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Abstract

THE EFFECTS OF VERBAL JUSTIFICATION OF ANSWERS,

AND A NONVERBAL ATTENTION FOCUSSING TECHNIQUE 
ON RAVEN COLOURED PROGRESSIVE MATRICES 
PERFORMANCE IN MILDLY LANGUAGE DISORDERED AND 

NORMAL CHILDREN

by

Raymond Pass 

Advisor: Dr. Steven Mattis

There are two main research areas which provide background 

for the present study. The Raven Progressive Matrices tests 

have come to be widely used in diagnostic clinical 

neuropsychological examinations as a measure of visual- 

spatial perception. They have also been frequently used in 

research applications with various clinical and normal 

populations. There have been statements in the literature 

implicating a verbal as well as a visual-spatial perceptual



loading on the tests in terms of internal verbal mediation 
useful (some say necessary) in the solution of the matrix 
problems. It has been demonstrated that adult aphasic 
patients perform worse on the tests than non-aphasic left 

brain damaged patients. Another area of research germane to 

the present study is that of developmental patterns of 
verbal mediation, and mediational deficits in children. Two 
competing models are the "mediational deficiency hypothesis" 

which states that there is a period in human cognitive 
development in which verbal mediation does not aid problem 
solving, whether spontaneously supplied or artificially 

stimulated, and the "production deficiency hypothesis" which 

states that young children don't use verbal mediation 
because they don't produce it (but can make use of it if 

shown how to produce it). The present study used mildly 
language disordered, and normal, children to study both the 

nature of the language disorder in terms of a 

"competence/performance" dichotomy, and also the role of 
verbal mediation in solving the Coloured Progressive 
Matrices (CPM). Two groups of children (language disordered 

= Id, control; n = 60/group), controlled for nonverbal 
visual-spatial ability, were administered the CPM twice. 

The first administration was per standard instructions for 
all children. For the second admnistration, each group was 

split into three subgroups. One subgroup received a second 

standard CPM ("standard") ; one subgroup was asked to 

verbally justify their answers for each item ("verbal"); one



subgroup had its attention to each problem focussed by a 

passive nonverbal method. Results were as follows: a) The
Id children scored significantly lower than the control 

children on Ravenl. b) Within the Id group, those in the 
"verbal" condition scored significantly greater R D E L T A  

scores (Raven2 - Ravenl) than those in either the "standard" 

or the "focus" conditions, who in turn did not score 
differently from each other, c) Within the control group, 

those in the "standard" condition scored significantly lower 
than those in either the "verbal" or the "focus" conditions, 

who in turn did not score differently from each other. d) 

There were no differences in RDELTA scores between groups in 
the "standard" or "verbal" condition, however the control 

group scored significantly greater than the Id group in the 
"focus" condition. Interpretation of these results, and 

also of the scatter among the three scales of the test (A, 

Ab, B) yields the following conclusions: a) There is a

verbal component to the CPM. b) The deficit in mildly 

language disordered children such as those in the present 
sudy is multifactored; there is a "performance" as well as a 

"competence" component. Language mediated performance can 

be increased by external stimulation, but there is a limit 

as to the level of possible improvement in performance. c) 

There is an additional component to the deficit present in 

these children besides the observed language disorder. The 

Id children were matched to the controls on Block Design and 
Object Assembly (active tasks), but scored significantly



lower on the CPM. In addition, they could not make use of a 

passive nonverbal attention focussing technique, but 
increased performance when they had to actively deliver 

verbal justifications for answers. This suggests a deficit 

in ongoing internal cognitive organization, which is also of 
a "performance" nature".
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I n t r o d u c t i o n  

O r i gin and D e v e l o p m e n t  of the Pres e n t  Study

The R a v e n  P r o g r e s s i v e  M a t r i c e s  (RPM) tests in their 

v a r i o u s  forms have come to be wi d e l y  used as an integr al 

pa rt of a d i a g n o s t i c  c l i n i c a l  n e u r o p s y c h o l o g i c a l  e x a m i n a t i o n  

(Lezak, 1976). Th ey are als o a f r e q u e n t l y  used resea r c h  tool 

in i n v e s t i g a t i n g  v a r i o u s  c o g n i t i v e  p r o c e s s e s  in c l i n i c a l  as 

w el l  as no rma l p o p u l a t i o n s  (Court, No te 1). After be coming  

f a m il iar with the a d m i n i s t r a t i o n  of the RPM  tests and the 

i n t e r p r e t a t i o n s  of results, it became  my c o n t e n t i o n  that the 

s t a n d a r d  a d m i n i s t r a t i o n  and sc or in g p r o c e d u r e s  did not yield 

all the i m p o r t a n t  d i a g n o s t i c  and d e s c r i p t i v e  in f o r m a t i o n  

that the tests were p o t e n t i a l l y  capable of of fering. W h e n  

used d i a g n o s t i c a l l y , the a p p r o p r i a t e  ver s i o n  of the test is 

g e n e r a l l y  a d m i n i s t e r e d  as a unit and a final p e r f o r m a n c e  

score is taken as the total nu mber of items an swered 

c o rr ectly.  This is then u s u a l l y  relate d to a p e r c e n t i l e  

score sh owi ng the r e l a t i v e  p o s i t i o n  of all p o s s i b l e  scores 

b ased on p r e v i o u s l y  d e t e r m i n e d  n o r m a t i v e  d i s t r i b u t i o n s  

(Raven, Court,  & Raven, 1976). P r o p o s e d  r e f i n e m e n t s  on 

sc or i n g  t e c h n i q u e s  have i n c lu ded lo oking at the d i s t r i b u t i o n  

of total nu mb e r s  of c o r r e c t  items on the va ri ous scales of 

the tests (Cassel, 1949; Knehr, 1956; Raven, 1960, 1965b), 

e x a m i n i n g  p o s i t i o n a l  p r e f e r e n c e s  in answer ch oi c e s  (Bromley, 

1953; Colom bo , De Renzi, & Fag lioni, 1976; Costa, Vaughan, 

H o r w i t z  & Ri tt er , 1969; Maher, 1960; M i l l e r  & Raven, 1939), 

s ca tter a n a l y s i s  (Dils, 1960) , a n a l y s i s  of w ron g answers 

(Costello, 1959; Ja c o b s  & V a n d e v e n t e r ,  1970), and
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c o n s i s t e n c y  of failur e m e a s u r e s  (Urmer, M o r r i s  & W e n d l a n d ,  

1960). M a n y  item an al yses have been c a r r i e d  out in terms of 

d i f f i c u l t y  of items (Burke, 1958; J o r d a n  & Ben ne tt, 1957; 

Keir, 1949; Vernon, 1950; W e t h e r i c k ,  1966; Yates, 1961). It 

s eem ed to me how ever that a t o t a l l y  d i f f e r e n t  type of 

m e a s u r i n g  t e c hn iq ue was n e c e s s a r y  if the tests were to be 

fu lly  e x p l o i t e d  as a v a l uable tool in a c q u i r i n g  a 

q u a l i t a t i v e  d e s c r i p t i o n  of v a r i o u s  aspe c t s  of normal 

p e r c e p t u a l - c o g n i t i v e  p r o c e s s e s  as w el l as d e f e c t i v e  

f u n c t i o n i n g  br ou g h t  about as a re sult of b r a i n - d a m a g e .

The m e t h o d  I p r o p o s e d  was an item a n a l y s i s  based not on 

the final answer for each item, but rather on the co g n i t i v e  

p r o c e s s e s  en ga g e d  in by the s u b j e c t  in a r r i v i n g  at that 

final answer. This form of data has bee n i n f o r m a l l y  

g a t h e r e d  in va rious st udies  (Bromley, 1953; Ca ssell,  1949; 

Zaidel & Sperry, 1973) by ha v i n g  s u b j e c t s  e x p l a i n  the 

r eas ons for their answers, but a s y s t e m a t i z e d  m e t h o d  for its 

e l u c i d a t i o n  and an alysis has not been developed. I then 

d e v i s e d  a p r o to ty pe for such a d e s c r i p t i v e  a n a l y s i s  of the 

RP M (pr esented in A p p e n d i x  A ) . I was a d v i s e d  that the 

p r o p o s e d  pr oject  was m e a n i n g f u l  in its goals, but q u i t e 

" gr an diose"  in its de sig n (Costa, N o t e  2). I t h e r e f o r e  

d e c i d e d  that some p r e l i m i n a r y  i n v e s t i g a t i o n s  we re in order.

At that po int  I was r o u t i n e l y  e n g a g e d  in c a r r y i n g  out 

d i a g n o s t i c  n e u r o p s y c h o l o g i c a l  e v a l u a t i o n s  of c h i l d r e n  

r e f e r r e d  for le arn ing  d i f f i c u l t i e s .  Part of the test 

b a t t e r y  e m p l o y e d  was the C o l o u r e d  P r o g r e s s i v e  M a t r i c e s
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(CPM). As the test was being used p s y c h o m e t r i c a l l y , it was 

n e c e s s a r y  to ad min i s t e r  it in the s t a n d a r d  fash i o n  to yi eld 

a total nu mbe r corr e c t  score to relate to p u b l i s h e d 

n o r m a t i v e  age values. I th e r e f o r e  d e c i d e d  to r e a d m i n i s t e r  

it du r i n g  the se cond e x a m i n a t i o n  session, u s u a l l y  about one 

week after the first visit. Duri ng  the second  

a d m i n i s t r a t i o n ,  the c h i l d r e n  were asked to ver b a l i z e  their 

r ea s o n s  for c h o o s i n g  each answer d i r e c t l y  after r e s p o n d i n g  

to each item. If they co uld not g e n e r a t e  an answer, they 

we re pr o b e d  and cued with q u e s t i o n s  as ne ces sary.  After 

a d m i n i s t e r i n g  the second C P M  to 13 children , and exa m i n i n g  

the e l i c i t e d  answers, it became ob vi ous that the 

v e r b a l i z a t i o n s  t h emse lv es were not rich in useful 

d e s c r i p t i v e  material. These c h i l d r e n  were later d i a g n o s e d  

after a full te sting ba tt e r y  as being either M i l d l y  

Ret arded , or m i l d l y  language disorded. The lan gu age 

i m p a i r m e n t  was us ua l l y  a c o m b i n a t i o n  of d s y n o m i a  and 

d e f e c t i v e  verbal co m p r e h e n s i o n .  A l t h o u g h  the co l l e c t e d  

m a t e r i a l  was not that useful in terms of the o r i gi na l 

pr opo sal, it be ca me a p p a r e n t  that another, u n e x p e c t e d  

p h e n o m e n a  was present. The c h i l d r e n ' s  scores on the second 

a d m i n i s t r a t i o n  we re higher as a g r o u p  than those of the 

fi rst  a d m i n i s t r a t i o n .  This was borne out s t a tis ti cally; 

£(12) = 4.78, p  < .001. T here  seemed to be two a l t e r n a t i v e  

e x p l a n a t i o n s .  Either  the increa se was due to a p r a c t i c e 

ef fect w h e r e i n  the c h i ld ren le arn ed  how to do the task 

du ring the first testing and then used this l e a rni ng  to



4

p e r f o r m  m o r e  p r o f i c i e n t l y  on the second a d m i n i s t r a t i o n ,  or 

there was s o m e t h i n g  in herent in the e l i c i t a t i o n s  of 

v e r b a l i z e d  j u s t i f i c a t i o n s  of answ ers on the second 

a d m i n i s t r a t i o n  m e t h o d  w h i c h  he lp ed them to a c h i e v e  the 

h igh er scores. The p r a c t i c e  effect  a l t e r n a t i v e  wa s then 

te ste d by ha ving another g r o u p  of nine s u b j e c t s  take the 

test twice (also with about one week b e t w e e n  test s e s s i o n s ) ,  

but using s t a n d a r d  test p r o c e d u r e s  in both testin gs.  No 

re asons  for c h o s e n  an sw e r s  were aske d for, and no 

v e r b a l i z a t i o n s  were produc ed. This se cond g r o u p  of s u b j e c t s  

did not i n c rease its score; _t(8) = 1.44, p = .188.

T h e r e f o r e  the impr ov ed CP M  p e r f o r m a n c e  se e m e d  to be due to 

the e x t e r n a l l y  imp osed s t r uc tu re of r e q u i r i n g  ve rba l 

j u s t i f i c a t i o n s  of answers. A l t h o u g h  the two g r o u p s  were not 

c o n t r o l l e d  for age, i n t e l lectu al  ability, d i a g n o s t i c  

c l a s s i f i c a t i o n ,  etc., the o b s e r v e d  p h e n o m e n a  and data be c a m e  

the imp etus for the e v e ntual design of the p r e s e n t  study.

The R a v e n  C P M  wo uld be used as a p r o t o t y p e  to i n v e s t i g a t e  

ve rb al  m e d i a t i o n  in the s o l u t i o n  of o s t e n s i b l y  n o n v e r b a l  

p e r c e p t u a l  tasks.

D e s c r i p t i o n  of the RPM

The RPM tests as used today are in three forms:

(a) S t a n d a r d  P r o g r e s s i v e  M a t r i c e s  ( S P M ) , (b) C o l o u r e d

P r o g r e s s i v e  M a t r i c e s  (CPM), and (c) A d v a n c e d  P r o g r e s s i v e  

M a t r i c e s  ( A P M ) . All three are made  up of vi s u a l  p a t t e r n  

c o m p l e t i o n  problems. The p r o b l e m s  are i d e n t i c a l  t h r o u g h o u t  

in g e n e r a l  format. Ea ch one is p r e s e n t e d  on a s e p a r a t e  page
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of a test b o o k l e t  and c o n s i s t s  of two parts: (a) a m a j o r

s t i m u l u s  p a t t e r n  at the top of the page with a m i s s i n g  part 

(blank space) loc at ed at the lower right hand corner of the 

p a t t e r n  (indented in from the ri ght side and up from the 

bo t t o m  of the patter n) , and (b) a d i s p l a y  of either six or 

eight c h o i c e  answers, o n l y  one of w hich c o r r e c t l y  c o m p l e t e s  

the m a j o r  patter n, l o c a t e d  b e l o w  the ma jor s t i m u l u s  in two 

rows of ei the r three or four choices. Eac h  test is ma de up 

of a numbe r of Scales, or Sets. The S t a n d a r d  P r o g r e s s i v e  

M a t r i c e s  c o n s i s t s  of Sca le s A, B, C, D, and E, each p r i n t e d  

in black and white. The C o l o u r e d  P r o g r e s s i v e  M a t r i c e s  

co n s i s t s  of Sc a l e s  A, Ab, and B (A and B are id e n t i c a l  in 

form to A and B of the S P M ) , each pr in t e d  in bright  color s  

ex c e p t  for five of the last seven items of Scale B. The 

A d v a n c e d  P r o g r e s s i v e  M a t r i c e s  c o n s i s t s  of Set s I and II, 

each p r i n t e d  in black and white. S c a l e s  A, Ab, B, C, D, and 

E, and Set I, each c o n s i s t  of 12 m a t r i x  pro blems. Set II 

co n s i s t s  of 36 m a t r i x  problem s. S c a l e s  A, Ab, and B ea ch 

have have six answer choices; the rest of the Scales, and 

both Sets, have eight answer c h o i c e s  each. W i t h i n  each 

Scale or Set, the p r o b l e m s  were c o n s t r u c t e d  so as to be 

p r o g r e s s i v e l y  mor e  d i f f i c u l t  to solve.

P u b l i c a t i o n  H i s t o r y  of the RPM

The full c o l l e c t i o n  of R a v e n ’s P r o g r e s s i v e  M a t r i c e s  

Tests was d e v e l o p e d  over a spa n of 26 years. The first 

v e r s i o n  of the S t a n d a r d  P r o g r e s s i v e  M a t r i c e s  was p u b l i s h e d  

in 1938 (see Raven, 1965b). This v e r s i o n  c o n s i s t e d  of Scal es
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A, B, C, D, and E. It was o r i g i n a l l y  d e s i g n e d  for s u b j e c t s  

of all ages and, "intended  to cover the w h o l e  range of 

i n t e l l e c t u a l  d e v e l o p m e n t  from the time a c hild is able to 

g r a s p  the idea of finding a m i s s i n g  pa rt to c o m p l e t e  a 

p a t tern" ( R a v e n , 1960, p. 1). A du lt  norms for this v e r s i o n  

were c o l l e c t e d  and p u b l i s h e d  in 1941 (Raven, 1941), and 

e x t e n d e d  norms, including c h i l d r e n ' s  norms, were  p u b l i s h e d  

in 1947 (see Raven, 1960). The test was s l i g h t l y  rev i s e d  in 

1956 (Raven, 1956b) in two ways: (a) r e a r r a n g e m e n t  of items,

"to give a m o r e  un if orm pr o b i t  d i s t r i b u t i o n "  (Raven, 1960, 

p. 2), and (b) r e a r r a n g e m e n t  of an swers choices, "to give a 

mor e  u n i f o r m  d i s t r i b u t i o n  of c o m m o n  and u n c o m m o n  errors of 

judge m e n t "  (R av e n , 1960, p. 2). This 1956 v e r s i o n  of the 

test is the one pu b l i s h e d  and used today (Raven, 1956b). In 

1976, all the guides and m a n u a l s  for the va rious RPM tests, 

as well as two v o c a b u l a r y  tests d e v e l o p e d  by Raven, we re 

r e v i s e d  and p u b l i s h e d  togeth er in one c o m b i n e d  ma n u a l 

(Raven, et a l . , 1976). The SPM section' of this ma n u a l 

i n c lu de s a d d i t i o n a l  norms for c h i l d r e n  (Byrt & Gill, 1973), 

and for ad ul ts (Heron & Chown, 1967), as well as "Am ended 

No rms" (Orme, 1966) for both c h i l d r e n  and adul ts  ba sed on 

f it t i n g  the pa rt ia l p e r c e n t i l e  no rms R a v e n  p r o v i d e d  to a 

n o r m a l  d i s t ri bution .

A l t h o u g h  the SPM was d e s i g n e d  to cover "the whole range 

of i n t e l l e c t u a l  d e v e l o p m e n t  from infa n c y  to m a t ur it y"

(Raven, 1965b, p. 6), it was later felt that for c h i l d r e n  

b e t w e e n  the ages of five and eleven, and for pe rs o n s  w it h
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any sort of impai r e d  m e n t a l  ability, a wider d i s p e r s i o n  of 

scores was n e c e s s a r y  to mor e  a c c u r a t e l y  m e a s u r e  ab ili ty. In 

1947, an a d d i t i o n a l  Scale, Ab, was d e v e l o p e d  w h i c h  was 

s u p p o s e d  to be " i n t e r m e d i a r y  in d i f f i c u l t y  b e t w e e n  p r o b l e m s  

5 and 12 of Set  A, and p r o b l e m s  1 and 7 of Set B" (Raven, 

1965b, p. 6). The C o l o u r e d  P r o g r e s s i v e  M a t r i c e s ,  c o n s i s t i n g  

of c o l o r e d  v e r s i o n s  of Sc a l e s  A, Ab, and B, wt: 3 first 

p u b l i s h e d  in 1949 (see R a v e n  1956a, 1965b). It was re vi s e d  

and p u b l i s h e d  wi t h  e x t e n d e d  no rms in 1951 (see Raven,

1965b), and again rev i s e d  in 1956 (Raven, 1956a). T hi s 1956 

v e r s i o n  of the test is the one in use today. The C P M  was 

also d e s i g n e d  for e l d e r l y  s u b j e c t s  and c l i n i c a l  p o p u l a t i o n s ,  

in c lud in g but not limite d to the m e n t a l l y  impaired. In 1958 

(see Raven, 1965b), norms for e l d e r l y  s u b j e c t s  were 

p u b l i s h e d  by Raven, and these were i m p r o v e d  in 1960 (see 

Raven, 1965b). The 1976 v e r s i o n  of the R a v e n  M a n u a l  (Raven 

et al., 1976) als o  in cl udes " A m ende d Norm s"  for the CP M  as 

d e v e l o p e d  by Orm e  (1966) for c h i l d r e n  (ages 5 1/2 - 11, 

e x t r a p o l a t e d  3 1/2 - 5) and e l d e r l y  s u b j e c t s  (ages 65 - 85, 

e x t r a p o l a t e d  90 - 100), as well as for " S u b n o r m a l s  40-80 

I.Q." (p. C P M 3 3  [sic]) (ages 20 - 60, e x t r a p o l a t e d  6 - 1 2

1/2 and 65 - 80).

After p u b l i c a t i o n  in 1938 of the SPM, and its 

a c c e p t a n c e  p r i m a r i l y  in G re at  Britai n,  a need was se en for a 

fu rther m a t r i x  test to more q u i c k l y  c l a s s i f y  s u b j e c t s  into 

" 'dull', 'average', or 'bright' " i n t e l l e c t u a l  c a t e g o r i e s  

(Raven, 1965a, p. 1). In additi on,  a t es t to m e a s u r e  above



a v e r a g e  i n t e l l e c t u a l  c a p a c i t y  was needed. in 1943 the 

A d v a n c e d  P r o g r e s s i v e  M a t r i c e s  was o r i g i n a l l y  d r a f t e d  for use 

w ith the B r i t i s h  War Of f i c e  S e l e c t i o n  Bo a r d s  (Raven, 1965a). 

In 1947 this test was revise d for ge ne r a l  use (see Raven, 

1962, 1965a), and it was ag ain r e v i s e d  in 1962 (Raven,

1962). N o r m s  were then p u b l i s h e d  for s u b j e c t s  b e t w e e n  the 

ages of 11 1/2 and 40. This v e r s i o n  of the test, and the 

a c c o m p a n y i n g  norms, is in use today. N o  new no rms are 

p r o v i d e d  in the 1976 RPM ma n u a l  (Raven et al., 1976).

In a d d i t i o n  to those norms p r o v i d e d  in the v a r i o u s  

m a n u a l s  p r o d u c e d  for the RPM, there have been m a n y  studies 

c o n d u c t e d  with normal subjects  of d i f f e r e n t  ages, 

e d u c a t i o n a l  levels, g e o g r a p h i c  and c u l t u r a l  c l a s s i f i c a t i o n s ,  

as well as with various  c l i n i c a l - p a t h o l o g i c a l  p o p u l a t i o n s  

in cl udin g those with c o g n i t i v e  deficits, p h y s i c a l  defects, 

p s y c h i a t r i c  d i s t urban ce s, etc. A list of 53 such n o r m a t i v e  

st udi es can be found in the 1976 R P M  ma n u a l  (Raven et al., 

1976 , p. R49 [sic ]) .

D e f i n i t i o n  of A b i l i t i e s  M e a s u r e d  by the RPM

In 193.6 (Penrose & Raven, 1936), R a v e n  d e v e l o p e d  the 

first ve rs io n of the various P r o g r e s s i v e  M a t r i c e s  tests.

Th ese  were ref ined and p u b l i s h e d  in 1938 as the P r o g r e s s i v e  

M at rices. It was d e s c r i b e d  by R a v e n  as "a test of 

o b s e r v a t i o n  and clear thinking" (1960, p. 2). It was 

d e v e l o p e d  and seen as "a series of p e r c e p t u a l  tests d e s i g n e d  

to m e a s u r e  educti ve  abil i t y  over as w ide a r a n g e  of m e n t a l  

c a p a c i t y  as possi bl e" (Raven, 1939, p. 16). R a v e n  m e a n t  to



d e v e l o p  a test that wo uld m e a s u r e  the cre at ive, p r o d u c t i v e  

a s p e c t s  of c o g n i t i v e  ab il i t y  As o p p o s e d  to the r e p r o d u c t i v e  

aspects. He d e s i r e d  a test w h i c h  d e p e n d e d  t o t a l l y  on a 

p e r s o n ' s  a b i l i t y  to observ e, p e rceive,  think, create, and 

r e s p o n d  c l e a r l y  and imm ediat el y, w it h no d e p e n d e n c e  on the 

store of p a s t  a c q u i r e d  in for mat ion. It was only this 

s p e c i f i c  immedi ate, c r e a t i v e  (eductive) as pect of 

i n t e l l i g e n c e  that R a v e n  wis h e d  to mea su re. He said of the 

test, "By itself, it is not a test of 'general int elli gence '  

and it is always a m i s t a k e  to d e s c r i b e  it as such" (1960, p. 

2). To a c h i e v e  such a m e a s u r e  of "g ene r a l  intell i g e n c e " .  

R a v e n  felt it n e c e s s a r y  to also m e a s u r e  a p e r s o n ' s  abi l i t y  

to "r ecall  a c q u i r e d  i n f o r ma ti on" (1960, p. 1) in a d d i t i o n  to 

e d u c t i v e  ability. For this task, he stat ed  it was n e c e s s a r y  

to a d m i n i s t e r  a v o c a b u l a r y  test in a d d i t i o n  to the m a t r i c e s  

(1965b). It is n o t e w o r t h y  that at this ea rly stage in the 

d e v e l o p m e n t  of the m a tr ic es, R a v e n  saw fit to d i s t i n g u i s h  

the " p e r c e p t u a l  tests" (1939) from a "verbal" v o c a b u l a r y  

test. His av o w e d  d i s t i n c t i o n  was one of p r o d u c t i v e  versus  

r e p r o d u c t i v e  ability, but he was i m p l i c i t l y  also ma k i n g  a 

d i s t i n c t i o n  be tw een " p e r c ept ua l" and "verbal" ability, and 

t h e r e f o r e  als o implicitly. m a k i n g  the s t a t e ? e n t  that his 

m a t r i c e s ,  as he c o n c e i v e d  of and d e v e l o p e d  them, were 

b a s i c a l l y  n o n v e r b a l  in nature. He d e s c r i b e d  the m a t r i c e s  as 

"a test of a p e r s o n ' s  c a p a c i t y  at the time of the test to 

a p p r e h e n d  m e a n i n g l e s s  fi gu r e s  p r e s e n t e d  for his ob se r v a t i o n ,  

see the r e l a t i o n s  b e t w e e n  them, c o n c e i v e  the na t u r e  of the



fi gur e c o m p l e t i n g  eac h  sy ste m of r e la tions pr ese n t e d ,  and, 

by so doing, d e v e l o p  a s y s t e m a t i c  me t h o d  of reas oning"

(1960, p. 1). I m p l i c i t  in this d e s c r i p t i o n  is an 

"in du ctiv e"  m e t h o d  of s o l u t i o n  to the problems. The su bje ct  

d ec i d e s  wha t is m i s s i n g  ba sed on the i n f o r m a t i o n  p r e s e n t  and 

a d e c i p h e r i n g  of the o v e r a l l  r e l a t i o n a l  p a t te rns b e t w e e n  the 

pi eces presen t. By d oin g this, the en tire p a t t e r n  is then 

c o n c e i v e d  of, the m i s s i n g  par t  desc ribed , and then l o c a t e d  

as one of the m u l t i p l e  ch o i c e  answers. An a l t e r n a t i v e  

"trial and error" m e t h o d  of s o l u t i o n  that Ra ven did not 

consider , or at least did not de scribe, is for the su bj e c t  

to m e n t a l l y  in ser t each of the p o s s i b l e  an swe rs into the 

sti mu lu s p a t t e r n  until a s a t i s f a c t o r y  c o m p l e t i o n  of the 

pa tt e r n  was a r r i v e d  at. This me t h o d  would not seem to call 

for the c r e a t i v e  p r o c e s s e s  that R a v e n  described.

Raven took a li mi t e d  look at "verbal" ability. He 

se em ed  to not c o n s t r u e  as s i g n i f i c a n t  the c o n t r i b u t i o n  of 

i m medi at e o n g o i n g  ve r b a l  p r o c e s s i n g  in so lving the m a t r i x  

problems. He r e c o g n i z e d  only that verbal  c o m p o n e n t  of 

"general i n t e l l i g e n c e "  w hi ch  d i s p l a y e d  reception, storage, 

and r e c o g n i t i o n  a b i l i t y  of ve rbal in f o r m a t i o n  as e x e m p l i f i e d  

by a p e r s o n ' s  total a c q u i r e d  r e c o g n i t i o n  vocabulary. There 

is a ls o ho we v e r  an i m m e d i a t e  c r e a t i v e  (eductive) aspect  of a 

p e r s o n ' s  lexicon, as d i s p l a y e d  in ac tive "working" 

vocabul ar y. In e v e r y d a y  di sc o u r s e ,  pe o p l e  g e n e r a l l y  d o n ’t 

use the full c o m p l e m e n t  of words k nown to them. Stud ie s have 

shown that m u l t i p l e - c h o i c e  r e c o g n i t i o n  type tasks g e n e r a l l y



y i e l d  g r e a t e r  m e a s u r e s  of v o c a b u l a r y  than o p e n - e n d e d  rec a l l  

probes (Farley, 1969; Heim & Watts, 1967). A p e r s o n ' s  

c o m p e t e n c e  in terms of p o t e n t i a l  for ve rbal a b i l i t y  is 

rar e l y  matc h e d  by actual p e r f o rm an ce. It can t h e r e f o r e  be 

a s s u m e d  that the d i f f e r e n t  types of tests are m e a s u r i n g  

d i f f e r e n t  aspe c t s  of ve rb al ability, one being the am o u n t  of 

verbal kn owledge a c q u i r e d  and stored in the past, and the 

oth er being the am ount av a i l a b l e  for i m m e d i a t e  use. R a v e n  

never ta lk ed about the c o n t r i b u t i o n  of i m m e d i a t e  o n g o i n g  

ve rb al  p r o c e s s i n g  in the s o l u t i o n  of the m a t r i x  problem s.

The q u e s t i o n  of what a b i l i t i e s  the RP M do indeed 

m e a s u r e  has been a subje ct  for m u c h  past and pres e n t  

c o n t i n u i n g  research. There have be en n u m e r o u s  v a l i d i t y  

st ud ie s using c o r r e l a t i o n a l  and factor a n a l y t i c a l  m e t h o d s  

with s u b jects of va rious  p o p u l a t i o n s  (Bingham, B ur ke  & 

Murray, 1966; Burke, 1958, 1972; B ur ke  & Bi ngham, 1969; 

Court, Note 1; Raven et al., 1976). D e m o g r a p h i c  d i m e n s i o n s  

stud i e d  have been age, e d u c a t i o n a l  level, c o g n i t i v e  abil i t y  

(intelligence), p e r s o n a l i t y  styles, c l a s s i f i c a t i o n  and 

d e g r e e  of p s y c h i a t r i c  disorder, p h y s i c a l  d i s o r d e r s  inc l u d i n g  

va ri o u s  stat ic and p r o g r e s s i v e  c e r e b r a l  p a t h o logi es , 

s o c i o e c o n o m i c  d e s c r ipti on , race, sex, g e o g r a p h i c  and 

g e o p o l i t i c a l  d e s c r iption,  p r o f e ss ion, l e a r n i n g  a ptitud es , 

etc. Some authors have a d d r e s s e d  the q u e s t i o n  of w h e t h e r  or 

not the RPM are a m e a s u r e  of ge ne r a l  in telli ge nce. M a n y  

c o n c u r r e d  in d e s c r i b i n g  them as pu r e  m e a s u r e s  of S p e a r m a n ' s  

2 (Spearman, 1946; S p e a r m a n  & Jones, 1950; Ve rnon, 1947;
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V e r n o n  & Parry, 1949; V i n cen t,  1947). J a s t a k  (1949), 

c o n c e r n e d  w i t h  p r o b l e m s  i n h e r e n t  in i n t e r p r e t i n g  sc atter 

am ong  p s y c h o m e t r i c  results, wrote,  " E y s e n c k ,  for example, 

uses the R a v e n  M a t r i x  test as a m e a s u r e  of i n t e l l i g e n c e  

b e c a u s e  it is supp os ed to be a test of p u r e  'g' " (p. 181).

He then c r i t i c i z e d  this i n t e r p r e t a t i o n ,  s t a ti ng, "The 

r e v i e w e r  s u s p e c t s  that the R a v e n  M a t r i x  t e s t  m e a s u r e s  

s e v e r a l  i m p o r t a n t  grou p fa ct ors in a d d i t i o n  to the gene r a l  

factor. To  find that the M a t r i x  test is a r e l a t i v e l y  pure 

test of 'g' m u s t  surely be due to f a u l t y  e x p e r i m e n t a l  

de sign"  (Jastak, 1949, p. 181). N u m e r o u s  fa c t o r  a n a l y t i c a l  

s t u d i e s  h a v e  g e n e r a l l y  p o r t r a y e d  the v a r i o u s  RP M  tests as 

b ei ng  m u l t i f a c t o r e d  (Court, N o t e  1; R a v e n  et al., 1976). 

B urk e, in a se ri es of v a l i d i t y  st udies , and r e v i e w s  of 

v a l i d i t y  s t u d i e s  (Bingham et al., 1966; B u r k e ,  1958, 1972; 

B urk e, & B i n g h a m ,  1969) m a i n t a i n e d  that the tests are valid 

m e a s u r e s  of ge ne r a l  i n t e llige nc e.

The R P M  are used today p r i m a r i l y  in tw o app li c a t i o n s .  

The y are u sed cl inically, either i n d i v i d u a l l y  or as a 

c o m p o n e n t  in an int eg r a t e d  m u l t i - t e s t  d i a g n o s t i c  

n e u r o p s y c h o l o g i c a l  battery, to a s s e s s  le v e l s  of vi sual 

p e r c e p t u a l  sk il ls and v i s u o s p a t i a l  r e a s o n i n g  ab ili ty,  and to 

p r o v i d e  a n o n v e r b a l  mea s u r e  of g e n e r a l  i n t e l l i g e n c e  (Lezak, 

1976). T h e y  are used in r e s e a r c h  w it h a v a r i e t y  of 

a s s e s s m e n t  int en tions , and as such are d e s c r i b e d  d i f f e r e n t l y  

by d i f f e r e n t  i n v e st igators . They  have been d e s c r i b e d  as 

" i n t e l l i g e n c e  tests" (Arrigoni & De Renzi, 1964; De Renzi &
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Faglioni, 1965; De Renzi, P i e c z u r o  & Vignolo, 1968), 

"no nv er bal intell igence  tests" (Edwards, Ellams & Thompson, 

1976; Kertesz, & McCabe, 1975), "spatial in t e l l i g e n c e  tests" 

(Colonna & Faglioni, 1966; Gai no tti, C a l t a g i r o n e  & Miceli,

1976), "percept ual tests" (Piercy & Smyth, 1962), "tests  of 

visual spatial o r g a nizatio n"  (Costa & Vaughan, 1962), "tests 

of visual spatial neglect" (Costa, V a u g h a n  & Horwitz, 1965; 

Costa, Vaughan, Ho rwitz & Ritter, 1969), and "tests of 

re asoning with visual mat eri al " (Archibald, W e p m a n  & Jones, 

1967). They have also been r e p e a t e d l y  r e c o g n i z e d  as valid 

indicators of cer ebral p a t h o l o g y  when used in studie s 

c o mpar in g clinic al p o p u l a t i o n s  to non b r a i n - d a m a g e d  co ntro ls  

(Costa & Vaughan, 1962; Costa, Vaughan,  Ho rw it z & Ritter, 

1969; De Renzi & Faglioni, 1965; Dils, 1960; Evans & 

Mar mo rsta n,  1964; Knehr, 1956, 1965; Urmer, Mo r r i s  & 

W en dland, 1960). Some i n v e s t i g a t o r s  did not conc e r n  

themselves with cerebral l a t e r a l i t y  of damage, whil e in 

others this was a major focus of the study.

Studies of L a t e r a l i z e d  C e r e b r a l  D a m a g e  with the RPM 

In 1864, Paul Broca caused no small amount of 

e xc it ement when he p r e s e n t e d  the anat o m i c a l  auto p s y  report 

on one of his patients, and in r e f e r r i n g  to the left 

cerebral h emisph er ic damage, c o n c l u d e d  that, "In this 

patient, therefore, the ap hemia was the result of a 

profound, but ac cu r a t e l y  c i r c u m s c r i b e d  lesio n of the 

posterio r third of the second  and third frontal 

convolutio ns " (Broca, 1864, as c it ed  in Head, 1926). The
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g e n e r a l l y  r e c o g n i z e d  noti on that the two c e r ebr al  

h e m i s p h e r e s  of the h u m a n  br ain differ in terms of the 

va ri o u s  higher c o g n i t i v e  fun ction s that they subserve, has 

g rown in a c c e p t a n c e  over the years since Broca. The early 

d i s c u s s i o n s ,  argu ments , c o n f r o n t a t i o n s ,  etc., s u r r o u n d i n g  

the vast d i f f e r e n c e s  of o p i n i o n  be tw een the

" l o c a l i z a t i o n i s t s "  and " d i a g r a m - m a k e r s "  on the one hand, and 

the " e q u i p o t e n t i a l i s t s "  on the other (Head, 1926), has led 

to the m o d e r n  day s y n t h e s i z e r s  and d i s c u s s a n t s  of the 

"s ystems" a p p r o a c h  to human c e r e b r a l  f u n ction (Luria, 1966; 

Das, K i r b y  & Jarman, 1975). The prima ry  s u p p o s e d  func t i o n a l 

d i s t i n c t i o n  betw e e n  the left and right c e r e b r a l  h e m i s p h e r e s  

r em ains that of verba l verses non v e r b a l  r e p r e s e n t a t i o n  of 

a b i l i t y  (Dimond & Beaumont, 1974; Gazz aniga, 1970; He c a e n  & 

Albert, 1978). Other d e s c r i p t i v e  d i m e n s i o n s  of c o g nitiv e 

o r g a n i z a t i o n  have been sug g e s t e d  as coge nt d i s c r i m i n a t i n g  

f u ncti on s of c e r e b r a l  r e s p o n s i b i l i t y  (e.g. Bever, 1975; Das 

et al., 1975; Semmes, 1968) and the wh ole noti on  of 

l a t e r a l i z a t i o n  of higher c o r tical  fun ctions in ge neral is 

not total ly free from c r i t i q u e  (Whitaker & Ojemann, 1977). 

The v e r b a l / n o n v e r b a l  d i c h o t o m y  however retains the most 

w i d e s p r e a d  supp o r t  in various de grees of d e s c r i b e d  

s e p a r a t i o n  and o v e r l a p  of function.

The RPM tests in their variou s forms have been used in 

m an y  studie s of l a t e r a l i z e d  c e r e b r a l  damage in ad ults with 

vary i n g  results. A r r i g o n i  and De Renzi (1964) found ov er all 

that p a t i e n t s  with left b r a i n - d a m a g e  (L B D ) p e r f o r m e d  at a



s i g n i f i c a n t l y  poorer  level on the SPM than p a t i e n t s  with 

right b r a i n - d a m a g e  ( R B D ) . A series  of other studies (Costa, 

1976; Costa, Vaugha n, H o r w i t z  & Ritter, 1969; Gain otti, 

C a l t a g i r o n e  & Miceli, 1976; Pi e r c y  & Smyth, 1963) found the 

o p p o s i t e  results, na mely that p e r f o r m a n c e  on the RPM (the 

first author used the SPM, the othe rs used the CPM) was more 

s u s c e p t i b l e  to RBD than LBD. Yet another series of studies 

(Costa & Vaughan, 1962; De Renzi & Faglio ni, 1966; De Renzi, 

P i e c z u r o  & Vi gno lo,  1968; Edward s, Ellams & Thompso n,  1976) 

found that a l t hough  on the whole, RPM p e r f o r m a n c e  was 

a f f e c t e d  by b r a i n - d a m a g e  in ge ner al  as c o m p a r e d  to normals, 

there were no s i g n i f i c a n t  d i f f e r e n c e s  betw e e n  RBD and LBD 

patients. Basso, De R e n z i , F a g l i o n i , Scotti, and S p i n n l e r 

(1973) also found these results, but e x p an de d upon them; RBD 

p a t i e n t s  with an a s s o c i a t e d  vi sua l field de f e c t  were 

s i g n i f i c a n t l y  more imp ai red on the CP M  than RBD p a t i e n t s  

wi th o u t  this defect, and LBD p a t i e n t s  wi th a c c o m p a n y i n g  

aph asia were s i g n i f i c a n t l y  inferior to n o n a p h a s i c  LBD 

patients. E x p l a n a t i o n s  have been put forth as to 

q u a l i t a t i v e l y  and q u a n t i t a t i v e l y  d i f f e r e n t  p e r f o r m a n c e s  of 

RBD and LBD p a t i e n t s  in terms of u n d e r l y i n g  skills n e c e s s a r y  

for the s o l uti on  of the task, w hic h are assu m e d  in d e f i c i t 

s e c o n d a r y  to the c o r ti ca l damage. W h i l e  C o l o n n a  and 

Fa gl io ni (1966) found that h e m i s p h e r i c  side of le s i o n  was 

not s i g n i f i c a n t l y  re la t e d  to RPM per f o r m a n c e ,  they, like 

B a s s o  et al. (1973), also found that among LBD p a t i e n t s  

alone, those with re s u l t a n t  ap ha si a did w orse  on the test



16

than those who were not aphasic. T hey e x p l a i n e d  these 

f i n di ngs by p o s t u l a t i n g  that, "while left b r a i n - d a m a g e d  

p a t i e n t s  fail on acco u n t  of aphasia, right b r a i n - d a m a g e d  

p a t i e n t s  do so on ac co u n t  of sp atial visual impairment" (p.

305). C o s t a  and Va ugha n,  in an ea rli er  study (1962), found

that p e r f o r m a n c e  on a redu c e d  m o d i f i e d  v e r s i o n  of the SPM 

c o r r e l a t e d  d i f f e r e n t i a l l y  wit h tests p r e s u m e d  to m e a s u r e  

d i f f e r e n t  c o g n i t i v e  functio ns, d e p e n d i n g  on the cor ti c a l  

h e m i s p h e r i c  site of damage. In the LBD group, SPM scores 

c o r r e l a t e d  h i g h l y  (.72) o nly with scores on a v o c a b u l a r y  

test, w hile in the RBD group, SPM p e r f o r m a n c e  c o r r e l a t e d  

hi g h l y  only with m e a s u r e s  of vi sual sp at ial r e l ation s (Knox

Cubes, .71; B lock De sig n, .77).

The above f i n di ngs indicat e that there is a verbal 

c o m p o n e n t  as well as a n o n v e r b a l  c o m p o n e n t  inherent in the 

s o l u t i o n  of RPM problems. A d d i t i o n a l  st udi es lend support 

to this idea. In a stud y using the C P M  as a n o nver ba l 

m e a s u r e  of i n t e l l i g e n c e  to i n v e s t i g a t e  the r e l a t i o n s h i p s  

be t w e e n  i n t e l l i g e n c e  and aphasia, K e r t e s z  and Mc C a b e  (1975) 

found that RP M p e r f o r m a n c e  did not c o r r e l a t e  wi th o v e r a l l  

s e v e r i t y  of aphasi a, but that d e f e c t i v e  m a t r i x  prob l e m  

scores were c o r r e l a t e d  with in terna l c o m p r e h e n s i o n  (verbal 

me diati on ) defi ci ts. D o m i n a n t  h e m i s p h e r e  d a m a g e d  p a t i e n t s  

who were " e x p r e s s i v e l y "  aphasic, (categ orized  in this study 

as ha v i n g  Broca's,  C o n d u c t i o n ,  or A n o m i c  Aphasia) scored 

higher  than p a t i e n t s  with " r e c e p t i v e "  aphasic  diso rd ers 

(c las si fied in this study as hav i n g  Gl obal, W e r n i c k e ' s ,  or



T r a n s c o r t i c a l  S e n s o r y  Aphasia). The authors o b s e r v e d  that 

a u d i t o r y  ve rba l c o m p r e h e n s i o n  was not n e c e s s a r y  for the 

task, since normals were able to do it with  no verbal 

i n s t r u c t i o n s  whatsoe ve r. This t h eref or e led the auth o r s  to 

i d e n t i f y  the d e f i c i t  r e s p o n s i b l e  for the poor p e r f o r m a n c e  in 

their a p h a s i c  p a t ient s as being one of d e f e c t i v e  internal  

v er ba l o r g a n i z a t i o n .  A rchiba ld , Wepman, and J o n e s  (1968) 

a l s o  found that the CP M  d i f f e r e n t i a t e d  "t alk ing " a p h a s i c s  

f rom  "non - t a l k i n g "  (global) aphasi cs, a l t h o u g h  they felt 

that on a whole, the test did not s e p arate LBD ap ha s i c 

p a t i e n t s  from LBD n o n a p h a s i c  patien ts. Z a n g w i l l  (1964) 

st a t e d  that p e r f o r m a n c e  on RP M  was not g r o s s l y  i m p a i r e d  in 

m oto r aphasia, jargo n aphasia, and a m n e s t i c  aphasia. A 

se rie s of studie s by De Renzi and c o - a u t h o r s  (Arrigoni & De 

Renzi, 1964; De Renzi & Faglioni, 1964; De Renzi, P i e c z u r o  & 

V i g no lo, 1968) all c o n c l u d e d  that low SPM sc ores can not be 

a t t r i b u t e d  to lan guage d i s o r d e r s  be cause LBD p a t i e n t s  with 

a p h a s i a  did not perf o r m  s i g n i f i c a n t l y  d i f f e r e n t l y  from LBD 

p a t i e n t s  w i t h o u t  aphasia. T here are thus c o n f l i c t i n g  

r e s u l t s  in st udi es  u t iliz in g c l i n i c a l  p o p u l a t i o n s  of 

u n i l a t e r a l l y  brain da ma g e d  adults.

It is not u n c ommo n for d i f f e r e n t  in vesti g a t o r s ,  using 

the same ge ne ra l c l a s s i f i c a t i o n s  of c l i ni cal p a t ie nt s, and 

the same a s s e s s m e n t  techniques, to obtain  resu l t s  w h i c h  are 

at odds with one another on the surface. C o s t a  (Costa & 

V a u gh an, 1962; C o s t a  et al., 1969) has dealt w it h this issue 

r e g a r d i n g  r e s e a r c h  with  u n i l a t e r a l l y  brain d a m a g e d  adults.
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He notes that using u n s e l e c t e d  h o s p i t a l  sa mp l e s  of p a t i e n t s  

m a y  resu lt in the inc l u s i o n  of m o r e  s e r i o u s l y  d i s o r d e r e d  

right h e m i s p h e r e  d a m a g e d  p a t i e n t s  than those wi t h  left 

h e m i s p h e r e  damage. This is b e c a u s e  of the na t u r e  of the 

r e s u l t i n g  b e h a v i o r a l  chan g e s  s e c o n d a r y  to the c e r e b r a l  

damage. L a n guage  d i s o r d e r s  come to c l i n i c a l  a t t e n t i o n  mo re 

r e a d i l y  than n o n - d o m i n a n t  h e m i s p h e r e  disor d e r s ,  and 

t h e r e f o r e  h o s p i t a l  p o p u l a t i o n s  m a y  have less s e v e r e l y  

d a m a g e d  LBD p a t i e n t s  than those w it h RB D (Arrigoni & De 

Renzi, 1964). W h e t h e r  or not the o v e r a l l  s e v e r i t y  of CNS 

da mag e is taken into account , w i l l  have a d i r e c t  b e a r i n g  on 

e x p e r i m e n t a l  results ba sed on b e h a v i o r a l  measur es . P a t i e n t 

gr oups may also be s e l e c t e d  on the bases of p e r f o r m a n c e  on 

one behav i o r a l  me asure, and then tested on a second. For 

example, many of the above q u o t e d  stud i e s  dealt p r i m a r i l y  

with c o n s t r u c t i o n a l  apraxia , w h i l e  others  de alt p r i m a r i l y  

with apha s i c  d i s t u r b a n c e s .  P a t i e n t  p o p u l a t i o n s  were 

th e r e f o r e  split along d i f f e r e n t  d i m e n s i o n a l  g u i d e l i n e s  in 

d i f f e r e n t  studies. In add itio n,  p r o c e d u r e s  for 

a d m i n i s t r a t i o n  of test items was not i d e n t i c a l  in all the 

above quoted studies. Th ere is al so the e v e r p r e s e n t  factor 

of chance o c c u r r e n c e s  in the p r e s e n c e  of p r o b a b i l i s t i c  

s t a t i s t i c a l  analyses. U n l e s s  two s t u d i e s  are c o n d u c t e d  with 

the same methods, and the same gr o u p s  of subjects , by the 

same experi m e n t e r s ,  re as o n s  for d i f f e r i n g  r e s u l t s  can 

usua l l y  be hy po thesiz ed .

One further st udy i m p o r t a n t  to the issue of
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d i f f e r e n t i a l  c e r e b r a l  p e r f o r m a n c e  on R aven m a t r i x  p r o b l e m s  

w as c a r r i e d  out using c o m m i s s u r o t o m y  p a t i e n t s  in w h i c h  each 

h e m i s p h e r e  was s e p a r a t e l y  a d m i n i s t e r e d  a m o d i f i e d  v e r s i o n  of 

the C P M  {Zaidel & Sperry, 1973). This me t h o d  d i f f e r e d  in 

one ma n n e r  of m ajor im po r t a n c e  from the abov e m e n t i o n e d  

studi es.  In one pa r t  of the study, four p a t i e n t s  who were 

" r e l a t i v e l y  free of e x t r a c o m m i s s u r a l  dama ge and sen s o r y  

d e f e c t s "  (p. 36) w e r e  used. Here p e r f o r m a n c e  was being 

m e a s u r e d  by p r e s u m e d l y  intact h e m i s p h e r e s  w o r k i n g  in 

is ola t i o n ,  and not by one intact  h e m i s p h e r e  in c o n j u n c t i o n  

w i t h  one d a m a g e d  he mis phe re. Ther e were thus no chan c e s  for 

i n t e r f e r e n c e  from d a m a g e d  to intact sides. The re su lt s were 

that there were better (not sig nifica nt ) p e r f o r m a n c e s  by the 

right h e m i s p h e r e  overall. T h e r e  were also however, 

q u a l i t a t i v e  d i f f e r e n c e s  in l a t e r a l i z e d  s o l u t i o n 

p e r f o r m a n c e s .  The left h e m i s p h e r e  (right hand) wo r k e d 

s l o w l y  with m uch a c c o m p a n y i n g  v e r b a l i z e d  lab e l l i n g  and 

r e ason in g.  The right h e m i s p h e r e  (left hand) in c o n t r a s t  

w o r k e d  qui ck ly, silently, and c o n f i d e n t l y .  In terms of the 

RPM, the au th o r s  c o n c l u d e  that:

The pr es e n t  fi ndin gs  in di ca te that the test is not 

h i g h l y  s p e c i a l i z e d  for ei the r right or left h e m i s p h e r e  

fu nct ion, ...but can be p e r f o r m e d  by either , though in 

d i f f e r e n t  ways. M a n y  a s p e c t s  of the P r o g r e s s i v e  

M a t r i c e s  can  ea si ly be p r o c e s s e d  v e r b a l l y  w i t h o u t 

i nv o l v i n g  g e s t a l t - l i k e  s p a t i a l  a p p r e h e n s i o n .  D e s i g n  

f e a t u r e s  like c a r d i n a l i t y  of lines or dots, and size and
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de g r e e  of a n g u l a r i t y  can be c a t e g o r i z e d ,  l a b e l l e d  or 

c o n c e p t u a l i z e d  li ng u i s t i c a l l y ,  (p. 38)

T hey go on to say, "It wo uld appear a c c o r d i n g l y  that the 

RC P M  is not e m i n e n t l y  sui ted for m e a s u r i n g  f u n c t i o n a l  

d i f f e r e n c e s  between the h e m i s p h e r e s ” (p. 38). K e r t e s z  and 

M c C a b e  (1975) agree that, "both a c o m p r e h e n s i o n  re lated as 

wel l as a 'v i s u o - s p a t i a l ' factor is require d" (p. 394) in 

the s o l ution  of CP M items, but they go on to speak to the 

n e c e s s i t y  of both component s: "It is l i k e l y  that i n t e g r a t i o n  

of f u n ction of both h e m i s p h e r e s  takes p lace in so lv i n g  the 

p r o b l e m s  of the RCPM" (p. 394). The p a t i e n t s  in the Zaidel 

and Sp er ry study could o b v i o u s l y  not use an i n t e g r a t e d  

h e m i s p h e r e  approach. The two fi nding s can ho we ver be e a s i l y  

r e c o n c i l e d  by stating that the two h e m i s p h e r e s  p r i m a r i l y  use 

d i f f e r e n t  m e t h o d s  for solving the pro ble ms , but work in an 

in teg r a t e d  s y n e r g i s t i c  fa sh ion whe n  t r a n s c o r t i c a l  paths are 

i n t a c t .

The V e r b a l i z a t i o n  H y p o t h e s i s

Some of the above m e n t i o n e d  stu d i e s  y i e l d  s u p p o r t  to 

what has been l a b ell ed  the " V e r b a l i z a t i o n  H y p o t h e s i s "  (Raven 

et al., 1976, p. SPM2 2 [sic]). This refers to the notio n

that n o nv er bal tests of gen e r a l  i n t e ll igence , such as RPM, 

which requir e no e x t ern al  r e c e p t i o n  or c o m p r e h e n s i o n  of 

verbal m a t e r i a l  other than initial i n s t ruction s,  and no 

e x p r e s s i v e  la ngua ge  in the s o l u t i o n s  of the p r o b l e m s  or the 

d e l i v e r y  of answers, can use c o v e r t  i n t ernal  verbal 

m e d i a t i o n a l  p r o c e s s e s  in the s o l u t i o n  of the tasks. R e s e a r c h
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f i n d i n g s  noting  high ve rbal lo ading  of the m a t r i c e s  (e.g. 

B i n g h a m  et al., 1966) su pp o r t  this h y p o t he sis. Bu rke and 

B i n g h a m  (1969, p. 251) stated, "The i n v e s t i g a t o r s  have noted 

that some subjec ts, e s p e c i a l l y  on the mo r e  d i f f i c u l t  items, 

ap p e a r e d  to 'talk their way' thro ug h the P r o g r e s s i v e  

Ma tr ices: that is they seemed  to e x p l a i n  to t h e m s e l v e s

v e r b a l l y  what the r e l a t i o n s h i p s  were." The i n v e s t i g a t o r s  

refer r e d  to an actual  audible, though  s e l f - a d d r e s s e d ,  verbal 

a c c o m p a n i m e n t  to the s o l u t i o n  of the probl ems.

L uri a (1960a, 1960b) has p r e s e n t e d  a d e v e l o p m e n t a l  

th e o r y  on the role of speech in the r e g u l a t i o n  of behavior. 

Hi s theo ry po s i t s  that e x t e r n a l  com ma nds, reques ts,  

in struc ti ons, etc., g i v e n  to a c hi ld  by an adult have a 

" direc ti ng " f u n c t i o n  on the c h i l d ' s  behavi or. E v e n t u a l l y  

the child begins to em it over t v e r b a l i z a t i o n s  w h i c h  serve to 

di r e c t  its m o t o r i c  behavio r. As the c hi ld  mat ur es, these 

o ve rt  v e r b a l i z a t i o n s  become covert, and d e v e l o p  into 

thinking. W h e n  c o n f r o n t e d  with a d i f f i c u l t  p r o b l e m  however, 

the ch ild who n o r m a l l y  uses o n l y  co v e r t  d i r e c t i o n s  may 

re sort to o ve rt v e r b a l i z a t i o n s  as an aid in p r o b l e m  solving. 

It is p o s si bl e that the o b s e r v a n c e  of Burk e and B i n g h a m  

(1969) noted above is r e l a t e d  to L u r i a ' s  theory. The 

e x t e r n a l  v e r b a l i z a t i o n s  of the adults  noted on the more 

d i f f i c u l t  items ma y  be an e x t e n s i o n  of an e x istin g,  internal 

v e r b a l i z a t i o n  p r e s e n t  in the s o l u t i o n  of the ea sier items. 

The i n cr ea sed d i f f i c u l t y  of the later items ma y  d e m a n d  an 

ad ditio na l,  less s o p h i s t i c a t e d  but more p o w erfu l,  level of
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ve r b a l  m e d i a t i o n ,  w hi ch  is e x e c u t e d  by au di b l e  speech.

The c o n c l u s i o n s  of Zaidel and S p e r r y  (1973) that there 

are p a r a l l e l  m e t h o d s  of s o l u t i o n  w h i c h  are q u a l i t a t i v e l y  

q u i t e  di ss im i l a r ,  and are d i f f e r e n t i a l l y  used by the 

f u n c t i o n a l l y  d i s t i n g u i s h e d  c e r e b r a l  h e m i s p h e r e s ,  is q ui te 

c o n s o n a n t  with st at e m e n t s  by other r e s e a r c h e r s  (e.g.

C o l o n n a  & Fa glioni, 1966), to the ef f e c t  that re asons for 

f a i l u r e  on the m a t r i c e s  by u n i l a t e r a l l y  b r a i n - d a m a g e d  

p a t i e n t s  are d e p e n d e n t  upon w h i c h  as p e c t  of c e r ebra l 

f u n c t i o n  is in deficit. B oth c o n c l u s i o n s  supp o r t  the idea 

that some n o nver ba l tasks can be, and indeed t y p i c a l l y  are 

so lved with the aid of verbal  m e d i a t i o n .

R e s e a r c h e r s  have di ff ered in the im por t a n c e  they place 

on the p a r t i c i p a t i o n  of verbal m e d i a t i o n a l  proces ses . Some 

s u g g e s t  that the solut io n of a n o n v e r b a l  p e r f o r m a n c e  task is 

m e r e l y  "aided by implicit v e r b a l i z a t i o n "  (Edwards, Ellams  & 

T h om pson, 1976, p. 84), w hi le  other s th eo ri ze that it is an 

a b s o l u t e  necessity. Je ns en (1968) stat ed  that:

S u c c e s s f u l  p e r f o r m a n c e  on i n t e l l i g e n c e  tests, e s p e c i a l l y  

s o - c a l l e d  n o n v e r b a l  tests, r e q u i r e s  s p o n t aneo us  

v e r b a l i z a t i o n  on the pa rt of the subject. The subject 

who does not v e rbal iz e s p o n t a n e o u s l y  is even more 

s e v e r e l y  h a n d i c a p p e d  in a n o n v e r b a l  test such as Raven's 

P r o g r e s s i v e  M a t r i c e s  than on a p r e d o m i n a n t l y  verbal 

in te l l i g e n c e  test such as the S t a n f o r d - B i n e t , w hi ch 

e x p l i c i t l y  calls for verbal  r e s p o n s e s  from the subject, 

(p. 138)
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Th is s o m e w h a t  ex tr eme p o s i t i o n  seems to d e c l a r e  that verbal  

p r o c e s s e s  are a n e c e s s a r y  f o u n d a t i o n  for all c o g n i t i v e  

tasks, wh et h e r  e x p l i c i t l y  called for and i n h ere nt  in the 

mo d e  of r e s po nse of a verba l task, or i m p l i c i t l y  d e m a n d e d  in 

an a d e q u a t e  s o l u t i o n  of a " non ve rbal" proble m.

The q u e s t i o n  of the r e l a t i o n s h i p  b e t w e e n  langua ge,  

thinking, and c o g n i t i v e  p r o b l e m  solving is an o f t - d e b a t e d  

and r e s e a r c h e d  one. E ar ly  t h eo ri sts (e.g. Wats on, 1913) 

felt that tho ught was id e n t i c a l  to inner speech and a c t u a l l y  

a c c o m p a n i e d  by tiny motor m o v e m e n t s  in the larynx. A l t h o u g h  

such m i n u t e  m o v e m e n t s  do ex ist (Cromer, 1976), the no t i o n  of 

the t h o u g h t - i n n e r  speech  i d e ntity has been e f f e c t i v e l y  

a r g u e d  agai n s t  by e x p e r i m e n t a l  and t h e o r e t i c a l  proofs.

Smith, Brown, Toman, and G o o d m a n  (1947), using cu r a r e  for 

its mu scle p a r a l y z i n g  pr oper t i e s ,  in a c a r e f u l l y  

a d m i n i s t e r e d  s tu dy using the senior au thor as the subject, 

d e m o n s t r a t e d  that clear lucid though ts,  and c o m p r e h e n s i o n  

and recall, were to tally  u n a f f e c t e d  by the in a b i l i t y  to 

speak. V y g o t s k y  (1962) r e a soned  that a l t h o u g h  a m e n t a l  image 

can only be v e r b a l l y  d e s c r i b e d  in a n e c e s s a r y  s e q u e n t i a l  

manner, as all speech  is del iver ed , it is i n t e r n a l l y  

re a liz ed  as an i n tegr at ed whole. He said, "A thou g h t  m a y  be 

c o m p a r e d  to a cloud s h e d d i n g  a shower of words" . Thus, 

thought and speech do not seem to be identical. O t h e r s  have 

ar gu ed  that thought is als o  p o s s i b l e  w i t h o u t  langua ge, or at 

least wi th o u t  verbal symb o l s  (words). S l o b i n  refers to the 

wr i t i n g s  of W i l l i a m  J a m e s  (1892, as c it ed in Slo bin, 1971)
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in d e s c r i b i n g  the " u n p l e a s a n t  p h e n o m e n a  of g r o p i n g  for a 

word, or trying to find the best way to e x p r e s s  y o ur se lf" 

(Slobin, 1971, p. 100). Ja mes  felt that the i n t e n t i o n  of 

s ay in g a word, indeed knowing that the wo rd is known to you 

and u s u a l l y  being able to i m m e d i a t e l y  r e c o g n i z e  the word  if 

s u p p l i e d  by ano ther person, is a prim e ex am p l e  of a 

n o n l i n g u i s t i c  thought. Slob in  al so p r e s e n t s  the e x a m p l e s  

g i v e n  by G h i s e l i n  (1955) of the p r e - v e r b a l  stage of new 

ideas w h i c h  take shape in the m i n d s  of great c r e a t i v e  

i n n o v a t o r s  such as A l b e r t  Einstein. Sl o b i n  c o n c l u d e s  by 

stating  that a l t h o u g h  th oug ht  c l e a r l y  ca nn ot be equa te d wi th  

either speech or langua ge, "languag e mus t  play an imp o r t a n t  

role in some c o g n i t i v e  proces se s" (1971, p. 102).

Bourne, Ekstrand , and Dom i n o w s k i  (1971), in d i s c u s s i n g  

the r e l a t i o n s h i p  be tw ee n language, thinking, pe r c e p t i o n ,  and 

c o g n i t i v e  p r o b l e m  solving, refer to four e x p e r i m e n t s  w hich  

y i e l d e d  r e s e a r c h  fi nd ings g e r mi nal to the e x p l i c a t i o n  and 

s up p o r t  of the h y p o t h e s i s  that thought and l a n guage  are 

al m o s t  i n e l u c t a b l y  integ rated . These are on l y  a small sample 

of the vast amount  of re searc h and t h e o r i z i n g  u n d e r t a k e n  to 

e l a b o r a t e  this r e l a ti onship.  A study c o n d u c t e d  by R a n k e n  

(1963) i n v e s t i g a t e d  the r e l a t i o n s h i p  be tw een d i f f e r e n t  types 

of st imuli e n c o d i n g  (verbal or imaginal), and s u b s e q u e n t  

p e r f o r m a n c e  tasks. One g r o u p  of s u b je ct s lear n e d  a se r i e s  of 

g e o m e t r i c  "no nsense" shapes with a c c o m p a n y i n g  anima l names, 

and an oth er g r o u p  lear n e d  the same shapes in an "Unnamed" 

condition . S u b s e q u e n t  tasks r e q ui red half the s u b j e c t s  to
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the shapes" (Ranken, 1963, p. 49), and the other half to 

recall a serial order of shapes p r e s e n t e d  o n l y  once. Th ere 

was a r e s u l t a n t  i n t e r a c t i o n  be tween l e a r n i n g  c o n d i t i o n  and 

test task. The "Named" g r o u p  ma d e  fewer erro rs  on the serial 

re ca ll  task than the "Unnamed" group, wi th the o p p o s i t e  

results being o b t a i n e d  on the sp at i a l  puzz le  task. R a n k e n ' s  

i n t e r p r e t a t i o n  was that, "the i n t e r a c t i o n  r e f lects  a 

d i f f e r e n c e  in the p r o p e r t i e s  of no mi n a l  and imagin al 

r e p r e s e n t a t i o n "  (1963, p. 50). B o u r n e  et al. e x p a n d e d  the 

m e a n i n g  of the results: " l a ng uage can either f a c i l i t a t e  or

inhibit thinking  (problem solving) d e p e n d i n g  m a i n l y  on 

whether or not the la ng uage r e s p o n s e s  of the su bject en code  

relevant  or irr eleva nt  as pe ct s of an e x p e r i e n c e "  (1971, p. 

287). They c o n c l u d e  that, "We are p r o b a b l y  so a c c u s t o m e d  to 

v e r b a l i z i n g  e x p e r i e n c e  that we find it d i f f i c u l t  not to make  

up names (or verbal descriptio ns ) for the shapes, even 

though we are r e q u e s t e d  not to" (1971, p. 289). This is a 

strong sta t e m e n t  s u p p o r t i n g  the no t i o n  that th ou gh t wi th out 

la nguag e (or mo re pr ecisely, w i t h o u t  labels) is nearly, if 

not a b s o l u t e l y  impossible. Ver b a l  l a b e l l i n g  a lso s t r o n g l y 

af fects  p e r c e p t u a l  e n c o d i n g  as d e m o n s t r a t e d  by Ca r m i c h a e l ,  

Hogan, and W a l t e r  (1932) in a c l a s s i c  e x p e r i m e n t  in w h i c h 

a mb i g u o u s  d r a w i n g s  were p r e s e n t e d  to d i f f e r e n t  group s of 

sub je ct s with al t e r n a t e  sets of p l a u s i b l e  la bel s for the 

figures. The s u b j e c t s  later drew u n a m b i g u o u s  r e p r o d u c t i o n s  

w h i c h  re s e m b l e d  the labels they were given. A n o t h e r  c l a s s i c
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e x p e r i m e n t  (G luc ksb erg & Weis berg, 1966) d e m o n s t r a t e d  that 

p r o b l e m  solvi ng  is also s t r o n g l y  e f f e c t e d  by the p r e s e n c e  or 

lack of verbal la bels a c c o m p a n y i n g  d r a w i n g s  of stimuli to be 

used in the s o l u t i o n  of a pose d problem. Bo urne et al. raise 

the q u e s t i o n  of whe ther the la bels m e r e l y  dre w  a t t e n t i o n  to 

each s t i m u l u s  i n d i v i d u a l l y  in its own right, or w h e t h e r  they 

a c t u a l l y  c a u s e d  the stimul i to be e n c o d e d  d i f f e r e n t l y  then 

in an u n l a b e l l e d  condition. This d i s t i n c t i o n  is an i m p o r t a n t  

one and wil l  be a d d r e s s e d  b e l o w  in the d e s c r i p t i o n  of the 

p r e s e n t  r e s e a r c h  de s i g n  and d i s c u s s i o n  of results. The last 

study noted by Bo u r n e  et al., (Brown & Lenn eberg, 1954), 

dealt with the r e l a t i o n s h i p  betw e e n  the "cod a b i l i t y "  (ease 

of lab elling) of st imuli (color patches) and the ease of 

l e a rning and r e c o g n i t i o n  of such stimuli. There was a 

s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  be tween the two variabl es. 

The easier a color was to name, the easier it was to 

i d e n t i f y  in a r e c o g n i t i o n  m e m o r y  paradigm.

A Model of La ng u a g e  P r o c e s s i n g

In order to m o s t  e f f i c i e n t l y  p r e s e n t  a d e s c r i p t i o n  of 

la ngu a g e  d i s o r d e r s  in children, and then to s p e c i f i c a l l y  

deal wit h the p r o c e s s  i n v e s t i g a t e d  in this r e s e a r c h  study 

(verbal m e d i a t i o n ) ,  it is firs t n e c e s s a r y  to b r i e f l y  o u t l i n e  

the proc e s s  of normal l a n g u a g e  usage. M a n y  m o d e r n  th eor ies 

of la ng ua ge p r o c e s s i n g  em p l o y  a s e q u e n t i a l  mode l w hi ch 

i n c o r p o r a t e s  se ns o r y  input proces s i n g ,  l i n g u i s t i c  

id en t i f i c a t i o n ,  lex ical f o r m u l a t i o n  and encoding , and 

p h y s i c a l  c o n s t r u c t i o n  of o u t p u t  (e.g. N a t i o n  & Aram, 1977;
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W i i g  & Semel, 1976). The Sp eech and L a n g u a g e  P r o c e s s i n g  

Mo d e l  (SLPM) p r o p o s e d  by N a t i o n  and Aram (1977) is p r e s e n t e d  

and d e s c r i b e d  here in  (Figure 1) as an exa mple of seq u e n t i a l  

l a n g u a g e  p r o c e s s i n g  mo d e l s  in general, and as a frame wo rk 

f ro m w hich to d e s c r i b e  basic types of verbal p r o c e s s i n g  

i m p a i r m e n t s  o b s e r v e d  in languag e d i s o r d e r e d  children.

The S LPM has three major components: 1) sp eech and

l a n g u a g e  e n v i r o n m e n t a l  component,  2) in ter nal speech and 

l a n g u a g e  p r o c e s s i n g  co mpo nent,  3) speech  and la ngu ag e  

p r o d u c t  co mpo nent.  The first c o m p o n e n t  is c o n c e r n e d  with 

the l a n g u a g e  e n v i r o n m e n t  the d e v e l o p i n g  ch ild is si tu at ed 

in. Pr oper lang ua ge d e v e l o p m e n t  de pends  on a d e qu ate e x p os ur e 

to all forms of la ngua ge  units such as speech sounds, words, 

sent en ces, etc. It is also dep e n d e n t  on e x p o s u r e  to the 

no r m a l  use of l a n guage as a tool for co m m u n i c a t i o n .  There 

are other e n v i r o n m e n t a l  factors, w h i c h  the authors state are 

not fu lly under stood as such but n e v e r t h e l e s s  are felt to be 

i m p o r t a n t  to normal la nguage develo pment . E x a mples  of these 

factors are: family  co n s t e l l a t i o n ,  et hnic member s h i p ,  birth 

o r d e r , e t c .

The second m ajor c o m p o n e n t  of the SLPM, the "internal  

sp e e c h  and lan gu age p r o c e s s i n g  compon e n t " ,  deals with 

in t e r n a l  p r o c e s s i n g  of la ngu ag e by the o p e r a t i n g  o r g a n i s m  

(person). It is this segmen t that deals wi th all cognitiv e 

o p e r a t i o n s  on l a n gu ag e be twe en the source of la ngu a g e  input, 

and the p r o d u c t  of la ng uage output. It is th e r e f o r e  also the 

l o c a t i o n  of intern al verbal  medi at ion. This " i ntern al  speech
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and l a n g u a g e  p r o c e s s i n g  c o m p o n e n t "  is b a s i c a l l y  s e q u e n t i a l  

in nature. It be gins with the r e c e p t i o n  of e x t e r n a l  

a c o u s t o - m e c h a n i c a l  st imu li (va riations in air p r e s s u r e  

i m ping in g on the ear drum) and the t r a n s d u c t i o n  of such 

st im u l i  into e l e c t r o n e u r a l  impulses th rou gh  the inner ear 

a p p a r a t u s  of the c o c h l e a  (hair cells of the o r g a n  of Corti). 

The p a t t e r n s  of the "p r e l i n g u i s t i c "  st imuli are then 

a n a l y z e d  and d i s c r i m i n a n t l y  i d e n t i f i e d  as l a n g u a g e  or 

n o n l a n g u a g e  in nature. The p r o c e s s e s  d e s c r i b e d  thus far 

c o m p o s e  the " a u d i t o r y  r e c e p t i o n  segment" of the "i n t e r n a l  

s pee ch and langu ag e p r o c e s s i n g  c o m p o n e n t "  of the SLPM. 

St imuli  id en t i f i e d  as "l inguist ic " are then p r o c e s s e d  for 

m e a n i n g  (co mpr ehensi on ). This involv es i d e n t i f i c a t i o n  of 

in di vidu al  m o r p h e m e s  (words), as well as a b s t r a c t i o n  of 

m e a n i n g  inheren t in r e l a t i o n s i p s  be tw e e n  w o r d s  (meaning of 

the "ge st al t" of a ph rase or s e n t e n c e  over and above the 

m e a n i n g s  of the ind ivi du al  c o m p o n e n t  words). The s u b p r o c e s s  

w hich is reci proca l and p a r a l l e l  to " c d m p r e h e n s i o n "  is 

" f o rm ul at ion".  These two make  up the " c e ntral l a n gua ge  

segme nt"  of the "i nternal sp eec h and l a n g u a g e  p r o c e s s i n g  

co mpo n e n t "  of the SLPM. F o r m u l a t i o n  refers to the 

l i n g u i s t i c  e n c odi ng  of o u t g o i n g  m e ss ages. Thi s  requi r e s  

le xic al s e l e c t i o n  of labels and interna l p r e p a r a t i o n  of 

o u t g o i n g  m e s s a g e s  (relational  s t r u c t u r e  of w o r d s  in 

se n t e n c e s  to imply m e a n i n g  be yond that of i n d i v i d u a l  w o r d s ) . 

The SL PM po s i t s  a r e c i p r o c a t i n g  r e l a t i o n s h i p  b e t w e e n  

" c o m p r e h e n s i o n "  and "for mu l a t i o n " .  It invokes the n o t i o n  of
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G e s c h w i n d  (1968) that o u t g o i n g  m e s s a g e s  to be e n c o d e d  are 

p r e p a r e d  wit h the aid of the "heard names" of the w o r d s  to 

be exp re ss ed. The SLPM also makes ref e r e n c e  to the motor 

theory of speech p e r c e p t i o n  (Liberman, Co op er, S h a n k we iler,

& S t u d d e r t - K e n n e d y , 1967). The idea of dynamic, 

i n t r a s t i m u l a t i n g , o s c i l l a t o r y  p r o c e s s e s  is thus inh er ent in 

the SLPM. The final part of the "i nte rna l sp eech and 

la n gua ge  p r o c e s s i n g  c o m p o n e n t "  of the S LP M is the "speech 

p r o d u c t i o n  segment".  This is wher e the i n t e r n a l l y  f o r m u l a t e d  

m e s s a g e  is t r a n s f o r m e d  into an audible, in teg r a t e d  output. 

"The spea ker in iti ate s, tr ans mit s, c o o r d ina te s, and p r o duces 

the motor a c t i v i t i e s  n e c e s s a r y  for speech produ ct ion"

(Nation & Aram, 1977, p. 77).

The third and last major c o m p o n e n t  of the SLPM is the 

"s pe e c h  and l a n g u a g e  p r o d u c t  com po nent" . This refers to the 

a ct ua l ou tput of the l a n g u a g e - u s i n g  organi sm. It has two 

parts: the " l ang ua ge pro du ct", and the "s pe ech produc t".

T hese final p r o d u c t s  are the only p o r t i o n s  of the entire 

SL P M  which are p r o d u c e d  by the o r g a n i s m  and can be 

e x t e r n a l l y  o b s e r v e d  and ev aluated. V a r i o u s  q u a l i t i e s  of the 

sp eech (tone, re son ance,  etc.) as well as of the lan guage 

(semantic aspect s, syntax, etc.) can be examined.

The i n n e r - m o s t  p o r t i o n  of the SLP M  is the 

" c o m p r e h e n s i o n  - f o r m u l a t i o n "  as p e c t  of the "centra l 

l a n g u a g e  segment" of the "in terna l sp eech and lan gu age 

p r o c e s s i n g  c o m p o ne nt ".  It is here that l a n gu ag e exists  not 

o n l y  as the interna l r e p r e s e n t a t i o n  of active e x t er na l
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c o m m u n i c a t i o n ,  but a ls o as the m e d i u m  for i n t erna l n o n d i r e c t  

l a n gu ag e p r o c e s s i n g  (verbal m e d i a t i o n ) . This w ould be 

a c c o m p l i s h e d  th rough c o n t i n u o u s  intern al i n t e r a c t i o n s  

b et w e e n  " c o m p r e h e n s i o n "  (extracti on of meaning) and 

" f o r m u l a t i o n "  (specifically, lexical s e l e c t i o n  - la be lling) . 

L a n guage D i s o r d e r s  in C h i l d r e n

The m ai n d i c h o t o m i z i n g  c l a s s i f i c a t i o n  used in the 

p r e s e n t  study was that of l a n guag e d i s o r d e r e d / n o n  l a n g u a g e  

disorde re d. The lang ua ge d i s o r d e r e d  g r o u p  of c h i l d r e n  were 

all also l e a rn in g disabl ed, and were either r e c o m m e n d e d  for, 

or a c t u a l l y  a t t e n d i n g  pu b l i c  school cl as ses for c h i l d r e n  

with l e a rni ng  d i s a b i l i t i e s .  There have been  m a n y  s t a t e m e n t s  

in the recent l i t e r a t u r e  (e.g. De nc k l a  & Rudel, 1976a; 

Ve ll u t i n o ,  1978) to the effect  that l e a r n i n g  d i s a b i l i t i e s  

(specifi ca lly dyslexia) are m a i n l y  s e c o n d a r y  to l a n g u a g e  

disorders, and not to p e r c e p t u a l  im p a i r m e n t s  as was st at ed 

in some of the ea rl ier w r i t i n g s  on this issue (e.g. Be nder, 

1956, 1957, 1975; Hermann, 1959, as cited in V e llutin o,

1978; Orton, 1925, 1937). V e l l u t i n o  (1978) feels that 

o b s e r v e d  p e r c e p t u a l  and i n t e r s e n s o r y  d e f e c t s  are b a s i c a l l y  

s e c o n d a r y  to verb al m e d i a t i o n  deficits . C l a s s i f i c a t i o n  

st ud ie s such as those by Ma tti s, French, and R a p i n  (1975), 

or Den c k l a  (1977), have sh own that the m a j o r i t y  of c h i l d r e n  

in their p o p u l a t i o n s  of d y s l e x i c  stud en ts were s u f f e r i n g  

from one or anothe r type of langu a g e  dis order, s o m e t i m e s  in 

iso la ti on (Mattis et al., 1975), or som e t i m e s  c o m b i n e d  w i t h  

other impa ir ments (Denckla, 1977). Th ere is thus e m e r g i n g  a
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causal ag ent  of l e a r n i n g  pr obl ems.

There are m an y re as o n s  for a c hi ld  to fail to d e v e l o p  

ad e q u a t e  l a n g u a g e  p r o c e s s e s  (Denckla, 1974, 1979; Rapin,

1977). If a c hil d is d e p r i v e d  of a d e q u a t e  e x p o s u r e  to 

on g o i n g  l a n g u a g e  in his e n v i r o n m e n t ,  this wi ll have a 

seri o u s  ef f e c t  on l a n g u a g e  d e v e l o p m e n t  (Rapin, 1977). This 

d e p r i v a t i o n  can be s e n s o r y  in nature (various lev els of 

hearing deficits) or it can be social. The he arin g ch ild who 

is s e c l u d e d  or o t h e r w i s e  i s o l a t e d  from h u m a n  conta ct, and 

t h e r e f o r e  from hu man  c o m m u n i c a t i o n ,  w ill als o fail to 

p r o p e r l y  d e v e l o p  norma l l a n g u a g e  p ro cesses.  The child who 

su ffe rs from a se rious e m o t i o n a l  disorder  m i g h t  also fail to 

d e v e l o p  normal l a n g u a g e  p r o c e s s e s  be ca u s e  there may  be a 

d i s o r d e r e d  need for hu man inte r a c t i o n .  D i f f u s e  cer eb ral 

d y s f u n c t i o n  r e s u l t i n g  in se ve re m e n t a l  r e t a r d a t i o n  will also 

lead to a b n ormal  l a n guag e d e v e l o p m e n t  be ca u s e  of g e n e r a l i z e d  

co g n i t i v e  deficits.

D i s o r d e r s  in l a n g u a g e  d e v e l o p m e n t  or usage w h i c h  are 

r e s u l t a n t  from the abov e types of c o n d i t i o n s  are all 

s e c o n d a r y  (indirect) in nature; they (the lan guage 

im pai rments) are u s u a l l y  not the o n l y  re su lt of the p r i m a r y 

dis order , or d e p r i v a t i o n ,  and p o s s i b l y  not even the most 

d e t r a c t i n g  from the o v e r a l l  w e l l - b e i n g  of the child. In the 

absence of these d e b i l i t a t i n g  c o n d i t i o n s ,  la nguage sh ould 

d e v e l o p  normal ly. The a l t e r n a t e  s i t u a t i o n  is that in wh ich  

there is a d e q u a t e  l a n g u a g e  e x p o s u r e  (both s e n s o r y  and
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social), no severe d i f f u s e  c o g n i t i v e  d y s f u n c t i o n  (mental 

retardatio n) or em o t i o n a l  im pairments, and yet there still 

ex ists a l a n guage disorder. This type of specific  l a n gu age  

i mp a i r m e n t  can be the result of a c q ui red l o ca li zed brain 

damage, or it can be d e v e l o p m e n t a l  in nature. A c q u i r e d  

a ph a s i a  refers  to a loss of la ngu age ability, s e c o n d a r y  to 

c e r e b r a l  injury or disease, after normal language 

d e v e l o p m e n t  has taken place. Insult to the very e ar ly  

d e v e l o p i n g  c e r eb ral h e m i s p h e r e  w hi ch w o u l d  n o r m a l l y  be come 

d o m i n a n t  for langua ge,  wi l l  g e n e r a l l y  not result  in a se vere 

la ng ua ge i m p a i r m e n t  due to the p l a s t i c i t y  of the d e v e l o p i n g  

ne ural ap par atu s, and the r e s ul tant transfer of some 

l a n gu age f u n c t i o n  to the other he mi s p h e r e  (Alajoua nine & 

Lh ermitte, 1965; Rapin, 1977). A c q u i r e d  ap ha sia in older 

c h i l d r e n  i ; g e n e r a l l y  of a n o n f l u e n t  type, and althou gh 

us eful c o n v e r s a t i o n a l  la ng ua ge u s u a l l y  re tu rn s q u i c k e r  and 

to a gr eater de gree than in ap ha sic adults, there are 

us ua l l y  some las ting higher order v e r b a l - c o g n i t i v e  d e f i c i t s  

(Denckla, 1979) .

D e v e l o p m e n t a l  language im pa ir m e n t s  in c h i l d r e n  are 

co nge ni tal, not acquired, and exist in the p r e s e n c e  of 

normal se ns or y input pro ce sses,  and ade quate social 

ex po su re, and in the abs ence of severe d i f f u s e  c o g n i t i v e  

d y s f u n c t i o n  or em o t i o n a l  disord er. D e n c k l a  (1974, 1979) has 

st udi ed these d i s o r d e r s  as they relate to learning 

d i s a b i l i t i e s ,  and has p r o v i d e d  a ba sic c l a s s i f i c a t i o n  

system. Her ma i n  c a t e g o r i e s  are: "re ce p t i v e  d i so rd ers"
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(verbal a u d i t o r y  agnosia, ce nt r a l  word deaf ness, ce nt r a l 

a u d i t o r y  i m p e r c e p t i o n ) , " a r t i c u l a t o r y  disorders",

" a u d i o p h o n e t i c  disorde rs", and " e x p r e s s i v e  d isorde rs "

(a n o m i c - r e p e t i t i o n  d is or ders). C h i l d r e n  a f f l i c t e d  with the 

fi rst c a t e g o r y  of impairme nt, the "rec e p t i v e  di sor d e r s "  

g e n e r a l l y  d e m o n s t r a t e  the g r e a t e s t  de fi c i t  in terms of both 

de pth  and b r e a d t h  of impairment. A l t h o u g h  the p r i m a r y  

p r o b l e m  is one of def e c t i v e  a u d i t o r y  c o m p r e h e n s i o n ,  there 

are u s u a l l y  a c c o m p a n y i n g  f l u e n c y - e x p r e s s i v e  and a r t i c u l a t o r y  

p r o b l e m s  as well. D e n c k l a  (1974) states, "There are no 

fl u e n t l y  speaki ng, e x p r e s s i v e l y  intact 're cepti ve  l a n guage 

d is or ders' in ch ild ren, so the name is s h o r t h a n d  for the 

m o s t  gl obal inc lusive clini c a l  picture"  (p. 285). This

c l i n i c a l  p i c t u r e  includes the basic c o m p r e h e n s i o n  deficit, 

p o s s i b l e  h y p e ra cu sis, some deg r e e  of a r t i c u l a t o r y  problem, 

sparse a g r a m m a t i c  speech, m ot or  clumsi ne ss, poor social 

rel at io ns, and more than the normal amount of w il d ta nt ru m  

behavior. The c h i l d r e n  usu a l l y  c o n c e n t r a t e  better, and 

p e r f o r m  better, on n o n ve rb al puz z l e s  than on ve rbal tasks. 

Th ey are u s u a l l y  not s e v e r e l y  im paired on c o n f r o n t a t i o n  

na ming tasks. Se v e r e  cases of " r e c e p t i v e l y  d i s o r d e r e d  

c h il dren" are m ost a p p r o p r i a t e l y  se rv ed e d u c a t i o n a l l y  in 

scho o l s  for the deaf (Denckla, 19 74,1979).

The " a r t i c u l a t o r y  dis orde rs " refer to s o - c a l l e d  

"speech" im p a i r m e n t s  pr ima rily.  Th ere is us ua l l y  no rma l 

c o m p r e h e n s i o n  and namin g ability, but e x p r e s s i v e  l a n g u a g e  is 

o ft en  m a r k e d  by poor syntax. The m a i n  de fe ct in these
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d i s o r d e r s  is u n i n t e l l i g i b i l i t y ,  or intell ig ible but s e v e r e l y  

d e f e c t i v e  speech. S p e e c h  sound p r o d u c t i o n  begins late in 

these chi ldren , and p r o g r e s s e s  a b n o r m a l l y  slowly. Se v e r e  

cases of " a r t i c u l a t o r y  d i s o r d e r s "  may never d e v e l o p  

i n t e l l i g i b l e  speech, and m a y  have to resort to the use of 

n o n v e r b a l  sign l a n g u a g e  t e c h n i q u e s  for c o m muni ca tion.

C h i l d r e n  w i t h  " a u d i o p h o n e t i c  di sorders" can u n d e r s t a n d  

short ph ra s e s  and com mand s,  but ca n n o t  c o m p r e h e n d  longer 

strings, or faster short p h r a s e s  either. They seem to get 

" o v e r l o a d e d "  and lose the m e a n i n g  of the whole me ssa g e ,  as 

w ell  as that of i n d i v i d u a l  parts. The y  may have a r t i c u l a t o r y  

p r o b l e m s  also, but these are not as severe as those of the 

" a r t i c u l a t o r y  diso rd er" ch ildren, and are also less severe 

than the e x p r e s s i v e  p r o b l e m s  a s s o c i a t e d  with the " r e c e p t i v e  

d i s or de r"  children. Th ey ma y  have mi ld naming  d e f i c i t s  of a 

p h o n e m i c  rather than a c i r c u m l o c u t o r y  type, and these are 

not as severe as the last g r o u p  d i s c u s s e d  below. R e p e t i t i o n  

is u s u a l l y  b elo w average, but is aided wh e n  the stimuli are 

held to gethe r by " s e m a n t i c  glue", such as in a S e n t e n c e  

R e p e t i t i o n  task as o p p o s e d  to a D ig it Span, or list l e a r n i n g 

t a s k .

The last c a t e g o r y  of d e v e l o p m e n t a l  language p r o b l e m s  

p r e s e n t e d  are the " e x p r e s s i v e  diso r d e r s "  or 

" a n o m i c - r e p e t i t i o n  disor d e r s " .  These chi ld ren g e n e r a l l y  

p r e s e n t  with no a r t i c u l a t i o n  disorder , and c o m p r e h e n s i o n  is 

a l s o  u s u a l l y  w i t h i n  normal  limits. P a r e n t s  us ua lly c o m p l a i n  

of a "poor me mor y" for names of o b j e c t s  in the face of
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no rmal to above normal m e m o r y  for n o n v e r b a l  in formation. 

C o n f r o n t a t i o n  naming  tests d i s p l a y  the word finding  d e f i c i t s  

w hi ch  usua l l y  take two forms. N ames are o ften u n a v a i l a b l e  

r e g a r d l e s s  of length of time spent in searching, and 

c i r c u m l o c u t i o n s  are o ft en produc ed. The other m a n i f e s t a t i o n  

of this anom ic disor de r is the reduced rate at w h i c h  known 

names can be p r o d u c e d  in a "rapid naming" p a r a d i g m  (Denckla 

& Rudel, 1976b).

The l a n gu ag e dis o r d e r s  d e s c r i b e d  above can be re la t e d 

to the N a t i o n  and A r a m  SLPM. D i s o r d e r s  due to social 

d e p r i v a t i o n  place the defi c i t  in the "speech and l a n g u a g e  

e n v i r o n m e n t  component ". A r t i c u l a t o r y  di s o r d e r s  are the 

result of i m pa ir ment of the "s pee ch p r o d u c t i o n  segment" of 

the "inte rnal speech and lan guage p r o c e s s i n g  c om po nent".

The anomic, a u d iophon et ic, and r e c e p t i v e  d i sor de rs, are all 

re s u l t a n t  from d e f i c i t s  in the "cen tr al la ng uage se gment" of 

the "i nte rnal speech  and l a n g u a g e  p r o c e s s i n g  c o m p o n e n t "  of 

the SLPM. As this is the part of the pr oc e s s  w h e r e i n  verbal 

m e d i a t i o n  is mo st likely  to be located, a de f e c t  in 

c o m p r e h e n s i o n  or f o r m u l a t i o n  (naming) could re sult in 

de f e c t i v e  verbal  medi at ion. All c h i l d r e n  in the p r e s e n t  

study included in the la ngu age d i s o r d e r e d  g r o u p  show ed 

either a co mp reh e n s i o n ,  repetiti on , or naming defect.

Verbal M e d i a t i o n  and M e d i a t i o n / P r o d u c t i o n  D e f i c i e n c i e s

A series of i n v e s t i g a t i o n s  have been u n d e r t a k e n  over 

the last 30 to 40 ye ars w h i c h  s t u d i e d  m e d i a t i n g  p r o c e s s e s  in 

p r o b l e m  solving behavior. One avenue  of this o n g o i n g
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r e s e a r c h  has c o n c e r n e d  itself with an i n v e s t i g a t i o n  of 

d e v e l o p m e n t a l  p a t t e r n s  of verbal m e d i a t i o n  in children. 

V a r i o u s  e x p e r i m e n t a l  p a r a d i g m s  have been utilized. Some of 

the e a r l y  wo rk (e.g. Al be r t s  & E h r e nfruend , 1951; Kuenne, 

1946) dealt with the ph e n o m e n a  of "t ra ns p o s i t i o n " .  A sample 

i l l u s t r a t i o n  of this p a r a d i g m  is as o u t l i n e d  by S t e v e n s o n  

(1972). A c h i l d  is g iven a simple two s t i mu lu s (large square 

and small square) d i s c r i m i n a t i o n  p r o b l e m  and m us t learn 

through i m m e d i a t e  feed ba ck after each c h o i c e - t r i a l  w h i c h  of 

the two sti m u l i  is the "correct" one (in this ex am ple the 

larger one is cor rect). After this is learned, the child is 

p r e s e n t e d  with a new s t i mu lus card, also c o n t a i n i n g  two 

squares, the sm al l e r  of w hi ch is i d e ntica l in size to the 

p r e v i o u s l y  larger square. If the new larger square is now 

ch o s e n  as correct, the child is said to have "transp os ed". 

This means that the c o n c e p t  (verbal label) of "larger" was 

being utilized, and learned, as the c o r r e c t  st imul us  value. 

D e v e l o p m e n t a l  p a t t e r n s  were o b s e r v e d  in this r e s ea rch and a 

r e l a t i o n s h i p  se e m e d  to ex ist be tween the level of verbal  

develop me nt, and the am ount of " t r a n s p o s i t i o n "  used.

Another p a r a d i g m  used to study ve rbal m e d i a t i o n  was the 

" i n t e r m e d i a t e  size probl em " (e.g. Spiker, G e r j u o y  & Shepard, 

1956; S t e v e n s o n  & McBee, 1958; Reese, 1966). This s i t u a t i o n  

is somewhat  si milar  to the " t r a n s p o s i t i o n "  p r o b l e m  in that 

there are a l t e r n a t e  m e t h o d s  of l e a rni ng  the c o r r e c t  s t i mulu s 

on an initial d i s c r i m i n a t i o n  task. As before, s e l e c t i o n  of 

stimuli on s u c c e e d i n g  p r o b l e m s  can de note w h e t h e r  ve rbal
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(con-ceptual) m e d i a t i o n  was involv ed  in initial lear ni ng. For 

example, cards with three square s of d i f f e r e n t  sizes on each 

one are p r e s e n t e d  to a child, who learns by di r e c t  f e e d b a c k  

that the "middle size" square is the co rr e c t  one (posit ion 

of sizes is r a n d o m i z e d  over trials). The next task i n v o l v e s 

three circles, then three triangle s, etc. If the child  

d e c r e a s e s  the number  of trials to criteria, over the 

d i f f e r e n t  shape tasks, verbal m e d i a t i o n  (choosing the 

" m i d d l e - s i z e "  one) is said to have taken place.

D e v e l o p m e n t a l  p a t t e r n s  were also o b s e r v e d  using this 

p a r a d i g m .

A n o t h e r  p a r a d i g m  used to study the p h e n o m e n a  of verbal  

m e d i a t i o n  in c h i l d r e n  was the "d i m e n s i o n a l  shift" proble m. 

This p a r a d i g m  will be d e s c r i b e d  in gr ea ter deta il  as it led 

to a series of h y p o t h e s e s  about the nature of the d e f i c i t  

seen in d e v e l o p m e n t a l  p a t t e r n s  of ve rbal m e d i a t i o n  in 

children.

The "d i m e n s i o n a l  shift" studies used s u c c e s s i v e 

v i s u a l - p e r c e p t u a l  d i s c r i m i n a t i o n  tasks wh ere in  the c o r r e c t  

v al ue  of a r e l ev an t d e s c r i p t i v e  d i m e n s i o n  is ch an g e d  b e t w e e n  

s u c c e s s i v e  sets of stimuli p r e s e n t a t i o n s .  The stim u l i  differ 

in at least two d e s c r i p t i v e  dimensi on s. Af ter a su bject 

s u c c e s s f u l l y  learns to d i s c r i m i n a t e  stimuli base d on one 

dim en sion , a new set of trials takes pl ace in w hich a ch a n g e 

in the c o r r e c t  va lue of a d e s c r i p t i v e  d i m e n s i o n  is m a d e  by 

the e x p e ri mente r.  This ch ange can either be wi t h i n  the 

o r i g i n a l l y  r e l ev ant d i m e n s i o n  (reversal shift) or it can now
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id e n t i f y  a new r e l e v a n t  d i m e n s i o n  and a value of this 

d i m e n s i o n  as c o r r e c t  (n onreversal shift). For exam pl e, the 

s u b j e c t  is sh own two cards al t e r n a t i v e l y ,  one c o n t a i n i n g  a 

Large Bl ack sq u a r e  and a Small W hite Square, and the se cond 

c o n t a i n i n g  a S mall B lac k square and a Large W h i t e  square. 

T h r o u g h  a series of trials in w h i c h  the sub j e c t  c h o o s e s  one 

figure and is told wh ether it is corr e c t  or not, the subj e c t  

learns the c o r r e c t  value of the r e l ev an t d i m e n s i o n  (e.g. 

color = cor r e c t  dim ensi on ; Black = cor r e c t  value). In the 

next pa rt of the paradigm, the d i m e n s i o n  can r e m a i n  the same 

and the c o r r e c t  value c h a n g e d  (i.e. W h i t e  is now co rre ct) , 

or a new d i m e n s i o n  can become r e l e v a n t  and a c o r r e c t  value  

c h o s e n  by the e x p e r i m e n t e r  (e.g. Small is now cor re ct). The 

first ex ample  is an i n t r a d i m e n s i o n a l  (reversal) shift, and 

the second is an e x t r a d i m e n s i o n a l  (nonreversal) shift. The 

number of trials n e c e s s a r y  to l ea rn the d i f f e r e n t  types of 

shifts is a m e a s u r e  of d i f f e r e n t i a l  ease of l e a r n i n g  each 

type .

It was found that rats le ar n e d  the n o n r e v e r s a l  shift 

ea sier than the r e v ersal shift (Kelleher, 1956) and c o l l e g e 

s t u d e n t s  found the r e v er sal shift ea s i e r  to l e a r n  (Buss,

1953; H a r r o w  & Frie dman, 1958; Kend l e r  & D' Ama t o ,  1955). Two 

basic h y p o t h e s e s  r e s ulted from these studies. First, it was 

as su m e d  that there was a m e d i a t i n g  r e s p o n s e  o p e r a t i n g  in 

r e v e r s a l  shifts, but not in n o n r e v e r s a l  shifts, w h i c h  was 

re la t e d  to the r e l e v a n t  d i m e n s i o n  of d e s c r i p t i o n ;  second , 

that this r e s ponse  was of a ve r b a l  nature. In r e f e r r i n g  to
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the in tern al  m e d i a t i o n ,  Ke ndler (1964) stated, "Since this 

m e c h a n i s m  o p e r a t e s  in adults and older c h i l d r e n  ... and not 

in i n f r a h u m a n  a n i m a l s  and younger c h i l d r e n  ... it seems 

r e a s o n a b l e  to assume that m e d i a t i n g  is re la ted to some 

re s p o n s e  s y s t e m  c h a r a c t e r i s t i c  of the former but not the 

latter. L a n g u a g e  is such a system" (p. 428). N u m e r o u s  

s t u d i e s  by this in ve s t i g a t o r  and her c olleagu es , and by 

other sets of in v e s t i g a t o r s ,  have shown these basic 

h y p o t h e s e s  to be valid.

The e arl y animal  stu dies and those with ad ul ts led to 

i n v e s t i g a t i o n s  of the d e v e l o p m e n t a l  nat ure of this in fer red 

ve rbal m e d i a t i n g  m e chan is m. Two ea rly st udie s found that 

c h i l d r e n  be tw e e n  three and four years of age used the 

n o n m e d i a t i n g  me t h o d  pr e d o m i n a t e l y ,  as e v i d e n c e d  by less 

tr ial s to learn the n o n r e v e r s a l  shift than the reversal 

shift (Kendler, Kendler, & Wells, 1960), and c h i l d r e n  

b e t w e e n  the ages of five and seven were d i v i d e d  e q u a l l y  

b e t w e e n  m e d i a t o r s  and n o n m e d i a t o r s  (Kendler & Kendler, 

1959). W h e n  the ol der c h i l d r e n  (five to seven year olds) 

wer e s e p a r a t e d  into "slow learners" and "fast learne rs"  

ba sed  on the number of trials to learn the initial 

d i s c r i m i n a t i o n ,  there was a c o r r e l a t i o n  b e t w e e n  types of 

l e a r n e r s  and types of s t r at egy p r e d o m i n a n t l y  used. The mo re 

c a p a b l e  s t u de nt s used the m e d i a t i n g  (reversal) strategy. 

T hey wer e said to be at a higher level of c o g n i t i v e  

d e v e l opme nt .

An a l t e r n a t e  e x p e r i m e n t a l  de si gn was a ls o used
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(Kendler, K e n d l e r  & Learnard, 1962) w h i c h  did not force the 

c h i l d r e n  to use a c e r t a i n  type of sh ift in a s t r u c t u r e d  

man ner , but rather all o w e d  for them to use w h i c h e v e r  type of 

shift o c c u r r e d  n a t u r a l l y  in their p r o b l e m  so lv in g pr oc e s s e s .  

An e x t e n s i o n  of the old design al so al lo w e d  this c h o i c e  to 

be r e l i a b l y  m e a s u r e d  by the ex pe r i m e n t e r .  T here was a 

r e s u l t a n t  linear in crease by age in the amou nt  of m e d i a t e d  

p r o c e s s i n g  used by c h i l d r e n  from three and one half to ten 

years of age.

A n o t h e r  line of this r e s earch  was c o n c e r n e d  with the 

ef fe ct  of havin g the c h i l d r e n  su p p l y  upon request, th ro ugh  

overt means, the verbal m e d i a t i o n  that was a s s u m e d  to be 

missing, or not o p e r a t i n g  sp on ta neously . S u b j e c t s  of 

dif f e r e n t  ages were given the o p p o r t u n i t y  to v e r b a l l y  

d e s c r i b e  (label) their answers, as o p p o s e d  to m e r e l y  pu ll a 

lever, or o t h e r w i s e  n o n v e r b a l l y  de no te their c h o i c e s  on the 

various d i s c r i m i n a t i o n  tasks. The y o u n g e s t  c h i l d r e n  s t u d i e d  

(between three and four years old) we r e  unab le to use this 

overt m e d i a t i o n  to improve their p e r f o r m a n c e  on s t r u c t u r e d  

rever s a l  tasks (Kendler, Ken dler, & Wells, 1960), a l t h o u g h  

they were able to label the va ri ou s val ue s of the 

d e s c r i p t i v e  d i m e n s i o n s  of the stimuli. K e n d l e r  gave 

al t e r n a t e  h y p o t h e s e s  as to why  these youn g c h i l d r e n  did not 

v e r b a l l y  mediate: "One is that, a l t h o u g h  they are c a p a b l e  of 

doing so, they n e v e r t h e l e s s  do not, in the o r d i n a r y  c o u r s e  

of events, ma ke such respo nses. The ot her  is that th ey do 

ma ke some verbal re sponses, but these re sp o n s e s ,  for some
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re asons, do not serve as m e di ators"  (1963, p. 42).

Seven year old c h i l d r e n  were a lso un aid ed  by r e q u e s t e d

o v e r t  v e r b a l i z a t i o n s ,  because, as h y p o t h e s i z e d  by Ke nd l e r

and K e n d l e r  (1961), "at this age level c h i l d r e n  are li k e l y  

s p o n t a n e o u s l y  to su p p l y  re le va nt m e d i a t o r s  and, the re fore, 

need no help from the outsid e" (p. 1620).

K i n d e r g a r t e n  age c h i l d r e n  how ever be ha ved d i f f e r e n t l y

t han  their y o u n g e r  and older count e r p a r t s .  A study of these 

c h i l d r e n  was u n d e r t a k e n  (Kendler, 1964) w h i c h  r e s u l t e d  in a 

d e v e l o p m e n t a l  m o d e l  being put forth. This study a l l o w e d  one 

g r o u p  of k i n d e r g a r t e n e r s  to o v e r t l y  d e s cr ib e their an swers 

du r i n g  the first tra ining d i s c r i m i n a t i o n ,  wh ile another 

g r o u p  p e r f o r m e d  silently. They were then al lowed  to make 

e ith er a r e v e r s a l  or a n o n r e v e r s a l  shift. R e s u l t s  were that 

the v e r b a l i z i n g  g r o u p  le ar ne d the initial d i s c r i m i n a t i o n  

faster  than the cont r o l  group, and its m e m b e r s  chose to make 

r e v e r s a l  shifts  to a gr eat er ex tent than the cont r o l  g r o u p 

subjects. K e n d l e r  (1964) stated, " A p p a r e n t l y  at this 

d e v e l o p m e n t a l  stage ov ert v e r b a l i z a t i o n  has the same effect 

that the model a s c ri be s to cov e r t  v e r b a l i z a t i o n  among mo re 

m a t u r e  h u m a n  Ss" (p. 434).

The three stage d e v o p m e n t a l  m od el  p r e s e n t e d  by Kend l e r  

(1964) is as follows: In the first stage are c h i l d r e n  who do 

not use v e r b a l i z a t i o n  sp o n t a n e o u s l y ,  and ca n n o t  use o v e r t  

v e r b a l i z a t i o n  to compensat e. "The ve r b a l  labels as yet exert 

r e l a t i v e l y  litt le  or no c o n t r o l  over beh av io r" (Kendler, 

1964, p. 434). In the second  stage are those c h i l d r e n  who do



not s p o n t a n e o u s l y  use verbal m edi at ion, but who can m a k e  use 

of it when they are i ns tr ucted to o v e r t l y  verbal ize. "The 

child has le arne d to re spond to the d i r e c t i o n  of o t h e r s  and 

t ra n s f e r s  these a s s o c i a t i o n s  to overt d i r e c t i o n  he gi ves 

h im self" (Kendler, 1964, p. 435). In the final stage are 

c h i l d r e n  that su pp ly their "own verbal r e p r e s e n t a t i o n s  of 

the e x t e r n a l  s t i m u l a t i o n  and these r e p r e s e n t a t i o n s  p r o v i d e  

cues for ov ert behavior" (Kendler, 1964, p. 435).

The p r o p o s a l  that there was a stage in hu man c o g n i t i v e  

d e v e l o p m e n t  in w hi ch  verbal  resp onses co uld  not serve as a 

m e d i a t o r  in gu id i n g  behav ior was d e s i g n a t e d  the " m e d i a t i o n a l  

d e f i c i e n c y  hypot h e s i s "  (Reese, 1962). M a c c o b y  (1964) 

q u e s t i o n e d  the nature of the deficiency. She asked if the 

c h i l d r e n  fail to use g e n e r a t e d  words (labels) as m e d i a t o r s ,  

after having p r o d u c e d  them at the a p p r o p r i a t e  time, or if 

they fail to prod u c e  verbal  m e d i a t o r s  at all in r e s ponse to 

the exter n a l  stimuli. Flavell, in a ser ies of studie s with 

other c o l l a b o r a t o r s ,  strove to d e m o n s t r a t e  that it was the 

latter case that was operat ing. He al so s t r e s s e d  the 

im po rtan ce  of using me th od s w h i c h  woul d a c t u a l l y  a ll ow for 

an o b s e r v a t i o n a l  q u a n t i t a t i v e  analy s i s  of the p r e s e n c e  or 

absenc e of verba l me dia tion,  and not to have to rely on 

in feren ti al  m e t h o d s  to p o s t u l a t e  their e x i s t e n c e  or 

non exi st ence.

The first of these st udi es laid the g r o u n d w o r k  for the 

series. Th ey all dealt with the d e v e l o p m e n t  of m e d i a t i o n  in 

m e m o r y  tasks, and all in v e s t i g a t e d  the n a t u r e  of the
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" d e f i c i e n c y "  in yo ung childr en. Fl ave ll,  Beach, and G h i n s k y  

(1966) m e a s u r e d  actual au di ble s e l f - v e r b a l i z a t i o n  and also 

the am o u n t  of silent, though mouth ed, " v e r b a l i z a t i o n s "  

p r e s e n t  dur in g a 15 second d el ay p e r i o d  b e t w e e n  p r e s e n t a t i o n  

of st imuli  and their later recall. One of the i n v e s t i g a t o r s  

t ra i n e d  h i m s e l f  to l i p - r e a d  the the s e m i - c o v e r t  

v e r b a l i z a t i o n s  of the names of the items in the study. A 

su b s e t  of a number of p i c t u r e s  d i s p l a y e d  be f o r e  the su bj ect 

was p o i n t e d  to by the e x p e r i m e n t e r ,  and the subj e c t  had to 

re ca ll  and indicate  them after the d e l a y  period. A l t h o u g h  a 

later na mi ng task showed that the yo un g e r  c h i l d r e n  in the 

g r o u p  ( k i n d e r g a r t e n  age) did have the names a v a i l a b l e  in 

their l e x i c o n  at all times, they e v i d e n c e d  a s i g n i f i c a n t l y  

s ma ller am ount of v e r b a l i z a t i o n s  during  the delay. T hey  did 

not use them s p o n t a n e o u s l y  for m e d i a t i o n a l  (rehearsal) 

p ur p o s e s .  The au th or s p r e s e n t  two p o s s i b l e  re aso ns for the 

lack of ve rbal m e d i a t i o n  in the youn g e r  group. It is 

p o s si bl e,  they said, that a l t h o u g h  the c h i l d r e n  used the 

labels, and the l a b e l l i n g  p r o c e s s  in gen eral, in the 

c o m m u n i c a t i v e  aspect  of languag e, they were not 

" l i n g u i s t i c a l l y  mature " en ough to use i n t e r n a l  c o v e r t  

l a b e l l i n g  as a verbal m e d i a t i o n a l  strate gy.  The a l t e r n a t i v e  

h y p o t h e s i s  was that the y o u n g e r  s u b j e c t s  were  not as yet 

a d e q u a t e l y  d e v e l o p e d  in other c o g n i t i v e  areas. "An S wh o 

codes and r e h e a r s e s  is, f irst of all, r e s p o n d i n g  to the task 

in an i n t e l l e c t u a l l y  a c t i v e  fa sh ion" (Flavell et al., 1966, 

p. 297). They are "not co nt e n t "  to s i m p l y  use a "pas si ve"
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me thod. Also, the "S is d e m o n s t r a t i n g  a c a p a c i t y  for 

s u s t a i n e d  a t t e n t i o n a l  foc u s s i n g  in the ab se nc e of both 

p e r c e p t i o n a l  and social (i.e. ins tructio na l) supp o r t  for 

do ing  so" (Flavell et al., p. 297). A l t h o u g h  this q u e s t i o n  

was left for later studies, the au th o r s  felt the data they 

c o l l e c t e d  did not su pp ort the " m e d i a t i o n  d e f i c i e n c y  

h y p o t h e s i s " ,  but rather ma d e  a case for the idea that the 

r ea so n the c h i l d r e n  did not use verb al m e d i a t o r s  was beca u s e  

they did not p r o d u c e  them. T h e r e f o r e  they p r o p o s e d  a new 

term: " p r o d u c t i o n  de fi ciency" .

The next study (Keeny, C a n n i z z o ,  & Flavel l, 1967) was 

d e s i g n e d  to further i n v e s t i g a t e  the " m e d i a t i o n a l "  vers us 

"produc ti on" d e f i c i e n c y  ques ti on. The st im u l i  and p r o c e d u r e s  

were the same as the Fl av e l l  et al. (1966) study. A g r o u p  

of v e r b a l i z i n g  first graders, and a g r o u p  of n o n v e r b a l i z i n g  

first gr ade rs  were identif ied, all being gi ven  the same 

re ca ll  task. The first result o b t a i n e d  was that those 

s t u d e n t s  who v e r b a l i z e d  du r i n g  the de lay ( " p r o d u c e r s ” ) did 

s i g n i f i c a n t l y  better on the recall task than those student s 

who did not v e r b a l i z e  ("n on produ ce rs"). The " pr oducer s"  were 

then split into two groups, and the re call task was 

r e a d m i n i s t e r e d  to all the s u b j e c t s  at a later time. On e  of 

the "pr od ucers"  s u bgrou ps  p e r f o r m e d  under iden tical  

c o n d i t i o n s  as the initial testing. The other "producers" 

subgroup, and the " n o n p r o d u c e r s " ,  w ere g iven  tra ining in 

w h i s p e r i n g  to them s e l v e s  the na mes of the a p p r o p r i a t e  items 

(rehearsal) du rin g the delay. The re call scores of the
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three gro u p s  were now s t a t i s t i c a l l y  i n d i s t i n g u i s h a b l e .  Two 

i m port an t resu l t s  emerg ed from this study. First, the 

"n o n p r o d u c e r s "  could be m ade to be nefit  from over t 

v e r b a l i z i n g .  This was taken as furthe r su ppo rt  for the 

" p r o d u c t i o n  d e f i c i e n c y  hy po thesis" . Second, the p e r f o r m a n c e  

of the "prod uc ers" s u b g r o u p  that was g iv en a d d i t i o n a l  

t r a in in g in o ve rt v e r b a l i z a t i o n s ,  did not improve. Th es e 

c h i l d r e n  were a l r e a d y  using verbal  m e d i a t i o n ,  and it c ould  

not be i m p ro ved upon.

Corsini,  Pick, and F l a v e l l  (1968) c o l l e c t e d  data w h i c h  

s u p p o r t e d  the no t i o n  that there is a " p r o d u c t i o n  de fici t"  

for n o n v e r b a l  m e d i a t i o n  t e c h n i q u e s  as well as for verbal 

methods. K i n d e r g a r t e n e r s  and first gr ad ers were give n the 

o p p o r t u n i t y  to build paper mo d e l s  of w o o d e n  m o d e l  stim u l i  in 

a recall paradigm. W h e n  m o d e l s  were built, they we re used 

e f f e c t i v e l y  to increase recall scores. T here was no e v i d e n c e  

of a " m e d i a t i o n a l  defici en cy", o n l y  of a fail u r e  to build  

m e d i a t i n g  m o d e l s  at all, a l t h o u g h  this was not seen to a 

great extent.

The ch oi ce of using verba l or n o n v e r b a l  m e d i a t o r s  in 

m e m o r y  tasks r e quiring  re call of eith er spat i a l  p o s i t i o n  of 

stimuli, or color of stimuli, was i n v e s t i g a t e d  by Daehl e r ,  

Horo wi tz, Wynns,  and F l a v e l l  (1969). R e s u l t s  were that 

verbal reh e a r s a l  was o b s e r v e d  m o r e  in o l d e r  s u b j e c t s  than in 

younger ones on the color re ca ll task ( pro du ction  

de fi c i e n c y ) ,  but that it was e q u a l l y  as e f f e c t i v e  for those 

yo un ge r s u b j e c t s  who did s p o n t a n e o u s l y  use it. G e s t u r a l
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(pointing) r e h e a r s a l  t e c h n i q u e s  were e q u a l l y  c o m m o n  for all 

age groups, but were not p a r t i c u l a r l y  useful in ai di ng 

s p a t i a l  p o s i t i o n  recall.

A final study in this series (Moely, Olson, Halwes, and 

Fl av el l, 1969) i n v e s t i g a t e d  highe r order v e r b a l - c o n c e p t u a l  

m e d i a t i o n  in vari o u s  age groups. C h i l d r e n  were g iv en  

training, at d i f f e r e n t  le vel s of r e l e v a n c y  to the task, in 

c a t e g o r i c a l  c l u s t e r i n g  of p i c t u r e s  of items in a d e l a y e d  

r eca ll m e m o r y  task. These d i f f e r e n t  t r a in ing t e c h n i q u e s  were 

c o m p a r e d  to one another, and also to a n o - t r ainin g,  

s p o n t a n e o u s  re h e a r s a l  group. Th ere  was a " p r o d u c t i o n  

d e f i c i e n c y "  o b s e r v e d  in the cont r o l  g r o u p  along 

d e v e l o p m e n t a l  lines. Yo un g e r  c h i l d r e n  s p o n t a n e o u s l y  gr ou p e d  

the p i c t u r e s  by c a t e g o r i e s  to a lesser degre e than older 

c hi ldren. No " m e d i a t i o n  d e f i c i e n c y "  was observed . Re c a l l  

sc ores of the yo un ge r imp ro ved as the r e l e v a n c y  of training, 

and th e r e f o r e  the e f f e c t i v e n e s s  of the lear n e d  m e d i a t i n g  

tec hn ique s,  increased. It was also no ti c e d  that the older 

g r o u p s  did not de rive as m uch h e l p  from the mo r e  rel ev ant 

t r a in in g t e c h n i q u e s  as the youn g e r  groups. Ther e was less of 

a " p r o d u c t i o n  de f i c i e n c y "  in these older children, and there 

was th e r e f o r e  less n o n p r e s e n t  m e d i a t i o n  to c o m p e n s a t e  for.

The above is a r e v i e w  of m u c h  of the work do ne in the 

19 60's s p e c i f i c a l l y  re la t e d  to an i d e n t i f i c a t i o n ,  and 

d e s c r i p t i o n  of the na tu re of the d e v e l o p m e n t a l  d e f i c i e n c y  in 

ve r b a l  m e d i a t i o n  p r o c e s s e s  in chil dr en. This d e f i c i e n c y ,  or 

non-us e, of verba l m e d i a t i o n a l  p r o c e s s e s  by yo ung chi ld ren.
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was first tho ught to be of an " i n a b i l i t y  of use" nature, and 

that s u p p o s i t i o n  was la be led the "m e d i a t i o n a l  d e f i c i e n c y  

h y p o t hesi s"  (Reese, 1962). It was felt that a l t h o u g h  young 

c h i l d r e n  were able to prod u c e  the m a t e r i a l  for verbal 

m e d i a t i o n ,  they we re unable to use it for this p u r p o s e  

(Kendler et al., 1960). This h y p o t h e s i s  was based on an 

i n f e r e n t i a l  i n t e r p r e t a t i o n  of the data. The e x i s t e n c e  of the 

d e f i c i e n c y  was accepted, but the nature of it was q u e s t i o n e d  

(Maccoby, 1964). Later r e s ea rch (Flavell, 1970) d e m o n s t r a t e d  

that the reason  young c h i l d r e n  were not using verbal 

medi a t i o n ,  was that they wer e not p r o d u c i n g  it at times when 

it could be used. They were cap a b l e  of pro duci ng , and 

a p p r o p r i a t e l y  using the m e d i a t i o n  pro ces se s, but w e r e n ' t  

doing so sp ont an eously.  This was p r o p o s e d  as a normal 

d e v e l o p m e n t a l  phenomena, and named the " p r o d u c t i o n  

d e f i c i e n c y  h ypothe si s" (Flavell et al., 1966). The r e s e a r c h  

leading up to this p r o p o s a l  was based on q u a n t i f i a b l e  

evidence, and y i e l d e d  o b s e r v a t i o n a l  s t a t e m e n t s  as o p p o s e d  to 

an i n f e r e n t i a l l y  based propo sitio n.

A recent, rather e x t e n s i v e  tr eatise on the 

"i n s t r u c t i o n a l  approach " to d e v e l o p m e n t a l  resea r c h  (Belmont 

& Butt e r f i e l d ,  1977) shows that the " p r o d u c t i o n  d e f i c i e n c y  

h yp ot hesis"  has been g e n e r a l l y  a c c ep ted as the na tur e of the 

ea rly  stage of m e d i a t i o n a l  d e v e lopment . B e l m o n t  and 

B u t t e r f i e l d  ou tl i n e  r e s e a r c h  c o n d u c t e d  in the 1970's  w h i c h 

has further ex pa n d e d  the kno w l e d g e  of m e d i a t i n g  p r o c e s s e s  in 

c h i ld ren and adults. The b as ic  prem i s e  of the type of
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d e f i c i e n c y  p r e s e n t  in normal youn g c h i l d r e n  has not how ever 

been s e r i o u s l y  c ha llenged .

R a t i o n a l e s  for U s i n g  La nguage  D i s o r d e r e d  C h i l d r e n  in the 

P r e s e n t  S t u d y

The impetus for the pr es en t study was a p h e n o m e n a  

p r e v i o u s l y  d e s c r i b e d  in which a g r o u p  of c h i l d r e n  refer re d  

for d i a g n o s t i c  e v a l u a t i o n  of su s p e c t e d  learning  d i s a b i l i t i e s  

i m p r o v e d  their p e r f o r m a n c e  on the Ra ven CPM  by su p p l y i n g  

ve rb al  j u s t i f i c a t i o n s  of their answers. A p o r t i o n  of these 

c h i l d r e n  were later d i agnos ed  as ha ving mild langu ag e 

diso rd ers, and the i n t e r v e n t i o n  es s e n t i a l  in c r e a t i n g  the 

ph e n o m e a  was d i r e c t l y  language related. The c h i ldr en  

ap p e a r e d  to be using a verbal pr oces s (language) that they 

were later found to be d e f i c i e n t  in, based on n o r m a t i v e  

e v a l u a t i o n  te chniques, to aid them in so lving a p r i m a r i l y  

non v e r b a l  v i s u a l - p e r c e p t u a l  task. This led to m a n y  p o s s i b l e  

qu es tions: Wh a t  is the nature of the de fi c i t  in m i l d l y

l a n g u a g e  d i s o r d e r e d  ch i l d r e n ?  Is it one of "compete nc e" or 

"p e r f o r m a n c e " ?  What  is the role of verbal m e d i a t i o n  in 

solving the v i s u a l - p e r c e p t u a l  p r o b l e m s  of the C PM ? W o u l d  

normal (non lang u a g e  dis ordered) c h i l d r e n  also ben e f i t  from 

this verb al  j u s t i f i c a t i o n  t e c h n i q u e ?  W h a t  was the role of 

a t t e n t i o n  in the o b s e r v e d  p h e n o m e n a ?

T her e are two ma in d i r e c t i o n s  that the pres e n t  r e s e a r c h  

takes w h i c h  are b as ed on di f f e r e n t  rati o n a l e s  for study. One 

has to do with the na ture of the d e f i c i t  in verbal m e d i a t i o n  

in l a n gu age d i s o r d e r e d  children , and the other wi th the
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c o n t r i b u t i o n  of verbal m e d i a t i o n  to n o n v e r b a l  p r o b l e m  

solving processes .

Verbal m e d i a t i o n  d e f i c i t s . It has been s u g g e s t e d  that

normal yo ung  c h i ldren  who poss es s verbal  labels in their 

lexicon, do not use them s p o n t a n e o u s l y  as verbal m e d i a t i n g  

tools in p e r c e p t u a l  d i s c r i m i n a t i o n  tasks (Kendler, 1963), or 

verbal m e m o r y  tasks (Flavell, 1970), but can use them 

e f f i c i e n t l y  if s p e c i f i c a l l y  i n s t r u c t e d  to do so. T hese  

c h i l d r e n  can also use higher order v e r b a l - c o n c e p t u a l  

s t r a t e g i e s  as well, when they are i d e n t i f i e d  to them as 

p o t e n t i a l  aids in prob l e m  solving s i t u a t i o n s  (Moely et al., 

1969). It has been sug g e s t e d  that this " p r o d u c t i o n  

d e f i c ienc y"  is part of a normal d e v e l o p m e n t a l  p a t t e r n  in 

ch i l d r e n  (Flavell, 1970). The m e d i a t i o n  st udies  g e n e r a l l y  

p oi nt  to a cutof f of around  eight ye ars as the age above 

w h i c h  extra e x t e r n a l  m e d i a t i o n  is not usef ul b e c a u s e  there 

is al re a d y  interna l m e d i a t i o n  in progress.

The "defic iency" studies qu o t e d  above i d e n t i f i e d  verbal 

m e d i a t i o n  as p r i m a r i l y  c o ncerne d w it h l a b e l l i n g  ability. 

Ve r b a l  m e d i a t i o n  in the pr esent st udy is being d e f i n e d  in a 

broader sense, e n c o m p a s s i n g  internal c o m p r e h e n s i o n  

(meaning), and f o r m u l a t i o n  of labels. C h i l d r e n  with 

d e f i c i t s  in one, or both, of these two s u b p r o c e s s e s  are 

vi e w e d  as having  d e f i c i e n t  in te rn al ver ba l m e d i a t i o n .  The 

area to be e x p l o r e d  is the na t u r e  of this d e f i c i e n c y .  If it 

is an a b s olute "c omp etenc e" d e f i c i e n c y ,  then these l a n g u a g e  

d i s o r d e r e d  c h i l d r e n  should  not be able to make use of
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do. IE the d e f i c i e n c y  is one of " p e r f o r m a n c e "  (pr oduction), 

then the l a n g u a g e  d i s o r d e r e d  c h i l d r e n  should be able to use 

e x t e r n a l  s t r u c t u r e  to i n i t i a l l y  c o m p e n s a t e  for n o n o p e r a t i n g  

i n t ernal m e d i a t i o n ,  and then to st i m u l a t e  a c t i v a t i o n  and 

c o n t i n u e d  use of this internal ve r b a l  process  t h r o u g h o u t  the 

remainde r of the task being und er taken.

Verbal m e d i a t i o n  in n o n v e r b a l  p r o b l e m  s o l v i n g . Pe rh a p s  

the major d i f f e r e n t i a t i o n  w h i c h  d i s t i n g u i s h e s  the field of 

adult c l i n i c a l  n e u r o p s y c h o l o g y  from p e d i a t r i c  c l i n i c a l  

n e u r o p s y c h o l o g y  is the a s s u m p t i o n  ma de r e g a r d i n g  an ob se rved  

deficit. Wit h adults, it can usu a l l y  be l o g i c a l l y  assumed, 

and then c h e c k e d  by ta king a history, that a p r o c e s s  now 

o b s e r v e d  to be in d e f i c i t  was p r e v i o u s l y  f u n c t i o n i n g  

no rma lly. This can not be said of childr en. The a l terna te  

a s s u m p t i o n  is that the p r o c e s s  has not as yet dev elop ed , or 

has d e v e l o p e d  a bnorm al ly.

It has been shown that wi t h i n  the p o p u l a t i o n  of brain 

d a m a g e d  ap ha s i c  adults, those with mo re p o s t e r i o r  left 

h e m i s p h e r e  lesions, r e s u l t i n g  in r e ceptiv e ap hasias, are 

mo r e  d e f i c i e n t  in s o l v i n g  R a v e n  m a t r i x  p r o b l e m s  than 

e x p r e s s i v e  or a n o m i c  a p h a s i c s  with m o r e  a n t e r i o r  left 

c e r e b r a l  i n v o l v e m e n t  (Basso et al., 1973; C o l o n n a  &

Faglioni , 1966; K e r t e s z  & McCabe, 1975). Some studies  (e.g. 

C o s t a  & Vaughan, 1962) r e p o r t e d  that a l t h o u g h  there was no 

d i f f e r e n c e  in C P M  p e r f o r m a n c e  b e t w e e n  LBD and RBD patients, 

these p a t i e n t s  as a w h o l e  scored s i g n i f i c a n t l y  poorer on the
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above set of a s s u m p t i o n s  and o b s e r v a t i o n s  in mind, it m ak es  

sense to i n v e s t i g a t e  the r e l a t i o n s h i p  be tw e e n  an o b s e r v e d  

p h e n o m e n a  in a p h a s i c  adults, and a p o s sib le  p a r a l l e l  d e f i c i t  

in l a n g u a g e  d i s o r d e r e d  childr en. As an initial  a t t e m p t  along 

this r e s e a r c h  line, the groups ch ose n for study differ  along 

the lines of the m a i n  c a t e g o r y  only. No r m a l  c h i l d r e n  are 

c o m p a r e d  to languag e d i s o r d e r e d  children. F u t u r e  study, 

s p e c i f i c a l l y  c a t e g o r i z i n g  types of la ngua ge  d i s ord er  {e.g. 

e x p r e ss ive, recept ive, anomic, etc.) in c h i l d r e n  is 

d e p e n d e n t  upon re su lt s of the pre se nt study.

E x p e r i m e n t a l  D e s i g n

The de si gn of the study was di ct a t e d  by va rious 

factors. Since the ver bal p r o c e s s i n g  c o m p o n e n t  of n o n v e r b a l  

p e r c e p t u a l  p r o b l e m  so lv in g was being i n v e stigate d,  it was 

n e c e s s a r y  to sam pl e from two p o p u l a t i o n s  d i f f e r i n g  in ve rba l 

la ngu age ability, but not di f f e r i n g  in v i s u a l - p e r c e p t u a l  

skills. The s tudy was con d u c t e d  with s c h o o l - a g e  c h i l d r e n  to 

i n v e s t i g a t e  d e v e l o p m e n t a l  m e d i a t i o n  d e f i c i e n c y  hyp ot heses. 

T wo gr oups of c h i l d r e n  were t h erefo re  i n c luded in the study 

overall. One g r o u p  was ma d e  up of c h i l d r e n  d i a g n o s e d  as 

ha ving a mild lan gu age disor de r and then r e f e r r e d  for a 

sp ecial e d u c a t i o n a l  settin g on the basis of this d i agn os is.  

The disord er had to be severe enough to be m a i n l y  

r e s p o n s i b l e  for an a c c o m p a n y i n g  le arning disabi l i t y ,  but not 

severe en oug h as to warr a n t  a r e c o m m e n d e d  in c l u s i o n  in an 

e d u c a t i o n a l  setting for c h i l d r e n  with m o d e r a t e  to sev ere
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l a n g u a g e  impair me nts. The l a n g u a g e  p r o b l e m s  had to be of a 

s u f f i c i e n t  i n t e n s i t y  to be d e t e c t a b l e  upon p s y c h o m e t r i c  

testing, but not to a de gree so as to render the o u t w a r d l y  

n o n v e r b a l  p o r t i o n  of such testing in valid due to an 

i n a b i l i t y  to f o l l o w  test in struc ti ons. In a d di tion, si nce 

the a b i l i t y  under i n v e s t i g a t i o n  was t9 be l i m i t e d  to 

l a n g u a g e  pr oc es s i n g ,  the c h i l d r e n  in the l a n g u a g e  d i s o r d e r e d  

g r o u p  had to d i s p l a y  normal v i s u a l - p e r c e p t u a l  skills as 

m e a s u r e d  by n o n v e r b a l  (Performance) i n t e llige nc e. The secon d 

gr o u p  of c h i l d r e n  studied were s t u d e n t s  d i s p l a y i n g  no r m a l  

a c a d e m i c  pro gress, wi th no c o m p l a i n t  of l a n g u a g e  or l e a r n i n g  

d i sorde r .

The s e r e n d i p i t o u s  result s of the u n p l a n n e d  p i l o t  st udy 

d e s c r i b e d  ea rli er led to the next d i m e n s i o n  of the p r e s e n t  

r e s e a r c h  design. A p o s s i b l e  e x p l a n a t i o n  of the p r e l i m i n a r y  

results was that those c h i l d r e n  who i m p roved  their CP M  

p e r f o r m a n c e  on the sec on d testin g did so as a re s u l t  of 

their verb al j u s t i f i c a t i o n s  of answers. T ho se  c h i l d r e n  

r e c e i v i n g  two s t a n d a r d  test a d m i n i s t r a t i o n s  did not 

s i g n i f i c a n t l y  improve their p e r f o rm an ce. A l t h o u g h  these 

results were not based on a c o n t r o l l e d  de s i g n  in w h i c h  

impo rt ant c l a s s i f y i n g  va r i a b l e s  such as age, d i a g n o s i s ,  

i n t e l l e c t u a l  ability, la ng ua ge ability,  etc., w e r e  a c c o u n t e d  

for, the p h e n o m e n a  n e v e r t h e l e s s  se em ed w ell w o r t h  stu dyi ng .  

The increa se in C P M  score co uld have been the re s u l t  of 

various factors.

T hr ee  m ain  p o s s i b i l i t i e s  d i c t a t e d  the three c o n d i t i o n s
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use d in the p r e s e n t  study. All s u b j e c t s  in the study 

r e c e i v e d  two a d m i n i s t r a t i o n s  of the CP M  (Ravenl, Raven2) 

s e p a r a t e d  from each other by a r e a s o n a b l y  long length of 

time ( a p p r o x i m a t e l y  one week) to cont r o l  for short term 

m e m o r y  f a m i l i a r i z a t i o n  effects. The first CPM 

a d m i n i s t r a t i o n  (Ravenl) was the same for all subjects; it 

was g i v e n  as per ins t r u c t i o n s  in the C P M  ma n u a l  (Raven, 

1965b). S u b j e c t s  were a s s ig ned to one of three c o n d i t i o n s  

for the second C P M  a d m i n i s t r a t i o n  (Raven2). Those in the 

" s tand ar d" c o n d i t i o n  rec ei ved two st and a r d  a d m i n i s t r a t i o n s .  

Those in the "verbal" c o n d i t i o n  were asked to su pply verbal 

j u s t i f i c a t i o n s  for their Ra ven 2 answers. A third "focus" 

c o n d i t i o n  was in cluded in wh ic h each ch ild's  at t e n t i o n  was 

f o c u s s e d  on each p r o b l e m  of the test in a n o n verbal manner  

during the se cond CP M  a d minist ra tion.

A t t e n t i o n a l  d e f ic it s in c h i l d r e n  v a r i a b l y  d i a g n o s e d  as 

h y p e r a c t i v e ,  m i n i m a l l y  brain d a m a g e d  (MBD) , ^.earning 

d i sabl ed , etc., have been well d o c u m e n t e d  (Cantwell, 1975; 

Dykman, Acke rman,  Cle me nts, & Peters, 1971; Dykman, Peters,

& Mc Grew, 1974; Gardne r, 1979; Ross & Ross, 1976). Do ug l a s  

(1975) sp e c i f i e s  that it is the a b i l i t y  for " su stained  

at te n t i o n "  that is in deficit. Pet ers and c o l l e a g u e s  

(Peters, 1974; Peters, Davis, Goolsby, Cl e m e n t s ,  & Hicks, 

1973) feel that MBD c h i l d r e n  can atten d to "kinetic" stimuli 

b ett er than to "static" stimuli. The d e f i c i t  has been 

o b s e r v e d  in vi s u a l  as well as a u d i t o r y  tasks (Douglas, 1972, 

1974; Sykes, Dou gl as, & M o r g e n s t e r n ,  1972) in which
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s u s t a i n e d  a t t e n t i o n  to c o n t i n u o u s  r e p e t i t i v e  v i g i l a n c e  tasks 

is neces sary.

The "focus" c o n d i t i o n  was includ ed  in the design to 

h elp is olate the unique  "verbal" c o m p o n e n t  of the "verbal" 

c o ndit io n.  The r e q uired  v e r b a l i z a t i o n s  may  have als o se rved 

to focus the subjects' a t t e n t i o n  on the task to a degree 

w h i c h  was gr ea ter than that of the "standa rd" con dition. A 

n o n v e r b a l  me t h o d  of a t t e n t i o n  f o cussin g was the ref or e 

ne ce ssar y.

I n t e r c o m p a r i s o n s  of the three c o n d i t i o n s  serv ed to 

d e l i n e a t e  any o b s e r v e d  inc reases  in p e r f o r m a n c e  be tween a 

p r a c t i c e  ef f e c t  alone, a si mple f o c us si ng of a t t e n t i o n  

effect, and lastly, a v e r b a l i z a t i o n  effect over and above 

p r a c t i c e  and a t t e n t i o n  focussing.

On e further d i m e n s i o n  to the pr es ent e x p e r i m e n t a l  

de s i g n  was that of age. Equal numb e r s  of c h i l d r e n  of four 

age le vel s (8,9,10,11) were used in each of the 

g r o u p - c o n d i t i o n  c o m b ina ti ons. This p r o v i d e d  the o p p o r t u n i t y  

to i n v e s t i g a t e  d e v e l o p m e n t a l  patter ns.  Th ere fore,  the final 

e x p e r i m e n t a l  des ig n c o n t a i n e d  twelve cells; 2 groups (Id, 

co n t r o l ) ,  by 3 c o n d i t i o n s  (standard, verbal, focus), by 4 

a g e g r o u p s  (8, 9, 10, 11). This de si gn is o u t l i n e d  in F i g u r e  

2.
H y p o t h e s e s

S e v e r a l  h y p o t h e s e s  were put forth as to the re sults  of 

i n t e r g r o u p  and i n t e r c o n d i t i o n  com p a r i s o n s .  These 

p r e d i c t i o n s  were based first on p r e v i o u s  re sea r c h  c o n c e r n i n g
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the " V e r b a l i z a t i o n  H y p o t h e s i s "  in r e l a t i o n  to the RPM 

(H ypothesis  I), s e c o n d l y  on  d o c u m e n t e d  d e v e l o p m e n t a l  

p a t t e r n s  (Hypoth es is II), and finally, on o b s e r v a t i o n  and 

i n t e r p r e t a t i o n  of the p r e l i m i n a r y  pilot data d e s c r i b e d  above 

in r e l a t i o n  to e x i s t i n g  l i t e r a t u r e  reg a r d i n g  ve rba l 

m e d i a t i o n / p r o d u c t i o n  d e f i c i e n c y  h y p o t h e s e s  and a t t e n t i o n a l  

d e f i c i t s  in l e a r n i n g / l a n g u a g e  d i s o r d e r e d  c h i l d r e n  

(H ypothese s III - VII).

H y p o t h e s i s  I . A l t h o u g h  the RPM tests were o r i g i n a l l y  

d es igned, and are p r i m a r i l y  used as m e a s u r e s  of n o n v e r b a l  

p e r c e p t u a l  ability, t h e r e . e x i s t s  a body of r e s earch  and 

t h e o r e t i c a l  s t a t e m e n t s  w h i c h  indicate  a s i g n i f i c a n t  role 

pl a y e d  by ve rb al m e d i a t i o n  in the s o l u t i o n  of the p r o b l e m s  

( " V e r b a l i z a t i o n  H y p o t h e s i s " ) .  It has been stated that there 

are a l t e r n a t e  ve r b a l  and non v e r b a l  p r o c e s s i n g  m e t h o d s  with 

w h i c h  these s o l u t i o n s  can de ev olve d (Zaidel & Sperry,

1973), but that the m o s t  e f f i c i e n t  s o l u t i o n  comes about as 

result of an i n t e g r a t e d  a p p r o a c h  (Kertesz & McCabe, 1975). 

The two g r o u p s  of c h i l d r e n  to be tested were to be of 

e q u i v a l e n t  o v e r a l l  v i s u a l - p e r c e p t u a l  skills, but of 

d i f f e r e n t i a l  l a n g u a g e  ability. Base d on fi ndi n g s  that 

internal  ve r b a l  m e d i a t i o n  is i m p ortant  in p e r c e p t u a l  

e n c o d i n g  (Ca rm icheal et al., 1932), n o n v e r b a l  lear ni ng 

(Brown & Le nn e b e r g ,  1954; Ranken, 1963), and p r o b l e m  solv ing 

(Glucksberg & W e i s b e r g ,  1966), and als o on the c o n c e p t i o n  

that d e f i c i t s  in i n t er na l c o m p r e h e n s i o n  or f o r m u l a t i o n  of 

labels c o u l d  re s u l t  in d e f e c t i v e  intern al  verba l m e di at ion,
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it fo llows that de fe cts in these interna l l a n g u a g e  p r o c e s s e s  

(c om prehens io n, labelling) could result in i n e f f i c i e n t  

(subnormal) n o n v e r b a l  prob l e m  solving. It was t h e r e f o r e  

p r e d i c t e d  that the la ng ua ge impaired group (defective 

in t e r n a l  ve r b a l  m e d i a t i o n  skills) w ould not score as hi g h l y  

as the con t r o l  g r o u p  on the initia l s t a ndar d a d m i n i s t r a t i o n  

of the test, thus c o n f i r m i n g  the " V e r b a l i z a t i o n  H y p o t h e s i s " .

H y p o t h e s i s  I I . P e r f o r m a n c e  on the C P M  has been shown 

to f o l l o w  d e v e l o p m e n t a l  trends (Raven, 1965b). P e r c e p t u a l  

d e v e l o p m e n t  in c h i l d r e n  has also been well d o c u m e n t e d  (e.g. 

Pick & Pick, 1970). As the c h i l d r e n  to be used in all 

gr o u p s  were to be of normal v i s u a l - p e r c e p t u a l  skills as 

a s s e s s e d  by age de p e n d e n t  m e a s u r e s  (age c o r r e c t e d  W I S C - R  

B l o c k  D e s i g n  and Ob j e c t  A s s e m b l y  sc aled s c o r e s ) , but of 

d i f f e r e n t i a l  verbal ability, it was p r e d i c t e d  that there 

w o u l d  be linear age trends pres e n t  for scores  on the initial 

C P M  a d m i n i s t r a t i o n  in both the l a n gu ag e d i s o r d e r e d  and the 

c o n t r o l  gro ups, with the langu ag e d i s o r d e r e d  scores below  

cont r o l  scores at each a g e g r o u p  level.

H y p o t h e s  is I I I . Pr act ic e ef fects  on p s y c h o l o g i c a l  

tests do exist to varyi ng degrees  (Cronbach, 1970).

E x p e r i e n c e  w o u l d  not be e x p e c t e d  ho we v e r  to d i f f e r e n t i a l l y  

e f f e c t  one g r o u p  over another (language d i s order verses 

con tr ol ). T h erefo re , in the "standard" cond ition , p r a c t i c e  

w o u l d  be e x p e c t e d  to be nefi t both g r o u p s  equally, and no 

s i g n i f i c a n t  d i f f e r e n c e  in in crease of scores (Raven2 - 

Ravenl) w o u l d  be exp ec ted be tw e e n  groups.
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H y p o t h e s i s  I V . Th ere is much e v i d e n c e  in the recen t 

l i t e r a t u r e  of an a t t e n t i o n a l  d e f i c i t  in M B D  ch ild ren. It has 

be en sh own  that "h ype ra ctive" c h i l d r e n  can be trea t e d  wi th 

b e n e f i c i a l  re su l t s  in terms of r e d ucin g ex c e s s  motor 

activi ty,  and i ncreasi ng  c o n c e n t r a t i o n  and s u s t a i n e d  

att en tion , by means of b i o c h e m i c a l  s t i m u l a n t  ther a p y 

(Conners, 1974; F.:.3h, 1975). A study by Ra p o p o r t ,  B u c h s b a u m ,  

Zahn, W e i n g a r t n e r ,  Ludlow, and M i k k e l s e n  (1978) show ed  that 

"normal " c h i l d r e n  (boys) co uld als o  i n c r e a s e  a t t e n t i o n a l  and 

c o n c e n t r a t i o n a l  p e r f o r m a n c e  th ro u g h  the use of b i o c h e m i c a l  

s t i m u l a n t  adm i n i s t r a t i o n .  Thus, it has been shown that one 

m od e of i n t e r v e n t i o n  (biochemical) c ou ld  have similar 

result s in both normal c h i l d r e n  and c h i l d r e n  wh os e d e f i c i t  

is felt by some to be b a s i c a l l y  of an a t t e n t i o n a l  na t u r e  

(Gardner, 1979). It was h y p o t h e s i z e d  that a b e h a v i o r a l  

i n t e r v e n t i o n  (nonverbal fo c u s s i n g  of at ten tion)  w o u l d  have a 

simila r b e n e f i c i a l  effe ct on the two g r o u p s  be ing c o m p a r e d  

in the p r e s e n t  study, an-d thus no s i g n i f i c a n t  d i f f e r e n c e s  in 

in crease of scores would be e x p e c t e d  b e t w e e n  gr o u p s  for the 

"focus" condition.

H y p o t h e s i s  V . Ba sed upon p r e l i m i n a r y  p i l o t  results, a 

d i r e c t i o n a l  d i f f e r e n c e  w ould be e x p e c t e d  b e t w e e n  groups on 

the "verbal" conditio n.  This p r e d i c t i o n  is b a s e d  on the 

a ssu med nature of the l a n gu age d i s o r d e r  in the Id group.

The su bj ec ts in the p ilo t s tu dy did in cr e a s e  their CP M  

sc ores with the added v e r b a l i z a t i o n s .  Thi s s u g g e s t s  that the 

i mp ai rment is one of "p e r f o r m a n c e " ,  not " c o m p e t e n c e " .  In
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terms of the h i s t o r y  of the i n v e s t i g a t i o n  of d e v e l o p m e n t a l
3

m e d i a t i o n  d e f i c i e n c i e s ,  the l a n gu ag e d i s o r d e r e d  c h i l d r e n  are 

a s s u m e d  to have a " p r o d u c t i o n  d e f i c i e n c y "  as o p p o s e d  to an 

a b s o l u t e  " m e d i a t i o n  d e f i c ien cy ". This means that basic 

l a n g u a g e  ab il i t y  (competence) is pr es e n t  on an in ter nal 

c o g n i t i v e  l i n g u i s t i c  level, but is not being fully u t i l i z e d  

( p e r f or mance deficit). It is in a state of r e a d y - r e s e r v e , 

p r e s e n t  and a v a i l a b l e  if called upon through e x t r a - o r d i n a r y  

means, but not being used as a natu r a l  state of affairs. The 

q u e s t i o n s  and p r o b i n g  of the "verbal" c o n d i t i o n  w ould  serve 

as an e x t e r n a l  stimulus. The respon se  of the subject, the 

ve r b a l  j u s t i f i c a t i o n ,  woul d be the e x t er nal response.

L i s t e n i n g  to, and r e s p o n d i n g  to the probes asked on the 

in it ia l items of the test w ould re qui re internal 

c o m p r e h e n s i o n  of q u e s t i o n s  and f o r m u l a t i o n s  of answers, 

d e a l i n g  d i r e c t l y  with the p e r c e p t u a l  p r o b l e m  solving p r o c e s s  

just complet ed . This wo uld  then serve to fill in the verbal 

m e d i a t i o n  m i s s i n g  in the ini tial p r o b l e m  solving process.

After a c e r t a i n  number of items, the s u b j e c t s  would no 

longer need the ex tern al  que stions; they would be 

a u t o m a t i c a l l y  self -s u p p l i e d .  The verba l an sw ers would also 

be s p o n t a n e o u s l y  generated. As a result of this* intern al 

verbal m e d i a t i o n  would now take place in r e l a t i o n  to the 

p r o b l e m s  being solved, as they were being solved. This is 

as s u m e d  not to have taken pl ace on the o r i g i n a l  

a d m i n i s t r a t i o n  under s t a ndard con di tions .

The co nt rol g roup of c h i l d r e n  are a s s u m e d  to have all
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l a n g u a g e  p r o c e s s e s  intact, includi ng in ternal c o m p r e h e n s i o n  

and f o r m u l a t i o n  sub pro cesse s. It is the r e f o r e  assu m e d  that 

verba l m e d i a t i o n a l  skills wo uld  also be intact. Since it is 

a s s u m e d  that these children  are al re ady using inte rnal 

ve rba l m e d i a t i o n  in the s o l u t i o n  of the pr oblems, the 

e x t e r n a l  ve rba l s t ructur e would not ,serve to s t i m u l a t e  them 

further.

It was t h e refore  p r e d i c t e d  that in the "verbal" 

c o nd ition,  the Id group  would improve its p e r f o r m a n c e  from 

Ravenl to Rav en 2 to a greater de gre e than the co nt rol group.

H y p o t h e s i s  V I . In the Id group, inc reases in CPM  

scores w ou ld be ex pe ct ed to fol lo w a p r e d i c t e d  hie rarchy. 

N o n v e r b a l  fo cus sin g of at t e n t i o n  ("focus" condit ion) would 

be e x p e c t e d  to help increase p e r f o r m a n c e  over mere 

r e p e t i t i o n  of task ("standard" con di tion). The "verbal" 

c o n d i t i o n  wo uld  incorpo ra te both r e p e t i t i o n  of task 

(practice) as well as a t t e n t i o n  foc ussing, in a d d i t i o n  to 

s t i m u l a t i n g  do rmant verbal m e d i a t i o n  process es. It was 

the r e f o r e  p r e d i c t e d  that for c h i l d r e n  in the Id group, those 

in the "verbal" c o n d i t i o n  would show the g r e a t e s t  increase 

in CPM scores  (Raven2 - R a v e n l ) , fol lowed by those in the 

"focus" con diti on , with those in the "st an dard" c o n d i t i o n  

showing the sma ll est increase.

H y p o t h e s i s  V I I . In the co ntrol group, the non v e r b a l  

a t t e n t i o n  foc us sing tec hni qu e wo uld be e x p e c t e d  to aid 

p e r f o r m a n c e  more than me re r e p e t i t i o n  of task. The extra 

imposed s t ructure  of r e ques ti ng j u s t i f i c a t i o n s  of an swers
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wo uld  not however be e x p e c t e d  to c o n t r i b u t e  mo re than just a 

verbal a t t e n t i o n  focuss in g aid. These c h i l d r e n  are assu m e d  

to be a l r e a d y  using internal verbal m e d i a t i o n  p r o c e s s e s  in 

so lvi ng the problems. It was t h er ef ore p r e d i c t e d  that 

increases in CP M sores wo uld not differ  b e t w e e n  "verbal" and 

"focus" con ditions, but that inc re ases in each of these two 

c o n d i t i o n s  w ould  be gre ater than that of the " s t a n d a r d ” 

condi tion.
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Me t h o d

S u b j e c t s

S u b j e c t s  used in this study were all sc hoo l c h i l d r e n  

b e t w e e n  the ages of 8 years, 0 months and 11 years, 11 

m o n t h s  at the time of testing. All c h i l d r e n  resi d e d  in the 

N e w  York  C i t y  Bo ard of E d u c a t i o n  D i s t r i c t  9 in the Bronx,

N e w  Yo rk City. This is a p r e d o m i n a n t l y  Bl ack and H i s p a n i c  

s e c t i o n  of the Bronx, and the c h i l d r e n  used we r e  all from 

these et hn ic bac kg rounds.  This c o m m u n i t y  is also of 

p r e d o m i n a n t l y  lower s o c i o e c o n o m i c  st atus (SES) and the 

c h i l d r e n  were al s o  p r e d o m i n a n t l y  from this SES group. No 

s e l e c t i o n  was made on the basis of race, color, nati o n a l i t y ,  

or sex, wi th the e x c e p t i o n  that Sp anish s p e a k i n g  c h i l d r e n  

m u s t  also have been fluent in E n g l i s h  and c o n s i d e r e d  as 

E n g l i s h  d o m i n a n t  by their school in order to take par t  in 

the study. All p r o s p e c t i v e  sub je cts in the study were 

d e f i n i t i o n a l l y  from one of two groups; those c h i l d r e n  

d i a g n o s e d  as e x p e r i e n c i n g  a mild l a n guage dis order , and 

those c h i l d r e n  c o n s i d e r e d  to be e x p e r i e n c i n g  nor mal la nguage  

d e v e lo pm ent.

All c h i l d r e n  i n it ia lly c o n s i d e r e d  for i n c l u s i o n  in the 

c o n t r o l  g r o u p  (normal la nguage ability) w ere s t u d e n t s  in one 

of four e l e m e n t a r y  sc ho ols in the Bronx, all in D i s t r i c t  9. 

The c h i ldren  c o n s i d e r e d  for inclu si on in the Id g r o u p  

(language disordered) came from two sources. The first 

so urc e was those c h i l d r e n  ref er red to the C e n t e r  for C hild  

D e v e l o p m e n t  (CCD, a m u l d i d i s c i p l i n a r y  e v a l u a t i o n  cl i n i c  

lo ca t e d  in the South Bronx, Ne w  York City) for e v a l u a t i o n  of
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p o s s i b l e  l e a r n i n g  d i f f i c u l t i e s ,  who we re then d i a g n o s e d  

after a c o m p l e t e  e v a l u a t i o n  as havi ng  a m i l d  l a n gu ag e 

d i s or der and s u b s e q u e n t l y  r e f e r r e d  for s p e c i a l  e d u c a t i o n a l  

pla ce me nt. The se c o n d  so urce of c h i l d r e n  for this g r o u p  was 

s t u d e n t s  a l r e a d y  e n r o l l e d  in HC -30 c l a s s e s  in three 

e l e m e n t a r y  sc hools in the Bronx, all in D i s t r i c t  9 (three of 

the four sc ho ols from w h i c h  the co nt r o l  s u b j e c t s  came).

T he se  cl as ses are for c h i l d r e n  found to be l e a r n i n g  d i s a b l e d  

after e v a l u a t i o n  by the N e w  York C i t y  B o a r d  of Ed uc a t i o n ,  

and/or by a d d i t i o n a l  o u t s i d e  e v a l u a t i o n  a g e n c i e s  such as the 

CCD.

W i t h i n  each group, c o n t r o l  and Id, 20 c h i l d r e n  we re 

e v e n t u a l l y  pl a c e d  in each of three e x p e r i m e n t a l  condit i o n s :  

"standard", "verbal", "focus". Each 20 child e x p e r i m e n t a l  

c o n d i t i o n  g r o u p  was ma de up of four a g e g r o u p s  as follows: 8

years, 0 mo n t h s  to 8 years, 11 months; 9 years, 0 m o n t h s  to 

9 years, 11 months; 10 years, 0 m o n t h s  to 10 years, 11 

months; 11 years, 0 mon t h s  to 11 years, 11 mo nth s. There 

were thus five c h i l d r e n  in ea ch g r o u p - c o n d i t i o n - a g e g r o u p  

c o m b i n a t i o n  for a total of 120 s u b j e c t s  in the study. This 

de si gn  is o u t l i n e d  in F i g u r e  2. The actual age b r e a k d o w n s  of 

the variou s cells of the d e s i g n  are shown in Table 1.

All c h i l d r e n  i n i t i a l l y  c o n s i d e r e d  for a c c e p t a n c e  into 

the study were g ive n lett e r s  to take home to their parents, 

and were r e q u e s t e d  to re t u r n  w r i t t e n  p a r e n t a l  c o n s e n t  forms 

for p a r t i c i p a t i o n  in the study. W r i t t e n  c o n s e n t  was 

ob t a i n e d  from pa re n t s  of CCD  p a t i e n t s  c o n s i d e r e d  for
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a c c e p t a n c e  into the st udy  at time of CCD evaluatio n.

S a m p l e s  of letters and wa iver s are found in A p p e n d i x  B. 

P e r m i s s i o n  to use s t u den ts  in the publ ic  sch oo ls was 

o b t a i n e d  from the O f f i c e  of E d u c a t i o n a l  E v a l u a t i o n  of the 

N e w  York City B o a r d  of Ed u c a t i o n  prior to my a p p r o a c h i n g  the 

p r i n c i p a l  of each school (Appendix C ) . Furt h e r  p e r m i s s i o n  

was then o b t a i n e d  from each prin ci pal, and each c l a s s r o o m  

teacher, before re moving  c h i l d r e n  from the c l a s s r o o m  for 

testing. All s u b je cts in the study we re tr eate d in 

a c c o r d a n c e  with e t h i c a l  s t a ndards for e x p e r i m e n t a l  

p a r t i c i p a t i o n  of human su bj ec ts as e s t a b l i s h e d  by the 

A m e r i c a n  P s y c h o l o g i c a l  Ass oc iation,  (APA,1973).

P r i m a r y  S e l e c t i o n  C r i t e r i a

C h i l d r e n  were selec te d for inc l u s i o n  in the study based 

on two levels of s e lecti on  criteria. The first level was 

b ase d on the ch il d ' s  a c a demic  and l a n g u a g e  history, and the 

s e c o n d  level was based on p e r f o r m a n c e  on the s e l e c t i o n  tests 

i n c l u d e d  in the study

P r i m a r y  c r i teria  for a c c e p t a n c e  into the co ntro l g r o u p 

were: (a) ad equ a t e  a c a d e m i c  p r o g r e s s  as ju dg ed by teacher

report, (b) no incide nce  of a prior h o l do ve r in any gr ade 

(children were also e x c l u d e d  if there was a p o s s i b i l i t y  of 

their being held over in their p r e s e n t  grade, (c) English 

dom inant , and (d) w i t h i n  st ated age range of 8 years, 0 

m o n t h s  to 11 years, 11 months.

P r i m a r y  s e l e c t i o n  c r i t e r i a  for a c c e p t a n c e  into the Id 

g r o u p  were: (a) E n g l i s h  dominant , and (b) w i t h i n  st a t e d  age
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r a n g e .

S e c o n d a r y  S e l e c t i o n  Tests

The f o llowi ng  tests were a d m i n i s t e r e d  for final 

s e l e c t i o n  purposes. S t a n d a r d i z e d  i n s t r u c t i o n s  were used for 

all tests (instructi ons for a d m i n i s t r a t i o n  of the 

n o n p u b l i s h e d  Ma t t i s  Na m i n g  Test were as per test author: 

Mattis, Note  3).

M a t t i s  Na m i n g  T e s t . This is a c o n f r o n t a t i o n  naming  

test d e v e l o p e d  by Stev en  Mattis , Ph.D. in 1974 and used 

r e g u l a r l y  in the e v a l u a t i o n  of c h i l d r e n  in the CCD. It 

c o n s i s t s  of 30 items to be na med upon  their ac tual 

p r e s e n t a t i o n  to the subject. The list c o n s i s t s  of 14 co m m o n  

objects, seven colors p r e s e n t e d  and p o i n t e d  to on a color 

chart, and nine body parts p o i n t e d  to on the e x a m i n e r ' s  

body. A score sheet d e n o t i n g  the ac t u a l  items used ap pears  

in A p p e n d i x  D. N o r m a t i v e  va lues wer e o b t a i n e d  in the 

D i s t r i c t  9 e l e m e n t a r y  school stud e n t  p o p u l a t i o n  when the 

test was developed. The ch il d ' s  score was the nu mb er of 

items c o r r e c t l y  named.

S p r e e n - B e n t o n  S e n tence  R e p e t i t i o n  T e s t . This test is 

part of the N e u r o s e n s o r y  C e n t e r  C o m p r e h e n s i v e  E x a m i n a t i o n  

for A p h a s i a  (NCCEA) (Spreen & Benton , N o t e  4), and m e a s u r e s  

a u d i t o r y  re c e p t i o n  and r e p r o d u c t i o n  of s e n t e n c e s  of 

in cr easing le ngt h and c o m p l ex it y. N o r m a t i v e  va lu es for 

c h i l d r e n  were d e v e l o p e d  by G a d d e s  and C r o c k e t t  (1975). The 

test items (sentences) wer e a d m i n i s t e r e d  to e ac h c hi ld until 

two c o n s e c u t i v e  items were failed. F a i l u r e  c o n s i s t e d  of a
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n o n v e r b a t i m  r e p e t i t i o n  of the s t i m u l u s  sentence. The ch ild's

score was the number of items c o r r e c t l y  r e p e a t e d  verbatim. A

score sheet of this test ap pe ars in A p p e n d i x  E.

S p r e e n - B e n t o n  Token  T e s t . This test is also part of 

the N C C E A  and m e a s u r e s  a u d i t o r y  r e c e p t i o n  and c o m p r e h e n s i o n  

of i n c r e a s i n g l y  com p l e x  c o m m a n d s  r e g arding the 

i d e n t i f i c a t i o n  and m a n i p u l a t i o n  of p l a s t i c  chips of va rious 

sizes, colors, and shapes. N o r m a t i v e  values  for c h i l d r e n  

were a ls o d e v e l o p e d  by Ga d d e s  and C r o c k e t t  (1975). The 

en t i r e  test was a d m i n i s t e r e d  to each child and the child's 

score was the nu mber of items c o r r e c t l y  p e r f o r m e d  as per 

p u b l i s h e d  i n s t r u c t i o n s  (Spreen & Benton, Note 4). A score 

sheet of this test appears in A p p e n d i x  F.

S u b t e s t s  of the W e c h s l e r  I n t e l l i g e n c e  Scale for

C h i l d r e n  - R e v i s e d . (Wechsler, 1974).

1. S i m i l a r i t i e s

2. V o c a b u l a r y

3. B l o c k  De s i g n

4. O b j e c t  A s s e m b l y

S t a n d a r d  a d m i n i s t r a t i o n  and scorin g p r o c e d u r e s  were 

used (Wechsler, 1974). It was n e c e s s a r y  to ob t a i n  an 

e s t i m a t e  of i n t e l l e c t u a l  a b i l i t y  of all p a r t i c i p a n t s  in the 

study, and s p e c i f i c a l l y  to d e l i n e a t e  be tw ee n verbal and 

v i s u a l - p e r c e p t u a l  skills. W e c h s l e r  IQ scores were c h o s e n  

to se rve this pur pose, however c e r t a i n  fa ctors led to the 

s e l e c t i o n  of p r o r a t e d  IQ scores over those o b t a i n e d  from the 

a d m i n i s t r a t i o n  of en tire W I S C - R  ba tte rie s. Pr im a r y  among
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these facto rs was that it takes a p p r o x i m a t e l y  an hour to an 

hour and a half to adm i n i s t e r  the en ti re battery. This was 

de eme d as too long to spend te sting  each child, in a d d i t i o n  

to the other tests being admin i s t e r e d ,  as it w o u l d  have 

n e c e s s i t a t e d  each st udent m i s s i n g  that much mo r e  c l a s s r o o m  

in struction . It was th e r e f o r e  d e c i d e d  to use two subtest s 

from each p o r t i o n  of the exam, V e r b a l  and P e r f o rman ce . 

K a u f m a n  (1979) states the impor t a n c e  of a d m i n i s t e r i n g  equal 

n umb ers of V e r b a l  and P e r f o r m a n c e  s u b t e s t s  when using a 

short form of the W I S C - R  so as to m i n i m i z e  the p o s s i b l e  

d i s p r o p o r t i o n a t e  r e p r e s e n t a t i o n  of Ver b a l  or P e r f o r m a n c e  

scales. This is e s p e c i a l l y  true w he n the V I Q - P I Q  

d i s c r e p a n c y  is an im por tan t v a r iable in the tes ting or 

e x p e r i m e n t a l  situation, as it is in the pres e n t  study.

A p r o r a t e d  Verbal IQ score (ProVIQ) was o b t a i n e d  by 

taking the sum of the S i m i l a r i t i e s  and V o c a b u l a r y  sub te st 

scaled scores, m u l t i p l y i n g  this sum by 5/2, and then 

r e cord in g the c o r r e s p o n d i n g  Ve rbal IQ value from the W I S C - R  

manual. A p r o r a t e d  P e r f o r m a n c e  IQ score (ProPIQ) was 

o b t a i n e d  by taking the sum of the Block Des i g n  and O b j e c t  

A s s e m b l y  su btest sc aled scores, m u l t i p l y i n g  this score by 

5/2, and then rec o r d i n g  the c o r r e s p o n d i n g  P e r f o r m a n c e  IQ 

value from the W I S C - R  manual.

S i m i l a r i t i e s  and V o c a b u l a r y  we re ch o s e n  as mos t 

r e p r e s e n t a t i v e  of those verbal  skills be ing tested by the 

Ve rba l sec tion of the W I S C - R  overall, and B l o c k  D e s i g n  and 

O b j e c t  A s s e m b l y  were chose n as being m o s t  r e p r e s e n t a t i v e  of
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those skills  tested  by the P e r f o r m a n c e  p o r t i o n  of the W I S C - R  

overal l. K a u f m a n  (1975) has factor a n a l y z e d  the WI SC -R , 

using the o r i g i n a l  s t a n d a r d i z a t i o n  data, at y e a r l y  age 

in t e r v a l s  from 6 1/2 to 16 1/2 years. His findin gs  have 

b a s i c a l l y  r e p l i c a t e d  C o h e n ' s  factor s t r u c t u r e  of the W I S C  

(Cohen, 1959). The three mai n  factors w h i c h  e v o l v e d  were 

V er ba l C o m p r e h e n s i o n  (Information, Si mil a r i t i e s ,  V o c a b u l a r y , 

C o m p r e h e n s i o n ) ,  P e r c e p t u a l  O r g a n i z a t i o n  (Picture C o m p l e t i o n ,  

P ic t u r e  Ar ra n g e m e n t ,  Bl ock  Design, O b j e c t  Assembl y, Maze s ) ,  

and F r e e d o m  from D i s t r a c t i b i 1 ity (Arithmetic, D i g i t  Span, 

Co di ng ). V o c a b u l a r y  and S i m i l a r i t i e s  e m e r g e d  as ha v i n g  the 

g r e a t e s t  factor loadings on the Verbal C o m p r e h e n s i o n  factor, 

and Block De s i g n  and Ob j e c t  A s s e m b l y  were the mo st high ly  

a s s o c i a t e d  with the Pe rc e p t u a l  O r g a n i z a t i o n  factor. K a u f m a n  

has al so pr e s e n t e d  strong  evide n c e  in this st udy in su pport 

of W e c h s l e r ' s  V e r b a l / P e r f o r m a n c e  dichotomy. Va ri o u s  short 

forms of the W I S C - R  have been e v a l u a t e d  in terms of their 

c o r r e l a t i o n  with the en tire W I S C - R  a d m i n i s t r a t i o n  

(S i 1v e r s t e i n , 1975). C o r r e l a t i o n s  of c o m b i n a t i o n s  of Ve rbal 

s ub tests with en tire Verb al  IQ a d m i n i s t r a t i o n ,  and of 

c o m b i n a t i o n s  of P e r f o r m a n c e  su btests with entire P e r f o r m a n c e  

IQ a d m i n i s t r a t i o n s ,  are not r e p o r t e d  in the litera tu re. 

I n t e r c o r r e l a t i o n s  among W I S C - R  su btes t scores and d e r i v e d  IQ 

s co re s are gi ven in the W I S C - R  m a n u a l  for the o r i g i n a l  

s t a n d a r d i z a t i o n  data. U si ng  these as a base for 

c a l c u l a t i o n s ,  the f o l lo wi ng m u l t i p l e  c o r r e l a t i o n  

c o e f f i c i e n t s  are found: R ( V I Q  - S i m i l a r i t i e s ,  Vo cabu l a r y )  =
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.82; R ( P I Q  - Bl ock Design, O b j e c t  Assembly) = .72. In the 

p r e s e n t  study, 26 of the subjects  in the Id g ro up  were 

c h i l d r e n  seen for e v a l u a t i o n  at CCD. Their en tire W I S C - R  

V e r b a l  and P e r f o r m a n c e  IQs were theref or e available.  Us ing 

these data, the f o l lo wi ng m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t s  

are found: R (V IQ - Simil ariti es , Vo cabulary) = .76; R ( P I Q  -

B lo ck  Design, O b j e c t  Assembly) = .77. Th ese are c o m p a r a b l e  

to the or igi n a l  s t a n d a r d i z a t i o n  data results.

S e c o n d a r y  S e l e c t i o n  C r i t e r i a

P r o s p e c t i v e  p a r t i c i p a n t s  in the study were 

either included or e x c luded  based on their p e r f o r m a n c e  on 

the s e l e c t i o n  tests ad ministered. The s e c o n d a r y  sel e c t i o n  

c r i t e r i a  were d e s i g n e d  to serve two purposes: (a) to insure

that all p a r t i c i p a n t s  were of normal v i s u a l - p e r c e p t u a l  

ability, and (b) to delin ea te be tween the contr ol  and Id 

gr oups along the lines of l a n gu ag e usage ability. The first 

p u r p o s e  was served by ex c l u d i n g  all p o t e n t i a l  s u b j e c t s  who 

a c h i e v e d  a p r o r a t e d  W I S C - R  P e r f o r m a n c e  IQ score of less than 

80. The se cond pu rpose of the s e l e c t i o n  crite ri a, that of 

s e p a r a t i n g  the two groups, co nt ro l and Id, on the basis of 

la n gua ge  ability, was served by in suring that all c h i l d r e n  

s e l e c t e d  for the control g r o u p  showed no signs of a la ng uage 

disord er,  while all ch il dr en s e l ec ted for the Id g r o u p  did 

show e v i d e n c e  of a langua ge de fi c i t  upon testing. C u t o f f  

v al ue s for the three la nguage tests admin i s t e r e d ,  M a t t i s  

N a m i n g  Test, S e n t e n c e  R e p e t i t i o n  Test, Token Test, wer e  

e s t a b l i s h e d  for the var ious a g e g r o u p s  by d e t e r m i n i n g  raw
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score valu es  for each test c o r r e s p o n d i n g  to z - s c o r e s  of -2 

(two s t a nd ar d d e v i a t i o n s  b e l o w  the me a n  for each a g e g r o u p ) • 

These cutoff values, along with other s e c o n d a r y  s e l e c t i o n  

c r i t e r i a  are dis p l a y e d  in Ta ble 2. Any p o t e n t i a l  c o n t r o l  

g r o u p  me m b e r  who scored b e l o w  any of these cu t o f f  va lues was 

not in cl ud ed in the study. Any p o t e n t i a l  Id g r o u p  m e m b e r  who 

sc o r e d  above all cutof f values was also e x c l u d e d  from the 

study. In addition, any p o t e n t i a l  c o n t r o l  s u b j e c t  who 

a c h i e v e d  a Pr o V I Q  score of less than 80 was excluded.

A further c r i t e r i o n  a d o p t e d  to s e p a r a t e  the gr o u p s  in 

the study along the lines of v e r b a l / n o n v e r b a l  skills was the 

P r o V I Q / P r o P I Q  discr epanc y.  In d e s c r i b i n g  V I Q / P I Q  

d i s c r e p a n c i e s  in the W I S C - R  m a n u a l  (Wechsler, 1974, p. 34), 

the author states that, "a d i f f e r e n c e  of 15 po in ts or mo re  

is impor tant and calls for furthe r i n v e s t i g a t i o n . " .  K a u f m a n  

(1976), using the or ig i n a l  W I S C - R  s t a n d a r d i z a t i o n  sample, 

s tat es that this di ff e r e n c e  r e f l e c t s  s i g n i f i c a n c e  at the 1% 

level. This level of s i g n i f i c a n c e  was a d o p t e d  in the 

p r e s e n t  study (as oppo s e d  to 5%) b e c a u s e  p r o r a t e d  IQ values  

we r e  being used instead of full b a t t e r y  scores. P r o P I Q  - 

P r o V I Q  scores were c a l c u l a t e d  for all p r o s p e c t i v e  

p a r t i c i p a n t s  in the study. All p o t e n t i a l .c o n t r o l  g r o u p  

m e m b e r s  who ach ie ved a d i f f e r e n c e  score of grea t e r  than 15 

p o i n t s  were e l i m i n a t e d  from the study. All p o t e n t i a l  Id 

gr o u p  m e m b e r s  who a c h i e v e d  a d i f f e r e n c e  sc or e of less than 

15 points were also e l i m i n a t e d  from the study.

One further e x c l u s i o n  c r i t e r i o n  was e s t a b l i s h e d  for
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a c c e p t a n c e  into the study. Any p r o s p e c t i v e  p a r t i cip an t, 

ei ther co nt r o l  or Id, who a c h i e v e d  an initial R a v e n  CPM 

sco re of 33 or gr ea t e r  was e l i m i n a t e d  from the study. This 

e x c l u s i o n  value was a r b i t r a r i l y  e s t a b l i s h e d  so as to al low 

for a p o s s i b l e  i n c re as e in R aven C P M  score of at least three 

p o i n t s  in all con di ti ons.

In all, 157 c h i l d r e n  were c o n s i d e r e d  for i n c lu sion in 

the co nt rol g r o u p  and 60 c h i l d r e n  were a c t u a l l y  accep ted.  

N i n e t y - f i v e  c h i l d r e n  were c o n s i d e r e d  for i n cl us ion into the 

Id g r o u p  and 60 c h i l d r e n  were a c t u a l l y  accepted. Table 3 

shows the number  of c h i l d r e n  i n it ially tested, the number of 

c h i l d r e n  e x c l u d e d  from the study, and the re asons for their 

ex clu sion.

P r o c e d u r e

Order of tests a d m i n i s t e r e d . C h i l d r e n  were tested in

ra n d o m  order with regard to g r o u p  (control,Id) and a g e g r o u p  

(8,9,10,11). W i t h i n  each g r o u p - a g e g r o u p  com b i n a t i o n ,  they 

were a s s i g n e d  to an e x p e r i m e n t a l  c o n d i t i o n  ( " s t a n d a r d ” , 

"verbal", "focus") on a s e q u e n t i a l  ro tating basis as they 

e n t e r e d  the study. This was done until all

g r o u p - a g e g r o u p - c o n d i t i o n  ce lls in the desig n were c o m p l e t e  

(five c h i l d r e n  per cell). All c h i l d r e n  fina l l y  in cluded  in 

the study we re seen in two te stin g sessions. Some child r e n  

were e l i m i n a t e d  from the study after the first testing, some 

after the second, d e p e n d i n g  on p e r f o r m a n c e  on the stated 

s e l e c t i o n  criter ia. The tests a d m i n i s t e r e d  in each session, 

and order of a d m i n i s t r a t i o n ,  was d e p e n d e n t  on wh et h e r  the
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sub ject was being tested at CCD, or at school. Those  

ch ild r e n  in the study who were being seen for e v a l u a t i o n  at 

C C D  were g iven  a c o m p l e t e  n e u r o p s y c h o l o g i c a l  test b a t t e r y  

w hic h i n c lu ded all tests g i v e n  in this study. (The seco nd  

a d m i n i s t r a t i o n  of the R av en CPM was addi t i o n a l  to the 

s t a nd ar d test battery.) The first tes't se ss ion at CC D  be gan 

with the f o llowi ng  tests in the order listed:

1. R a v e n  C P M  (adm i n i s t r a t i o n  1)

2. W I S C - R  (entire admi nistra ti on)

Other tests were given to these c h i l d r e n  which are not 

reported  in this study. The second test se ss i o n  at CCD 

began with the fo llowing tests in the order listed:

1. Ma t t i s  N a m i n g  Test

2. Se nt e n c e  R e p e t i t i o n  Test

3. To ken Test

4. R aven  CPM ( a d m i n i st ration  2)

Other tests were then g iven to these c h i l d r e n  wh ich are not 

reported  in this study.

Su b j e c t s  tested at school r e c ei ved their tests in a 

sl i ght ly  d i f f e r e n t  order. The first test se ss ion c o n s i s t e d  

of the fol l o w i n g  tests in the order listed:

1. Raven CP M  ( a d m i n i str at ion 1)

2. M a t t i s  Nami ng  Test

3. S e n tence  R e p e t i t i o n  Test

4. Toke n Test

The second test sess i o n  c o n s i s t e d  of the f o l l o w i n g  tests in 

the order listed:
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1. W I S C - R  S i m i l a r i t i e s

2. W I S C - R  V o c a b u l a r y

3. W I S C - R  Block De s i g n

4. W I S C - R  O b j e c t  A s s e m b l y

5. R aven C P M  (.administration 2)

T hes e d i f f e r e n t  testing orders^ suited d i ffe re nt 

p ur poses. At CCD, as part of a s t a ndard n e u r o p s y c h o l o g i c a l

e v a l u a t i o n  of c h i l d r e n  r e f e r r e d  for e x p e r i e n c i n g  a c a de mic

d if fi culty,  it was d e s i r a b l e  to begin the e v a l u a t i o n  wi t h  a 

me a s u r e  of g e n e r a l  in te lligen ce . This was fo llowe d by 

a c a d e m i c  screening.  The next s e s s i o n  includ ed language, 

pe r c e pt ual, motor testing, etc. The c h i ldren being tested 

in the schools were being seen for the p u r pos es  of this 

study only. As the mai n d e s c r i p t i v e  s e l ection c r i t e r i o n  was 

the p r e senc e or ab se n c e  of a l a n guag e disorder, the la nguage 

tests were g iv en d u r i n g  the first test session. In this 

way, mo s t  of the p r o s p e c t i v e  p a r t i c i p a n t s  who would be 

e l i m i n a t e d  from the study on the basis of this criterion, 

could be e l i m i n a t e d  after the first test sess i o n  w i t h o u t  

having to be te ste d twice. Th is was the mos t  ef f i c i e n t  use 

of my time, and a ls o n e c e s s i t a t e d  the m i n i m u m  absence from 

c l a s s r o o m  a c t i v i t i e s  for all parti c i p a n t s .

In s t r u c t i o n s  for R a v e n  C P M  A d m i n i s t r a t i o n s . All 

c h i l d r e n  incl ud ed in the s tu dy as a re sul t of the s e c o n d a r y  

s e l e c t i o n  c r i t e r i a  w e r e  g i v e n  the R a v e n  CP M twice, sep ar at ed  

by a p p r o x i m a t e l y  one week. This time frame could not be 

s t r i c t l y  ad hered to due to C C D  and school schedules, student
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absences, etc. The Rav en l a d m i n i s t r a t i o n  was g i v e n  to all 

su b jec ts  a c c o r d i n g  to p u b l i s h e d  st andard i n s t r uctions  

(Raven, 1965b). The Ra ve n2 a d m i n i s t r a t i o n  was g i v e n  in one 

of three d i f f e r e n t  m o d e s  d e p e n d i n g  on w h i c h  e x p e r i m e n t a l  

c o n d i t i o n  the su bj e c t  was in.

(a) Th ose  in the " s ta nd ard" c o n d i t i o n  re ceived  a 

st a n d a r d  a d m i n i s t r a t i o n  of the R av en C P M  on the first as 

well as on the second test a d m i n i s tr ation.

(b) Those in the "verbal" c o n d i t i o n  were asked to 

v e r b a l l y  ju st i f y  their answer for each item, after first 

r e p o r t i n g  it to the examiner. I n s t r u c t i o n s  for the test 

were m o d i f i e d  as follows:

W e ' r e  now going to do this one again. E v e r y b o d y  has to 

do this one twice. Do you remem be r doing it last time? 

Good. This time it will be a li ttl e different. I want 

you to look at all the di f f e r e n t  piece s and tell me 

w h i c h  one be longs in the space, just like you did last 

time, but then I want you to tell me why you chos e that 

one; why that one is the one that be lo n g s  there. Do you 

un d e r s t a n d ?

F u r t h e r  e l a b o r a t i o n s  were made on these basic 

i n s t r u c t i o n s  as ne eded to fully insure that the i n s t r u c t i o n s 

were unders tood. Item Al was then g iven as per basic 

s t a n d a r d  instru ction s,  wit h an a c c o m p a n y i n g  e x p l a n a t i o n  as 

to why  ch oi ce s 1,2,3, and 6 we re not correct. After 

s u p p l y i n g  an answer to the problem, the subject was asked, 

"Why did you ch oose that one? W h y  is that the co rr e c t
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answer?" If the answer was sp ar ce in terms of ch oi ce  

criteria, such as, "It goes there", or, "It fits there", the 

su bje ct was asked to ela borat e,  using phra s e s  such as, "Yes, 

but why does that one belong in the space and not the 

others; why does that one c o m p l e t e  the big p i cture?"  This 

m e t h o d  of aski ng for e l a b o r a t i o n s  c o n c e r n i n g  s p e c i f i c  

de ta il s and parts of the st im uli in a ge ne r a l  sense was 

c o n t i n u e d  for three or four items if n e c e s s a r y  to try to 

teach the su bje ct what was desired. At no time were  s p e c i f i c  

details of the stimuli such as lines, shapes, colors, etc., 

m e n t i o n e d  by the examin er. The q u e s t i o n s  were alwa ys 

de signe d to be i n no cuous on this p o i n t  so as not to 

influence w hic h par t  of the s t i m u l i  the su bject  a t t e n d e d  to, 

or whic h p o s s i b l e  s o l u t i o n  s t r a t e g i e s  the subj e c t  employed. 

No pr ob ing for more a d e qu ate v e r b a l i z a t i o n s  was done after 

the fourth item, A4. At that point, w h a t e v e r  ve rbal an swe rs  

were given were  accepted. The s u b j e c t s  wer e howe v e r  asked 

for a verbal j u s t i f i c a t i o n  w h e n e v e r  it was not s p o n t a n e o u s l y  

given. In this way, every su bject in the "verba l" c o n d i t i o n  

gave a v e r b a l i z e d  reason  for the c h o i c e  on e v e r y  item.

(c) For the s u b je cts in the "focus" c o n d i t i o n ,  an 

attemp t was ma^e to focus their vi su al a t t e n t i o n  through 

nonverbal mean s on each of the six answer  ch oi c e s  for each 

item before they were al lowed to gi ve their answer. Th i s  was 

ac c o m p l i s h e d  by m ea ns  of a w i n d o w  used  to p r e s e n t  each 

ch o i c e  i n d i v i d u a l l y  in a h i g h l i g h t e d  man n e r ,  w h i l e  al so  

allowing all other choices, as we l l  as the up per st imuli, to



75

be visible. The ap p a r a t u s  used to a c c o m p l i s h  this was a red 

o a k t a g  r e c t a n g u l a r  frame, 2.50 in. by 2.00 in. in o u t s i d e  

d i m e n s i o n s ,  and 2.00 in. by 1.75 in. in interior d i m e n s i o n s  

(width of each side was .25 in.) This was at tached to a 

s t r a i g h t e n e d  length of w hi te cl othe s hanger so that the 

h an ge r e x t e n d e d  h o r i z o n t a l l y  from t h e b o t t o m  side of the 

frame. A d i a g r a m  of this ap p a r a t u s  in use is shown in 

F i g u r e  3. W h i l e  the frame h i g h l i g h t e d  the choice it was 

p l a c e d  over, it co ve r e d  no part of any other choice, or any 

pa r t  of the upper stimulus. In st r u c t i o n s  to the s u b jects 

were as follows:

W e ' r e  now go ing to do this one again. E v e r y b o d y  has to 

do this one twice. Do you remember  doing it last time? 

Good. This time it will be a little dif ferent. Do you 

see this red w i n d o w  I have here? First I'm going to 

show you o n l y  the top part of each page. Then I'm going 

to place this wi n d o w  over each of the little pieces 

b e l o w  it, one at a time. I w ant you to look at the pi ece 

t h a t ’s in the w i n d o w  only. After you've looked  at them 

all, tell me w h i c h  p ie ce  goes in the space. W a i t  until 

y ou 'v e seen each little piece in the w i n d o w  before 

g ivi ng me your answer. Do you u n d e r st and?

The su bject was then shown item Al and the six answer 

ch oi c e s  were c o v e r e d  w it h a piece of grey cardboard, 5 in. 

by 8 in. in size. The su bj e c t  was instr u c t e d  to look at the 

top part of the page. A f t e r  eight second s of viewing time, 

the screen was re moved and the six an sw ers were h i g h l i g h t e d
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with the w i n d o w  in a r a n d o m  order. This order was 

c o n s t r u c t e d  so that each c o r r e c t  answer a p p e a r e d  in the 1st, 

2nd, 3rd, 4th, 5th, and 6th s e q u e n t i a l  p o s i t i o n  an equal 

number of times in each scale of the test. In ad dition,  each 

answer ch oice (1,2,3,4,5,6) a p p e a r e d  in each s e q u e n t i a l  

p o s i t i o n  an eq ual numbe r of times in each scale of the test. 

The order used is p r e s e n t e d  in A p p e n d i x  G. The order for 

item A1 was 1 - 2 - 3 - 6 - 5 - 4  to m atch the s t a n d a r d  i n s t r u c t i o n s  

for this item as m uch as poss ible.  If a su bj e c t  o f f e r e d  an 

answer before all six c h o i c e s  were h i g h ligh te d, the chil d 

was told to wait until all six ch oices  were seen bef ore 

answering. Each choice  was h i g h l i g h t e d  for a f o u r - s e c o n d  

v iew ing interval, so the en tire item was stud i e d  s i l e n t l y  

for a total of 32 se co nd s before being r e s p o n d e d  to. This 

p r o c e d u r e  was c a r r i e d  out for all 36 items, A1 - B12.



R e s u l t s

S e l e c t i o n  V a r i a b l e s

The s t r u c t u r e  of the e x p e r i m e n t a l  de si gn used he r e i n  

c a l l e d  for the c r e a t i o n  of two gr oups of subjects: (a)

m i l d l y  l a n g u a g e  d i s o r d e r e d  c h i l d r e n  (Id group), and (b) 

c h i l d r e n  with n o r m a l  la ng uage d e v e l o p m e n t  (control group). 

C e r t a i n  s e l e c t i o n  c r i t e r i a  were e m p l o y e d  in r e g u l a t i n g  the 

entry of p r o s p e c t i v e  s u b j e c t s  into the study to insure that 

the grou ps  would: (a) differ along the mai n  d i a g n o s t i c

d i c h o t o m y  of l a n g u a g e  a b i l i t y / d i s a b i l i t y ,  and (b) not differ 

wit h r e s p e c t  to v i s u a l - p e r c e p t u a l  skills, both grou ps  

b ein g of normal  a b i l i t y  in this area. Table 4 p r e s e n t s  

d e s c r i p t i v e  data for the two groups on all se l e c t i o n 

vari ab les, al ong w ith t-test values for c o m p a r i s o n s  be tween  

the Id and c o n t r o l  g r o u p s  on these va r i a b l e s  (Footnote 1).

As can  be seen by i n s p e c t i o n  of this table, the Id g r o u p  was 

s i g n i f i c a n t l y  lower than the co ntrol g r o u p  on all m e a s u r e s  

of verbal a b i l i t y  used (Naming, Token, S e n t e n c e  Repe ti t i o n ,  

S i m i l a r i t i e s ,  V o c a b u l a r y ,  ProVIQ). The grou ps  did not 

dif fer  s i g n i f i c a n t l y  on Bloc k D e s i g n  or ProPIQ. On O b j e c t  

A s s e m b l y  however, the Id g rou p scored s i g n i f i c a n t l y  higher 

than the c o n t r o l  group.

As can a l s o  be seen from Table 4, the m e a n  age of the 

two gro u p s  did not di ffer si gn ifi c a n t l y .  T a b l e s  5 thru 8 

p r e s e n t  the e q u i v a l e n t  data and s t a t i s t i c s  as Tabl e 4, 

br o k e n  do w n  by the four ag e g r o u p s  used to st udy 

d e v e l o p m e n t a l  pa t t e r n s .  W i t h i n  each ag egr oup, the two 

e x p e r i m e n t a l  g r o u p s  d i f f e r e d  in the r e q u i r e d  ma nner on all



78

l a n g u a g e  area tests, and did not differ on the 

v i s u a l - p e r c e p t u a l  me asures,  wi th one excep tion. The tables 

point out that the o b s e r v e d  o v e r a l l  s i g n i f i c a n t l y  g r e a t e r  

O b j e c t  A s s e m b l y  score for the Id gr oup as a w h o l e  was in 

a c t u a l i t y  li mited  to the 11 year old subgroup. A n a l y s i s  of 

V a r i a n c e  (ANOVA) trend an aly s e s  over a g e g r o u p  were c a r r i e d  

out for each e x p e r i m e n t a l  g r o u p  s e p a r a t e l y  on all s e l e c t i o n  

v a r i a b l e s  and are p r e s e n t e d  in Tables 9 thru 26.

S i g n i f i c a n t  linear trend c o m p o n e n t s  were o b t a i n e d  for all 

three langu ag e tests in both groups (jd = . 0599 for Toke n 

Te st in the control group). There thus seems to e xis t a 

d e v e l o p m e n t a l  g r a d i e n t  unde r l y i n g  these tests in both the 

l a n gu ag e d i s o r d e r e d  and the normal children. T he re  also seem 

to be higher order trend c o m p o n e n t s  p r e s e n t  in the naming  

test in the contr ol group. A l t h o u g h  the W I S C - R  scores are 

d e r i v e d  and age -corre ct ed, there n e v e r t h e l e s s  were linear 

trend s pre s e n t  in all but S i m i l a r i t i e s  in the cont r o l  group. 

No such trends were found in the Id group.

T abl es 5 thru 8 also d i s p l a y  the in te rval times in days 

b et w e e n  the first and second  CPM a d m i n i s t r a t i o n s .  No 

s i g n i f i c a n t  d i f f e r e n c e s  are noted be tween groups overall , or 

for s e p a r a t e  agegroups.

A l t h o u g h  sex was not a va ria ble under o b s e r v a t i o n  in 

this study, the m a l e / f e m a l e  br e a k d o w n  f o l l o w e d  o f t - r e p o r t e d  

d e m o g r a p h i c  stat i s t i c s  w hi ch  show a d i s p r o p o r t i o n a t e  amoun t 

of l a n g u a g e  d i s o r d e r e d  d y s l e x i c  boys as c o m p a r e d  to g i r l s  in 

the gene r a l  p o p u l a t i o n  (cf Berger, Yule, & Ru tter,  1975;
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Eis en be rg, 1966; Owen, 1971). The p r e s e n t  b r e a k d o w n  was: Id 

ma l e  = 49, Id female = 11, c o n t r o l  male  = 30, co nt r o l  female  

= 30. This is a s t a t i s t i c a l l y  s i g n i f i c a n t  o c c u r r e n c e ,  Chi 

S q u a r e (1) = 24.01, £  < .001.

H y p o t h e s e s

H y p o t h e s i s  I stated that the l a n gu ag e i m p a i r e d  c h i l d r e n  

wo uld not p e r f o r m  as well as the c o n t r o l  g r o u p  on a s t a n d a r d  

a d m i n i s t r a t i o n  of the R a v e n  CPM. R a v e n l  scores for both 

gr oups (entire g r o u p  scores, and scores b r o k e n  d o w n  by 

agegroup) are d i s p l a y e d  in T ab le  27 and F i g u r e  4. Table 28 

p r e s e n t s  the re sults of a tw o- w a y  A N O V A  c a r r i e d  out on these 

data. The Id g r o u p  did p e r f o r m  s i g n i f i c a n t l y  b e l o w  the 

co nt r o l  g r o u p  (group ma i n  effect).

H y p o t h e s i s  II st ated that R a v e n l  p e r f o r m a n c e  w o u l d  i n c rease 

along d e v e l o p m e n t a l  lines in each group, and that cont r o l  

g r o u p  scores  w o u l d  be gr eat er than the Id sc or es at each age 

level. P o s t - h o c  N e u m a n - K e u l s  p a i r w i s e  c o m p a r i s o n s  (Kirk,

1968) carr i e d  out betw e e n  the Id and con t r o l  g r o u p s  y i e l d e d  

s i g n i f i c a n t  d i f f e r e n c e s  at each a g e g r o u p  level. These 

re sults  are d i s p l a y e d  in Table 29. Th is fin d i n g  is also 

i n d i c a t e d  by the n o n s i g n i f i c a n t  g r o u p  by a g e g r o u p  

in t e r a c t i o n  as seen in Table 28. A l t h o u g h  the a g e g r o u p  m ain 

e ff ec t was also sign i f i c a n t ,  it was felt more a p p r o p r i a t e  to 

an al yz e each e x p e r i m e n t a l  g r o u p  i n d e p e n d e n t l y  in 

i n v e s t i g a t i n g  age trends in the data. O n e - w a y  A N O V A  trend 

a n a lyses were c a r r i e d  out s e p a r a t e l y  for the Id and c o n t r o l  

groups, and are p r e s e n t e d  in Ta b l e s  30 and 31. T here was a
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s i g n i f i c a n t  linear trend pr ese nt  in each group. P o s t - h o c  

N e u m a n - K e u l s  p a i r w i s e  c o m p a r i s o n s  did not yield s i g n i f i c a n t  

a g e g r o u p  d i f f e r e n c e s  wi t h i n  each e x p e r i m e n t a l  group, as 

shown in Table 29.

H y p o t h e s e s  III thru VII stated that s u b j e c t s  would  

d i f f e r e n t i a l l y  increase their CPM p e r f o r m a n c e  from the first 

to the second  testing, d e p e n d e n t  on w h i c h  g r o u p  and 

c o n d i t i o n  they were in. To assess these p r e d i c t i o n s ,  R D E L T A  

scores (Raven2 - Ravenl) were c a l c u l a t e d  for each subject. 

Wit h  the e x c e p t i o n  of the c o n t r o l - s t a n d a r d  group, all gr oups 

did s i g n i f i c a n t l y  improve their test score from the first to 

the second  testing. Resu l t s  of c o r r e l a t e d  t-tests, 

c o n d u c t e d  s e p a r a t e l y  for each g r o u p - c o n d i t i o n  cell, of the 

null hyp ot hesis: Me an (RDELT A)  = 0, are shown in Table 32.

A two- w a y  A n a l y s i s  of C o v a r i a n c e  (ANOCOVA) was 

c o n d u c t e d  on the R D E L T A  scores using g r o u p  (Id, control),  

and c o n d i t i o n  (standard, verbal, focus) as the main effects, 

and using the Rav en l score as the covariate. U n d e r l y i n g  

A N O C O V A  a s s u m p t i o n s  were tested and c o n f i r m e d  (Table 33, and 

F o o t n o t e  2). This s t a t i s t i c a l  me t h o d  was used to co ntrol  

for initia l CP M  perf or mance. Wha t  was of in terest was the 

d i f f e r e n t i a l  e f f e c t s  of the Ra ve n2 a d m i n i s t r a t i o n  types 

(condition) as m e a s u r e d  by change in scores  from first to 

second a d m i n i s t r a t i o n ,  and not the a b s o l u t e  level of Raven2  

score. This ch ange in C P M  score was howe ver felt to be 

re la t e d  to ini tial a b i l i t y  on the test r e g a r d l e s s  of w hi ch  

c o n d i t i o n  a subje ct h a p pe ned to be in. This h y p o t h e s i z e d
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r e l a t i o n s h i p  did hold forth for the co nt r o l  g r o u p  as 

d e m o n s t r a t e d  by a s i g n i f i c a n t  P e a r s o n  p r o d u c t - m o m e n t  

c o r r e l a t i o n  c o e f f i c i e n t  of r = -.365, £  = .004, be tw ee n 

Ra ve nl  and R D E L T A  scores across cond itions. This ind i c a t e d 

that the higher a su bject scored on initial C P M  p e r f o r m a m c e , 

the less lik el y that su bj e c t  was to in cre ase  the p e r f o r m a n c e  

on the second CP M  a d m i n i s t r a t i o n .  The P e a r s o n  c o e f f i c i e n t  

in the Id g r o u p  was also negative , but not sign if icant: r = 

-.148, £  = .258. This is a t t r i b u t a b l e  to a mild ce il in g  

effect in the normal populati on . The Id grou ps  were 

b e n e f i t t e d  by a second a d m i n i s t r a t i o n  overall, r e g a r d l e s s  of 

condition, or initial p e r f o rmance.

Resu l t s  of the tw o-w ay A N O C O V A  of R D E L T A  scores are 

p r e s e n t e d  in T ab le 34. W i t h i n - c e l l  d e s c r i p t i v e  data are 

pr e s e n t e d  in Ta ble 35. A d j u s t e d  RD ELTA cell means are also 

di s p l a y e d  in Fi g u r e  5. A l t h o u g h  the c o n d i t i o n  main effect 

was si gn ifi cant, further a n a l y s i s  of this fi nding wo uld 

yield i n c o m p l e t e  and m e a n i n g l e s s  i n f o r m a t i o n  in light of the 

hi gh ly  s i g n i f i c a n t  g r o u p  by c o n d i t i o n  intera ct ion. This 

i n t e r a c t i o n  was further a n a l y z e d  using N e u m a n - K e u l s  p o s t - h o c  

pa i r w i s e  c o m p a r i s o n s  and the re sul ts  are shown in T ab le  36.

H y p o t h e s i s  III stated that p r a c t i c e  alone w o u l d  not 

d i f f e r e n t i a l l y  aid the two groups, and that R D E L T A  scores 

would not differ in the "s tandard" c onditio n.  This 

h y p o t h e s i s  was c o n f i r m e d  as d i s p l a y e d  in Table 36.

H y p o t h e s i s  IV stated that non v e r b a l  f o c u s s i n g  of 

a t t e n t i o n  w ould also not d i f f e r e n t i a l l y  e f f e c t  the two
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groups, and that R D E L T A  scores wo uld not differ in the 

"focus" c o n d i t i o n .  As is seen in Table 36, this h y p o t h e s i s  

was not conf i r m e d .  The R D E L T A  scores for the co nt r o l  g r o u p  

w ere  s i g n i f i c a n t l y  gr ea ter than those for the Id group.

H y p o t h e s i s  V stated that verbal j u s t i f i c a t i o n  of 

a n s w e r s  w o u l d  aid the Id g r o u p  to a gr eat er ex tent than the 

c o n t r o l  group, and t h e r e f o r e  that in the "verbal" cond i t i o n ,  

R D E L T A  scores for the Id g r o u p  would be s i g n i f i c a n t l y  

g r e a t e r  than for the cont r o l  group. This h y p o t h e s i s  was not 

c o n f i r m e d  as can be seen in Ta ble 36.

H y p o t h e s i s  VI st a t e d  that wi thin the Id group, those in 

the "verbal" c o n d i t i o n  w ou ld ob ta in s i g n i f i c a n t l y  gr ea t e r  

R D E L T A  scores than those in the "focus" conditi on, wh o  in 

turn wou ld  score higher than those in the "standard" 

c o ndit io n. This p r e d i c t i o n  was not upheld. Table 36 shows 

that those Id s u b j e c t s  in the "verbal" c o n d i t i o n  sc ored 

s i g n i f i c a n t l y  hi gh er as a g r o u p  than those in ei ther the 

" s tand ar d" c o n d i t i o n ,  or the "focus" con di tion , who in turn 

did not score s i g n i f i c a n t l y  d i f f e r e n t  from each other.

H y p o t h e s i s  VII stated that wi thin the cont r o l  group, 

those in the "s ta n d a r d "  c o n d i t i o n  would score s i g n i f i c a n t l y  

lower than those in either the "verbal" c o nd ition,  or those 

in the "focus" c o n d i t i o n ,  who in turn w ou ld  not score 

s i g n i f i c a n t l y  d i f f e r e n t  from each other. This h y p o t h e s i s  was 

c o n f i r m e d  as seen in Tabl e 36.

The resu l t s  of the p a i r w i s e  c o m p a r i s o n s  used to test 

H y p o t h e s e s  III thru VII are a ls o d i s p l a y e d  g r a p h i c a l l y  in 

F i g u r e  5.
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S u p p l e m e n t a r y  A n a l y s e s

A g e g r o u p  was not used as a c a t e g o r i z i n g  factor in the 

above ANOCOV A.  This v a r i a b l e  was included in the 

e x p e r i m e n t a l  d e s i g n  to in sur e an equal age d i s t r i b u t i o n  in 

all g r o u p - c o n d i t i o n  cells, and also to make it p o s s i b l e  to 

s tud y d e v e l o p m e n t a l  p a t t e r n s  on the initial CPM 

a d m i n i s t r a t i o n .  The A N O C O V A  was rerun however, i n cl ud ing 

a g e g r o u p  as a factor, to in v e s t i g a t e  the p o s s i b i l i t y  that 

the o b s e r v e d  i n t e r a c t i o n a l  findings  would be further 

i n fl uenced  by age d i f f e r e n c e s  of the subjects. The 

h o m o g e n e i t y  of r e g r e s s i o n  c o e f f i c i e n t s  a s s u m p t i o n  was met 

for this e x p a n d e d  de sig n as shown in Table 37. The A N O C O V A  

source table is p r e s e n t e d  in Table 38. As can be seen by the 

n o n s i g n i f i c a n t  th r e e - w a y  i n t e r a c t i o n  (group by c o n d i t i o n  by 

agegroup), age of the s u b j e c t s  did not further affect the 

i n t e r a c t i o n a l  fi nd ings noted earlier be tween  g r o u p  and 

c o n d i t i o n  as d i s p l a y e d  in T able 34.

The three sc ale s of the C P M  (A,Ab,B) were  a n a l y z e d  

se par ately, in a d d i t i o n  to the p r e c e d i n g  entire  CP M 

analysis. This was done to take a d va ntage of the i n h eren t 

inc rea se in c o m p l e x i t y  of the scales, from A to B, in 

e x a m i n i n g  p r o p o s e d  u n d e r l y i n g  c o g n i t i v e  s o l u t i o n  m e c h a n i s m s .  

Table 39 shows the data br ok en down by scales, by groups, 

and by a g e g r o u p  w i t h i n  group. Table 40 shows an A N O V A  ta ble 

for the first a d m i n i s t r a t i o n  data. As can be seen by the 

s i g n i f i c a n t  scale mai n  effect, and the n o n s i g n i f i c a n t  g r o u p  

by scale in te racti on , there was a similar d e c r e a s e  in



p e r f o r m a n c e  from A to B in both groups, Id and contro l. 

A l t h o u g h  the i n t e r a c t i o n  was not signif icant , the two gro u p s  

were n e v e r t h e l e s s  a n a l y z e d  s e p a r a t e l y  for i n t e r s c a l e  

di f f e r e n c e s .  As shown in Ta ble 41, w i t h i n  each g r o u p  (Id 

and con t r o l ) ,  all i n t e r s c a l e  d i f f e r e n c e s  were s i g n i f i c a n t  by 

N e u m a n - K e u l s  p o s t - h o c  p a i r w i s e  c o m p a r i s o n  analys is. A l t h o u g h  

the en t i r e  R a v e n l  scores did show linear trends over 

a g e g r o u p  in each g r o u p  (Tables 30 and 31), with the 

e x c e p t i o n  of the Ab scale in the Id group, these s i g n i f i c a n t  

trends did not occur in the data when broke n down by scale 

(Tables 42 thru 47). A g e g r o u p  as a c l a s s i f y i n g  factor was 

not c o n s i d e r e d  further in the scale analyses.

D el ta  scores were c a l c u l a t e d  for each scale s epa ra tely, 

as for the e n t i r e  CPM data, and w i t h i n - c e l l  d e s c r i p t i v e  data 

are s h o w n  in T a b l e s  48 thru 50 (along with a d j ust ed  

s c a l e - d e l t a  scores based on c o v a r i a n c e  techni qu es).

A N O C O V A s  similar to the R D E L T A  a n a l y s i s  were c a r r i e d  out for 

each scale s e p a r at ely. Te sts of the h o m o g e n e i t y  of 

r e g r e s s i o n  c o e f f i c i e n t s  a s s u m p t i o n  are shown in T a b l e s  51 

thru 53 for each scale A N O C O V A  (all a s s u m p t i o n s  were met), 

and the A N O C O V A s  t h e m s e l v e s  are p r e s e n t e d  in Ta b l e s  54 thru 

56. The a n a l y s e s  were done s e p a r a t e l y  so as to yi eld 

m o d i f i e d  s c a l e - d e l t a  scores a d j us te d for initial p e r f o r m a n c e  

so lely on the a p p r o p r i a t e  scale, not on the total initial 

p e r f o r m a n c e  over all scales. T he se  adj us t e d  s c a l e - d e l t a  

sc ores are a l s o  d i s p l a y e d  in F i g u r e  6. R e s u l t s  of c o r r e l a t e d  

t -t e s t s  c o n d u c t e d  s e p a r a t e l y  for each g r o u p - c o n d i t i o n - s c a l e
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cell, of the null hyp otheses: M e a n (scale-d elta) = 0, are 

s ho wn  in Table 57.

C e r t a i n  trends are a p p arent by a g r a p h i c  o b s e r v a t i o n a l  

a n a l y s i s  of the data pre s e n t e d  in F i g u r e  6 and Ta bles 48 

thru 50. D i r e c t  i n t e r c o m p a r i s o n s  could not be made among 

the sc a l e s  b e c a u s e  they were analyzed'-separately as st ate d 

above to y i e l d  a p p r o p r i a t e  a d j u s t e d  scores. There se ems to 

be a c e i l i n g  effect pres e n t  in the "verbal" and "focus" 

c o n d i t i o n s  over scales, in the cont r o l  group. As c o m p l e x i t y  

of the scales in c r e a s e d  from A to B, the s u b j e c t s  p e r f o r m e d  

less p r o f i c i e n t l y  on the initial testing, and were he l p e d  to 

a g r e a t e r  ex ten t by the e x t er nal ve rba l or f o c using aids.

In c o n t r a s t  to the "verbal" or "focus" c o n d i t i o n s  (control 

group) where all score incre ases were si gn ifican t,  there 

were no s i g n i f i c a n t  changes for those con t r o l  s u b jects  as a 

g r o u p  in the "standard" c o n d i t i o n  (Table 57). In the 

"verbal" con dition, the trend for the Id s u b j e c t s  wen t the 

o p p o s i t e  way than that for the c o n t r o l  subjects. As the 

c o m p l e x i t y  of the task increased, the Id g r o u p  as a w h o l e  

was less able to be aided by the ver b a l  s t r u c t u r e  of the 

t a s k .

V a r i o u s  c o m p u t e r  s t a t i s t i c a l  p a c k a g e s  were used to 

analyze these data, in a d d ition to m a n u a l  methods. A p p e n d i x  

H lists the vari o u s  p r o c e d u r e s  perf o r m e d ,  and the pack a g e  

and p r o g r a m  used in each type of analy sis.



D i s c u s s i o n

S e l e c t i o n  V a r i a b l e s

The Id g r o u p  (actually only the 11 year old subgroup) 

s cor ed s i g n i f i c a n t l y  higher than the co ntro l g r o u p  on Obj ec t  

Ass embly , wi t h  no s i g n i f i c a n t  d i f f e r e n c e  being o b t a i n e d  on 

block design. In addition, both gr o u p s  scored at e q u i v a l e n t  

levels on the P r o P I Q  measure. The o b s e r v e d  d i f f e r e n c e  in 

Ob j e c t  A s s e m b l y  scores is vi ewed as a s a m p l i n g  a r t i f a c t  in 

the p r e s e n t  study. The m ain c r i t e r i a  used to m a t c h  the 

groups was ProPIQ, w h i c h  was d e r i v e d  from B lock D e s i g n  and 

O b j e c t  A s s e m b l y  scores. It has been d e m o n s t r a t e d  on the 

W I S C - R  ( W e c h s l e r , 1974) as we ll as on the WISC (Wechsler,

19 4 9) that B lock De s i g n  has the g r e a t e s t  single  P e r f o r m a n c e  

su bt es t c o r r e l a t i o n  with P e r f o r m a n c e  IQ, and in c o n j u n c t i o n  

with V oca bu lary, the g r e a t e s t  V e r b a l / P e r f o r m a n c e  dyadic 

p r e d i c t i v e  r e l a t i o n s h i p  with F ul l Scale IQ (Glasser & 

Zimmerman, 1967; Kaufman, 1979; S i l v e r s t e i n ,  1970).

A l t h o u g h  ma n y  s t a t i s t i c a l l y  s i g n i f i c a n t  trend pa tter ns  

were o b s e r v e d  in the s e l e c t i o n  data, it is r e a l i z e d  that the 

age group s used in this study r e p r e s e n t  a t r u n c a t e d  p o r t i o n  

of the age range of m e a s u r e m e n t  for these tests. The sample 

size per g r o u p - a g e g r o u p  c o m b i n a t i o n  was also rather small 

(15) for m e a n i n g f u l  st ate men ts. T h e r e f o r e  these tren ds are 

noted in the results, but no furthe r c l i n i c a l  s i g n i f i c a n c e  

is a t t r i b u t e d  to them in light of the p r e s e n t  e x p e r i m e n t a l  

de sig n and r e s e a r c h  q u e s t i o n s  posed.

Inter nal  Ve rb al M e d i a t i o n  and the C P M

One of the m a j o r  s u p p o s i t i o n s  p r e s e n t e d  in this study



87

is that the R a v e n  CPM, a test g e n e r a l l y  u t i lized as a 

m e a s u r e  of n o n v e r b a l  a b s t r a c t  p r o b l e m  solving ability, is in 

a c t u a l i t y  d e p e n d e n t  to a cert a i n  ext en t on internal ve rbal 

m e d i a t i o n  for the su cce s s f u l  s o l ution of its c o m p o n e n t  

proble ms.  The pr ocess of internal verb al  m e d i a t i o n  is 

c o n c e i v e d  of in the pr es e n t  study as e n c o m p a s s i n g  

c o m p r e h e n s i o n  of in co ming in fo rma tion, and f o r m u l a t i o n  of 

o u t g o i n g  m e ssages . The s u p p o s i t i o n  was e x p e r i m e n t a l l y  

t r a n s l a t e d  into the fo l l o w i n g  predi ct ion: c h i l d r e n  w ith

d i s o r d e r s  in c e r t a i n  parts of the la nguage usage pr ocess, 

ei ther c o m p r e h e n s i o n  or for mu lation,  or both, and with 

norma l v i s u a l - p e r c e p t u a l  ability, w ould not p e r f o r m  as well 

on a standa rd  a d m i n i s t r a t i o n  of the C P M  as c h i l d r e n  wit h  no 

such langua ge  di sorde r (Hypothesis I). This h y p o t h e s i s  was 

tested and the result s su pport  the initial sup po sition . 

I nt ernal verbal m e d i a t i o n  ac co unts for a s i g n i f i c a n t  p o r t i o n  

of those c o g n i t i v e  p r o c e s s e s  ne c e s s a r y  for the s o l u t i o n  of 

the C P M  problems. The results lend su pp o r t  to the 

s t a t e m e n t s  of other investig ators,  that both verbal and 

n on v e r b a l  m e t h o d s  can be used in the s o l u t i o n  of these 

p r o b l e m s  (Zaidel & Sperry, 1973), and indeed are used in an 

in teg r a t e d  c o o p e r a t i v e  appro a c h  (Kertesz & McCabe , 1975), 

whe n these p r o c e s s e s  are intact and there is no c e r e b r a l 

(cognitive) p a t h o l o g y  present. In the pres e n t  study, Pear s o n  

c o r r e l a t i o n  c o e f f i c i e n t s  be tween Ravenl  scores and p r o r a t e d  

IQ scores, were s t a t i s t i c a l l y  s i g n i f i c a n t  in both gr o u p s  

(Id, co ntrol), for both IQ m e a s u r e s  (ProVIQ, ProPIQ): (Id,



R a v e n l - P r o V I Q ) , r = .32, £ = .014; (Id, R a v e n l - P r o P I Q ) , r = 

.63, £  = .001; (control, R a v e n l - P r o V I Q ) , r = .28, £  = .030; 

(control, R a v e n l - P r o P I Q ) , r = .35, £  = .005. Thus, in it ial 

CP M  p e r f o r m a n c e  was re la t e d  to both ve rbal and n o n v e r b a l  

skill s in both groups. In the co nt r o l  group, the 

c o r r e l a t i o n  be tw e e n  Ra venl scores an d' t h e  P r o P I Q  m e a s u r e  was 

c o m p a r a b l e  to that be tween Ravenl scores and the P r o V I Q  

m ea sure, £  = .52, £  > .30. In the Id g r o u p  however, the 

c o r r e l a t i o n  be tw e e n  Ra v e n l  scores and the P r o P I Q  m e a s u r e  was 

s i g n i f i c a n t l y  gr eater  than that be tw ee n the Rav e n l  sc ore s 

and the P r o V I Q  measure, z = 2.81, £  < .003. In the p r e s e n c e  

of d e f e c t i v e  verbal ability, C P M  p e r f o r m a n c e  is d e p e n d e n t  on 

n o n v e r b a l  v i s u a l - s p a t i a l  skills to a gr ea t e r  e x t e n t  than 

when ve rba l a b i l i t y  is intact. W he n both ver ba l and 

n o n v e r b a l  skills are normal, they are of c o m p a r a b l e  levels 

of impo r t a n c e  to s u c c e s s f u l  CPM  pro b l e m  solving.

The s i g n i f i c a n c e  of the n o nv erbal c o m p o n e n t  in the 

s o l u t i o n  of CPM items could be further a s c e r t a i n e d  in a 

study sim ilar in design to the p r e s e n t  one, in w h i c h  the 

m ai n d i c h o t o m i z i n g  varia b l e  would be non v e r b a l  

a b i l i t y / d i s a b i l i t y ,  as o p p o s e d  to the ve r b a l  c o u n t e r p a r t  

p r e s e n t l y  used.

I m p r o v e m e n t  of P e r f o r m a n c e  in the "Verba l" C o n d i t i o n

H y p o t h e s i s  V  deal t with the "v erb al" c o nditi on . It was 

felt that the co ntr ol  subjects, being of no r m a l  ve r b a l  

ability, would n a t u r a l l y  be using i n t e r n a l  ve r b a l  m e d i a t i o n  

in the s o l u t i o n  of the problems, and w o u l d  t h e r e f o r e  not be
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ai ded  S i g n i f i c a n t l y  by the ex tra s t r u c t u r e  of the r e q u i r e d  

ve r b a l  j u s t i f i c a t i o n  of answers. C h i l d r e n  above the age of 

ab out  e ight years, g e n e r a l l y  are not aided by overt 

v e r b a l i z a t i o n  m e t h o d s  in p e r c e p t u a l  d i s c r i m i n a t i o n  p r o b l e m s  

(Kendler, 1964). (Although the R a v e n  p r o b l e m s  are not truly 

p e r c e p t u a l  d i s c r i m i n a t i o n  tasks, they do involve c o n c e p t u a l  

p r o b l e m  s o l v i n g  methods.) The Id s u b j e c t s  on the other hand 

sh o u l d  be he l p e d  by the verbal aids, if their p r o b l e m  is a 

" p r o d u c t i o n  deficit". This would m ea n that they have the 

a b i l i t y  to use ve r b a l  me di a t i o n ,  but are not doing so 

b e c a u s e  they are not g e n e r a t i n g  it. The n o n s p o n t a n e o u s  

p r o d u c t i o n  of us efu l internal verbal m e d i a t i o n  should 

h ow e v e r  be able to be s t i m u l a t e d  by e x t e r n a l  means. It was 

felt that the r e q u i r e d  e x t e r n a l  v e r b a l i z a t i o n s  would 

i n i t i a l l y  s u b s t i t u t e  for the miss i n g  inte rnal verbal 

m e d i a t i o n ,  and w o u l d  e v e n t u a l l y  be co me i n t e r n a l i z e d  over the 

c o u r s e  of the test. B e h a v i o r a l  o b s e r v a t i o n s  of severa l of 

the Id s u b j e c t s  in this study c l e a r l y  i n dicate d that this 

did take place. Th ere were man y  i n stance s w h e r e i n  a subjec t 

gave an i n c o r r e c t  answer to an item, and then s p o n t a n e o u s l y  

c h a n g e d  (and corrected) the initial answer after b e g i n n i n g  

to s u p p l y  a ve r b a l  j u s t i f i c a t i o n  for the first answer. The 

Id s u b j e c t s  t h e r e f o r e  were able to be hel pe d by an exte rn al 

aid w h i c h  p r e s u m e d l y  s t i m u l a t e d  a d o r m a n t  c o g n i t i v e  pr oce ss  

(internal v e r b a l  me d i a t i o n ) ,  and led e v e n t u a l l y  to its 

u n e l i c i t e d  use. To some extent, the Id s u b j e c t s  were not 

i n i t i a l l y  p e r f o r m i n g  at their m a x i m u m  levels of com pe tence.
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The c o n t r o l  g r o u p  ho wever was also aided by the verb al  

j u s t i f i c a t i o n  tec hni qu e, and in fact their i m p r o v e m e n t  was 

not s t a t i s t i c a l l y  d i f f e r e n t  from that of the Id group. This 

leads to the a l t e r n a t i v e  c o n c l u s i o n s  that ei ther both g r o u p s  

i m p ro ve d in the "verbal" c o n d i t i o n  for the same reason, or 

for d i f f e r e n t  reasons.

If the c h i l d r e n  were aided for the same reason, there 

are two p o s s i b l e  ex planati on s. One is that both gr o u p s  are 

d e f i c i e n t  in the p r o d u c t i o n  of verbal  m e d i a t i o n .  No n e  of the 

c h i l d r e n  in the control g r o u p  showed any sign of a l a n g u a g e 

d e f i c i t  on p s y c h o m e t r i c  testing, and there is no re as on to 

su spect that they were not v e r b a l l y  m ediati ng . It has 

al re a d y  been sta te d that overt v e r b a l i z a t i o n  m e t h o d s  have 

been shown to be i n e f f e c t i v e  in i n cre as ing p e r f o r m a n c e  of 

c h i l d r e n  who are al re a d y  e m p l o y i n g  verbal mediati on .

The second p o s s i b i l i t y  has to do with  a t t e n d i n g  to the 

p r o b l e m s  at hand. Since the v e r b a l i z a t i o n  of an swers ma y  

have se rved as a po tent a t t e n t i o n  f o cu ss ing techniq ue, it 

can be h y p o t h e s i z e d  that it was this a t t e n t i o n a l  factor that 

was being s t i m u l a t e d  in both groups in the "verbal" 

c on dition.  The d i f f e r e n t i a l  g r o u p  p e r f o r m a n c e s  in the 

"focus" c o n d i t i o n  however, and the resu lt s of the the A- A b - B 

scale analysis, can be i n t e r pr eted as le nd ing s u p p o r t  to the 

c o n c l u s i o n  that the at t e n t i o n a l  factor was not the one 

r e s p o n s i b l e  for both groups' im prove d p e r f o r m a n c e  in the 

"verbal" condition.

It was h y p o t h e s i z e d  that both gr o u p s  w o u l d  b e n e f i t
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e q u a l l y  fr om n o n v e r b a l  f o c u s s i n g  of a t t e n t i o n  ( Hypo th esis 

IV). This was o b v i o u s l y  not the case. The g r e a t e s t  

d i f f e r e n c e  o b t a i n e d  in the s tu dy  was that b e t w e e n  the R D E L T A  

sc ore s of the Id and the co nt r o l  gr oups in the "focus" 

con di ti on. Si nce the Id g r o u p  was not as able as the co nt r o l 

g r o u p  to ma ke use of the a t t e n t i o n  f o cuss in g factor in the 

"focus" c ondi ti on, and since the Id g r o u p ' s  R D E L T A  scores  in 

the "focus" c o n d i t i o n  wer e s i g n i f i c a n t l y  lower than their 

sc or es  in the "verbal" c o nditio n,  it is lo gical to as sum e 

that the a t t e n t i o n  f o c u s s i n g  factor was not the one 

r e s p o n s i b l e  for the Id grou p ' s  im prov e m e n t  in the "verbal" 

condition. The A - A b - B  scale a n a lysis su ppor ts  the notion  

that the a t t e n t i o n  f o c u s s i n g  factor was ho we ve r the one 

r e s p o n s i b l e  for the co nt r o l  gr ou p ' s  i m p r o v e m e n t  in both 

condit i o n s .  E x a m i n a t i o n  of Fi g u r e  6 shows that the rate, 

and pattern, of i n c rease of scores for the co nt r o l  group, 

over the three scales, was p r a c t i c a l l y  ide n t i c a l  for both 

"verbal" and "focus" condit i o n s .  It is s u g g e s t e d  that the 

c o n t r o l  g r o u p  and the Id g r o u p  improve d in the "verbal" 

c o n d i t i o n  for d i f f e r e n t  reasons; the co nt r o l  g r o u p  by the 

h y p o t h e s i z e d  a t t e n t i o n  f o c u s s i n g  p r o p e r t y  of the r e q u i r e d  

ve rb al  j u s t i f i c a t i o n s ,  and the Id group by s t i m u l a t i o n  of 

d o r m a n t  in ter nal verbal  m ediati on .

A M o d e l  of I n t e g r a t e d  M u l t i p l e  D e f i c i t s

The d i f f e r e n t i a l  p e r f o r m a n c e  of the two gro u p s  in the 

"focus" cond ition , and the s u g g e s t i o n  of d i f f e r e n t  re asons 

for i m p r o v e m e n t  in the "verbal " c o n d i t i o n  raises an ot h e r
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im p o r t a n t  q u e s t i o n  c o n c e r n i n g  the total natur e of the 

impai r m e n t  in the Id subjects. W h y  was the Id g r o u p  not as 

able to bene f i t  from the a t t e n t i o n  f o c u s s i n g  p r o p e r t i e s  of 

the "focus" c o n d i t i o n  as was the cont r o l  g r o u p  (Hypothes is  

IV)? In order to answer this qu est ion, the Id gr oup's 

d i f f e r e n t i a l  p e r f o r m a n c e s  in the "verbal" and "focus" 

c o n d i t i o n s  must be re-exam in ed, along with the h y p o t h e s i z e d  

reason for this gr ou p's im p r o v e m e n t  in the "verbal" 

condi tion.

It has been sug g e s t e d  that the Id gr ou p's i m p r o v e m e n t  

in the "verbal" c o n d i t i o n  is relate d to a ver bal 

" p e r f o r m a n c e "  d e f i c i t  al rea dy  dis cussed. Ther e is how ever 

another d e s c r i p t i v e  d i m e n s i o n  in terms of task s t r u c t u r e  

w h i c h  d i f f e r e n t i a t e s  the "verbal" and "focus" c o n d i tio ns ,  

and leads to the po siting  of an a d d i t i o n a l  c o g n i t i v e  d e f i c i t  

in the Id group. The "verbal" c o n d i t i o n  r e q u i r e d  an acti ve  

o u t p u t  pr oc e s s  by the subject, f o r m u l a t i n g  and d e l i v e r i n g  

the re q u e s t e d  ve rbal justi fi cations . The "focus" c o n d i t i o n  

r e q u i r e d  no such active process. The a t t e n t i o n  fo c u s s i n g  was 

pa s s i v e  as con c e r n e d  the subject. It is p o s s i b l e  that the 

ac t i v e  nature of the e x t erna l verbal s t r u c t u r e  helped  the Id 

s u b j e c t s  to o r g aniz e their attent ion, p ercepti on , and 

c o g n i t i v e  p r o b l e m  solving process in general , to a gr eater 

d e g r e e  than wi th o u t  this imposed struct ure. This w ould point 

to the p o s s i b l e  i d e n t i f i c a t i o n  of an a d d i t i o n a l  c o g n i t i v e  

d e f i c i t  in the Id group, na mely a lack of ongoing , m a x i m i z e d  

a c t i v e  in ternal or ga nizati on . This c o u l d  then be r e l a t e d  to
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their in ter nal  la nguage  d e f i c i t s  in that to a c e r t a i n 

extent, the o r g a n i z e d  pr o c e s s e s  in vo lved in p r o b l e m  so lvi ng 

are d e p e n d e n t  on thinki ng w hic h is o r g a n i z e d  by l a n guag e 

(Hu tte nloc he r,  1973; Slobin, 1971).

Thi s set of assump t i o n s  makes p o s s i b l e  the f o l l o w i n g  

h y p o t h e s i z e d  scenario. The "focus" c o n d i t i o n  used a pa ss i v e  

f o c u s s i n g  technique. The s u b j e c t s  were not r e q u i r e d  to 

e x t e r n a l l y  act, and internal o r g a n i z a t i o n  was t h e r e f o r e  not 

s t i m u l a t e d  in the Id group. Inter na l o r g a n i z a t i o n  c a n n o t  be 

imposed, it must be s e l f - g e n e r a t e d  and sup plied. The 

s u b j e c t s  in the co ntrol group, being of normal  inter n a l  

la ngu a g e  ability, have on going in ternal o r g a n i z a t i o n .  They 

were t h e r e f o r e  able to use the p a s s i v e  e x t e r n a l  f o c u s s i n g  

aid beca u s e  they had an ex is ting int ernal o r g a n i z a t i o n  

(foundation) to base it on. Th ey were able to put to use 

the a t t e n t i o n  focussin g p r o p e r t i e s  i n h e r e n t  in both the 

"verbal" and the "focus" c o n d i t i o n s  ( Hy po thesis  VII).

The Id and contro l gro ups were m a t c h e d  on the Block 

De s i g n  and O b j e c t  A s s e m b l y  tasks, and a l t h o u g h  these are not 

o u t w a r d l y  verbal in nature, they are ac tive o u t p u t  tasks.

In addition, the extern al  m a n i p u l a t i o n  of the st im u l i  is 

so m e w h a t  based on n e c e s s a r y  pr ior  internal  p l a n n i n g  of 

moves, and s u bs eq uent c h e c k i n g  (validation) of h y p o t he se s.  

E ven  if m a n i p u l a t i o n  of stimuli is done on a t ri al and error 

basis, wi th no real prior planning, the r e s u l t i n g  

c o m b i n a t i o n s  m u s t  be c r i t i c a l l y  j u d g e d  for c o n g r u e n c e  wit h  

either the model p r e s e n t e d  on the B lock D e s i g n  cards, or
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c r e a t e d  on the O b j e c t  A s s e m b l y  task, and then r e f i n e d  as 

n ec essary.  It is p o s s i b l e  that the active (planned or 

un planned) m a n i p u l a t i o n  of the stimuli, and the n e c e s s a r y  

c o n g r u e n c e  checking, he l p e d  to st i m u l a t e  internal 

o r g a n i z a t i o n  w h i c h  aided in the solution  of the pu zz le s in 

these two W I S C - R  P e r f o r m a n c e  subtests.

An ana l o g o u s  s i t u a t i o n  to the pr es e n t  m a n i p u l a t i o n s ,  

using B l o c k  D e s i g n  as the m ai n focus is possible, and y i e l d s  

c e r t a i n  pre d i c t i o n s .  In this design, the initial s t i m u l u s  

pa tt e r n  (card) of each B lo ck  De s i g n  item would be p r e s e n t e d  

with a m u l t i p l e  ch oi ce a r r a y  of poss i b l e  c o m p o n e n t  bl ock 

face c o m b i n a t i o n s ,  and the subjec t would have to ch o o s e  that 

c o m b i n a t i o n  which would yield the c o m p l e t e d  pa tt e r n  upon 

rearrang em ent. Since this wo ul d be a s t r i c t l y  pa ssive  

p r e s e n t a t i o n ,  it is h y p o t h e s i z e d  that the Id g r o u p  w o u l d  no 

longer m a t c h  the c o n t r o l  g r o u p  in p e r f o rmance . If they were 

allowed  to v e r b a l l y  j u s t i f y  answers, an i m p r o v e m e n t  w o u l d  be 

e x p e c t e d .

Another p o s s i b l e  way to in ve st i g a t e  the role of the 

a c t i v e / p a s s i v e  d i m e n s i o n  in a t t e n t i o n a l  factors, using the 

Raven CPM, w o u l d  be to p r o v i d e  a meth od of nonve rbal, acti ve  

f o cuss in g of a t t e n t i o n  on the task. The s i m p l e s t  m e t h o d  

would be for the s u b j e c t  to m a n i p u l a t e  a h i g h l i g h t i n g  

apparatus, such as the frame used in this study, in stead of 

ha vi ng  this m a n i p u l a t i o n  c a r r i e d  out by the e x p e r i m e n t e r .  

M o r e  c o m p l e x  m e t h o d s  c o u l d  easily be p r o d u c e d  w h i c h  w o u l d



95

call for the s u b j e c t s  to m a n i p u l a t e  the test m a t e r i a l s  in
a

some n o n v e r b a l  manner.

The N a t u r e  of the Verbal  M e d i a t i o n a l  D e f i c i t  in L a n g u a g e  

D i s o r d e r e d  C h i l d r e n

V e r b a l  m e diation , in this study, has been d e f i n e d  as 

e n c o m p a s s i n g  intern al  c o m p r e h e n s i o n  (meaning) and 

f o r m u l a t i o n  of la bel s (naming). The l a n g u a g e  i m p a i r m e n t s  

i d e n t i f i e d  in the Id c h i l d r e n  are t h e r e f o r e  such as to y i e l d  

d e f i c i e n t  verb al m ediat io n. It has been s u g g e s t e d  that the 

na ture of this de fi c i t  is b a s i c a l l y  one of "pe rf o r m a n c e "  

(production) as o p p o s e d  to one of "co mpet ence"; that the Id 

ch ild ren, being on l y  m i l d l y  d i s o r d e r e d  in ve rbal l a n guage  

p r o c e s s i n g  as per p s y c h o m e t r i c  testing, were truly 

p o s s e s s i v e  of gr eater verbal c o m p e t e n c e  on some level, but 

were not p e r f o r m i n g  at a c o n s o n a n t  level. The p r o b l e m  was 

seen in the e x e c u t i o n  phase of the verbal process, and not 

so muc h  in the c a p a b i l i t y  stage. The A- A b - B  scale a n a l y s i s  

s u g g e s t s  that this is not tota lly the case. There does se em 

to be a true " c o m p etenc e"  c o m p o n e n t  to the o b s e r v e d  l a n g u a g e  

di so rd er p r e s e n t  in the Id g ro up in a d d i t i o n  to a 

" p e r f o r m a n c e "  component. Bo th the Id and the co nt r o l  groups 

i n i t i a l l y  p e r f o r m e d  less e f f i c i e n t l y  on the sc ales as 

c o m p l e x i t y  incr ea sed (Al-Abl-Bl scores). On the se cond test 

a d m i n i s t r a t i o n ,  in the "verbal" cond i t i o n ,  the cont r o l 

s u b j e c t s  were able to a c t u a l l y  i n c rease their rate of 

i m p r o v e m e n t  (accelerate) as the c o m p l e x i t y  of the task 

i n c re ased (it is as sum ed  that the o v e r a l l  c o m p l e x i t y  of the
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p r o b l e m s  i n c r e a s e s  h o m o g e n e o u s l y  in terms of ve rb al and 

n o n v e r b a l  m e d i a t i o n a l  re q u i r e m e n t s ) .  The Id g ro up 

a l t e r n a t e l y  could not improve p e r f o r m a n c e  be yond a ceil i n g  

level (A scale), and were he lp ed by the v e r b a l i z a t i o n s  less 

and less on the s u c c e e d i n g  scales due to a l i m i t a t i o n  on 

their ac tua l level of inter nal verb al  c om petenc e.  That they 

were able to m ake use of the ve rb al aids o v e r a l l  speaks to 

the " p e r f o r m a n c e "  c o m p o n e n t  of their deficit; that they were 

not able to ut ilize these aids be y o n d  inh er ent limits 

(ceilings), sp eak s to the " c o m p etence " c o m p o n e n t  of their 

deficit. Both c o m p o n e n t s  are p r e s e n t  and id en ti fiable.  

C o n c l u s  ions

The h y p o t h e s e s  put forth in this study have been 

s u p p o r t e d  to v a r i o u s  degrees. The " V e r b a l i z a t i o n  H yp ot hesis"  

(Raven et al., 1976> is suppo rt ed in terms of the R av en  CPM. 

L a n g u a g e  d i s o r d e r e d  c h i l d r e n  p e r f o r m  more p o o r l y  on the 

R a v e n  C P M  then do c o n t r o l s  m a t c h e d  for W I S C - R  B lo ck Design  

and O b j e c t  A s semb ly . As the Raven CPM is b a s i c a l l y  used as a 

test of n o n v e r b a l  p e r c e p t u a l  a b s t r a c t  p r o b l e m  so lving 

ability, the p r o n o u n c e m e n t  of Zaidel and S p e r r y  (1973), that 

this test is not " e m i n e n t l y  suited for m e a s u r i n g  f u n c t i o n a l  

d i f f e r e n c e s  b e t w e e n  the h e m i s p h e r e s "  (p. 38) is suppor ted.

To f u n c t i o n a l l y  p a r a p h r a s e  this finding, poor p e r f o r m a n c e  on 

the CP M  in a s u b j e c t  w it h d o c u m e n t e d  l a n g u a g e  d i f f i c u l t i e s  

does not n e c e s s a r i l y  indica te  d e f e c t i v e  n o n v e r b a l  

p r o c e s s i n g .

The c o m p e t e n c e / p e r f o r m a n c e  h y p o t h e s i s  has been
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p a r t i a l l y  supported. It has been s u g g e s t e d  he r e i n  that the 

l a n g u a g e  d i s o r d e r  pre sent in this g r o u p  of m i l d l y  i m p a i r e d  

c h i l d r e n  is m u l t i f a c t o r e d ; that there is a " p e r f o r m a n c e "  

c o m p o n e n t  as well as a "comp et ence" compon en t. L a n g u a g e  

m e d i a t e d  p e r f o r m a n c e  can be inc r e a s e d  by e x t e r n a l  

s t i m u l a t i o n ,  but there are limits as to the level of 

i n c r e a s e d  pe rf ormanc e.

The res ults of this study su gg e s t  that there is an other 

c o m p o n e n t  to the d e f i c i t  p r e s e n t  in the Id subjects. The Id 

g r o u p  p e r f o r m e d  eq ually as well as the cont r o l  g r o u p  on 

n o n v e r b a l  tasks which are ac tive in nature (Block D e s i g n  and 

O b j e c t  A s s e m b l y  require m a n i p u l a t i o n  of the test 

m a t e r i a l s ) ,  but p e r forme d s i g n i f i c a n t l y  lower than the 

c o n t r o l  g r o u p  on a pass i v e  n o nver ba l task (Raven CP M  - 

s t a n d a r d  a d m i n i s t r a t i o n  only r e q ui re s an indi c a t i n g  

r e spon se ). This suggests a dis order in intern al c o g n i t i v e  

o r g a n i z a t i o n .  This diso rder is also of a "pe rf o r m a n c e "  

na t u r e  as o p p o s e d  to "co mpe te nce". W h e n  a task r e q u i r e d  an 

ac t i v e  output  proc e s s  (verbal iz ation of answers, 

m a n i p u l a t i o n  of materi a l s ) ,  it is p o s s i b l e  that the 

i n i t i a t i o n  and exe c u t i o n  of this a c t i v i t y  served to 

s t i m u l a t e  in te rnal o r g a n i z a t i o n  in the Id subjec ts. They  

could not use passive  aids to increase e f f i c i e n c y  in the 

s o l u t i o n  of co g n i t i v e  tasks be ca use there was no fully 

f u n c t i o n i n g  e x i s t i n g  internal o r g a n i z a t i o n a l  f o u n d a t i o n  upon 

w h i c h  to base this po t e n t i a l  help.

The i m p l i c a t i o n  for e d u c a t i o n a l  p r a c t i c e  w h i c h  r e s u l t s
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from this study is that active as o p p o s e d  to pa ss i v e  

s t i m u l a t i o n  is the opt i m a l  me th od of s t i m u l a t i n g  and ai ding 

c h i l d r e n  with mil d  i n t e r n a l - l a n g u a g e /  

c o g n i t i v e - o r g a n i z a t i o n a l  deficits.
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Footnote s

1) A l t h o u g h  the h o m o g e n e i t y  of variance  as su m p t i o n  for the 
t-test appear s to have been violated for the three langua ge 
area tests give n (homogeneity of variance test values: 
Naming, F[59, 59 ] = 15.43, £  < .001; Token, F[59, 59] = 17.82, 
£  < .001; Se nten ce  Repetition, F[59,59 ] = 1.85, £  = .019), 
the t-test s t atis ti cs p r e se nted are neve rt heless valid.
The t-test has been shown to be quite robust in terms of 
w i t h s t a n d i n g  this p a rticul ar  a s su mp tion v i o lation  if sample 
sizes are equal and large (Hays, 1973). The reason for the 
p re s e n t  o b s e r v e d  sample h e t e r o s c e d a s t i c i t y  is direct ly  
rel ated to the s e lectio n p rocedur es  used. All control 
s u b je ct s had to score above cutoff levels on all three 
la ng ua ge area tests to be included in the study. All Id 
su bj ec ts had to score be low  the cutoff level on at least one 
of the language tests, but not necess ar ily more than one. 
There were thus instances wher ein an Id subject scored 
wi th in  normal limits on one or two of these language tests. 
The range of p o s sible scores was therefore limited for the 
contro l sub jects (all above cutoffs), and not cur t a i l e d  for 
the Id subjec ts (above and below cuto ff levels a l l o w e d ) .

2) The major a s s u m p y i o n  un derlying the use of A N O C O V A  (in 
ad dit i o n  to the st andard ANOVA assumptio ns of h o m o g e n e i t y  of 
variance, random sampling, independence and n o r ma li ty of 
d i s t r i b u t i o n  of variables) is that the w it hi n-cell  
r eg r e s s i o n  c o e f f i c i e n t s  (dependent variable  regresse d on 
covariate) are h omoge ne ous (Kirk, 1968). Table 33 shows a 
o n e - w a y  A N O V A  source table used to test the h o m o g e n e i t y  of 
r eg r e s s i o n  coeff icien ts , as well as the null h ypoth es is of 
zero slope (regression coefficient) in the overall 
popula tio n. Kirk (1968) and Winer (1971) both suggest using
a large level of significance, such as .10, in e v alu at ing 
the h o m o g e n e i t y  of re gression coe f f i c i e n t s  test. As can be 
seen from the table, the a s su mption  of h o m o g en ei ty of 
r e g r e s s i o n  co ef f i c i e n t s  was not vio lated in the pr esent 
analysis. In the presen ce of fairly large cell sample sizes, 
and more importantly, equal cell sizes, the An al y s i s  of 
C o v a r i a n c e  has been shown to be as robust as the A n a l y s i s  of 
V a r i a n c e  in w i t h s t a n d i n g  violati ons of the basic ANOVA 
as s u m p t i o n s  listed above (Hays, 1971; Kirk, 1968). Thus the 
use of ANOCOVA, and the use of the Ravenl score as a 
co variate, was j u sti fi ed in the current study.
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Table 1 

Ages of Sub je c t s  in Mo n t h s

Condi tion

S t a ndard Verbal Fo cus
a -------------------------------------------------------------G r o u p  Mea n  SD M e a n  SD M e a n  SD

LD

8 102.80 3 . 83 101.00 2.12 101.20 2.86

9 113.40 3.44 115.00 2.45 118.60 10. 55

10 128 . 40 2. 88 125.60 4 . 34 125.60 1.14

11 138.20 3 .96 134.80 3.56 138 .40 3 .36

To tal 120.70 14.32 119.10 13.25 120.95 14.76

C o n t r o l

8 101.40 3.51 101.20 3. 49 103.00 3 . 81

9 114.20 3.56 114.20 3.90 111.40 2.88

10 123.80 2.4 9 127.60 3.0 5 124.20 4 . 09

11 139.40 2.19 136.20 4.44 138.20 3.03

Total 119.70 14.50 119.80 14. 07 119.20 14.03

n = 5 for each age level w i t h i n  each g r o u p
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Table 2
'h

S e c o n d a r y  S e l e c t i o n  C r i t e r i a

L a n g u a g e  test cu t o f f  va lues

Age

Tes t 8 9 10 11

M a t t i s  N a m i n g 27 27 28 28

S e n t e n c e  R e p e t i t i o n 9 9 10 10

T o k e n  Test 150 151 152 154

C o n t r o l  group: Ex cl u d e  from study if:

a) any l a n g u a g e  test score is b el ow cutoff, OR

b) P r o V I Q  < 80, OR

c) Pr oPIQ < 80, OR

d) (ProPIQ - ProVIQ) > 15, OR

e) Ra v e n l  > 33

LD group: Ex cl u d e  from study if:

a) all l a n g u a g e  test sc ores are > or = cutoff s, OR

b) P r o P I Q  < 80, OR

c) (ProPIQ - ProVIQ) < 15, OR

d) Ra v e n l  > 33
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Table 3 3
Nu mber of C h i l d r e n  E x c l u d e d  from St udy

N u m b e r % of
C o n t r o l  G r o u p  - Re ason for E x c l u s i o n E x c l u d e d Total

F a i l e d  at least one lang ua ge test (Naming, 
S e n t e n c e  Re p e t i t i o n ,  T oken  Test);
score < age cutoff 35 22

P r o V I Q  < 80 22 14
P r o P I Q  < 80 15 10
(ProPIQ - ProVIQ) > 15; (ProVIQ, P r o P I Q  > 80) 12 7
R a v e n l  > 33 6 4
Hel d over on gr ade (discovered later) 5 3
D ata d i s c a r d e d  b e c a u s e  of u n s u i t a b l e  testing

c o n d i t i o n s  during Ravenl a d m i n i s t r a t i o n 1 1
Too old for study (mistake in school record s

d i s c o v e r e d  later) 1 1

Total e x c l u d e d 97 62
Total used 60 38
Total tested 157 100

LD G r o u p  - Re ason for Exc l u s i o n
N umbe r 
E x c l u d e d

% of 
Total

All language  test scores > age cu to f f s 14 15
M o d e r a t e  to severe langua ge d i s or de r 2 2
Pr o P I Q  < 80 11 12
(ProPIQ - ProVIQ) < 15 5 5
Ra venl > 33 1 1
M o v e d  out of NYC area after first testing 1 1
B e h a v i o r a l  di sorder  - e x t r e m e l y  u n c o o p e r a t i v e 1 1

Total e x c l u d e d 35 37
Total used 60 63
Total tested 95 100

Note. C h i l d r e n  are listed  in o n l y  one e x c l u s i o n  cate gory. 
Some p o t en ti al co ntrol  su bj ec ts were a c t u a l l y  e x c l u d e d  for 
more than one reason, but are listed in that c a t e g o r y  felt 
to pr es e n t  the more serious re a s o n  for e x c l u s i o n  from the 
study.
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T ab le  4

S e l e c t i o n  V a r i a b l e  S t a t i s t i c s  - Total P o p u l a t i o n

G r o u p d

LD C o n t r o l

V a r i a b l e Mean SD Me an SD P P
N a m i n g 25.73 3.09 29.40 .79 -8.92 . 000

To ken 146.15 8.81 159.25 2 .09 -11.20 .000

Sent. Rep. 9 . 28 1.71 12.13 1.26 -1 0. 41 .000

Sim. 4.33 2 .55 9.9 3 2.4 6 -12.24 . 000

Voc. 4 .05 1.95 10. 00 2.42 -14.84 . 000

B l . D e s . 9 .15 2 . 21 9 . 53 2.17 -0.96 .340

Ob. Ass. 10. 33 1 .98 9 . 35 2.34 2.48 . 014

P r o V I Q 64.43 11.83 99.68 12.68 -15.75 .000

Pr o P I Q 98 . 18 12.06 96. 30 12.00 .86 . 393

Age (months) 120.25 13.91 119.57 13.96 . 27 .789

I n t erval (days) 13.75 12.48 13.62 11.53 .06 .952

n = 60 for each g r o u p
b t-test value for Id vs. co ntr ol
c s i g n i f i c a n c e  value for t-test
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Table 5
.1

S e l e c t i o n  V a r i a b l e  S t a t i s t i c s  - 8 year old groups

  aG r o u p

LD C o n t r o l

V a r i a b l e Me an SD Me an SD PC

Na m ing 24 . 27 2.84 28 . 73 .88 -5.82 .000

T o k e n 14 3.40 8.81 158.47 2.20 -6.43 .000

Sent. Rep. 8.80 1.82 11.73 .88 -5.61 . 000

Sim. 4 . 27 2 .92 9.80 2.46 -5.62 .000

V o c . 4.73 1.75 10.87 2 .23 -8.37 . 000

B l . D e s . 10.00 2.48 10.87 1.60 -1.14 . 265

O b . As s . 10 . 27 2 .31 10 . 27 2.34 . 00 .999

P r o V I Q 66.47 12.22 101.93 9.69 -8.81 .000

P r o P I Q 101.07 13.85 103.80 10.90 -0.60 .553

Age (months) 101.67 2 .92 101.87 3 .44 -0.17 .865

I n t e r v a l  (days) 10.67 3 .37 12.67 10.81 -0.68 .500

a n = 15 for each grou p 
b
t-test v alue for Id vs. control

c
s i g n i f i c a n c e  value for t-test
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Table 6

S e l e c t i o n  V a r i a b l e  S t a t i s t i c s  - 9 year old gr o u p s

G r o u p d

LD C o n t r o l

V a r i a b l e Mean SD Me a n SD tb Pc

Nam ing 24.73 3.65 29 .73 . 59 -5 . 23 . 000

Token 142.07 5.78 159.13 2.13 -10.74 . 000

Sent. Rep. 8 .87 1.41 11.67 1.11 -6 . 04 .000

Sim. 4.00 2 .51 11. 07 2.49 -7.74 . 000

Voc. 4 . 33 1.63 10.87 2.83 -7.75 .000

B l . D e s . 9. 27 1.71 9. 13 2.50 . 17 .866

Ob. Ass. 10.27 1.62 9.87 2.48 .52 .605

Pr o V I Q 64 . 27 10.89 105.93 15.61 -8 . 48 . 000

Pr oP IQ 98.13 8.99 96.67 13.38 .35 .727

Age (months) 115.67 6 .48 113.27 3.49 1 . 26 . 217

Interval (days) 14.53 12.84 9 . 20 ' 4 .59 1.52 . 141

a n = 15 for each gr oup 
b
t-test value for Id vs. c o n t r o l  

s i g n i f i c a n c e  value for t-test
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Table 7

S e l e c t i o n  V a r i a b l e  S t a t i s t i c s  - 10 year old gr oups

G r o u p 3

LD Cont r o l

Var iable M ean SD Me an SD PC
Na m  ing 26.47 2 . 56 29.47 .64 -4.40 . 000

T o k e n 147.13 11.43 159.53 2.03 -4.14 . 000

Sent. Rep. 9 .47 1.92 12.20 1.27 -4 .60 .000

Sim. 4.53 2.77 9.67 2.70 -5.14 .000

Voc. 3.53 2. 23 9. 27 2.43 -6.72 . 000

Bl. Des. 8.73 2.22 9 . 00 1.41 -0 . 39 .698

O b . Ass. 10.20 2. 18 8 .67 2 .47 1.80 . 082

P r o V I Q 63.40 13.82 96.47 12.74 -6.81 . 000

Pr o P I Q 96.27 12. 98 92.40 10.53 .90 . 378

Age (months) 126.53 3 .16 125.20 3 . 51 1.09 . 283

Interval  (days) 17.27 20 . 28 20.47 ' 16 . 18 -0 . 48 .637

a n = 15 for each g ro up

^ t - t e s t  value for Id vs. co nt r o l

c s i g n i f i c a n c e  value for t-test
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Table 8

Se l e c t i o n  V a r i a b l e  S t a t i s t i c s  - 11 year old groups

G r o u p  a

LD C o n t r o l

Var iable Mean SD Me a n SD ‘  tT5 P C
Nam ing 27.47 2.23 29.67 .62 -3 .68 . 001

Token 152.00 4.71 159.87 1.92 -5.99 . 000

Sent. Rep. 10.00 1.51 12.93 1 .39 -5 .54 . 000

Sim. 4 . 53 2 .17 9 . 20 2.00 -6 .12 .000

Voc. 3.60 2.06 9.00 1.56 -8 . 09 . 000

B l . D e s . 8.60 2 . 29 9 . 13 2.56 -0.60 . 553

Ob. Ass. 10.60 1.92 8.60 1.77 2.97 .006

Pr oV IQ 63.60 11.14 94.40 9.43 -8 . 17 .000

Pr oP IQ 9 7.27 12.59 92.33 10.24 1.18 .249

Age (months) 137.13 3.78 137.93 3.39 -0.61 .546

Interval (days) 12.53 6.61 12.13 9.29 . 14 .893

an = 15 for each g roup
bt-test value for Id vs. co ntr ol  

csi gn i f i c a n c e  value for t-test
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Table 9

Trend Analysis for Control Group (Naming)

Source SS df MS

Bet. groups 9.4599 3 3.1533 6.556 .0007

linear 4.8135 1 4.8135 10.008 .0025
dev. fr. lin. 4.6465 2 2.3232 4.831 .0116

quadratic 2.4000 1
dev. fr. quad. 2.2465 1

2.4000 4.990 .0295

2.2465 4.671 .0350

Within groups 26.9333 56 .4810

Total 36.3932 59
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Table 10
Trend Analysis for Control Group (Token)

Source SS df MS

Bet. groups 16.2437 3 5.4146 1.259 .2974

linear 15.8729 1 15.8729 3.689 .0599

dev. fr. lin. .3708 2 .1854 .043 .9579

quadratic .4167 1
dev. fr. quad. .0000 1

.4167 .097 .7568

.0000 .000 .9999

Within groups 240.9331 56 4.3024

Total 257.1768 59
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Table 11
Trend Analysis for Control Group (Sentence Repetition)

Source SS df MS F p

Bet. groups 15.3330 3 5,1110 3.688 .0171

linear 12.8135 1 12.8135 9.247 .0036

dev. fr. lin. 2.5194 2 1.2597 .909 .4088

quadratic 2.4000 1 2.4000 1.732 .1935

dev. fr. quad. .1194 1 .1194 .086 .7701

Within groups 77.5999 56 1.3857

Total 92.9329 59
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Table 12
Trend Analysis for Control Group (Similarities)

Source SS df MS F p

Bet. groups 28.6670 3 9.5557 1.626 .1936

linear 7.6799 1 7.6799 1.307 .2578

dev. fr. lin. 20.9871 2 10.4935 1.786 .1771

quadratic 11.2667 1 11.2667 1.917 .1716

dev. fr. quad. 9.7204 1 9.7204 1.654 .2037

Within groups 329.0663 56 5.8762

T o t a l 357.7332 59
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Table 13
Trend Analysis for Control Group (Vocabulary)

Source SS df MS

Bet. groups 45.5997 3 15.1999 2.853 .0453

linear

dev. fr. lin,

38.8796 1 38.8796 7.296 .0091
6.7201 2 3.3600 .631 .5360

quadratic .2667 1 .2667 .050 .8238
dev. fr. quad. 6.4534 1 6.4534 1.211 .2758

Within groups 298.3997 56 5.3286

Total 343.9993 59
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Table 14
Trend Analysis for Control Group (Block Design)

Source SS df MS

Bet. groups 35.7335 3 11.9112 2.743 .0516

linear 21.3331 1

dev. fr. lin. 14.4004 2
21.3331 4.912 .0307

7.2002 1.658 .1997

quadratic 13.0667 1 13.0667
dev. fr. quad. 1.3337 1 1.3337

3.009 .0883
.307 .5817

Within groups 243.1998 56 4.3429

Total 278.9331 59
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Table 15 $

Trend Analysis for Control Group (Object Assembly)

Source SS df MS F p

Bet. groups 32.0500 3 10..6833 2.052 .1170

linear 28.8297 1 28.8297 5.537 .0222

dev. fr. lin. 3.2203 2 1.6101 .309 .7353

quadratic .4167 1 .4167 .080 .7783

dev. fr. quad. 2.8036 1 2.8036 .538 .4662

Within groups 291.5997 56 5.2071

Total 323.6497 59
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Table 16 s.
Trend Analysis for Control Group (ProVIQ)

Source SS df MS F p

Bet. groups 1235.8052 3 411.9348 2.798 .0484

linear 771.2031 1 771.2031 5.238 .0259
dev. fr. lin. 464.6020 2 232.3010 1.578 .2155

quadratic 138.0167 1 138.0167 .937 .3371

dev. fr. quad. 326.5854 1 326.5854 2.218 .1420

Within groups 8245.1951 56 147.2356

Total 9481.0000 59
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Table 17
Trend Analysis for Control Group (ProPIQ)

Source SS df MS F p

Bet. groups 1309.9546 3 436.6514 3.401 .0238

linear 1121.3333 1 1121.3333 8.733 .0046
dev. fr. lin. 188.6214 2 94.3107 .734 .4843

quadratic 187.2667 1 187.2667 1.458 .2323

dev. fr. quad. 1.3547 1 1.3547 .011 .9186

Within groups 7190.6621 56 128.4047

Total 8500.6133 59
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Table 18 ^
Trend Analysis for LD Group (Naming)

Source SS df MS F p

Bet. groups 100.4059 3 33.4686 4.063 .0111

linear 96.3338 1 96.3338 11.694 .0012

dev. fr. lin. 4.0720 2 2.0360 .247 .7819

quadratic 1.0667 1 1.0667 .129 .7203
dev. fr. quad. 3.0054 1 3.0054 .365 .5483

Within groups 461.3330 56 8.2381

Total 561.7388 59
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Table 19
Trend Analysis for LD Group (Token)

Source SS df MS F p

Bet. groups 891.4171 3 297.1389 4.507 .0067

linear 714.5859 1 714.5859 10.838 .0017
dev. fr. lin. 176.8311 2 88.4156 1.341 .2699

quadratic 144.1507 1 144.1507 2.186 .1448
dev. fr. quad. 32.6804 1 32.6804 .496 .4843

Within groups 3692.2632 56 65.9333

Total 4583.6797 59
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Table 20 $
Trend Analysis for LD Group (Sentence Repetition)

Source SS df MS F p

Bet. groups 14.3167 3 4^.7722 1.693 .1790

linear 13.2302 1 13.2302 4.693 .0346

dev. fr. lin. 1.0865 2 .5432 .193 .8253

quadratic .8167 1 .8167 .290 .5925

dev. fr. quad. .2698 1 .2698 .096 .7582

Within groups 157.8665 56 2.8190

Total 172.1831 59
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Table 21
Trend Analysis for LD Group (Similarities)

Source SS df MS

Bet. groups 2.9333 .9778 .144 .9331

linear

dev. fr. lin
1.3333
1.6000

1

2

1.3333
.8000

.196

.118
.6594

.8891

quadratic .2667 1 .2667 .039 .8437

dev. fr. quad. 1.3333 1 1.3333 .196 .6594

Within groups 380.3997 56 6.7929

Total 383.3330 59
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Table 22
Trend Analysis for LD Group (Vocabulary)

Source SS df MS F p

Bet. groups 15.2501 3 5.0834 1.358 .2650

linear 13.2300 1 13.2300 3.535 .0653
dev. fr. lin. 2.0201 2 1.0100 , .270 .7645

quadratic .8167 1 .8167 .218 .6422

dev. fr. quad. 1.2034 1 1.2034 .322 .5730

Within groups 209.5997 56 3.7429

Total 224.8497 59
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Table 23 £
Trend Analysis for LD Group (Block Design)

Source SS df MS F p

Bet. groups 18 .1833 3 6..0611 1.266 .2971

linear 16.8031 1 16.8031 3.492 .0669

dev. fr. lin. 1.3802 2 .6901 .143 .8667

quadratic 1.3500 1 1.3500 .281 .5984

dev. fr. quad. .0302 1 .0302 .006 .9371

Within groups 269.4664 56 4.8119

Total 287.6497 59
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Table 24
Trend Analysis for LD Group (Object Assembly)

Source SS df MS

Bet. groups 1.4667 4889 .119 .9485

linear

dev. fr. lin

.6534

.8133

1
2

,6534

,4066
,159

,099
.6914

.9058

quadratic .6000 1
dev. fr. quad. .2133 1

.6000 .146 .7037

.2133 .052 .8205

Within groups 229.8664 56 4.1048

Total 231.3331 59
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Table 25
Trend Analysis for LD Group (ProVIQ)

3

Source SS df MS

Bet. groups 88.8962 29.6320 .203 .8937

linear 67.2133 1 67.2133

dev. fr. lin. 21.6828 2 10.8414

.461 .4999

.074 .9284

quadratic 21.6000 1 21.6000 .148 .7018
dev. fr. quad. .0828 1 .0828 .001 .9811

Within groups 8163.8608 56 145.7832

Total 8252.7539 59
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Table 26
T rend A n a l y s i s  for LD G r o u p  (ProPIQ)

Source SS df MS

Bet. groups 192.5175 3 64.1725 .428 .7336

li near 132.0033 1 132.0033
dev. fr. lin. 60.5142 2 30.2571

,881
,202

.3521

.8178

quadratic 58.0167 1 58.0167
dev. fr. quad. 2.4976 1 2.4976

.387 .5364

.017 .8978

Within groups 8394.5283 56 149.9023

Total 8587.0430 59



Table 27
Ravenl Scores

Group&
LD Co nt r o l

A g e g r o u p Mean SD M ean SD

8 20. 27 4.33 24.80 3 . 61

9 20.53 3 . 27 24 .53 4.26

10 22.20 5 .57 27.00 3.49

11 24 . 13 5 .01 27 . 27 3.01

Total 21.78 4.77 25.90 3.74

a n = 15 for each age level in each g rou p
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Table 28 

Ra v e n l  A N O V A

S o u r c e  SS df MS F p

G r o u p  (G) 508.409 1 508.409 29.475 < . 0 0 1

A g e g r o u p  (A) 223.559 3 74.520 4.320 .007

G x A 12.158 3 4.053 .235 > . 5 0 0

W i t h i n  19 31. 875 112 17.249

Total 2676.000 119 22.487
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Table 29
Neuman-Keuls Analyses for Ravenl ANOVA (Group by Agegroup)

C r i t i c a l  W values

Range (r)

p value 2 3 * 4

ino• 3 .012 3.613 3.956

. 01 3.977 4.513 4.835

A g e g r o u p  Mean D i f f e r e n c e s  (column - row)

LD 9 10 11 Cont r o l 8 10 11

8 .266 1.933 3.866 9 .267 2.467 2.734

9 1. 667 3.600 8 2.200 2.467

■° 1 1.933 10 . 267

G r o u p  M e a n  D i f f e r e n c e s  (control - Id)

A g e g r o u p Mea n  D i f f e r e n c e s

8

9

10
11

4.533 **

4.000 **

4.800 **

3.134 *

N o t e . * P < .05

** p < .01
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Table 30 
â

Trend Analysis for Control Group (Ravenl)

Source SS df MS F p

Bet. groups 92.3336 3 30.7779 2.351 .0820

linear 73.0138 1 73.1038 5.578 .0217

dev. fr. lin. 19.3198 2 9.6599 .738 .4827

quadratic 1.0666 1 1.0666 .081 .7764
dev. fr. quad. 18.2532 1 18.2532 1.394 .2427

Within groups 733.0664 56 13.0905

Total 825.3999 59
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Table 31
Trend Analysis for LD Group (Ravenl)

Source SS df MS F p

Bet. groups 143.3885 3 47.7962 2.233 .0944

linear 132.0040 1 132.0040 6.166 .0160

dev. fr. lin. 11.3845 2 5.6923 .266 .7675

quadratic 10.4167 1 10.4167 .487 .4883

dev. fr. quad. .9679 1 .9679 .045 .8324

Within groups 1198.7984 56 21.4071

Total 1342.1868 59



Table 32
RD EL TA  t-test Va l u e s

C o n d i t i o n

S t a nd ard Ve rbal Focus

G r o u p t P t P t P

C o n t r o l 1.72 . 102 5.95 . 000 8.72 .000

LD 2.15 .045 6 . 28 . ooo 2.49 .022

Note. df = 19 for all t-tests 
a n = 20 for each gr oup
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Table 33
Test of Homogeneity of Regression Coefficients

(FDELTA/Ravenl)

Source SS df MS

Zero slope 
error

56.0278 1 56.0278 5.9340 .0164
1066.9202 113 9.4418

Equality of slopes 48.8640 5 9.7728 1.0367 .3999
error 1018.0562 108 9.4264



133

Table 34 

R D E L T A / R a v e n l  A N O C O V A

Source SS df MS

G r o u p  (G) 3 2.620

C o n d i t i o n  (C) 107.673

1 3 2.620

2 53.836

3.455 .066

5.702 .005

G x C 120.981 60.491 6.407 .003

Cov. (Ravenl) 56.028 56.028 5.934 .017

Error 1066.921  113 9.442
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T abl e 35 

R D E L T A  Data

G r o u p 3^

C o n t r o l  LD

Co ndi  t ion Var iable Mean SD Me a n SD

Ra v e n l 26.550 3 .927 23.100 4 .529

S t a n d a r d R a v e n 2 27.700 4.194 2-5 .000 6 . 391

R D E L T A 1.150 2.996 1.900 3 . 959

Adj. R D E L T A 1.599 1.777

Ra venl 26.500 3.348 21.900 4 .621

Ve r bal Ra ven2 29.900 3.712 26.350 4.082

R D E L T A 3.350 2.519 4.450 3.170

Adj. R D E L T A 3.799 4 . 128

Ra v e n l 24.600 3.761 20.350 4. 977

Focus Ra v e n 2 29.750 3.596 22.200 5.396

R D E L T A 5.150 2.641 1.850 3.329

A d j . R D E L T A 5.276 1. 271

3 n = 20 for eac h  g r o u p  in each c o n d i t i o n
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Table 36
Neuman-Keuls Analyses for RDELTA ANOCOVA (Group by Condition)

C r i t i c a l  W Va l u e s

Range (r)

p value 2 3

. 05 1.926 2.319

. 01 2.552 2.896

C o n d i t i o n  M e a n  D i f f e r e n c e s  (column - row)

LD J S t a n d a r d  Ve rb al Co ntr ol
t

FociTs | .506 2.857 * Stan da rd

Standardj 2.351 * Verbal

Ve r b a l  F oc us

2.200 * 3.677 **

1.477

G r o u p  Mean D i f f e r e n c e s  (control - Id)

C o n d i t i o n  Me an D i f f e r e n c e

St an da rd

Verbal

Focus

- . 178

- . 329 

4.005 **

Note. * p  < . 0 5

* * p < . 0 1
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Table 37
T es t  of H o m o g e n e i t y  of R e g r e s s i o n  C o e f f i c i e n t s  

( R D E L T A / R a v e n l ) with A g e g r o u p  In clu d e d  as a Fa c t o r

So urce SS df MS F p

Zero slope 53.8079 1 53. 8079 5.5406 .0206

error 92 2.5 903 95 9.7115

E q u a l i t y  of slopes 224.2646 

error 698.3257

23 9.7506 1.0053 .4705

72 9.6990
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Table 38
RDELTA/Ravenl ANOCOVA with Agegroup Included as a Factor

Source SS df MS F p

Group (G) 35.424 1 35.424 3.648 .060
Condition (C) 105.288 2 52.644 5.421 .006

Agegroup (A) 51.809 3 17.270 1.778 .157

G x C 121.184 2 60.592 6.239 .003
G x A 40.474 3 13.491 1.389 .251
C x A 39.866 6 6.644 .684 >.500

G x C x A 11.583 6 1.931 .199 >.500

Cov. (Ravenl) 53.807 1 53.807 5.541 .021

Error 922.591 95 9.711



138

Table 39
Scale Dat a  for F i r s t  A d m i n i s t r a t i o n  (Al, Abl, Bl)

G r o u p

LD C o n t r o l

Scale Agegroup*3 Mean SD Mean SD

8 8 . 6000 1.5024 9 . 5333 1.3558

9 8.9333 .8837 10 .06 67 .9612

Al 10 8.5333 1.6847 10.0 667 1.5796

11 9.4000 1.2984 10.1333 1.0601

Total 8.6667 1.3835 9 . 9500 1.2545

8 6.1333 1 .9952 8.5333 1 .8179

9 6.2000 1.8593 8.0000 1.7674

Abl 10 7.8000 2.1448 9.5333 2.0702

11 8.2667 2.4919 9.2000 1 . 5055

Total 7.1000 2.2900 8.8167 1.8167

8 5.5333 2.2949 6.7333 2 .1202

9 5.4000 1.7238 6.4667 2.2636

Bl 10 5.8667 2.1668 7.4000 2 .1974

11 6.4667 2.0999 7.9333 1.4864

Total 5.8167 2.0707 7.1333 2.0705

a n = 5 for each age level in each gr ou p
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Table 40 

Scale Dat a  (Al, Abl, Bl) A N O V A

S o u r c e  SS df MS

G r o u p  (G) 169. 470 1 169-. 470 27 .678 <.001

s.w.g. 722.490 118 6.123

Scale (S) 51 6.28 9 2 258.144 123.439 <.001

G x S 6.156 2 3.078 1.472 .232

S x s.w.g. 49 3.5 40 236 2.091

Total 1 9 0 7.943 359 5.315
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Table 41
Neuman-Keuls Analyses for Scale ANOVA (Group by Scale)

Cr i t i c a l  W Val ue s

Range (r) 

p value 2 3"

705 75227 76273

.01 .6907 .7841

Inter- scale D i f f e r e n c e s

G r o u p

D i f fe rence LD C o n t r o l

Al - Abl 1.7667 1.1333 * *

Al - Bl 3.0500 2.8167 * *

Abl - Bl 1.2833 1.6834 * *

Note. ** p < .01
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Table 42
Trend Analysis for Control Group (A-scalel)

Source SS df MS

Bet. groups 3.5167 3 1.1722 .735 .5356

linear
dev. fr. lin,

2.4301

1.0866

1
2

2.4301 1.523 .2223
.5433 .341 .7128

quadratic .8167 1

dev. fr. quad. .2699 1

.8167 .512 .4773

.2699 .169 .6824

Within groups 89.3332 56 1.5952

Total 92.8499 59
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Table 43
Trend Analysis for Control Group (Ab-scalel)

Source SS df MS

Bet. groups 21.1165 3 7.0388 2.267 .0906

linear 9.3633 1

dev. fr. lin. 11.7532 2

9.3633 3.016 .0880

5.8766 1.893 .1602

quadratic .1500 1 .1500 .048 .8268

dev. fr. quad. 11.6032 1 11.6032 3.737 .0583

Within groups 173.8664 56 3.1048

Total 194.9830 59
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Table 44
Trend Analysis for Control Group (B-scalel)

Source SS df MS

Bet. groups 19.7331 3 6.5777 1.580 .2045

linear 15.4133 1

dev. fr. lin. 4.3198 2
15.4133 3.701 .0595

2.1599 .519 .5981

quadratic 2.4000 1

' dev. fr. quad. 1.9198 1

2.4000

1.9198
.576 .4509

.461 .4999

Within groups 233.1997 56 4.1643

Total 252.9328 59
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Table 45
Trend Analysis for LD Group (A-scalel)

Source SS df MS

Bet. groups 7.0668 3 2.3556 1.246 .3018

linear 3.0001 1

dev. fr. lin. 4.0667 2

3.0001 1.587 .2130

2.0334 1.076 .3480

quadratic 1.0667 1
dev. fr. quad. 3.0000 1

1.0667 .564 .4557

3.0000 1.587 .2130

Within groups 105.8665 56 1.8905

Total 112.9333 59
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Table 46
Trend Analysis for LD Group (Ab-scalel)

Source SS df MS

Bet. groups 53.9334 3 17.9778 3.941 .0127

linear 48.0000 1 48.0000 10.522 .0020

dev. fr. lin. 5.9334 2 2.9667 .650 .5258

quadratic .6000 1 .6000 .132 .7182

dev. fr. quad. 5.3334 1 5.3334 1.169 .2842

Within groups 255.4664 56 4.5619

Total 309.3997 59
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Table 47 ^
Trend Analysis for LD Group (B-scalel)

Source SS df MS

Bet. groups 10.1832 3 3.3944 .783 .5085

linear 8.0033 1

dev. fr. lin. 2.1798 2

8.0033 1.846 .1797

1.0899 .251 .7786

quadratic 2.0167 1

dev. fr. quad. .1632 1
2.0167
.1632

.465 .4980

.038 .8469

Within groups 242.7998 56 4.3357

Total 252.9829 59
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Table 48 

A D E L T A  Data

 ------------------   a-G r o u p

Co nt r o l  LD

Condi tion Var iable Mea n ' SD Mean SD

Al 9.950 1.504 9. 250 1.209

St a n d a r d A2 10.200 .952 9 .400 1.353

A D E L T A . 250 1.164 . 150 1.309

Adj. A D E L T A . 550 . 062

Al 10.150 1.182 8.950 1.605

Verbal A2 10.800 1. 005 10.700 1.380

A D E L T A .650 1.040 1.750 1.618

Adj. A D E L T A 1. 061 1.496

Al 9 .750 1. 070 8 .400 1.231

Focus A2 10.850 . 988 9.000 1.947

A D E L T A 1. 100 1. 252 .600 1.789

Adj. A D E L T A 1.289 .041

n = 2 0  for each g r o u p  in each c o n d i t i o n
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Table 49 

A b D E L T A  Data

GroupF

C o n t r o l  LD

Condi tion Var iable M e a n SD M ean SD

Abl 9. 300 1.455 7.800 2.238

St a nda rd Ab2 9.700 1.809 8.450 2.328

A b D E L T A . 400 1.569 .650 1.814

Adj. A b D E L T A .960 . 584

Abl 9.100 1.832 6 .950 2.064

Ve r b a 1 Ab2 10.100 1.294 8.550 1.986

A b D E L T A 1.000 1 .556 1.600 2. 010

A d j .A b D E L T A 1.477 1. 179

Abl 8 . 050 1.959 6.550 2.481

Focus Ab2 9.850 1.694 7.400 2.161

Ab D E L T A 1.800 1.542 .850 1.785

Adj. A b D E L T A 1.838 . 262

n = 2 0  for each g r o u p  in each c o n d i t i o n
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B D E L T A  Da ta

G r o u p  d

C o n t r o l  LD

Co ndi  tion Var i able Mea n SD Mea n SD

Bl 7. 300 2.342 6.050 2.282

St a n d a r d B 2 7.800 2. 331 7.150 3 . 167

B D E L T A .500 1.821 1.100 1.832

Adj. B D E L T A .698 .998

Bl 7. 300 1.838 6 .000 1. 919

Ve rbal B 2 9 . 000 2.471 7 . 100 2.614

BD E L T A 1.700 2. 296 1.100 2.808

Adj. B D E L T A 1.898 .986

Bl 6.800 2.067 5.400 2.037

Focus B 2 9.050 2.013 5.800 2.308

BDELTA 2 . 250 1.585 .400 1.353

Adj. B D E L T A 2.328 . 142

a n = 2 0  for each g r o u p  m  each c o n d i t i o n
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Table 51

Test of H o m o g e n e i t y  of R e g r e s s i o n  C o e f f i c i e n t s

(ADELTA/Al)

S o u r c e  SS df MS F p

Zero slope 60.386 2 1 60 .3862 42.9664 .0000

error 158 .8134 113 1.4054

E q u a l i t y  of slopes 3.3959 5 .6792 .4720 .7964

error 1 5 5 .4 17 5 108 1.4391
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Table 52

Test of H o m o g e n e i t y  of R e g r e s s i o n  C o e f f i c i e n t s

(A b D E L T A / A b l )

So urce SS df MS

Ze ro slope 

error

82 .0193  1 82.0193 36.2209 .0000

2 55. 8796 113 2.2644

E q u a l i t y  of sl ope s 5.3847 5 1.0769 .4643 .8020

error 25 0.4949  '108 2.3194
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Table 5 3 3

Test of H o m o g e n e i t y  of R e g r e s s i o n  C o e f f i c i e n t s

(BDELTA/B1)

S o u r c e  SS df MS F p

Zer o slope 28.7126 1 28. 7126 7.5343 .0070

e rro r 430 .6362 113 3.8109

E q u a l i t y  of slopes 29. 9304 5 5.9861 1.6134 .1626

error 400.7058 108 3.7102
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T abl e 5 4 'h

A D E L T A / A 1  A N O C O V A

So u r c e  SS df MS F p

G r o u p  (G) 4.782 1 4.782 3.403 .068

C o n d i t i o n  (C) 19.335 2 9.667 6.879 .002

G x C 14.204 2 7.102 5.053 .008

Cov. (Al) 60.386 1 60.386 42.966 < . 0 0 1

Error 158.814 113 1.405
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Table 55 3

! A b D E L T A / A b l  A N O C O V A
i

So urce SS df MS F p

G r o u p  (G) 14. 219 1 14., 219 6. 279 . 014

C o n d i t i o n  (C) 6.108 2 3.054 1.349 .264

G x C 10.250  2 5.125 2.263 .109

Cov. (A b l ) 82.019 1 82.019 36.221 <.001

Error 255.88 1 113 2.264
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Table 5 6 

B D E L T A / B l  A N O C O V A

Source SS df MS F p

G r o u p  (G) 23.644 1 23.644 6.204 .015

C o n d i t i o n  (C) 7.266 2 3.633 .953 .389

G x C 30.901 2 15.451 4.054 .020

Cov. (Bl) 28.713  1 28.713 7.534 .008

Er r or 430.637 113 3.811



Table 57

Scale D EL TA data t-test Values

Scale

A D E L T A  A B D E L T A  B D E L T A

G r o u p Condi t ion t P t P t P
C o n t r o l St andard -.96 . 349 -1 .14 . 269 -1. 23 . 234

Verbal -2.80 . 012 -2.87 . 010 -3 .31 . 004

Focus -3.93 . 001 -5 . 22 .000 -6 . 35 . 000

LD S t a ndard - .51 .614 -1.60 . 126 -2.68 .015

Ve rbal -4.84 . 000 -3.56 . 002 -1 .75 . 096

Focus -1 .50 . 150 -2.13 .047 -1.32 . 202

Note. df = 19 in all t-tests; n = 20 for each c o n d i t i o n  

in each g ro up
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Figure 3. "Focus" condition window apparatus in use
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A p p e n d i x  A. P r o p o s e d  D e s c r i p t i v e  A n a l y t i c a l  S t u d y  of the RPM 

The p r o p o s e d  m e t h o d  wo uld have invol ve d h a v i n g  a grou p 

of normal, non b r a i n - d a m a g e d  s u b j e c t s  of var i o u s  ages talk 

out their answers, and the p r o c e s s e s  le adi ng to them, using 

a c o n t i n u o u s  s e l f - r e p o r t i n g  i n t r o s p e c t i v e  method . The 

r e s u l t a n t  st re am of c o n s c i o u s n e s s  type of d i s c o u r s e  w ou ld  be 

r e c or de d and later a n a l y z e d  for va rious im p o r t a n t  points, 

e.g.: (a) r e f e r e n c e s  to c o m p o n e n t  parts of the s t i m u l u s

fi gur e and the res ponse choices, (b) c o m p a r i s o n s  made 

be tw e e n  and within any p o r tions of the s t i mu lu s and r e s p o n s e 

figures, (c) e q u i v a l e n c e s  and d i f f e r e n c e s  noted, (d) 

h y p o t h e s e s  enter ed  into, (e) d i s c u s s i o n s  of m e t h o d s  of 

r e s o l u t i o n s  of these hypothes es , (f) i n f e r e n t i a l  routes 

taken, and (g) c o n c l u s i o n s  a r r i v e d  at. S u b j e c t s  w o u l d  be 

e n c o u r a g e d  to fully d e s c r i b e  any part s of the fi gures w h i c h  

en te r e d  into their pr oblem so lv in g t e c h n i q u e s  and to point 

to the parts of the figures when m e n t i o n i n g  them. After an 

e x t e n s i v e  set of responses was co llected, the next step 

wo uld be to co di fy and c a t e g o r i z e  the items and c o m p o n e n t  

parts of each item. An ov er a l l  sy s t e m  for c l a s s i f y i n g  

m a t r i x  items such as that d e v e l o p e d  by W ard and F i t z p a t r i c k  

(1973) w oul d be used initially, and a mor e d e t a i l e d  me t h o d  

of c l a s s i f y i n g  indi vidual c o m p o n e n t s  of the m a t r i x  items 

would be de ri ved from the c o l l e c t e d  data.

The final step in the pr oc e s s  would be to take the 

c o m p l e t e d  "Norma l R e f e r e n c e  Ma nua l" and use it to score 

m o d i f i e d  RM p r o t o c o l s  o b t a i n e d  from b r a i n - d a m a g e d  p a t i e n t s
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who wo uld also be as ked to resp o n d  to the items in the 

pr o p o s e d  "ta lk ing out" method. C e r t a i n  p r o b l e m s  with the 

me t h o d  were r e c o g n i z e d  and s o lution s were propo sed. It has 

been noted (Bromley, 1953; Cas sell, 1949) that " m e n t a l l y  

de fi cien t"  s u b je ct s tend to give up easily, re sp o n d 

randomly, and have d i f f i c u l t i e s  givi ng  reasons  for c h o i c e s 

on the RM tests. To deal with these problem s, the tests 

could be given in short sec tions over e x t e n d e d  sessions , 

with i n nocu ou s ve rba l probe s ins er ted w h e r e v e r  n e c e s s a r y  

such as, "What part of the page are you lo oking at now? 

Point to it". The p r o b l e m  of n o n s p e a k i n g  or n o n f l u e n t  

ap ha si c p a t i e n t s  could be a p p r o a c h e d  by rec o r d i n g  eye 

m o v e m e n t  scan p a t t e r n s  (Noton & Stark, 1971) and then 

q u a l i t a t i v e l y  a n a l y z i n g  the s c a nning  p a t t e r n s  for s e q u e n c e s  

of movement , f r e q u e n c y  and d u r a t i o n  of l o c a l i z e d  f ix ations,  

etc. W am ba and M a r z o l f  (1955) have shown that using eye 

m o v e m e n t  as a respons e indicator on the CPM  in normal  

c h i l d r e n  is an e x t r e m e l y  valid and relia b l e  m e t h o d  of 

o b t a i n i n g  ov er a l l  scores.



Appendix B. Parental Letters and Waivers

Dear Parent,

I am w rit ing  th is  l e t t e r  to ask for  your a ss is ta n ce .  I am a psycho log ist  with 

the Center for  Child Development at  the Morrisania Neighborhood Family Care 

Center, 169 S t .  and Gerard A ve.,  Bronx, N.Y. 10452. V - : '•'S you are aware o f  

the NFCC and have used i t  in the past for  regular medical care.  The CCD has 

been working with the schools in  th is  d i s t r i c t  for  over f i v e  y e a r s ,  helping  

over 1000 students .  In my job th ere ,  I t e s t  children who are having trouble  

learning a t  school and try to  find  ways to help the children learn. I am now 

working to f in i s h  my own schooling and I'm doing a project  which I hope w i l l  

lead to b e t te r  ways o f  teaching for  children who are having trouble learning  

in sch oo l,  and a lso  for  children with no problems. I now have to t e s t  some 

children who are having d i f f i c u l t y  in sch oo l,  and are in sp ec ia l  c la s se s  such 

as your c h i ld .  I would l ik e  to work with some children from your c h i ld 's  

schoo l.  The t e s t s  do not take long and the children usually  f in d  thenfifun-(to. take.  

I have the sc h o o l ' s  permission to w rite  th is  l e t t e r  to you , but cannot t e s t  

any children without the parent's consent; I f  you would l ik e  to take part in 

th is  studv, p lease s ign  the enclosed waiver and return i t  to  the school with  

your ch i ld .  I 'd  be glad to ta lk  to anv parents who have questions a t  any time.

I can be reached Monday through Friday, 9 -5 ,  a t  960-2991. Thank you very 

much for  your cooperation,

n x a m a ! * *

Raymond Pass
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Appendix B. (cont.)

Estimados Padres,

Estoy escribiendole esta carta para pedir su ayuda. Soy un psicologo 
trabajando con el Center for Child Development en el Morrisania 
Neighborhood Family Care Center que queda en la calle 168 y Gerard 
Ave., Bronx, N.Y., 10452. Quisas Ud. ya conoce el NFCC y ha venido 
para su cuido medico. El CCD ha trabahado con ninos en este distrito 
por cinco anos, ayudando mas de 1000 estudiantes. Mi trabajo ha sido 
evaluar ninos que tienen dificultades en el aprender para ayudarles 
aprender mejor. Yo estoy terminando mi educacion y estoy planeando un 
estudio que yo espero que nos de mejores metodos para la ensenanza del 
nino con problemas escolares, como tambien para la ayuda de los ninos 
sin problemas. Ahora to tengo que evaluar ninos que tienen problemas 
en el aprender y estan en clases especiales como su nino. Me gustaria 
trabajar con algunos ninos de la escuela que su nino asiste. Los examenes 
no toman mucho tiempo y usualmente los ninos se divierten mucho con los 
examenes. Yo he obtenido el permiso de la escuela para mandarles esta 
carta, pero no puedo evaluar los ninos sin su permiso. Si Ud. le 
gustaria tomar parte en este estudio, por favor firme el permiso 
incluido con esta carta y devuelvalo a la escuela con su nino. Yo estoy 
dispuesto hablar.con cualquier padre que tenga alguna pregunta. Se 
puede comunicar conmigo de 9 a 5, lunes a viernes llamando al 960-2991. 
Muchas gracias por su cooperacion.

Raymond Pass
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Appendix B, (cont,)

Dear Parent,

I am writing this letter to ask for your assistance. I am a 
psychologist with the Center for Child Development at the Morrisania 
Neighborhood Family Care Center, 168 St. and Gerard Ave., Bronx, N.Y. 
10452. Most probably you are aware of the NFCC and have used it in 
the past for regular medical care. The CCD has been working with 
the schools in this district for over five years, helping over 1000
students. In my job there, I test children who are having trouble
learning at school and try to find ways to help the children learn.
I am now working to finish my own schooling and I'm doing a project 
which I hope will lead to better ways of teaching for children who 
are having problems learning in school, and also for children with 
no problems. I now have to test some children who are learning normally, 
with no difficulty. I would like to work with some children from your
child's school. The tests do not take long and the children usually
find them fun to take. I -have the school's permission to write this 
letter to you, but cannot test any children without the parent's 
consent. If you would like to take part in this study, please sign 
the enclosed waiver and return it to the school. I'd be glad to talk 
to any parents who have questions at any time. Thank you very much 
for your cooperation. I can be reached Monday through Friday 9-5 
at 960-2991.

Sincerely

Raymond Pass

\
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Appendix B» (cont.)

Estimados Padres,

Estoy escribiendole esta carta para pedir su ayuda. Soy un psicologo 
trabajando con el Center for Child Development en el Morrisania 
Neighborhood Family Care Center que queda en la calle 168 y Gerard 
Ave, Bronx, N.Y. 10452. Muy probable Ud. ya conoce el NFCC y ha venido 
para su cuido medico. El CCD ha trabajado con ninos en este distrito 
por cinco anos, ayudando mas de 1000 estudiantes. Mi trabajo ha sido 
evaluar ninos que tienen dificultades en el aprender para ayudarles 
aprender mejor. Yo estoy terminando mi educacion y estoy planeando un 
estudio que yo espero que nos de mejores metodos para la ensenanza del 
nino con problemas escolares, como tambien para la ayuda de los ninos 
sin problemas. Ahora yo tengo que evaluar ninos que no tienen problemas 
en el aprender-. Me gustaria trabajar con algunos ninos de la escuela 
que su nino asiste. Los exames no toman mucho tiempo y usualmente lps 
ninos se divierten mucho con los examenes. Yo he obtenido el permiso 
de la escuela para mandarles esta carta, pero no puedo evaluar los 
ninos sin su permiso. Si Ud. le gustaria tomar parte en este estudio, 
por favor firme el permiso incluido con esta carta y devuelvalo a la 
escuela. Yo estoy dispuesto hablar con cualquier padre que tenga 
alguna pregunta. Muchas gracias por su cooperacion. Se puede 
comunicar crinmigo de 9 a 5, lunes a viernes llamando al 960-2991.

Sinceramente

Raymond Pass
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Appendix B. (cont.)

Dear

I am writing this letter to ask for your assistance. I am a 
psychologist with the Center for Child Development at the Morrisania

______________________  was evaluated in ___________________________
Either myself or one of the other psychologists here at the CCD tested
________________. I am now doing a project which I hope will lead to
better ways of teaching for children who are having trouble learning,

for a second time to some of the children who were seen here, and 
possibly
then/referred for special classes. If you are interested in participating 
in this study, or just in finding out more about it, please call me at 
960-2991, Monday through Friday from 9 to 5. I very much appreciate 
your help and look forward to speaking with you.

Neighborhood Family Care Center where your child

as is. The project involves giving some tests

Raymond Pass
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Appendix B» (cont.)

Estimado/a _______________________ ,

Escribo esta carta para pedirle su ayuda. Yo soy un sicologo con el 
Center for Child Development en el Morrisania Neighborhood Family
Care Center, adonde su nino/a ____________________________________
fue evaluada __________________ . Yo o quisas uno de los otros sicologos
aqui en CCD evaluo a ____________________ . Yo ahora estoy haciendo
un estudio que yo espero tenga resultados en como mejor ensenar a
los ninos con problemas en el aprender, igual a __________________.
Este estudio requiere la administracion por segunda vez de algunos 
de los examenes ya dado a algunos de los ninos que hemos visto aqui en el 
Centro, y que posiblemente han sido referido para una clase especial. Si 

Ud. le gustaria tomar parte en este estudio, o si quisiera saber mas 
sobre ests estudio, por favor llamar a este numero 960-2991, lunes 
a viernes de 9 a 5. Estoy muy agradecido por su ayuda y espero 
anciosamente poder hablar con Ud.

Sinceramente,

Raymond Pass
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Appendix B. (cont.)

, hereby give permission to have

my child _________________________ take part in the study being

conducted by Mr. Raymond Pass. I understand that this will involve 
my child taking a number of tests to be given by Mr. Pass. Although 
the tests will be given in my child's school, 1 understand that the
school,___________________ , is not responsible for the design
or running of the study, or the analysis of the results. These 
responsibilities are entirely that of Mr. Pass.

Date Signature

Yo •______________________ , doy mi permiso par que mi nino/a

___________________________ participe en un estudio conducido por
el Sr. Raymond Pass. Yo comprendo que esto significa que mi nino/a 
participara en una series de examenes adrainistrado por el Sr. Pass. 
Aunque los examenes .seran administrados en la escuela, yo comprendo 
que la escuela ________________ , no es responsable por la

administracion del estudio, ni por los analisis de sus resultados. 
La responsabilidad de este estudio sera enteramente del. Sr. Pass.

Fecha Firma
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Appendix B» (cont.)

1/ ________________________________ , hereby give permission to have
my child,________________________________ , take part in the study
being conducted by Mr. Raymond Pass. I understand that this will involve 
my child taking a number of tests to be given by Mr. Pass. Although 
the tests will be given at the Morrisania Center for Child Development,
I understand that neither the Center for Child Development, nor the 
Morrisania Neighborhood Family Care Center, is responsible for the 
design or runing of the study, or the analysis of the results. These 
responsibilities are entirely that of Mr. Pass.

Date Signature

Yo, _____________________________ , doy mi permiso para que mi nino/a,
  participe en el estudio conducido por

el Sr. Raymond Pass. Yo comprendo que esto significa que mi nino/a 
participara en una series de examenes administrado por el Sr. Pass. 
Aunque los examenes seran administrados en el Center for Child 
Development, yo comprendo que ni el Center for Child Development, 
ni el Morrisania Neighborhood Family Care Center, es responsable por 
la admfnistracion del estudio o por los analisis de sus resultados.
La responsabilidad de este estudio sera enteramente del Sr. Pass.

Fecha Firma
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Appendix C. N.Y.C. Board.of Education Permission Letter

b o a r d  o f  e d u c a t i o n  o f  t h e  c i t y  D F  NEW YORK 

O F F IC E  O F  ED U C A TIO N A L  EV A LUA TION
H O  LIVINGSTON ST R E E T . BROOKLYN. N . Y . 1 1 2 0 1

A l a n  & Bl u m n e r . Ph . Q ’ R ichard T. Tu r n e r, Ph-D,
AMMT. AOUIM. D i M S T MA C T IN G  D IR E C T O R

January 12,1979

Hr. Raymond Pass 
115 DeHaven Drive 
Yonkers, New York 10703

Dear Mr. Pasa:

I am happy to inform you that your proposed study entitled,
"AN INVESTIGATION OF INTERNAL VERBAL MEDIATION DURING THE SOLUTION OF 
THE SURFACE NON-VERBAL VISUAL PERCEPTION PROBLEMS" has been approved 
by the Office of Educational Evaluation, with the following conditions:

1. Before involving any child in your study, you must 
obtain written parental consent. (I have enclosed 
a form which you may follow in drawing up your own 
Parental Permission Form.)

2. Your report of the study should not include identi­
fication of any school or school personnel. A code 
system should be used.

3. You must make it very clear to your prospective re­
spondents that their cooperation is .on a purely 
voluntary basis.

Whenever your report is ready, I would be Interested in receiving a copy. 

Best wishes in this endeavor.

P.S. You may duplicate this letter in any quantity you need in order to 
inform cooperating principals and community superintendents that 
you have received approval from the Office of Educational Evaluation.

Sincerely yours

ASB:gew
Ends.

Alan S. Blumner 
Acting Director
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A p p e n d i x  p. Score Sheet for Mattis N a m i n g  T est  

MATTIS NAMING T1ST
'3

Name Date_________________  No._______-

OBJECTS
Cup _____  ___________________________________________________________ _
Spoon _____  ____________________________________________________________
Comb
Ashtray  ~________   '_______________________________
Ring _____  _____________________________________________________________
Fork
Matches
Jar
Light bulb 
Pen
Shoe lace 
Bottle 
Envelope 
Spring

COLORS
Red _____
Green _____  _____________________________________________________________
Blue
Yellow _____  _____________________________________________________________
Pink _____  _____________________________________________________________
Orange
White ___________________________________________________________

BODY PARTS 
Nose
Mouth _____
Chin________ _____  _____________________________________________________________
Thumb ____ _ _____________________________________________________________
Shoulder_________________________________________________________________________
Wrist    •
Elbow _____  _____________________________________________________________
Knee _____
Ankle

2
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NEUROSENSORY CENTER COMPREHENSIVE EXAMINATION FOR APEASIA

TEST 5 Sentence Repetition

I II III IV
1. Look
2. Cone here.
3. Help yourself.
4. Bring the table.
5. Summer is coming.
5. The iron was quite hot.
7. The birds were singing all day.
8. The paper was under the chair.
9. The sun was shining throughout the day.
10. He entered about eight o ’clock that night.
11. The pretty house on the mountain seemed empty._______________ i______ i_
12. The ladv followed the path down the hill 

toward nome.
1
’ 1

\ —  ■ ...f

13. The island in the ocean was first noticed 
by the young boy. !

14. The distance between these two cities is too j ! j 
far to 'travel, hv :‘car. 1 i >

15. A judge here knows the law better than those 
people who must appear before him.

* *t 1
i

16. There is a new method in making steel which 
is far better than that used before.

17. This nation has a good government which gives 
us many freedoms not known in times past.

18. The friendly man told us the directions to 
the modern building where we could find the 
club.

19. The king knew how to rule his country so
that his people would show respect for his 
government.

29. Yesterday he said he would be near the village 
station before it was time for the train to 
come.

21. His interest in the problem increased each time 
that he looked at the report which lay on the 
table.

22. Riding his black horse, the general came to the 
scene of the battle and began shouting at his 
brave men.
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TOKEN TEST

Present tokens’̂ in randan order. Instructions may be repeated once:

1. Shew me a circle
2. Show me a square
3. Shew me a yellcw one
4. Shew me a. red one
3. Show me a blue one
6. Show me a qreen one ■*

7. Show me a white one
Total A (7)

Present only large tokens in randan order. Instructions nay be 
repeated once:

8. Show me the yellow square
9. Shew me the blue circle
10. Show me the qreen circle
11. Show me the white square

Total B (8)

Present all tokens in randan order. Do not repeat instructions:
12. Shew me the small white circle .
13. Shew me the large yellcw square /

14. Show me the large green square
15. Show me the small blue square

Total C (12)

Present large tokens only in randan order. Do not repeat 
instructions:
16. Take the red circle and the green square
17. Take the yellcw square arri the blue square
18. Take the white square and the qreen circle
is. Take the white circle anct the red circle

Total D (16)

Present all tnfcpna in randan order. Do not repeat instructions:

20. Take the large white circle and the small qreen square
2l. Take the small blue circle and the large yellcw square
22. Take the large green square and the large red square
23. Take the large white square and the small qreen circle

Total E (24)

/ v a c



Appendix F. (cont.) 
TOKEN TEST

177

Present large squares in first and large circles in second 
row only. Green and yellow colors should be adjacent.

24. Put the red circle on the green square.

25. Put the white square behind the yellow circle.

26. Touch the blue circle with the red square.

27. Touch the blue circle and the red square.

28. Pick up the blue circle or the red square.

29. Move the green square away from the yellow square.

30. Put the white circle in front of the blue square.

31. If there is a black circle, pick up the red square.

32. Pick up all squares except the yellow one.

33. Put the green square beside the red circle.
1

34. Touch the squares slowly and the circles quickly.
'!
i

Put the red circle between the yellow square and 
35. the green square.

36. Touch all circles, except the green one.
]

37. Pick up the red circle - no - the white square.

38. Instead of the white square, pick up the yellow circle.
i

1

I

39. Together with the yellow circle, pick up the blue circle.
I

1
- 1

/cr Total F (96)
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A p p e n d i x  G. Or der  of P r e s e n t a t i o n  of Answer C h o i c e s  

in "Focus" C o n d i t i o n

Scale

Item A Ab B

1 1 2 3 6 5 4 5 2 4 3 1 6 3 1 5 2 4 6

2 6 3 4 1 5 2 5 6 1 2 3 4 4 6 3 5 1 2

3 5 6 1 2 2 1 2 4 6 1 3 5 4 1 2 5 6 3

4 2 3 1 4 6 5 4 1 2 5 6 3 6 4 5 3 2 1

5 5 2 4 3 1 6 2 3 1 4 6 5 1 2 3 6 5 4

6 4 6 3 5 1 2 3 1 5 2 4 6 1 5 6 4 2 3

7 6 4 5 3 2 1 1 5 6 4 2 3 2 3 1 4 6 5

8 • 3 1 5 2 4 6 6 4 5 3 2 1 3 5 2 6 4 1

9 4 1 2 5 6 3 3 5 2 6 4 1 6 3 4 1 5 2

10 2 4 6 1 3 5 1 2 3 6 5 4 2 4 6 1 3 5

11 1 5 6 4 2 3 6 3 4 1 5 2 5 2 4 3 1 6

12 3 5 2 6 4 1 4 6 .3 5 1 2 5 6 1 2 3 4
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Appendix H. Statistics Used in this Study

S t a t i s t i c

C o m p u t e  r

Package  S u b - P r o g r a m

D e s c r i p t i v e  data - means, s.d. 

D e s c r i p t i v e  data - a d j u s t e d  means,

D E L T A  data

t-tests

H o m o g e n e i t y  of va ri ance tests 

Pe ar s o n  c o r r e l a t i o n  coeffs.

Trend an aly s e s  

ANOVA, A N O C O V A

H o m o g e n e i t y  of r e g r e s s i o n  coeffs. 

M u l t i p l e  c o r r e l a t i o n  coeffs. 

N e u m a n - K e u l s  a n a lys es  

C h i - S q u a r e

z tests for d i f f e r e n c e  be tween  

P e a r s o n  C o r r e l a t i o n  coeffs.

SPSS B r e a k d o w n

D A T A T E X T  A nova  

SPSS T- Test

SPSS T-Tes t

SPSS P e a r s o n  Corr

SPSS O n e w a y

D A T A T E X T  A n o v a 

B MD P P 1 V

c a l c u l a t e d  by hand 

c a l c u l a t e d  by hand 

c a l c u l a t e d  by hand

c a l c u l a t e d  by hand
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