s is te n t  w ith  s e v e ra l  s tu d ie s  in  w h ic h  d if f e re n c e s  w e re  

fo u n d  b e tw e e n  A D H D  a n d  n o n -A D H D  c h ild re n . S p e c if ic a lly , th e  fo llo w in g  s tu d ie s  fo u n d  

th a t A D H D  c h ild re n  p e r fo rm e d  w o rs e  th a n  n o n -A D H D  c h ild re n  o n  th e  T o w e r  o f  L o n d o n  

(H o u g h to n  e t a l. , 1 9 9 8 , K e m p to n  e t  a l. , 1 9 9 9 ) a n d  T ra il M a k in g  T e s t (H o u g h to n  e t  a l., 

1998).

W h e n  e x a m in in g  th e  p ro s e  m e m o ry  m e a s u re s , th e  p re s e n t s tu d y  fo u n d  th a t c o n tro l 

c h i ld re n  p e r fo rm e d  b e tte r  o n  th e  W R A M L  th a n  th e  o th e r  g ro u p s . T h e s e  re s u lts  a re  

c o n s is te n t w ith  K a p la n  e t a l. , (1 9 9 8 ). T h e y  fo u n d  th a t A D H D , A D H D /R D , a n d  R D  

c h ild re n  h a d  p o o re r  p e r fo rm a n c e  o n  th e  G e n e ra l  M e m o ry  In d e x , V e rb a l  M e m o ry  In d ex , 

L e a rn in g  M e m o r y  In d e x , a n d  V is u a l M e m o ry  In d e x  th a n  th e  C o n tro l c h ild re n  o n  th e  

W R A M L . N o  d if fe re n c e s  w e re  fo u n d  b e tw e e n  g ro u p s  o n  th e  C V L T -C  in  th e  p re s e n t  

s tu d y . T h e s e  re s u lts  a re  c o n s is te n t w ith  L o g e  e t  a l., (1 9 9 0 )  in  w h ic h  th e y  fo u n d  n o  

d if fe re n c e s  b e tw e e n  A D H D  a n d  n o n -A D H D  c h ild re n  o n  th e  C V L T -C . H o w e v e r , th e

r e s u l t s  a r e  i n c o n s i s t e n t  w i t h  K r a m e r  e t  a l . ,  ( 1 9 9 9 )  i n  w h i c h  t h e y  f o u n d  t h a t  R D  c h i l d r e n  

h a d  lo w e r  le v e ls  o f  re c a ll ,  s lo w e r  ra te s  o r  le a rn in g  a c ro s s  th e  5 tr i a ls  th a n  c o n tro ls , a n d
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w o rs e  o n  re c o g n itio n . In  K ra m e r  e t  a l. , (1 9 9 9 ) , th e y  c o m p a re d  d y s le x ic  c h ild re n  w ith  

c o n tro ls .

W illc u tt  e t  a l. , (2 0 0 5 )  fo u n d  th a t c h ild re n  w ith  A D H D  e x h ib ite d  w e a k n e s s e s  

p r im a r ily  o n  th e  re s p o n s e - in h ib it io n  a n d  p ro c e s s in g  s p e e d  ta s k s  a s  w e l l  as a  fe w  m e a s u re s  

o f  re a d in g  s k ill  a n d  v e rb a l w o rk in g  m e m o ry . T h e  c h ild re n  w ith  R D  h a d  d e f ic its  o n  

m e a s u re s  o f  re a d in g  a n d  la n g u a g e  s k ills , as  w e ll a s  w e a k n e s s e s  o n  v e rb a l w o rk in g  

m e m o ry , p ro c e s s in g  s p e e d , a n d  re s p o n s e  in h ib it io n . C h ild re n  w i th  R D  a n d  c o m o rb id  

A D H D  d is p la y e d  a  c o m b in a t io n  o f  th e  d e f ic its  s e e n  in  th e  R D  o n ly  a n d  A D H D  o n ly  

g ro u p s . N o n e  o f  th e  n e u ro p s y c h o lo g ic a l  m e a s u re s  w e re  a s s o c ia te d  s p e c if ic a lly  w ith  

A D H D , s u g g e s t in g  th a t th e  d is s o c ia t io n  b e tw e e n  A D H D  a n d  R D  m a y  n o t b e  c o m p le te . 

T h e y  c o n c lu d e d  th a t a  p ro c e s s in g  s p e e d  d e f ic it  is  c o m m o n  to  b o th  c h ild re n  w ith  A D H D  

a n d  R D . T h e  re s u lts  o f  th e  p re s e n t s tu d y  fo u n d  th a t th e  A D H D /R D  a n d  A D H D  g ro u p s  

h a d  s ig n i f ic a n t ly  lo w e r  p ro c e s s in g  s p ee d s  th a n  th e  C o n tro l g ro u p  a n d  th a t th e  A D H D /R D  

g ro u p  h a d  a  s ig n if ic a n tly  lo w e r  p ro c e s s in g  s p e e d  th a n  th e  A D H D  g ro u p . H o w e v e r , in  

c o n t ra s t  to  th e  W il lc u tt  e t a l., (2 0 0 5 )  s tu d y , th e  p re s e n t s tu d y  d id  n o t f in d  th e  R D -o n ly  

g ro u p  to  h a v e  a  s ig n if ic a n tly  lo w e r  p ro c e s s in g  s p e e d  th a n  th e  o th e r  g ro u p s  (i.e . 

A D H D /R D , A D H D , a n d  C o n tro l g ro u p s).

W h e n  e x a m in in g  th e  re a d in g  ta s k s  (p h o n o lo g ic a l p ro c e s s in g  ta s k ) , s ig n if ic a n t 

d i f f e re n c e s  w e re  fo u n d  o n  th e  P s u e d o w o rd  n a m in g  ta sk s . S p e c if ic a l ly ,  th e  R D  g ro u p  h a d  

w o rs e  p e r fo rm a n c e  th a n  th e  A D H D  a n d  C o n tro l g ro u p s . T h e  c h ild re n  w ith  c o m o rb id  

A D H D / R D  d i d  n o t  d i f f e r  s i g n i f i c a n t l y  f r o m  t h e  o t h e r  g r o u p s .  H o w e v e r ,  t h e  r e s u l t s  o f  t h e  

p re s e n t s tu d y  a re  c o n s is te n t w ith  p re v io u s  re s e a rc h  (e .g .,  P e n n in g to n  e t a l.,  1993 , W illc u tt
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e t a l. , 2 0 0 5 )  in  w h ic h  c h ild re n  w ith  R D  w e re  fo u n d  to  h a v e  p h o n o lo g ic a l p ro c e s s in g  

d e f ic its .

T h e  re s u lts  o f  th e  p re s e n t s tu d y  s u g g e s t th a t  c h ild re n  w ith  A D H D  h a v e  e x e c u tiv e  

fu n c tio n , im m e d ia te  a n d  d e la y e d  m e m o ry , a n d  p ro c e s s in g  s p e e d  d e fic its . A d d itio n a lly , 

c h ild re n  w ith  R D  h a v e  p h o n o lo g ic a l p ro c e s s in g  a n d  p ro c e s s in g  s p e e d  d e f ic its . T h e  

p r e s e n t re s u lts  a re  p r im a r i ly  c o n s is te n t w ith  p re v io u s  re s e a rc h  e x a m in in g  e x e c u tiv e  

fu n c tio n in g , m e m o ry , a n d  p h o n o lo g ic a l p ro c e s s in g  a b il i t ie s .

A  lim ita tio n  to  th e  p re s e n t s tu d y  is th e  s m a ll s a m p le  s iz e  o f  th e  fo u r  g ro u p s . 

C h ild re n  w e re  re fe r re d  f ro m  c lin ic s  a n d  th e  lo c a l s c h o o l s y s te m . W e  e s ta b lis h e d  r ig o ro u s  

in c lu s io n  c r i te r ia  fo r  o u r  c lin ic a l  g ro u p s . U n fo r tu n a te ly , m a n y  o f  th e  c h ild re n  re fe r r e d  to  

th e  p re s e n t s tu d y  fa ile d  to  m e e t o u r  in c lu s io n  c r ite r ia . Y e t d ia g n o s t ic  c r i t e r ia  in  th e  

p r e s e n t s tu d y  m a tc h  th e  c u r re n t d ia g n o s tic  c r i te r ia  fo r  b o th  A D H D  a n d  R D .

C le a r ly , lo n g itu d in a l w o rk  n e e d s  to  b e  c o n d u c te d  o r  g ro u p s  o f  v a r io u s  a g e s  n e e d  

to  b e  te s te d  to  e x a m in e  th e  te m p o ra l o c c u rre n c e  o f  A D H D  a n d  R D  to  e s ta b lis h  i f  a n d  h o w  

o n e  d is o rd e r  e m e r g e s  f ro m  th e  o th e r.
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