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This study investigates the ability of students with and without learning disabilities to learn 
a phonics rule implicitly and the ability of these students to report accurately about the rule 
verbally. Many researchers have argued that implicit learning denotes a form of learning that 
occurs without intention and results in adequate performance, but is not available to 
consciousness and so not verbalizable (Reber, 1993). Others have suggested that this in­
ability to verbalize may not be as definite as originally thought (Ericsson & Simon, 1993). 
This study examined the implicit learning and explicit knowledge capabilities of students 
between the ages of 10 and 12 with and without learning disabilities. Students acquired 
knowledge implicitly about the pronunciation of pseudowords that were governed by one of 
two phonics rules. They were then asked to verbalize explicitly about the acquired knowledge. 
Results indicate that implicit knowledge capabilities for all students were not significantly 
different. However, there were significant differences between students with and without 
learning disabilities on explicit knowledge scores. 

Cette etude analyse la capacite d'eleves avec et sans difficultes d'apprentissage ä apprendre de 
fagon implicite une regle de la methode phonetique et ensuite d'en parier de jagon adequate. 
Plusieurs chercheurs maintiennent que Vapprentissage implicite constitue une forme d'ap­
prentissage qui s'acquiert involontairement, qui entraine une performance adequate, mais 
dont on ne peut etre conscient et qu'on ne peut pas decrire (Reber, 1993). D'autres recherches 
proposent que cette incapacity ä verbaliser nest pas aussi nette qu'on Vavait cru (Ericsson & 
Simon, 1993). Les sujets de cette etude sur Vapprentissage implicite et sur les capacites 
explicites etaient des eleves ages d'entre 10 et 12 ans et qui avaient ou non des difficultes 
d'apprentissage. Les eleves ont acquis, de fagon implicite, des connaissances sur la pronuncia­
tion de logatomes regie par une de deux regies de la methode phonetique. Par la suite, on leur 
a demanded'expliciter les connaissances qu'ilsavaient acquises. Les resultats indiquent que 
la difference dans la capacite d'acquerir des connaissances implicites n'etait pas significative 
d'un eleve a Vautre. Par contre, la difference dans la capacite d'enoncer des connaissances 
explicites etait significative entre les eleves avec des difficultes d'apprentissage et ceux qui 
n'en presentaient pas. 

Introduction 
Psychologists have for many years examined the ability to verbalize about our 
internal states. Many of the educational practices in school today involve 
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act ivi t ies w h e r e s tudents m u s t l earn a n d then v e r b a l i z e about c o m p l e x p h e ­
n o m e n a . V e r b a l i z a t i o n entai ls the use of language , w h i c h has m a n y subsys­
tems that i n c o r p o r a t e s o u n d s , le t ter -sound re la t ionships , g r a m m a r , semantics , 
a n d v o c a b u l a r y . C o m m u n i c a t i n g t h r o u g h one's language entails k n o w i n g the 
r i g h t w a y to say s o m e t h i n g o n a par t i cu lar occas ion i n o r d e r to a c c o m p l i s h a 
speci f ic p u r p o s e (Gleason , 1985). In other w o r d s , k n o w i n g the language means 
k n o w i n g its p h o n o l o g y , m o r p h o l o g y , syntax, a n d semantics , as w e l l as its rules 
for use. T h i s c o m p l e x process becomes e v e n m o r e d i f f i c u l t as s tudents progress 
t h r o u g h e l e m e n t a r y s c h o o l a n d are i n u n d a t e d w i t h a constant battery of n e w 
w o r d s a n d w o r d fami l i es . N a g y a n d A n d e r s o n (1984) es t imated that p r i n t e d 
s c h o o l E n g l i s h conta ins a p p r o x i m a t e l y 88,500 w o r d fami l ies . F u r t h e r m o r e , it is 
es t imated that the average grade 5 s tudent has encountered a p p r o x i m a t e l y 
10,000 n e w r e a d i n g w o r d s per year . O n e ques t ion that f o l l o w s is: H o w c a n a 
s tudent l e a r n so m a n y w o r d s ? T h i s ques t ion becomes e v e n m o r e c o m p l e x i n 
the case of a s tudent w i t h l e a r n i n g disabi l i t ies ( L D ) . 

L e a r n i n g of l a n g u a g e c a n take place i m p l i c i t l y or e x p l i c i t l y . I m p l i c i t l earn­
i n g is a c q u i s i t i o n of k n o w l e d g e about the u n d e r l y i n g s tructure of a s t i m u l u s 
e n v i r o n m e n t b y a process that takes place w i t h o u t consc ious operat ions 
( D u l a n y , C a r l s o n , & D e w e y , 1984; W i n t e r & Reber, 1994). T h i s is a process 
w h e r e b y k n o w l e d g e of s t r u c t u r e d s t i m u l u s d o m a i n s is a c q u i r e d largely i n d e ­
p e n d e n t of c o n s c i o u s operat ions a n d large ly i n d e p e n d e n t of expl i c i t k n o w ­
ledge of b o t h the process of a c q u i s i t i o n a n d the k n o w l e d g e base that is 
a c q u i r e d . O n the other h a n d , exp l i c i t l e a r n i n g is a m o r e consc ious o p e r a t i o n 
w h e r e the i n d i v i d u a l m a k e s a n d tests hypotheses i n a search for s tructure . 

O f re levance to the present s t u d y is the ques t ion that once i n f o r m a t i o n is 
l e a r n e d , h o w accurate ly c a n students v e r b a l l y report o n in terna l states a n d 
soc ia l or c o g n i t i v e sk i l l s ? F u r t h e r m o r e , does this a b i l i t y to report v e r b a l l y d i f fer 
i n s tudents w i t h L D ? T o date f e w researchers have e x a m i n e d this latter ques­
t i o n . H o w e v e r , i n re la t ion to the first, m a n y researchers argue that h u m a n s 
h a v e n o m o r e p r i v i l e g e d access to their in te rna l states or the causes of their 
b e h a v i o r t h a n has a n observer (Berry & Broadbent , 1987; L e w i c k i , H i l l , & B izot , 
1988; N i s b e t t & W i l s o n , 1977). T h i s is often referred to as a d i s s o c i a t i o n b e t w e e n 
i m p l i c i t a n d e x p l i c i t k n o w l e d g e . I m p l i c i t k n o w l e d g e refers to k n o w l e d g e that 
is not accessible to consc iousness a n d cannot be v e r b a l l y r e p o r t e d , whereas 
e x p l i c i t k n o w l e d g e refers to k n o w l e d g e that is accessible to consciousness a n d 
can be v e r b a l l y r e p o r t e d . The d i ssoc ia t ion is u s u a l l y f o u n d i n a d i s c r e p a n c y 
b e t w e e n task p e r f o r m a n c e a n d the ab i l i ty to v e r b a l i z e about w h a t has been 
d o n e . H o w e v e r , others s u c h as E r i c s s o n a n d S i m o n (1993) counter this a r g u ­
m e n t b y s ta t ing that a l t h o u g h somet imes in terna l states are not accessible to 
consc iousness , there are m a n y s i tuat ions i n w h i c h a v e r b a l report can be 
t rus ted . 

Implicit and Explicit Awareness: A Theoretical Framework 
The process of r e a d i n g i n v o l v e s r e c o g n i z i n g w o r d s ef f ic ient ly w i t h c o m ­
p r e h e n s i o n . T h a t is, s tudents m u s t f luent ly a n d a u t o m a t i c a l l y process the w o r d 
a n d its a p p r o p r i a t e m e a n i n g . T h i s process requires that s tudents learn letter-
s o u n d correspondences that occur as patterns across w o r d s . A s students m a ­
ture, their k n o w l e d g e of the re la t ionships b e t w e e n letters a n d s o u n d s m a y 
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e v o l v e to a degree that a l l o w s a d v a n c e d phonet ic rules to be u n d e r s t o o d . 
F u r t h e r m o r e , as s tudents become s k i l l e d i n u n d e r s t a n d i n g a le t ter -sound cor­
r e s p o n d e n c e , they m a y transfer this k n o w l e d g e to a n o v e l e x e m p l a r of the 
i n i t i a l w o r d . T h i s transfer of k n o w l e d g e m a y be benef ic ia l i n that it m a y reduce 
the a m o u n t of c o g n i t i v e process ing i n i t i a l l y r e q u i r e d to u n d e r s t a n d the n o v e l 
e x e m p l a r , thus i n c r e a s i n g p r o c e s s i n g eff ic iency, f ree ing cogni t ive space that 
m a y n o w be u s e d for a m o r e a d v a n c e d c o g n i t i v e task (i.e., c o m p r e h e n s i o n or 
v e r b a l i z a t i o n ) . M a n y t r a d i t i o n a l approaches to teaching le t ter -sound cor­
respondences treat t h e m as l e a r n i n g that i n v o l v e s e x p l i c i t l y a n d consc ious ly 
i d e n t i f y i n g the le t ter - sound correspondences as a pat tern or a r u l e . H o w e v e r , 
i n i t i a l l e t t e r - s o u n d correspondences m a y be e n c o d e d at a n i m p l i c i t u n c o n ­
sc ious l e v e l d u r i n g w o r d r e c o g n i t i o n . In fact, m a n y s i g h t - w o r d or w h o l e - w o r d 
i n s t r u c t i o n a l approaches of ten leave the le t ter -sound re la t ionships i n w o r d s at 
a n i m p l i c i t l e v e l . A l t h o u g h i m p l i c i t , this l e a r n i n g m a y also result i n transfer of 
the k n o w l e d g e to n o v e l exemplars i n w o r d r e c o g n i t i o n ( V a n O r d e n , P e n ­
n i n g t o n , & Stone, 1990). A s students i m p l i c i t l y l earn a n d d e v e l o p a n u n d e r ­
s t a n d i n g of the le t ter - sound correspondence , they also m a y b e g i n to d e v e l o p a 
consc ious e x p l i c i t awareness of the correspondence (Berry, 1994; S m i t h , 1994; 
Stanley , M a t h e w s , Buss , & K o t l e r - C o p e , 1989). T h i s consc ious awareness m a y 
be the resul t of the learner 's a t tempt to construct a m o d e l of the u n d e r l y i n g 
i m p l i c i t p r o c e s s i n g r u l e , a n d this m o d e l m a y be based o n those f ragments of 
i m p l i c i t p r o c e s s i n g that are sal ient e n o u g h to be m a d e consc ious (Berry, 1994; 
B e r r y & B r o a d b e n t , 1988; Broadbent & F i t z g e r a l d , 1986). C o n s c i o u s ru le 
d e s c r i p t i o n s m a y also d e p e n d o n the m e t a l i n g u i s t i c language capabi l i t ies the 
s tudent c a n b r i n g to bear i n order to descr ibe h i s or her i m p l i c i t process ing ru le 
( K a r a n t h & Such i t ra , 1993). W e be l ieve that s tudents b o t h w i t h a n d w i t h o u t L D 
s h o u l d s h o w some ev idence of i m p l i c i t le t ter -sound correspondence a n d 
p h o n i c s r u l e a c q u i s i t i o n i n their a b i l i t y to read n e w exemplars of the ru le . 
H o w e v e r , w e also expect that s tudents w i t h o u t L D w i l l o u t p e r f o r m students 
w i t h L D i n this i m p l i c i t r u l e a c q u i s i t i o n process. The reasoning b e h i n d this 
expecta t ion is e x a m i n e d i n the f o l l o w i n g sect ion. 

S tudents b o t h w i t h a n d w i t h o u t L D s h o u l d be able to m a k e s o m e (a l though 
not all) of their i m p l i c i t l e a r n i n g consc ious i n the f o r m of v e r b a l reports . 
H o w e v e r , as w i t h the i m p l i c i t l e a r n i n g task, s tudents w i t h o u t L D are expected 
to d o c o n s i d e r a b l y better o n this task. In o u r e x a m i n a t i o n of earl ier research i n 
this area w e f o u n d that m a n y of the researchers w h o examine v e r b a l reports 
f a i l to e m b e d their w o r k i n a n y s o l i d theoret ical f r a m e w o r k . W e bel ieve that if 
researchers are to e x a m i n e accurate ly s tudents ' a b i l i t y to v e r b a l i z e their inter­
n a l c o g n i t i v e processes, it is cr i t ica l that they e x a m i n e h o w students p r o d u c e a 
v e r b a l repor t a n d e x p l a i n w h a t this d e m a n d s of their in terna l process ing sys­
tem. T h e present s t u d y adopts a theoret ical f r a m e w o r k of a h u m a n i n f o r m a t i o n 
p r o c e s s i n g theory i n o r d e r to p r o p o s e a m o d e l for the v e r b a l i z a t i o n process. 
P e r h a p s the m o s t w i d e l y accepted i n f o r m a t i o n process ing m o d e l of m e m o r y is 
the m o d a l m o d e l of A t k i n s o n a n d S h i f f r i n (1968). A s s u m i n g this theoretical 
f r a m e w o r k , t w o types of v e r b a l i z a t i o n are poss ib le : concurrent a n d retrospec­
t ive (Er icsson & S i m o n , 1993). W h e n v e r b a l i z a t i o n is concurrent w i t h the task, 
t w o th ings m u s t occur ; the task m u s t be c o m p l e t e d a n d the v e r b a l i z a t i o n m u s t 
occur c o n c u r r e n t l y . W h e n concurrent v e r b a l i z a t i o n is a direct a r t i c u l a t i o n of 
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i n f o r m a t i o n that is act ive i n shor t - term m e m o r y ( S T M ) a n d s tored i n a v e r b a l 
code, this is re ferred to as L e v e l 1 v e r b a l i z a t i o n . T h i s type of v e r b a l i z a t i o n 
occurs as the task is b e i n g c o m p l e t e d a n d the i n f o r m a t i o n is focused o n i n S T M . 
W h e n this occurs , n o i n t e r f e r i n g var iables enter the equat ion , a n d so v e r b a l i z a ­
t i o n is accurate a n d of ten c o m p l e t e . A n e x a m p l e of this is a t h i n k - a l o u d proce­
d u r e . L e v e l 2 c o n c u r r e n t v e r b a l i z a t i o n refers to the v e r b a l i z a t i o n of 
i n f o r m a t i o n that is not o r i g i n a l l y avai lab le i n a v e r b a l code. A s this occurs the 
i n f o r m a t i o n m u s t be r e c o d e d in to a v e r b a l code so that it m a y be v e r b a l i z e d . In 
f o l l o w i n g the a s s u m p t i o n s of the i n f o r m a t i o n p r o c e s s i n g theoret ical f rame­
w o r k , w h e n i n f o r m a t i o n i n S T M is not v e r b a l l y e n c o d e d , m a k i n g a v e r b a l 
repor t requires the c o r r e s p o n d i n g v e r b a l representat ions of the i n f o r m a t i o n to 
be cons t ruc ted . T h i s r e c o d i n g process w i l l m a k e at least m o d e s t d e m a n d s o n 
p r o c e s s i n g capac i ty a n d p r o c e s s i n g t ime . T h i s means that s o m e relevant i n f o r ­
m a t i o n m a y be lost, m a k i n g v e r b a l i z a t i o n d i f f i c u l t a n d p o s s i b l y inaccurate . 

A s e c o n d m e t h o d of v e r b a l i z a t i o n is referred to as retrospect ive v e r b a l i z a ­
t i o n . The c u r r e n t research incorporates this m e t h o d of v e r b a l i z a t i o n because 
m a n y c u r r e n t e d u c a t i o n a l pract ices el ici t verba l reports after the i n i t i a l ex­
p o s u r e to the i n f o r m a t i o n . Retrospect ive v e r b a l i z a t i o n is the m o s t general type 
of v e r b a l i z a t i o n , i n w h i c h s tudents are asked to report e v e r y t h i n g they c a n 
r e m e m b e r about the c o g n i t i v e process s t u d i e d . If the subject is asked i m m e d i ­
ately after p e r f o r m i n g the process , this m o d e l predic ts that some p r e v i o u s l y 
processed i n f o r m a t i o n w i l l s t i l l be i n S T M , p e r m i t t i n g some v e r b a l i z a t i o n . 
H o w e v e r , i n m a n y retrospect ive s i tuat ions , i n f o r m a t i o n m u s t be re t r ieved f r o m 
l o n g - t e r m m e m o r y ( L T M ) . T h i s m a y be p r o b l e m a t i c i n that re t r ieva l m a y not 
o n l y fa i l to access the p r e v i o u s l y processed i n f o r m a t i o n , b u t m a y o n occas ion 
access i n f o r m a t i o n that is c o n f u s e d w i t h the events b e i n g q u e r i e d . 

In s u m , this m o d e l of v e r b a l i z a t i o n assumes that o n l y i n f o r m a t i o n i n focal 
a t tent ion c a n be v e r b a l i z e d (Er icsson & S i m o n , 1993). I n accordance w i t h this 
m o d e l , three causes of the lack of or i n c o m p l e t e v e r b a l i z a t i o n are p r e d i c t e d . 
F irs t , the a p p r o p r i a t e i n f o r m a t i o n m a y not be accurately re t r ieved f r o m L T M , 
hence not s tored i n S T M a n d consequent ly not accessible for v e r b a l report . 
S e c o n d , the i n f o r m a t i o n i n i t i a l l y processed i n S T M m a y not be a p p r o p r i a t e l y 
s tored i n L T M a n d hence cannot be re t r ieved. T h i r d , the i n f o r m a t i o n avai lable 
i n S T M at the t i m e of the report m a y not be accurately repor ted . 

Students with Learning Disabilities 
P e r h a p s the m o s t f requent e m p i r i c a l f i n d i n g s i n research o n L D record q u a l i t a ­
t ive di f ferences i n c o g n i t i v e f u n c t i o n i n g of s tudents w i t h L D c o m p a r e d w i t h 
their n o n - L D peers ( S w a n s o n , 1998). H o w e v e r , it is a s s u m e d that these d i f ­
ferences are speci f ic to cer ta in c o g n i t i v e processes. P h o n o l o g i c a l awareness 
a n d m e m o r y p r o c e s s i n g are t w o cogni t ive funct ions that are p r e s u m e d to 
cont r ibute to the academic d i f f i cu l t i es exper ienced b y a s izable p o r t i o n of 
s tudents w i t h L D . P h o n o l o g i c a l awareness m a y be d e f i n e d as a set of c o g n i t i v e 
s k i l l s that enable c h i l d r e n to use i n f o r m a t i o n about the s o u n d structure of their 
o w n o r a l l a n g u a g e i n l e a r n i n g h o w to read ( W a g n e r & Torgesen , 1987). The 
p h o n o l o g i c a l awareness d i f f i cu l t i es exper ienced b y students w i t h L D are of ten 
mani fes t i n a d i s c r e p a n c y b e t w e e n c h r o n o l o g i c a l age l eve l a n d r e a d i n g age 
l e v e l . 

60 



Implicit and Explicit Awareness of a Phonics Rule 

M e m o r y p r o c e s s i n g is also a s ign i f i cant cogni t ive f u n c t i o n that contr ibutes 
to the d i f f i cu l t i e s e x p e r i e n c e d b y s tudents w i t h L D . O f p a r t i c u l a r i m p o r t a n c e to 
this s t u d y is the concept of w o r k i n g m e m o r y ( W M ) . B a d d e l e y a n d H i t c h (1974) 
a n d later B a d d e l e y (1986) suggested that the processes a t t r ibuted to W M reflect 
a m u l t i - p r o c e s s ac t iv i ty i n w h i c h p r o c e s s i n g capacit ies are a l located over a 
v a r i e t y of systems. W M is a d y n a m i c s y s t e m that emphas izes b o t h process ing 
a n d storage. Its capac i ty is l i m i t e d a n d c o n s i d e r e d to reside i n the l i m i t a t i o n s of 
s i m u l t a n e o u s l y s a t i s f y i n g b o t h the p r o c e s s i n g a n d storage d e m a n d s that a 
g i v e n task i m p o s e s ( D a n e m a n & C a r p e n t e r , 1980). T h e centra l execut ive c o m ­
p o n e n t of W M regulates a n d controls i n f o r m a t i o n flow w i t h i n the m e m o r y 
s y s t e m , the re t r i eva l of i n f o r m a t i o n f r o m L T M , a n d the p r o c e s s i n g a n d storage 
of i n f o r m a t i o n . T h e p r o c e s s i n g resources u s e d b y the central execut ive have 
l i m i t e d capac i ty . 

Verbal Reports and Students With Learning Disabilities 
Retrospect ive v e r b a l i z a t i o n about cogni t ive processes, a m e t h o d o l o g y often 
i n c o r p o r a t e d in to the e lementary c l a s s r o o m , m a y be a success ful m e t h o d of 
e l i c i t i n g v e r b a l reports if it occurs i m m e d i a t e l y after the i n i t i a l l e a r n i n g session. 
H o w e v e r , e v e n if this does occur , this m e t h o d m a y be p r o b l e m a t i c for s tudents 
w i t h L D , w h o m a y h a v e p a r t i c u l a r d i f f i cu l t ies i n v e r b a l i z i n g about their c o g n i ­
t ive processes d u e to speci f ic cogni t ive d i f f i cu l t ies that m a y i m p a i r the v e r y 
i n f o r m a t i o n p r o c e s s i n g sys tem that acts as a f r a m e w o r k for this m o d e l of 
v e r b a l i z a t i o n . 

In k e e p i n g w i t h the m o d a l m o d e l of i n f o r m a t i o n p r o c e s s i n g ( A t k i n s o n & 
S h i f f r i n , 1968), the rate of decay of i n f o r m a t i o n i n S T M can be b r o u g h t u n d e r 
the c o n t r o l of the i n d i v i d u a l . F o r e x a m p l e , if a s tudent rehearses i n f o r m a t i o n b y 
r e p e a t i n g it s u b v o c a l l y , the rate of decay m a y decrease. Tactics s u c h as rehears­
a l are c o n t r o l processes g o v e r n e d b y the central execut ive c o m p o n e n t that h e l p 
i n f o r m a t i o n to stay i n S T M . Students w i t h L D , w h o experience def ic i ts i n W M 
capac i ty or p r o c e s s i n g , m a y be less aware of the a p p r o p r i a t e tactics that act as 
s u c h c o n t r o l processes i n S T M ( W o n g , 1982). S w a n s o n (1993) f o u n d that s t u ­
dents w i t h L D rare ly u s e d a n a p p r o p r i a t e o r g a n i z a t i o n a l tactic w h e n they w e r e 
r e q u i r e d to rehearse i n f o r m a t i o n . It m a y be that the i n a b i l i t y of s tudents w i t h 
L D to e m p l o y rehearsal tactics does not reflect a n i n a b i l i t y to rehearse. Rather , 
it reflects the fa i lure to p r o d u c e the a p p r o p r i a t e tactics s p o n t a n e o u s l y . Re­
search suggests that this i n t u r n m a y be the outcome of d e v e l o p m e n t a l lag , i n 
that s tudents w i t h L D m a y be d e l a y e d i n their p r o d u c t i o n of the a p p r o p r i a t e 
rehearsa l tactics (S tanovich , 1988; Tarver , H a l l a h a n , K a u f m a n , & B a l l , 1976). 

Retrospect ive v e r b a l i z a t i o n is also re l iant o n the ab i l i ty to retr ieve i n f o r m a ­
t i o n f r o m L T M . T h i s re t r ieva l process is cer ta in ly fa l l ib le , b u t p a r t i c u l a r l y for 
s tudents w i t h L D . R e t r i e v a l p r o b l e m s h a v e been f o u n d to be p r i m a r y sources 
of i n d i v i d u a l di f ference i n L T M p e r f o r m a n c e (Swanson , A s h b a k e r , & Lee , 
1996). W o n g (1982) f o u n d that s tudents w i t h L D tend to select less eff icient 
re t r i eva l strategies, c o n d u c t a less exhaust ive search for re t r ieva l cues, a n d lack 
self c h e c k i n g s k i l l s i n the se lect ion of re tr ieval cues. 

W M is a re la t ive ly n e w focus i n the area of i n f o r m a t i o n p r o c e s s i n g a n d 
s tudents w i t h L D . T h i s m e m o r y s y s t e m is a d y n a m i c a n d act ive sys tem that 
facil itates the p r o c e s s i n g , storage a n d re t r ieva l of i n f o r m a t i o n (Baddeley & 
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H i t c h , 1974). T h e execut ive c o m p o n e n t of W M coordinates a n d orchestrates a 
s t u d e n t ' s c o g n i t i v e processes. V e r b a l i z a t i o n requires the m o v e m e n t of i n f o r ­
m a t i o n f r o m L T M to S T M . W M m a y be the c o m p o n e n t that coordinates this 
m o v e m e n t of i n f o r m a t i o n . S w a n s o n et a l . (1996) f o u n d that s tudents w i t h L D 
exper ience d i f f i c u l t i e s r e c a l l i n g i n f o r m a t i o n f r o m L T M p a r t i c u l a r l y w h e n 
p r o c e s s i n g d e m a n d s are h i g h . A s d e m a n d s decrease, reca l l becomes less d i f ­
f i c u l t . C u r r e n t research i n this area tends to s u p p o r t the n o t i o n that W M 
d i f f i c u l t i e s are re la ted to def ic i ts i n execut ive p r o c e s s i n g ( S w a n s o n , 1998). 
F u r t h e r m o r e , a l t h o u g h not p r e v i o u s l y e x a m i n e d , execut ive p r o c e s s i n g defici ts 
m a y c o n t r i b u t e to the cause of inaccurate or i n c o m p l e t e v e r b a l reports i n 
s tudents w i t h L D . 

In s u m , s tudents w i t h L D experience d i f f i cu l t ies i n m a n y areas of i n f o r m a ­
t i o n p r o c e s s i n g . T h e a b i l i t y to v e r b a l i z e is great ly d e p e n d e n t o n this process ing 
s y s t e m , so it w a s p r e d i c t e d that s tudents w i t h L D w o u l d s h o w p o o r p e r f o r ­
m a n c e i n their a b i l i t y to v e r b a l i z e about their cogni t ive processes. 

The Present Study 
In the present s t u d y w e c o m p a r e d i m p l i c i t l e a r n i n g a n d the v e r b a l reports of 
s tudents w i t h a n d w i t h o u t L D . Spec i f i ca l ly , w e m e a s u r e d s tudents ' a b i l i t y to 
l e a r n i m p l i c i t l y a p h o n i c s r u l e f o l l o w e d b y a m e a s u r e m e n t of their a b i l i t y to 
v e r b a l i z e the i r o w n c o g n i t i v e processes i n l e a r n i n g this ru le . A p h o n i c s ru le 
p a r a d i g m w a s u s e d because as s tudents progress t h r o u g h e lementary grades 
t h e y are cons i s tent ly e x p o s e d to n e w rules that g o v e r n language . L e a r n i n g a 
n e w p h o n i c s r u l e requires s tudents to ass imilate a n d a c c o m m o d a t e n o v e l 
i n f o r m a t i o n . T h e c o g n i t i v e processes i n v o l v e d i n this ac t iv i ty i n c l u d e m a n y of 
the processes p r e v i o u s l y descr ibed i n the i n f o r m a t i o n p r o c e s s i n g m o d e l of 
m e m o r y . 

F u r t h e r m o r e , v e r b a l reports w e r e e l ic i ted t h r o u g h a ro le -reversed teaching 
technique . T h i s t echnique is one that is r e c o m m e n d e d b y earl ier researchers 
(Stanley et a l . , 1989). W e be l ieve that the d i s s o c i a t i o n b e t w e e n i m p l i c i t a n d 
e x p l i c i t k n o w l e d g e of c o g n i t i v e processes m a y not be as great as suspected 
w h e n better measures of v e r b a l i z a t i o n are u s e d . M a n y researchers h a v e at­
t e m p t e d to o b t a i n v e r b a l i z a t i o n scores t h r o u g h the use of a w r i t t e n q u e s t i o n ­
na i re . S u c h techniques are of ten unsuccess fu l a n d m a y be p o o r predic tors of 
v e r b a l k n o w l e d g e . A l l o w i n g s tudents to v e r b a l i z e b y g i v i n g i n s t r u c t i o n to a 
n a i v e subject m a y be a m o r e advantageous m e t h o d of e l i c i t i n g v e r b a l reports . 
M a t h e w s et a l . (1989) d e s c r i b e d a teach-a loud p r o c e d u r e w h e r e par t i c ipants 
w e r e a s k e d to g i v e v e r b a l ins t ruct ions to someone else i n order that they 
p e r f o r m the task. T h i s p r o c e d u r e p r o v i d e s a n o p p o r t u n i t y for s tudents to m a k e 
o v e r t their competence i n c o m p l e t i n g the task, at the same t ime r e v e a l i n g the 
c o g n i t i v e processes that they m a y h a v e e m p l o y e d . 

A s m e n t i o n e d above , the ro le -reversed teaching technique w a s e m p l o y e d 
i m m e d i a t e l y after the i n i t i a l l e a r n i n g session. A retrospect ive v e r b a l i z a t i o n 
t e c h n i q u e is c o m m o n l y u s e d i n m a n y c lassrooms. H o w e v e r , i n order to ensure 
that i n f o r m a t i o n is not lost f r o m S T M , this technique w a s e m p l o y e d i m m e d i ­
ately after the i n i t i a l task. 

B a s e d o n the c u r r e n t theoret ical f r a m e w o r k a n d m e t h o d o l o g i c a l issues, 
three h y p o t h e s e s w e r e m a d e . First , it w a s h y p o t h e s i z e d that there w o u l d be 
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s o m e d i s s o c i a t i o n b e t w e e n w h a t w a s i m p l i c i t l y l earned a n d w h a t c o u l d be 
v e r b a l i z e d i n s tudents b o t h w i t h a n d w i t h o u t L D . T h i s result w a s expected 
because the v e r b a l reports w e r e e l ic i ted i n retrospect a n d the re tr ieval process 
that s tudents m u s t use m a y be fa l l ib le . Second, it w a s h y p o t h e s i z e d that s t u ­
dents w i t h o u t L D w o u l d have m o r e comple te a n d correct verba l reports t h a n 
w o u l d s tudents w i t h L D . T h i s p r e d i c t i o n is based o n the a s s u m p t i o n that 
s tudents w i t h L D m a y h a v e specif ic i n f o r m a t i o n process ing d i f f i cu l t ies that 
m a y affect their a b i l i t y to retr ieve the a p p r o p r i a t e i n f o r m a t i o n to be v e r b a l i z e d . 
T h i r d , it w a s h y p o t h e s i z e d that the process of a t t e m p t i n g to teach someone else 
a p h o n i c s r u l e w o u l d facil i tate a fur ther u n d e r s t a n d i n g of the i n i t i a l p h o n i c s 
r u l e . T h i s p r e d i c t i o n w a s based o n the a s s u m p t i o n that i n order to teach the 
p h o n i c s ru le to a n a i v e subject, s tudents m u s t reflect o n their o w n u n d e r s t a n d ­
i n g of the m a t e r i a l . T h i s re f lec t ion s h o u l d el ic i t deep process ing of the i n f o r m a ­
t i o n , w h i c h m a y consol idate a n d e x p a n d their i n i t i a l u n d e r s t a n d i n g of the 
p h o n i c s ru le . 

Method 
Participants 
T h i r t y - s i x s tudents (16 g i r l s , 20 boys) aged 10-12 years o l d f r o m m e d i u m s i z e d 
schools i n a n u r b a n area w e r e i n c l u d e d i n the s t u d y . Parenta l consent w a s 
o b t a i n e d for each p a r t i c i p a t i n g s tudent . T w e n t y - f o u r students w e r e c lass i f ied 
as h a v i n g a l e a r n i n g d i s a b i l i t y a n d 12 s tudents were c lass i f ied as not h a v i n g a 
l e a r n i n g d i s a b i l i t y . S tudents w i t h L D w e r e r a n d o m l y ass igned to one of t w o 
g r o u p s . L D P o s i t i v e (Pos) consis ted of 12 s tudents w i t h L D w h o were e x p o s e d 
to a l l three phases of the exper iment . L D N e g a t i v e (Neg) consis ted of 12 
s tudents w i t h L D w h o w e r e e x p o s e d to o n l y Phases 1 a n d 3 of the exper iment . 
S tudents w i t h o u t L D w e r e ass igned to the n o r m a l l y a c h i e v i n g ( N A ) P o s i t i v e 
(Pos) g r o u p a n d w e r e e x p o s e d to a l l three phases of the exper iment . A l l 
s tudents i n this s t u d y w e r e m a t c h e d for c h r o n o l o g i c a l age a n d h a d a n I Q 
b e t w e e n 85 a n d 115. A o n e - w a y analys is of var iance revealed that there w a s n o 
s ign i f i cant di f ference i n age be tween g r o u p s , F(2,33)=.203,p=.818, MS=.047. F o r 
the p u r p o s e of this s t u d y , s tudents w i t h l e a r n i n g disabi l i t ies w e r e o p e r a t i o n a l ­
l y d e f i n e d as h a v i n g a r e a d i n g grade score t w o grades b e l o w their n o n - L D 
peers . T h i s d i s c r e p a n c y w a s c o n f i r m e d first b y r e v i e w i n g the e d u c a t i o n a l files 
of a l l s tudents w i t h L D . A l l s tudents i d e n t i f i e d as L D h a d an I n d i v i d u a l i z e d 
E d u c a t i o n P l a n (IEP) a n d r e a d i n g data , as w e l l as I Q scores r e v i e w e d b y the 
p r i m a r y researcher u n d e r the s u p e r v i s i o n of the re levant R e g i o n a l B o a r d of 
E d u c a t i o n O f f i c e . F u r t h e r to this , the p r i m a r y researcher i n t e r v i e w e d each of 
the s t u d e n t s ' teachers. A l l teachers c o n f i r m e d the r e a d i n g age leve l a n d ab i l i ty 
status of the s tudents i d e n t i f i e d as L D . In o r d e r to for t i fy this data further , each 
s tudent , b o t h w i t h a n d w i t h o u t L D , w a s a d m i n i s t e r e d the W o r d A t t a c k a n d 
W o r d Ident i f i ca t ion subtests of the W o o d c o c k M a s t e r y Test of R e a d i n g A b i l i t y . 
T h e W o r d A t t a c k subtest is a test of phonet i c d e c o d i n g ab i l i ty . The W o r d 
Ident i f i ca t ion subtest is a test of s ight w o r d re c o gni t io n a n d of phonet ic d e c o d ­
i n g a b i l i t y . T w o tests w e r e a d m i n i s t e r e d i n o r d e r to ensure that b o t h phonet ic 
d e c o d i n g a n d s ight w o r d r e a d i n g processes w e r e accounted for w h e n measur ­
i n g r e a d i n g a b i l i t y . 
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Because r e a d i n g a b i l i t y is a n i n d e p e n d e n t var iab le i n this e x p e r i m e n t , it w a s 
d e c i d e d that a s ingle r e a d i n g grade score var iab le w o u l d enable r e a d i n g l eve l 
to be e x a m i n e d as a s ingle ent i ty . In accordance w i t h the s t a n d a r d i z e d proce ­
d u r e s of the W o o d c o c k J o h n s o n T e s t i n g M a n u a l , the W o r d A t t a c k score a n d 
the W o r d I d e n t i f i c a t i o n score w e r e c o m b i n e d to f o r m a n o v e r a l l R e a d i n g score. 
A w i t h i n - g r o u p p a i r e d samples t-test i n d i c a t e d n o s igni f i cant di f ference be­
t w e e n W o r d A t t a c k scores a n d W o r d Ident i f i ca t ion scores, L D Pos f ( l , l l ) = 
0.0277, p=.876; L D N e g f ( l , l l ) = 0.1018, p=.812; N A P o s , ¢(1,11)= 1.9234, p=.645. 
T h e W o r d A t t a c k a n d W o r d Ident i f i ca t ion scores w e r e recorded i n d i v i d u a l l y , 
b u t w e r e then c o m b i n e d i n o r d e r to indicate a r e a d i n g grade score for each 
s tudent . I n o r d e r to o b t a i n a r e a d i n g grade score, a l l s tudents w e r e a d ­
m i n i s t e r e d the W o o d c o c k J o h n s o n W o r d A t t a c k a n d W o r k Ident i f i ca t ion s u b ­
tests. Resul ts of these subtests are s h o w n i n Table 1. 

The Phonics Rule 
I n this s t u d y s tudents w e r e e x p o s e d to sentences that conta ined p s e u d o w o r d s 
that w e r e g o v e r n e d b y one of t w o p h o n i c s rules . 

Rule 1 E a c h p s e u d o w o r d conta ined a n i n i t i a l consonant . T h i s consonant 
c o u l d be a n y letter i n the a lphabet (C, В, T , S, etc.). T h i s w a s f o l l o w e d b y a 
v o w e l d i g r a p h , a l w a y s an ai (Cai, Tai, Sai, Vai, etc.). The v o w e l d i g r a p h w a s 
f o l l o w e d b y a s e c o n d s ingle consonant . A g a i n , this consonant c o u l d be a n y 
letter i n the a l p h a b e t (Cai t , Saiv, Tais , etc.). T h i s i n t u r n w a s f o l l o w e d b y a s ingle 
v o w e l . I n the case of R u l e 1, this v o w e l w a s a l w a y s an a (Caita, Taisa, Sa iva , 
etc.). T h e p s e u d o w o r d w a s then c o m p l e t e d w i t h a s ingle consonant . T h i s 
c o n s o n a n t w a s a l w a y s a n r (Caitar , T a i v a r , Saivar , etc.). In accordance w i t h this , 
each p s e u d o w o r d h a d t w o syl lables . P s e u d o w o r d s that c o n f o r m e d to R u l e 1 
w e r e p r o n o u n c e d u s i n g basic phonet i c p r i n c i p l e s . H o w e v e r , the first d i g r a p h 
(ai) w a s p r o n o u n c e d as a short ai s o u n d , as i n the w o r d said. T h u s this r u l e w a s 
charac ter ized as f o l l o w s : if the v o w e l letter i n the second sy l lab le of the p s e u ­
d o w o r d w a s a n a the v o w e l d i g r a p h of the f irst sy l lab le w a s p r o n o u n c e d as a 
short ai (said). 

Rule 2. E a c h of these p s e u d o w o r d s also c o n t a i n e d a n i n i t i a l consonant . T h i s 
consonant c o u l d be a n y letter i n the a lphabet (B, D , K , M , etc.). T h i s w a s 
f o l l o w e d b y a v o w e l d i g r a p h , a l w a y s a n ai (Bai, Tai, Kai, Vai, etc.). T h e v o w e l 
d i g r a p h w a s f o l l o w e d b y a second consonant d i g r a p h . T h i s consonant w a s a 
basic yh, sh, th, o r ch b l e n d (Caith, Saiph, Taich, Bais/i, etc.). T h i s i n t u r n w a s 
f o l l o w e d b y a s ing le v o w e l . In the case of R u l e 2, this v o w e l w a s a l w a y s a n e 
(Caiphe , Taithe, Saithe, etc.). T h e p s e u d o w o r d w a s c o m p l e t e d w i t h a s ingle 

Table 1 
Word Attack, Word Identification and Reading Grade Means 

and Standard Deviations (SD). 

Word Attack Word Identification Reading Grade Score 
Mean SD Mean SD Mean SD 

LD Pos 4.06 0.51 4.04 0.50 4.04 0.44 

LD Neg 3.99 0.33 3.92 0.35 3.98 0.34 

NA Pos 7.00 0.79 5.28 0.61 6.16 0.70 
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consonant , a l w a y s a n r (Caither , Taisher , Saipher , etc.). P s e u d o w o r d s that 
c o n f o r m e d to R u l e 2 w e r e also p r o n o u n c e d u s i n g basic phonet ic p r i n c i p l e s . 
H o w e v e r , the first d i g r a p h (ai) w a s p r o n o u n c e d as a l o n g ai s o u n d as i n the 
w o r d paid. T h i s r u l e can be charac ter ized as f o l l o w s : if the v o w e l letter i n the 
second s y l l a b l e of the p s e u d o w o r d w a s a n e the first v o w e l d i g r a p h w a s 
p r o n o u n c e d as a l o n g ai (paid) . 

A l l p s e u d o w o r d s w e r e a l w a y s f o u n d i n the f o r m of a p r o p e r n a m e ( M r . or 
M r s . C a i s a r ) . T h i s w a s d o n e i n o r d e r to m a k e the p s e u d o w o r d s as m e a n i n g f u l 
as poss ib le . It is i m p o r t a n t to note that the c h i l d r e n i n the s t u d y h a d n o t rouble 
t reat ing the p s e u d o w o r d s as surnames set i n sentence contexts. 

It is a lso i m p o r t a n t to note that these rules were m o r e c o m p l e x than the 
average p h o n i c s r u l e . N o r m a l l y , p r o n u n c i a t i o n of a v o w e l d i g r a p h is not 
c o n d i t i o n a l i z e d o n a f o l l o w i n g suf f ix . H o w e v e r , b y c o n s t r u c t i n g the p h o n i c s 
r u l e so that the p r o n u n c i a t i o n of the target letters w a s a f u n c t i o n of the f o l l o w ­
i n g letters er or ar, it can be a r g u e d that the ru le w a s m a d e m o r e sal ient , but at 
the same t i m e u n f a m i l i a r . T h i s w a s i m p o r t a n t as it is d i f f i c u l t to f i n d a p h o n i c s 
r u l e that is c o m p l e t e l y n e w to e v e r y s tudent , p a r t i c u l a r l y i n the age g r o u p that 
w a s tested. T h u s the c o n s t r u c t i o n of a r u l e of this nature c o n t r o l l e d as m u c h as 
poss ib le for p r e v i o u s l e a r n i n g experience w i t h the v o w e l d i g r a p h ai. O f course, 
w e rea l ize that n o s u c h rules exist i n o u r language . Never the less , i t s h o u l d be 
n o t e d that the p r o n u n c i a t i o n of ai i n said a n d paid is i n fact c o n d i t i o n a l i z e d o n 
the s u r r o u n d i n g letter context . 

Procedure 
T h e e x p e r i m e n t w a s d i v i d e d into f o u r phases : Phase 1, the i m p l i c i t ru le a c q u i s i ­
t i o n phase ; Phase 2, the iso lated i m p l i c i t test ing phase ; Phase 3, the role 
reversed t e a c h i n g phase ; a n d Phase 4, the posttest of the p h o n i c s r u l e k n o w ­
ledge . Before s tar t ing Phase 1 of the test ing, each s tudent w a s a d m i n i s t e r e d the 
W o o d c o c k W o r d A n a l y s i s Test a n d the W o o d c o c k W o r k Ident i f i ca t ion Test. 
These tests w e r e d e s i g n e d to g i v e a n accurate r e a d i n g grade score for each 
s tudent . T h i s w a s necessary to c o m p a r e i m p l i c i t a n d expl i c i t funct ions be tween 
r e a d i n g age m a t c h e d g r o u p s . T e s t i n g took place i n the schools , u s u a l l y i n the 
resource r o o m or the l i b r a r y . E a c h s tudent w a s tested i n d i v i d u a l l y for a p p r o x ­
i m a t e l y one h o u r . 

Phase 1. I n Phase 1 of the e x p e r i m e n t , L D Pos , L D N e g , a n d N A Pos w e r e a l l 
e x p o s e d to the o r i g i n a l i m p l i c i t l e a r n i n g sess ion. I m p l i c i t l e a r n i n g w a s u s e d i n 
o r d e r to account for the vast a m o u n t of i n f o r m a t i o n that s tudents encounter 
i n d e p e n d e n t of d i rec t i n s t r u c t i o n . A l s o , m a n y w h o l e - w o r d e d u c a t i o n a l prac ­
tices use this type of l e a r n i n g . D u r i n g this session, each g r o u p w a s e x p o s e d to 
sets of 12 sentences. T h e first set w a s labeled I n t r o d u c t i o n . E a c h of the senten­
ces i n this set c o n t a i n e d one p s e u d o w o r d . The p s e u d o w o r d f o l l o w e d one of the 
t w o poss ib le p h o n i c s rules . S ix of the 12 sentences c o n t a i n i n g p s e u d o w o r d s 
that f o l l o w e d p h o n i c s ru le 1, whereas the other 6 f o l l o w e d p h o n i c s ru le 2. A n 
e x a m p l e of each type of sentence is , " M r . T a i v a r is c u t t i n g the grass , " or "I s a w 
M r s . S a i p h e r at the B l u e Jays g a m e . " The first e x a m p l e sentence contains a 
p s e u d o w o r d that f o l l o w s p h o n i c s ru le 1, whereas the second e x a m p l e sentence 
conta ins a p s e u d o w o r d that f o l l o w s p h o n i c s ru le 2. It is i m p o r t a n t to note that 
a l l of the w o r d s , other than the p s e u d o w o r d s , w e r e at a r e a d i n g leve l that d i d 
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not p lace h i g h d e c o d i n g d e m a n d s o n a n y of the students . F o r the i n t r o d u c t i o n 
set, the researcher r e a d each sentence, p r o n o u n c i n g the p s e u d o w o r d correct ly . 
T h e s tudent w a s t h e n a s k e d to repeat the sentence. The researcher corrected the 
s tudent if the p s e u d o w o r d w a s p r o n o u n c e d incorrec t ly . T h i s c o n t i n u e d u n t i l 
a l l 12 sentences of the i n t r o d u c t i o n set w e r e read . A t n o t ime d u r i n g this phase 
w a s the s tudent t o l d the r u l e . T h e y w e r e s i m p l y asked to read the sentence a n d 
w o r d s they h e a r d a n d g i v e correct ive feedback. 

S tudents w e r e t h e n e x p o s e d to a second s i m i l a r set of 12 sentences. A g a i n , 
this set c o n t a i n e d 12 sentences, 6 of the 12 c o n t a i n i n g a p h o n i c s r u l e 1 p s e u d o -
w o r d a n d 6 c o n t a i n i n g a p h o n i c s r u l e 2 p s e u d o w o r d . The dif ference here w a s 
that s tudents w e r e a s k e d to read each sentence o n their o w n . A f t e r r e a d i n g 
each sentence, s tudents w e r e g i v e n feedback o n w h e t h e r they h a d p r o n o u n c e d 
the p s e u d o w o r d correc t ly . If the students p r o n o u n c e d the w o r d correct ly , they 
w e r e t o l d to c o n t i n u e o n to the next sentence. O n the other h a n d , if the s tudents 
p r o n o u n c e d the p s e u d o w o r d incorrec t ly , they w e r e g i v e n the correct p r o n u n ­
c i a t i o n a n d a s k e d to read the next sentence. W h e n the students h a d r e a d 12 
sentences they h a d c o m p l e t e d one t r i a l . T h e y w e r e t h e n asked to read sentences 
i n t r i a l 2, w h i c h c o n t a i n e d 12 m o r e sentences, each c o n t a i n i n g a p h o n i c s r u l e 1 
or p h o n i c s r u l e 2 p s e u d o w o r d . Students c o n t i n u e d to read t h r o u g h sets of 
sentence a p p r o p r i a t e l y labe led t r i a l 1, t r ia l 2, t r ia l 3, a n d so for th . T h i s c o n ­
t i n u e d u n t i l s tudents h a d reached cr i te r ion , w h i c h w a s d e f i n e d as s tudents 
r e a d i n g t h r o u g h t w o consecut ive tr ials p r o n o u n c i n g the p s e u d o w o r d i n 10 of 
the 12 sentences correct ly . A g a i n , at n o t ime d u r i n g this phase w e r e s tudents 
t o l d the p a r t i c u l a r s of the r u l e . T h i s e n s u r e d that if l e a r n i n g d i d i n fact occur , it 
o c c u r r e d i m p l i c i t l y . O n c e the s tudent reached cr i ter ion , the f irst phase w a s 
c o m p l e t e . T r i a l s a n d errors to c r i t e r i o n w e r e r e c o r d e d . 

Phase 2. Phase 2 cons is ted of a test of i m p l i c i t k n o w l e d g e . T h i s test w a s 
a d m i n i s t e r e d a p p r o x i m a t e l y 10 m i n u t e s after Phase 1. A l l three g r o u p s w e r e 
a d m i n i s t e r e d t w o tests of i m p l i c i t k n o w l e d g e . The first c o n t a i n e d 12 sentences 
s i m i l a r to those the s tudents exper ienced d u r i n g Phase 1. The second c o n t a i n e d 
12 i s o l a t e d p s e u d o w o r d s . T h e first test m e a s u r e d the i m p l i c i t k n o w l e d g e that 
each s tudent a c q u i r e d d u r i n g Phases 1 a n d 2. T h e second test m e a s u r e d 
w h e t h e r the context of the sentence p l a y e d a role i n the i m p l i c i t l e a r n i n g of the 
p s e u d o w o r d . 

Phase 3. Phase 3 i n v o l v e d the role -reversed teaching technique. T h i s w a s a 
m e a s u r e of s t u d e n t s ' a b i l i t y to v e r b a l i z e about in te rna l states p e r t a i n i n g to the 
p h o n i c s r u l e . O n l y L D Pos a n d N A Pos were i n v o l v e d i n the role -reversed 
t e a c h i n g phase . L D N e g w a s e x c l u d e d i n o r d e r to test the t h i r d hypothes i s of 
the s t u d y . H o w e v e r , i n o r d e r to c o n t r o l for pract ice effects, L D N e g w a s 
e x p o s e d to the target sentences. The students i n this g r o u p w e r e s i m p l y asked 
to q u i e t l y r e a d the sentences to themselves for the a p p r o x i m a t e d u r a t i o n of the 
v e r b a l i z a t i o n sess ion (approx . 15 minutes ) . 

D u r i n g Phase 3 s tudents i n L D pos a n d N A pos h a d to e x p l a i n v e r b a l l y a n d 
teach the n e w l y a c q u i r e d p h o n i c s r u l e to a n a i v e subject. In this s t u d y the 
researcher acted as the n a i v e subject for three reasons. First , at this p o i n t of the 
s t u d y the s t u d e n t h a d t i m e to become comfortable w o r k i n g w i t h the re­
searcher. S e c o n d , the consistent responses of one n a i v e subject s h o u l d increase 
the i n t e r n a l r e l i a b i l i t y of the v e r b a l report measurement . T h i r d , the use of a 
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classmate or schoolmate m a y i n f r i n g e o n the p r i v a c y that w a s e n s u r e d to each 
of the s tudents p a r t i c i p a t i n g i n this s t u d y . 

In this phase s tudents w e r e g i v e n a set of 12 sentences a n d asked to e x p l a i n 
h o w to p r o n o u n c e the p s e u d o w o r d f o u n d i n each sentence. E a c h p s e u d o w o r d 
f o l l o w e d the ru le f o u n d i n Phases 1 a n d 2. In each case students were t o l d to 
e x p l a i n the r u l e to the researcher i n their o w n w o r d s . D u r i n g this phase the 
researcher r e m a i n e d consistent a n d u n b i a s e d w i t h responses. In each case the 
researcher r e s p o n d e d once that the ins t ruct ions g i v e n b y the s tudent w e r e not 
u n d e r s t o o d a n d also m i s p r o n o u n c e d 6 of the 12 p s e u d o w o r d s . A t the e n d of 
this phase the researcher once a g a i n asked the s tudent h o w to p r o n o u n c e the 
p s e u d o w o r d . T h i s d i scourse w a s r e c o r d e d for fu ture analys is . It w a s b e l i e v e d 
that s tudents able to at least p a r t l y v e r b a l i z e about the mechanics of the 
p h o n i c s r u l e h a d some consc ious k n o w l e d g e of their in te rna l cogni t ive state i n 
r e l a t i o n to the mechanics of the ru le . 

Phase 4. Phase 4 i n c l u d e d a l l three g r o u p s . L D Pos , L D N e g a n d N A Pos 
w e r e a d m i n i s t e r e d for the second t ime the o r i g i n a l test of i m p l i c i t k n o w l e d g e 
that w a s a d m i n i s t e r e d i n Phase 2. The i m p r o v e m e n t s i n scores w e r e of interest. 
S p e c i f i c a l l y , i t w a s of interest w h e t h e r the g r o u p s that w e r e treated w i t h Phase 
3 w o u l d increase their p h o n i c s ru le k n o w l e d g e score w h e n g i v e n the posttest of 
p h o n i c s r u l e k n o w l e d g e . 

Results 
T h e r e a d i n g g r a d e score differences w e r e m e a s u r e d b e t w e e n g r o u p s . Results 
ind ica te a s igni f i cant di f ference w a s f o u n d b e t w e e n g r o u p s , F(2,33)=36.44, 
p<.001, MS=18.57 . A T u k e y b Post H o c analys is i n d i c a t e d that the difference 
o c c u r r e d b e t w e e n the n o n - L D g r o u p a n d b o t h L D g r o u p s . 

D u r i n g Phase 1 of the s t u d y , a l l three g r o u p s u n d e r w e n t a n i m p l i c i t l earn­
i n g sess ion w h e r e they w e r e e x p o s e d to a n d i m p l i c i t l y learned to c r i te r ion the 
correct p r o n u n c i a t i o n of p s e u d o w o r d s that f o l l o w e d one of the t w o poss ible 
p h o n i c s rules . A m e a s u r e m e n t of tr ials to c r i t e r i o n revea led a s igni f i cant d i f ­
ference b e t w e e n g r o u p s , F(2,33)=9.55, p<.05, MS=11.86. A T u k e y b Post H o c 
ana lys i s s h o w e d that the di f ference o c c u r r e d b e t w e e n the n o n - L D g r o u p a n d 
b o t h L D g r o u p s . T r i a l s a n d errors to c r i t e r ion for a l l g r o u p s are i l lus t ra ted i n 
Table 2. 

D u r i n g Phase 2 of the s t u d y a l l three g r o u p s w e r e a d m i n i s t e r e d a transfer 
test d e s i g n e d to assess w h e t h e r they w e r e u s i n g the p h o n i c s rules a c q u i r e d i n 
Phase 1. T h i s test m e a s u r e d the degree to w h i c h i m p l i c i t k n o w l e d g e a c q u i r e d 
i n Phase 1 h a d been l earned a n d transferred to m e m o r y . T w o tests were 
a d m i n i s t e r e d , one c o n s i s t i n g of i so lated w o r d s a n d the other of sentences. T h i s 
w a s d o n e i n o r d e r to assess to w h a t degree the r e a d i n g of the p s e u d o w o r d i n 
the sentence w a s a f u n c t i o n of sentence context c u e i n g . E a c h of the tests w a s 
scored o u t of a poss ib le 12 m a r k s . A p a i r e d s a m p l e f-test s h o w e d n o s igni f i cant 
di f ferences b e t w e e n b o t h i so lated w o r d a n d sentence tests i n each g r o u p , L D 
Pos , £(1,11)= -1.1959, p=.745; L D N e g , ¢(1,11)= -0.1016, p=.811; N A Pos , f ( l , l l ) = 
-0 .0331, p=.856. Therefore , the scores o n b o t h tests w e r e averaged together a n d 
d e f i n e d as a p h o n i c s ru le Per formance var iab le . T h i s var iable w a s interpreted 
as b e i n g i n d i c a t i v e of the a m o u n t of k n o w l e d g e of the p h o n i c s ru le that w a s 
i m p l i c i t l y a c q u i r e d d u r i n g Phase 1. L D Pos h a d a m e a n p h o n i c s ru le Per for -
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Table 2 
Trials and Errors to Criterion 

Trials to Criterion Errors to Criterion 
Mean SD Mean SD 

LD Pos 7.33 1.07 41.75 7.00 

LD Neg 7.58 1.00 44.50 4.62 

NA Pos 5.57 0.75 30.75 4.49 

m a n c e score of M=8.25 (1.22), L D N e g h a d a m e a n of M = 8 . 3 3 (1.05), a n d N A 
Pos h a d a m e a n of M=9 .38 (1.13). A o n e - w a y analys is of var iance i n d i c a t e d that 
there w a s a s ign i f i cant di f ference b e t w e e n g r o u p s i n their ab i l i ty to transfer 
k n o w l e d g e to m e m o r y , F(2,33)=3.89, p<.05, MS=1.13 . A T u k e y b Pos t H o c 
ana lys i s r e v e a l e d that the di f ference o c c u r r e d be tween the g r o u p of s tudents 
w i t h o u t L D a n d b o t h g r o u p s of s tudents w i t h L D . 

In Phase 3 o n l y s tudents i n L D Pos a n d N A Pos used the ro le - reversed 
teaching technique i n o r d e r to v e r b a l i z e about the p h o n i c s ru le . V e r b a l reports 
w e r e r e c o r d e d a n d c o d e d i n t o three o p e r a t i o n a l l y d e f i n e d var iables . T h e first 
v e r b a l repor t v a r i a b l e w a s labeled A c c u r a t e V e r b a l R e p o r t ( A V R ) . In o r d e r for 
s tudents to receive a score of 1 for this var iab le , they m u s t h a v e f u l l y a n d 
accurate ly v e r b a l i z e d the mechanics of the p h o n i c s ru le . Spec i f i ca l ly , s tudents 
n e e d e d to state f u l l y that the p s e u d o w o r d s d i f f e r e d i n p r o n u n c i a t i o n a c c o r d i n g 
to the s u f f i x a n d m i d d l e consonant b l e n d of each w o r d . T h e second v e r b a l 
repor t v a r i a b l e w a s labe led P a r t i a l V e r b a l R e p o r t ( P V R ) . In o r d e r for s tudents 
to receive a score of 1 for this var iab le , they m u s t p a r t l y c o m p l e t e a s o m e w h a t 
inaccurate v e r b a l repor t about the mechanics of the p h o n i c s ru le . Spec i f i ca l ly , 
s tudents n e e d e d to state that the p s e u d o w o r d s w e r e p r o n o u n c e d d i f f e rent ly 
a n d that the di f ference w a s d e p e n d e n t o n either the p s e u d o w o r d ' s m i d d l e 
c o n s o n a n t b l e n d or the p s e u d o w o r d ' s suf f ix c o m p o n e n t . The t h i r d v e r b a l 
report v a r i a b l e w a s labe led Inaccurate V e r b a l Repor t ( IVR) . In o r d e r for s t u ­
dents to receive a score of 1 for this var iable , they m u s t have h a d c o m p l e t e l y 
inaccurate v e r b a l reports about the p h o n i c s ru le . G r o u p differences for a l l 
V e r b a l R e p o r t var iab les are i l l u s t r a t e d i n Table 3. 

Phase 4 of the s t u d y i n c l u d e d a l l three g r o u p s . G r o u p s were a d m i n i s t e r e d a 
posttest of k n o w l e d g e of the p h o n i c s ru le . The posttest w a s s i m i l a r to the test 
a d m i n i s t e r e d i n Phase 2, one test cons i s t ing of isolated w o r d s a n d the other 
c o n s i s t i n g of sentences. T h e sentences w e r e di f ferent f r o m those presented i n 
Phase 2 i n o r d e r to c o n t r o l for a practice effect. O n the p h o n i c s r u l e Per for ­
m a n c e posttest, L D Pos h a d a m e a n score of M=8.79 (1.30), L D N e g h a d a m e a n 
score of M=8 .42 (.90), a n d N A Pos h a d a m e a n score of M=9 .67 (1.13). S i m i l a r to 
the pre test, a n ana lys i s of var iance i n d i c a t e d a s igni f i cant di f ference b e t w e e n 
g r o u p s , F(2,33)=4.33, p<.05, M S - 1 . 2 2 . H o w e v e r , a T u k e y b Pos t hoc analys is 
i n d i c a t e d that the posttest di f ference o c c u r r e d b e t w e e n the L D N e g a n d b o t h 
L D Pos a n d N A Pos . W i t h i n - g r o u p pre- posttest scores are i l lus t ra ted i n Table 
4. 
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Table 3 
Univariate t-tests for Group Differences in Verbal Reports 

LDPos NA Pos t-value 

Mean SD Mean SD 

Accurate Verbal Report .08 .29 .42 .51 -1.96* 

Partial Verbal Report .25 .45 .33 .45 -0.43 

Inaccurate Verbal Report .67 .51 .25 .45 2.16* 

*p<.05. 

Discussion 
L i t t l e research has been d o n e o n the role of consciousness i n the a c q u i s i t i o n of 
p h o n i c s ru les . In this s t u d y students b o t h w i t h a n d w i t h o u t L D were exposed 
to t w o types of p s e u d o w o r d s c o n f o r m i n g to one of t w o p h o n i c s rules . 

O u r f irst h y p o t h e s i s e x a m i n e d the associat ion b e t w e e n w h a t w a s i m p l i c i t l y 
l e a r n e d a n d w h a t c o u l d be v e r b a l i z e d i n s tudents b o t h w i t h a n d w i t h o u t L D . 
O n e e lement of this h y p o t h e s i s w a s s tudents ' i m p l i c i t l e a r n i n g a n d i m p l i c i t 
k n o w l e d g e . A s i n d i c a t e d i n Table 1, s tudents w i t h L D took s i g n i f i c a n t l y longer 
to reach the p h o n i c s ru le c r i t e r i o n a n d also m a d e s ign i f i cant ly m o r e errors 
w h i l e r e a c h i n g this c r i t e r i o n . T h i s result is not s u r p r i s i n g g i v e n the c h r o n o l o g i ­
ca l a g e - m a t c h d e s i g n of this s t u d y . Students w i t h L D w e r e m a t c h e d w i t h N A 
students for c h r o n o l o g i c a l age a n d , as m e a s u r e d b y the W o o d c o c k J o h n s o n 
Test Bat tery , w e r e r e a d i n g s i g n i f i c a n t l y b e l o w the N A g r o u p . These data c o m ­
b i n e d w i t h the i n f o r m a t i o n f r o m teachers a n d the data a c q u i r e d f r o m IEPs 
suggest that the s tudents w i t h L D i n this s t u d y h a v e a s igni f i cant p h o n o l o g i c a l 
p r o c e s s i n g p r o b l e m that affects their r e a d i n g ab i l i ty . A s s u m i n g this , it w a s 
expected that s tudents w i t h L D w o u l d appear to l a g i n their i m p l i c i t a c q u i s i ­
t i o n of the p s e u d o w o r d p h o n i c s r u l e . The data i n Table 1 indicate that this l a g 
exists. H o w e v e r , i t is i m p o r t a n t to recognize that s tudents w i t h L D e v e n t u a l l y 
d o acquire the p h o n i c s ru le . 

F o l l o w i n g the i m p l i c i t a c q u i s i t i o n phase , b o t h L D a n d N A g r o u p s w e r e 
a d m i n i s t e r e d a test of i m p l i c i t k n o w l e d g e . The N A g r o u p h a d an average 
i m p l i c i t k n o w l e d g e score of 78.17% a n d the L D g r o u p s h a d a n average i m p l i c i t 
k n o w l e d g e score of 69.42. These results indicate that b o t h g r o u p s a c q u i r e d the 
p h o n i c s r u l e i n s o m e i m p l i c i t sense. A l t h o u g h s tudents w i t h o u t L D d i d s h o w a 

Table 4 
Pre- Posttest Scores of Knowledge of Phonics Rules 

Pretest Posttest t-value 
Mean SD Mean SD 

NA Pos 9.38 1.13 9.67 1.13 -2.00 

LD Pos 8.25 1.22 8.79 1.30 -3.32* 

LD Neg 8.33 1.05 8.42 .90 - .34 

*p<.01. 
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q u i c k e r rate of i m p l i c i t l e a r n i n g , these results d i d not indicate that s tudents 
w i t h L D lack the capac i ty to learn the p h o n i c s r u l e i m p l i c i t l y . In fact, the 
g r o u p s of s tudents w i t h L D d i d reach cr i ter ion s o o n after the g r o u p of s tudents 
w i t h o u t L D . There w a s not one case i n w h i c h a L D student d i d not reach 
c r i t e r i o n . These results are i n accordance w i t h the f i n d i n g s of W i n t e r a n d Reber 
(1994) w h o m a k e three a s s u m p t i o n s about i m p l i c i t funct ions . First , i m p l i c i t 
systems s h o u l d be r o b u s t i n the face of d i sorders a n d d y s f u n c t i o n s that c o m ­
p r o m i s e e x p l i c i t c o g n i t i v e systems. Second, i m p l i c i t c o g n i t i v e funct ions s h o u l d 
s h o w f e w e r effects of age a n d d e v e l o p m e n t a l l e v e l t h a n expl i c i t c o g n i t i v e 
f u n c t i o n s . T h i r d , measures of i m p l i c i t funct ions s h o u l d s h o w less i n d i v i d u a l -
t o - i n d i v i d u a l v a r i a b i l i t y t h a n c o r r e s p o n d i n g measures of expl i c i t funct ions . 
S tudents w e r e able to learn to decode the p s e u d o w o r d s . M o s t s tudents w e r e 
a lso able to pass the transfer test, w h i c h meant that they h a d s o m e i m p l i c i t 
k n o w l e d g e of the u n d e r l y i n g rules g o v e r n i n g the p s e u d o w o r d s . 

O u r first h y p o t h e s i s a lso i n c l u d e d the expectat ion that there w o u l d be some 
d i s s o c i a t i o n b e t w e e n w h a t w a s i m p l i c i t l y learned a n d w h a t c o u l d be v e r b a l ­
i z e d . T h i s w a s p a r t l y s u p p o r t e d i n that o n l y 8% of s tudents w i t h L D a n d o n l y 
4 2 % of s tudents w i t h o u t L D w e r e able to verba l ize accurate ly about the 
p h o n i c s r u l e . I n i t i a l l y , this suggests that a d i s s o c i a t i o n exists b e t w e e n i m p l i c i t 
a n d e x p l i c i t k n o w l e d g e . In other w o r d s , s tudents b o t h w i t h a n d w i t h o u t L D 
d i d h a v e i m p l i c i t k n o w l e d g e of the p h o n i c s ru le , but h a d s i g n i f i c a n t l y less 
e x p l i c i t k n o w l e d g e of the r u l e . A great dea l of p s y c h o l o g i c a l research recog­
n izes a d i s s o c i a t i o n b e t w e e n consc ious a n d u n c o n s c i o u s funct ions . H o w e v e r , 
r e a d i n g research has not v e n t u r e d in to this area. Results of this s t u d y suggest 
that nei ther the s tudents w i t h or w i t h o u t L D h a d a f u l l consc ious awareness of 
the p h o n i c s r u l e . W e offer t w o poss ib i l i t ies to e x p l a i n this f i n d i n g . First , it is 
poss ib le that the a b i l i t y to v e r b a l i z e about a learned p h e n o m e n o n d e v e l o p s 
h i e r a r c h i c a l l y . T h a t is, as s tudents cont inue to progress i n their process ing 
f l u e n c y a n d a u t o m a t i c i t y , they w i l l reach a stage w h e r e the u n d e r l y i n g rules 
g o v e r n i n g w o r d s w i l l become f u l l y consc ious . T h i s e x p l a n a t i o n m a y result i n 
the bel ief that c o n s c i o u s awareness of a learned p h e n o m e n o n is a k i n to the 
u n d e r l y i n g c o g n i t i v e p r o c e s s i n g . T h i s h o l d s an i m p o r t a n t e d u c a t i o n a l i m p l i c a ­
t ion . S t u d e n t s ' a b i l i t y to v e r b a l i z e about a p h o n i c s ru le , or a n y other learned 
p h e n o m e n o n , m a y be d e v e l o p m e n t a l i n that some students w i l l reach ver ­
b a l i z a t i o n p r o f i c i e n c y before others. A s s u m i n g this , educators m u s t be aware 
that a s tudent ' s i n a b i l i t y to v e r b a l i z e about a learned p h e n o m e n o n is not 
p e r e n n i a l . W i t h c o n t i n u e d s c a f f o l d i n g s tudents w i l l p r o b a b l y d e v e l o p p r o f i ­
c iency i n v e r b a l i z i n g about the p h e n o m e n o n . 

T h e s e c o n d p o s s i b i l i t y , w h i c h is related to the first, is that the p r o c e s s i n g 
d e m a n d s p l a c e d o n s tudents ' W M p r e c l u d e d f u l l v e r b a l i z a t i o n of the p h o n i c s 
rules . I n Phase 1 of the s t u d y students b o t h w i t h a n d w i t h o u t L D w e r e e x p o s e d 
to a m u l t i t u d e of sentences c o n t a i n i n g a p s e u d o w o r d g o v e r n e d b y a p h o n i c s 
r u l e . S tudents w e r e a lso f o c u s e d o n the feedback g i v e n to t h e m b y the ex­
p e r i m e n t e r . T h e c o g n i t i v e processes associated w i t h Phase 1 i n c l u d e s tudents ' 
i m p l i c i t p e r c e p t i o n a n d e n c o d i n g of the p h o n i c s ru le , the re t r ieva l of re levant 
p r i o r k n o w l e d g e about g r a m m a t i c a l a n d p h o n i c s rules , a n d the in tegra t ion of 
the n e w a n d p r i o r k n o w l e d g e . These processes w o u l d have cer ta in ly p l a c e d a 
h i g h d e m a n d o n s tudents ' W M . G i v e n the l i m i t e d capaci ty of W M , perhaps 
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l i t t le c o g n i t i v e capac i ty w a s avai lab le for v e r b a l i z a t i o n . T h i s e x p l a n a t i o n m a y 
also be u s e f u l i n e x p l a i n i n g the di f ference i n v e r b a l i z a t i o n be tween students 
w i t h a n d w i t h o u t L D . Research has been successful i n s h o w i n g that m a n y 
s tudents w i t h L D h a v e d i f f i c u l t y w i t h process ing a n d storage funct ions as­
sociated w i t h W M (for a r e v i e w see S w a n s o n 1998). 

A l t h o u g h s o m e d i s s o c i a t i o n exists, the ab i l i ty to report v e r b a l l y o n the 
m e c h a n i c s of the p h o n i c s r u l e w a s at least p a r t l y e v i d e n t i n students both w i t h 
a n d w i t h o u t L D . T h i s is s o m e w h a t cont rad ic tory to the f i n d i n g s of other 
research (Berry & Broadbent , 1988; L e w i c k i et a l . , 1988; N i s b e t t & W i l s o n , 1977). 
H o w e v e r , one m i g h t expect the current results g i v e n this s t u d y ' s m e t h o d o l o g ­
i ca l a n d theoret ica l a s s u m p t i o n s . First , i n f o l l o w i n g the practice of m a n y class­
r o o m s , the v e r b a l reports i n the current s t u d y w e r e retrospect ive i n nature. 
H o w e v e r , the reports w e r e obta ined i m m e d i a t e l y f o l l o w i n g the p h o n i c s rule 
l e a r n i n g sess ion. In accordance w i t h the i n f o r m a t i o n p r o c e s s i n g m o d e l 
p r o p o s e d b y E r i c s s o n a n d S i m o n (1993), w e p r e d i c t e d that retrospect ive verba l 
reports o b t a i n e d i m m e d i a t e l y after the a c q u i s i t i o n phase s h o u l d be re la t ive ly 
accurate a n d c o m p l e t e . T h e results of this s t u d y indicate that 4 2 % of the 
s tudents w i t h o u t L D h a d f u l l y accurate v e r b a l reports a n d another 3 3 % h a d 
p a r t l y accurate v e r b a l reports of the p h o n i c s r u l e . T h i s m a y be u n d e r s t o o d i n 
terms of the i n f o r m a t i o n accessible i n S T M w h e n the v e r b a l reports were 
e l i c i t ed . M u c h of the i n f o r m a t i o n that w a s c a l l e d o n to be v e r b a l i z e d about m a y 
n o t yet h a v e t ransferred to L T M . Therefore , this i n f o r m a t i o n w o u l d s t i l l be i n 
S T M , accessible to consciousness a n d able to be v e r b a l i z e d . 

T h i s resul t w a s n o t consistent w i t h the g r o u p of s tudents w i t h L D . O u r 
s e c o n d h y p o t h e s i s addressed w h e t h e r s tudents w i t h o u t L D w o u l d h a v e more 
c o m p l e t e a n d correct v e r b a l reports t h a n w o u l d students w i t h L D . S igni f i cant 
a b i l i t y g r o u p dif ferences were f o u n d i n the q u a n t i t y a n d q u a l i t y of the v e r b a l 
reports . O n l y 8% of s tudents w i t h L D h a d f u l l y accurate a n d comple te v e r b a l 
reports , a n d another 2 5 % h a d p a r t l y accurate v e r b a l reports . T h i s f i n d i n g 
i n v i t e s m a n y poss ib le explanat ions , t w o of w h i c h w e offer here. First , this m a y 
be e x p l a i n e d b y a n artifact of the m e t h o d o l o g y . In this s t u d y students w i t h L D 
w e r e m a t c h e d w i t h N A students for c h r o n o l o g i c a l age. T h i s m e t h o d o l o g y w a s 
a d o p t e d p u r p o s e l y i n o r d e r to e x a m i n e the c o g n i t i v e processes of s tudents 
w i t h a n d w i t h o u t L D . H o w e v e r , this d e s i g n meant that N A students were 
l i k e l y to h a v e s u p e r i o r r e a d i n g sk i l l s a n d subsequent ly a m o r e a d v a n c e d k n o w ­
ledge of g r a m m a t i c a l a n d p h o n i c s rules . T h u s this m a y enable N A students to 
v e r b a l i z e m o r e r e a d i l y about these rules . T h i s effect is c o m p a r a b l e to the 
" M a t t h e w effects" often f o u n d w h e n c o m p a r i n g s tudents w i t h a n d w i t h o u t L D 
(S tanovich , 1986). T h i s e x p l a n a t i o n cer ta in ly h o l d s w e i g h t . H o w e v e r , w e 
b e l i e v e that this e x p l a n a t i o n a lone m a y not suf f i c ient ly e x p l a i n the data be­
cause s tudents b o t h w i t h a n d w i t h o u t L D d i d reach cr i ter ion i n their i m p l i c i t 
k n o w l e d g e of the p h o n i c s r u l e . In fact s tudents w i t h L D r e q u i r e d m a n y m o r e 
trials to reach c r i t e r i o n a n d hence h a d m o r e exposure to this ru le , i n v i t i n g the 
n o t i o n that r e a d i n g l e v e l m a y h a v e been a greater factor i n s tudents ' i m p l i c i t 
a c q u i s i t i o n of the p h o n i c s ru le . W h e n a t t e m p t i n g to e x p l a i n the v e r b a l i z a t i o n of 
the r u l e , w e felt that r e a d i n g leve l w h e n c o n s i d e r e d alone m i g h t not adequate ly 
e x p l a i n the b e t w e e n - g r o u p differences. 
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A s e c o n d e x p l a n a t i o n d r a w s f r o m the idea that s tudents w i t h L D s h o w p o o r 
c o n t r o l processes i n their ab i l i ty to rehearse a n d c o n t r o l i n f o r m a t i o n ( S w a n s o n , 
1998; W o n g , 1982). These c o n t r o l processes are associated w i t h the execut ive 
c o m p o n e n t of W M a n d are c r u c i a l factors i n s tudents ' a b i l i t y to encode i n f o r ­
m a t i o n so that it c a n be a s s i m i l a t e d a n d a c c o m m o d a t e d i n L T M . The execut ive 
p r o c e s s i n g d i f f i cu l t i e s exper ienced b y s tudents w i t h L D m a y be mani fes t i n a n 
i n a b i l i t y to m a i n t a i n i n f o r m a t i o n i n S T M . F o l l o w i n g the f r a m e w o r k of E r i c s s o n 
a n d S i m o n (1993), m a i n t e n a n c e of i n f o r m a t i o n i n S T M is a prerequis i te of 
v e r b a l i z a t i o n . C o n s e q u e n t l y , execut ive c o n t r o l d i f f i cu l t i es exper ienced b y s t u ­
dents w i t h L D m a y h a v e af fected their ab i l i ty to report v e r b a l l y about their 
a c q u i s i t i o n a n d the m e c h a n i c s of the p h o n i c s ru le . 

T h e t h i r d h y p o t h e s i s of this s t u d y addressed the c o g n i t i v e benefits of u s i n g 
a ro le - reversed t e a c h i n g technique . T h i s technique w a s c o n s i d e r e d m e t a c o g n i -
t ive i n that s tudents h a d to m o n i t o r , ques t ion , a n d regulate their o w n u n d e r ­
s t a n d i n g of the p h o n i c s ru le so that they c o u l d v e r b a l i z e it to a n a i v e subject. 
S u c h i n t e r n a l m e t a c o g n i t i v e m o n i t o r i n g increases d e p t h of cogni t ive process­
i n g . T h e N A g r o u p a n d one L D g r o u p ( L D pos) w e r e g i v e n the o p p o r t u n i t y to 
use this t echnique , whereas the second L D g r o u p w a s not . A l l three g r o u p s 
w e r e then g i v e n a posttest of i m p l i c i t k n o w l e d g e . T h i s test w a s a d m i n i s t e r e d i n 
o r d e r to m e a s u r e the effect of the v e r b a l i z a t i o n technique. Results s h o w e d that 
the L D g r o u p e m p l o y i n g the technique s i g n i f i c a n t l y i m p r o v e d their posttest 
scores. T h e increase w a s large e n o u g h that there w a s n o longer a s igni f i cant 
di f ference b e t w e e n s tudents w i t h a n d w i t h o u t L D . T h i s suggests that the 
e m p l o y m e n t of this strategy w a s benef ic ia l for s tudents w i t h L D i n their 
k n o w l e d g e of the p h o n i c s r u l e . T h i s observat ion h o l d s some i m p o r t a n t e d u c a ­
t i o n a l i m p l i c a t i o n s . First , as stated above, this type of role reversa l scaffolds 
s tudents ' m e t a c o g n i t i v e m o n i t o r i n g . S u c h m o n i t o r i n g is benef ic ia l i n that it 
enables s tudents to m o n i t o r the a d e q u a c y of the i n f o r m a t i o n o n w h i c h they 
w i l l base the i r t each ing , a n d this i n t u r n increases s tudents ' d e p t h of cogni t ive 
p r o c e s s i n g . T h e second i m p l i c a t i o n is affective i n nature . W h e n e m p l o y i n g the 
role reversa l t echnique , s tudents take the p o s i t i o n of the teacher. T h i s itself can 
m a k e s tudents feel that their i n p u t is i m p o r t a n t a n d also that they are r e s p o n ­
s ible for the o u t c o m e of the task. Increased r e s p o n s i b i l i t y often leads to an 
i n t e r n a l locus of c o n t r o l . S tudents w h o h a v e a n in terna l locus of c o n t r o l tend to 
m a k e i n t e r n a l c a u s a l explanat ions for a task a n d hence have increased p o s i t i v e 
react ions a n d reasons to persist or w o r k h a r d at a task. T h i s is p a r t i c u l a r l y 
i m p o r t a n t for s tudents w i t h L D w h o t y p i c a l l y experience a great d e a l of 
academic f r u s t r a t i o n a n d of ten h a v e a l o w academic self-concept. 

F i n a l l y , s tudents b o t h w i t h a n d w i t h o u t L D w e r e successful i n the i m p l i c i t 
l e a r n i n g of a p h o n i c s r u l e . O n the other h a n d , w h e n e x a m i n i n g s tudents ' v e r b a l 
reports , a s i g n i f i c a n t b e t w e e n - g r o u p difference w a s f o u n d . H e n c e there w a s 
e v i d e n c e of s o m e d i s s o c i a t i o n b e t w e e n i m p l i c i t l e a r n i n g a n d expl i c i t k n o w ­
ledge . H o w e v e r , this d i s s o c i a t i o n w a s not absolute . S tudents w i t h o u t L D were 
qui te ef f ic ient a n d accurate i n their v e r b a l reports , whereas students w i t h L D 
w e r e m u c h less success ful . 

T h e s tudents w i t h L D i n this s t u d y w e r e r e a d i n g s i g n i f i c a n t l y b e l o w their 
N A peers . T h i s b e t w e e n - g r o u p dif ference i n r e a d i n g a b i l i t y m a y be responsible 
for L D s t u d e n t s ' d e l a y e d i m p l i c i t a c q u i s i t i o n of the p h o n i c s ru le as w e l l as their 
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p o o r a b i l i t y to v e r b a l i z e about this r u l e . A l s o , m a n y students w i t h L D have 

execut ive p r o c e s s i n g p r o b l e m s that m a y affect their a b i l i t y to acquire a n d then 

v e r b a l i z e about p h e n o m e n a b e i n g learned . In this s t u d y these di f f i cul t ies m a y 

h a v e b e e n m a n i f e s t e d i n a d e l a y i n L D s tudents ' ab i l i ty to acquire a p h o n i c s 

ru le i m p l i c i t l y a n d to v e r b a l i z e about this ru le . 

T h e r e l a t i o n s h i p s b e t w e e n i m p l i c i t a n d expl i c i t funct ions are d e s e r v i n g of 

fur ther research. E d u c a t o r s m u s t be a w a r e of the benefits of a l l o w i n g i m p l i c i t 

l e a r n i n g to take place i n the c l a s s r o o m . H o w e v e r , educators m u s t also be aware 

that v e r b a l a b i l i t y m a y not be a representat ive measure of this l e a r n i n g . T h i s is 

e spec ia l ly t rue w i t h the l e a r n i n g - d i s a b l e d p o p u l a t i o n . 
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