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CHAPTER I  

THE FROBIEM 

Statem ent o f  th e  Problem

Since subnormal in te l l ig e n c e  i s  freq u e n tly  the b a s is  fo r  removing 

a  c h ild  from the  mainstream of d a i ly  l i f e ,  IQ d e lin e a tio n s  can re le g a te  

re ta rd e d  c h ild re n  to  a process of dehum anisation through sensory , s o c ia l  

and em otional d e p riv a tio n . Considering the  f a c t  th a t  language i s  the 

v e h ic le  through which, fo r  the  most p a r t ,  IQ sco res are  g e n e ra lly  ob­

ta in e d , and th a t  an understanding o f subnormal language fu n c tio n s  are 

r e l a t iv e ly  unknown, a  c lo se  s c ru tin y  o f fu n c tio n a l c a teg o rie s  o f language 

s k i l l s  of the  m entally  re ta rd e d  i s  c r u c ia l .

In  th i s  w r i t e r 's  f iv e  years o f work w ith m en ta lly  re ta rd e d  c h i l ­

d ren , em p irica l experience has In d ic a ted  th a t  in te l l ig e n c e  sco res a re  a 

poor index o f fu n c tio n a l s k i l l s  in  sp e c if ic  language ta s k s .  There is  

a lso  th e  qu estio n  a s  to  what degree language d is fu n c tio n  i s  due to the  

co n d itio n  as  opposed to  la c k  of t r a in in g .  I f  th e  m en ta lly  re ta rd e d  in d i ­

v id u a l were g ranted  s im ila r  amounts and q u a li ty  o f environm ental s tim u la­

t io n  w ith in  th e  l im ita t io n s  determ ined by the  co n d itio n , would the  gap 

between them in  language a b i l i t y  dim inish?

Although in v e s tig a to rs  agree th a t  on general language measures 

MRs sco re  lower th an  normals (McCarthy, 1961*; McQratfcr, 1968} S p rad lin , 

1963), as to  exp ress iv e  s k i l l s ,  Schlanger and G ottesleben  (1957) found 

th a t  79% o f  a  la rg e  in s t i t u t i o n a l  sampling o f  MR su b je c ts  were d e f ic ie n t
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in  speech. Em pirically, th is  w riter has found th at d efective  speech 

patterns appear to be the s in g le  most pervasive problem in  the m entally  

retarded. From another em pirical po in t o f view, the lis te n in g  s k i l l s  o f  

MRs are frequently a ffected  by such behaviors as in a tten tio n , hyper­

a c t iv ity  and emotional l i a b i l i t y .  Experimentally, in  th is  area l i t t l e  

more than auditory acu ity  o f  MRs has been in vestigated  (McGrady, 1963). 

Very l i t t l e  information about the functions necessary for the in tegration  

o f peripheral auditory information i s  av a ila b le . D efective expressive  

speech patterns can r e su lt  from d e fic ie n c ie s  in  auding functions since  

input -  output processes are part of a complicated interwoven communi­

cation network (Hardy, 1965$ Schlanger, 1967).

Auding, in  th i s  s tudy , i s  a  c e n tr a l  m ediating p rocess w hich, f o l ­

lowing the  schema by Kirk and McCarthy (1968), begins w ith th e  re c e p tiv e  

process and ends p r io r  to  th e  expressive  p ro cess . Hardy (1965) d escribed  

the  term as "the in te g ra t iv e  fu n c tio n  in  th e  b r a in 's  management of 

aco u s tic  Inform ation £ p . y f j ."  He o u tlin e d  sev e ra l auding fu n c tions 

which u n d e rlie  language o p e ra tio n s : (1) re c e iv in g  an adequate v a r ie ty  o f

a u d ito ry  s t im u li ,  (2) reco gn ising  a u d ito ry  s t im u li ,  (3) d is tin g u ish in g  

d iffe ren c es  between a u d ito ry  s t im u li ,  (U) developing an i n t a c t  memory 

system : long term , invo lv ing  th e  s to r in g  o f  inform ation and i t s  r e c a l l ,

and s h o r t  term , invo lv ing  s e q u e n tia l i ty ,  and (5) u t i l i s i n g  an adequate 

feedback system. Concomitants o f  th ese  p e rcep tiv e  and in te g ra t iv e  auding 

p rocesses a re  co n cep tu a lisa tio n  and le a rn in g  a b i l i t y .

I t  i s  apparen t th a t  auding func tions as a  major component o f  a  

com plicated language ch a in . With the  auding p rocess seen as p a r t  o f a 

la rg e r  system, some o f i t s  r e la te d  fu n c tio n s  w ith  regard  to  m en ta lly  r e ­

ta rd ed  ch ild ren  have been o f  some concern to  in v e s t ig a to r s .  Soma
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s tu d ie s  in  le a rn in g  and memory func tions in d ica ted  the  p o s s ib i l i ty  o f 

some r e la t iv e ly  in t a c t  performance by the m en ta lly  re ta rd e d  such as speed 

o f le a rn in g  (Eisman, 19!>8; Q oulet, 1968), r e c a l l  in  le a rn in g  ta sk s  

(Stedman, 1963), re te n tio n  of m a te r ia l (Jenson, 1963) and long-term  

memory ( E l l i s ,  1970). Clausen (1966) suggested th a t  p e rcep tu a l v a r ia b le s  

shoved le s s  consistency  o f  p a tte rn  than  motor ta sk s  fo r  m entally  re ta rd e d  

c h ild re n  b u t l im ited  ou tpu t was n o t n e c e s sa r i ly  the r e s u l t  of f a u l ty  in ­

pu t (C lausen, 1966; O'Connor & Hermelin, 1963). An asp ec t o f  in p u t was 

in v e s tig a te d  by Schlanger and Galanovaky (1966) who found th a t  re ta rd e d  

c h ild re n  were d e f ic ie n t  in  au d ito ry  d isc r im in a tio n . A dd itional problems 

were in d ic a ted  by MRs' lack  o f  a b i l i t y  to  e s ta b l is h  a  re la tio n s h ip  between 

a fu n c tio n a l catego ry  and i t s  v e rb a l d e sc r ip tio n  (B o lla , 1971; L uria ,

1963; Stephens, 1966). S p its  (1966) found th a t  a ro u sa l, a t te n t io n ,  and 

ho ld ing  inform ation fo r  permanent s to rage  appeared to  be the  r e ta r d a te s ' 

g re a te s t  d e f ic ie n c ie s . Lipman (1963) in d ic a te d  th a t  r e ta rd a te s  do n o t 

s ta re  a sso c ia tio n s  as  e f f i c i e n t ly  as normals and Stedman (1963) re p o rted  

th a t  poor r e c a l l  in  the  r e ta rd a te  may in d ic a te  a  r e t r i e v a l  breakdown 

ra th e r  than  a  prim ary s to rag e  problem. S p its  and Lipn&n agreed th a t  r e ­

ta rd a te s  show a d e fic ien c y  in  in p u t o r f i l i n g .  S p its  posed a d d itio n a l 

problems:

Once we view human le a rn in g  as b e in g  la rg e ly  dependant on both 
Imposed and in t r i n s i c  o rg an isa tio n  o f th e  incoming s tim u li ,  we 
must consider the  p o s s ib i l i ty  o f q u a l i ta t iv e  d iffe ren c es  w ith 
re ta rd a te s  d e f ic ie n t  in  o rg an isa tio n  c ap a c ity , n o t sim ply 
memory. I t  i s  c le a r ly  p o ss ib le  th a t  r e ta rd a te s  possess the 
p h y s ica l a b i l i t y  to  remember a s  w e ll as  normals b u t  because o f 
a  d e fic ien cy  in  c a te g o ris in g  th e  mass of incoming d a ta  in to  a 
few la rg e  chunks, th ey  a re  sim ply overloaded . I t  has been 
shown th a t  r e ta rd a te s  do, in  f a c t ,  dem onstrate a  d e fic ien cy  in  
a b s tra c tin g  common elem ents ^ p . ySJ.

The above fin d in g s  c le a r ly  suggest t h a t  d e f ic ie n c ie s  in  such
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a u d ito ry  fu n c tio n s  as au d ito ry  o rg a n isa tio n , c a te g o r is a tio n  and sto rage  

and r e t r i e v a l  o f a u d ito ry  inform ation appear to  a f f e c t  the  language de­

velopment o f  NR c h ild re n .

With th ese  fin d in g s  in  Kind, th is  In v e s tig a tio n  in q u ired  in to  the  

performance on e ig h t  auding ta sk s  u t i l i s i n g  c u r re n tly  av a ilab le  standard ­

ised  t e s t s  and su b te s ts  in  o rder to  e stim ate  r e la t iv e  weaknesses and 

s tre n g th s  in  auding performance o f MR c h ild re n  as  compared to  normal c h i l ­

d ren . The t e s t  s t im u li  rep resen ted  asp ec ts  o f  a  th e o re tic a l  model which 

assune c a te g o r is a tio n  o f fu n c tio n s  to  be te s te d .  In  a c tu a l i ty  th e se  c a te ­

g o ries  cannot be c le a r ly  sep a ra te d . D espite the  lim ita tio n s  in h e re n t in  

th is  problem , the  use of a th e o re t ic a l  schema breaks down the com plicated 

process o f  auding in to  p o te n t ia l ly  observable u n i t s .

D e fin itio n  o f Terms

The fo llow ing a re  d e f in it io n s  o f the major terms used in  t h i s

study:

1 . Mental R etard a tio n .  Mental r e ta rd a tio n , as defined  by  the  

American A ssocia tion  o f Mental D eficiency  (Heber, 1961), re fe r re d  to  

"sub-average general in t e l l e c tu a l  fu n c tio n in g , which o r ig in a te d  during 

th e  developm ental period  and i s  a sso c ia te d  w ith  impairment in  adap tive  

beh av io r."  (See Appendix A f o r  a  more d e ta i le d  d e sc r ip tio n  o f te rm ino l­

ogy). Adaptive behavior was considered  by Heber to  in c lu d e : (a) matura­

t io n  (sensory-m otor s k i l l s ) ,  (b) le a rn in g  (academic s k i l l s ) ,  and

(e) s o c ia l  adjustm ent ( a d u l t ) .

2 . Normal.  Normal in  t h i s  study assumed an IQ o f 80 or above as 

defined  b y  th e  Wechsler In te ll ig e n c e  Soale f a r  C hildren (19U9)• This 

assumption was based cm the  a b i l i t y  o f  the  c o n tro l group to  p a r t ic ip a te
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In  re g u la r  p reschool and grade school c la s s e s . In  a d d itio n , th ese  c h i l ­

dren a t ta in e d  vocabulary recep tio n  sco res on th e  Peabody P ic tu re  Vocabu­

la ry  T est r e l a t iv e ly  c lo se  to  t h e i r  ch ro n o lo g ica l age.

3 . Auding. Auding, as employed in  t h i s  s tudy , re fe r re d  to  " the  

a b i l i t y  necessary  to  recogn ise  and /or understand what i s  heard  . . .  an 

o rg an is in g  p rocess which in v o lv es  the in te r n a l  m anipulation o f  p e rc ep ts , 

concep ts, and l in g u is t i c  sywbols. I t  i s  a c e n tr a l  M ediating p rocess 

e l i c i t e d  by  the  re cep tiv e  process and preceding the expressive  process 

/K irk  & McCarthy, 1968, p . 717."

U. Auding Tasks. Auding ta sk s  r e fe r re d  to  the  t e s t s  o r  su b te s ts  

used in  th i s  study  to  e v a lu a te  v a rio u s  fu n c tio n s  o f  au d ito ry  a b i l i t y  such 

as au d ito ry  re c e p tio n , a u d ito ry  g ram aatica l and sy n ta c tic  In te g ra tio n , 

au d ito ry  a n a ly s is ,  a u d ito ry  s y n th e s is , a u d ito ry  d isc r im in a tio n  and aud ito ry  

sequential memory.

•>. Mental Age. In th i s  s tudy , m ental age i s  the s tandard  score

in  months ob ta ined  by th e  su b je c ts  on the  Peabody P ic tu re  Vocabulary 

T est (MA /P P I f f ) ,

6 . Language. According to  C a rro ll (1967), language i s  a  " s t ru c ­

tu re d  system o f a r b i t r a r y  vocal sounds and sequences o f sounds which a re  

used, o r can be used, in  in te rp e rso n a l coaenm ioation by an aggregation  

o f human b e in g s , and which ra th e r  ex h au s tiv e ly  catalogues th e  th in g s , 

ev en ts , and p rocesses in  th e  human e n v iro n w n t."

7 . Expression.  Expression was exp la ined  by K irk  and McCarthy

(1968) as  "those s k i l l s  necessary  to  exp ress id eas  or to  respond e i th e r

v o c a lly  o r  by g estu res  o r movements."

8 . R eception.  Reception is  " th e  a b i l i t y  to  recogn ise  and /or 

understand  what i s  seen or heard  /K irk  & McCarthy, p . ’f j t n on th e
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autom atic (p e rcep tu a l) and re p re se n ta tio n a l (concep tual) le v e l  (K irk 

& K irk , 1971, p . 20).

9 . P e rcep tio n .  P ercep tion  i s  "an in p u t, o u tpu t process which in ­

volves a complex system o f in te g ra tio n s  between the  va rio u s  sense f ie ld s  

and between p re sen t and p a s t  sensory  im pressions o u t of which in te g ra tio n  

grows the  im pression of r e la t io n s h ip s  upon which a c tio n  i s  based  ^ S tra u ss  

& K ephart, 1955, p . 787."

10. Concepts. According to  C a rro ll (196b) a concept i s  " the  i n t e r ­

n a l re p re se n ta tio n  o f  a c e r ta in  c la s s  o f ex p erien ces, th ese  experiences 

b e in g  e i th e r  the  d i r e c t  response to  a sp ec ts  o f  the  e x te rn a l environm ent, 

o r responses to  o th e r experiences / p .  82^,"
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CHAPTER I I  

RELATED LITERATURE 

Introduction

Speech p a th o lo g is ts  hare moved from a major concern w ith  speech 

d e fe c ts  to  the  in v e s t ig a tio n  o f  a  m ulti-d im ensional view o f language 

problem s. V/hile th e  focus was p rim a rily  on a r t ic u la t io n  d e fe c ts , com­

p a ra t iv e ly  l i t t l e  work was done on the  re c ep tiv e  and in te g ra t iv e  asp ec ts  

o f language fu n c tio n  (McCarthy, 1961*). This con cen tra tio n  o f a c t i v i ty  

was a  r e s u l t  o f th e  n a tu ra l  l im ita t io n s  o f a com paratively  new f i e l d ,  

problems in h e ren t in  the  many com plexities a sso c ia ted  w ith  language de­

velopment, and a  la ck  o f  o b je c tiv e  experim entation  in  the  f i e l d .  A 

number o f  s tu d ie s  dem onstrate the  e f f e c t s  o f  various auding v a ria b le s  

upon language d e f ic ie n t  and normal c h ild re n .

Auding Problems in Mental Retardation 

Auditory Perception

Spivak (1963) and S trau ss  e t  a l .  (1955) agree th a t  a u d ito ry  p e r­

cep tio n  i s  more d i f f i c u l t  to  an aly se  th an  v is u a l p e rc ep tio n , and th is  

f a c t  may account fo r  th e  lim ite d  number of s tu d ie s  a v a ila b le . Among 

those experim enters who rep o rted  on percep tua l measures, Clausen (1966) 

s tu d ied  c o n s te lla tio n s  o f  Im paired and i n t a c t  fu n c tio n s  in  m en ta lly  

re ta rd e d  and normal c h ild re n . The m en ta lly  re ta rd e d  group was comprised 

o f  276 s u b je c ts , ch rono log ica l age range from 8 to  2li in  th re e  age
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groups. The normal group co n sis ted  o f 112 su b je c ts , 8 to  10 y ears  o f  

age* A comparison o f th ree  age groups o f r e ta rd a te s  w ith  the  normal 

group recorded  p e rcep tu a l measures to  shew le s s  co n sis ten cy  o f p a tte rn  

than  motor v a r ia b le s . Clausen found th a t  sim ple motor ta sk s  were r e l a ­

t iv e ly  more Im paired than p e rcep tu a l m easures. Since a t te n tio n  and cog­

n i t io n  a re  involved w ith  p e rcep tio n , and g en e ra lly  rep o rted  to  be d e f i­

c ie n t  in  m entally  re ta rd e d  c h ild re n , th i s  f in d in g  was unexpected. He 

found th a t  p e rcep tu a l d isc r im in a tio n  was r e s t r i c t e d  in  p ro p o rtio n  to  th e  

l im ita t io n  o f  speech images fo r  naming. This fin d in g  supported observa­

tio n s  and form ulations by Luria (1963) and Vygotsky (1962).

Wiener (1969) s ta te d  th a t  the a u d ito ry  m odality  in  p e rcep tu a l 

ta sk s  appeared s ig n if ic a n t ly  inadequate in  language d e f ic ie n t  ch ild ren  

w ith  normal IQs and tended to  be i r r e v e r s ib le .  According to  him, the 

problem may be (a) confined to  the  v e rb a l conceptual a re a , (b) involved 

w ith the p rocessing  of various au d ito ry  s tim u li,  and (c) connected p r i ­

m arily  w ith  the  sensory avenue. Since m entally  re ta rd ed  ch ild ren  a re  

u su a lly  language d e f ic ie n t  ch ild ren  the  problems may be analogous.

Schlanger (1958) s tu d ie d  the e f f e c t s  of s ix  background noise con­

d it io n s  on the  a u d ito ry  d isc rim in a tio n  of 2U b ra in  in ju re d  m entally  r e ­

ta rd ed  c h ild re n . The r e s u l ts  in d ic a te d  th a t  there  were no d iffe ren c es  

as a function  of background n o is e s . Another study was done by Schlanger 

and Oalanowsky (1966) who in v e s tig a te d  a u d ito ry  d isc rim in a tio n  in  r e ­

ta rd a te s  and normals matched fo r  m ental age, from U y e a rs , 6 months to  

10 y e a rs , 6 months. The su b jec ts  co n sis ted  o f 85 In s t i tu t io n a l iz e d
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m ental r e ta rd a te s  and 86 norm als, a l l  o f whom had normal hearin g  and 

in t e l l i g i b l e  speech. The b a t te ry  o f  t e s t s  c o n sis ted  o f  the  Templin 

P ic tu re  Sound D iscrim ination  T est, the Boston U n iv e rs ity  Speech Sound 

D iscrim ination  T e s t, th e  Vfepnan A uditory D iscrim ination  T es t, and nonsense 

sy lla b le  sound d isc r im in a tio n  t e s t s .  The r e s u l ts  in d ica ted  th a t  normal 

c h ild re n  were s ig n i f ic a n t ly  su p erio r in  a u d ito ry  d isc r im in a tio n .

A look a t  th e  l i t e r a t u r e  in d ic a te s  th a t  l i t t l e  work has been done 

on a u d ito ry  p e rcep tio n  in  the  language o f m entally  re ta rd ed  c h ild re n .

More questions have been ra is e d  than  answers have been found. What can 

be s a id  in  the l i g i t  o f  p re sen t evidence i s  th a t  m entally  re ta rd e d  

ch ild ren  appear to  be d e f ic ie n t  in  a u d ito ry  p e rcep tio n .

C onceptualization

T h e o re tic a lly , a u d ito ry  p e rcep tio n  i s  a  fu n c tio n  sep a ra te  from con­

c e p tu a lis a tio n  b u t a c tu a lly  cannot be c le a r ly  d i f f e r e n t ia te d  from i t  

(McCarthy & Olson, 196b) • While recogn ising  th i s  problem, sons in v e s t ig a ­

tio n s  have a ttem pted to  d ea l w ith  aspec ts  o f co n cep tu a lisa tio n  in  language 

d e f ic ie n t  c h ild re n  (S ch lefe lbusch , 1972). Wiener (1969) compared the cog­

n i t iv e  fu n c tio n in g  o f 2f> experim ental su b je c ts , w ith  measured language de­

f ic ie n c y  h e ld  c o n s ta n t, to  lb  matched c o n tro ls , s ix  to  e i g i t  years  of age. 

Language d e fic ien c y  was defined  a s  d i f f i c u l ty  w ith  conceptual le v e l  ta sk s  

in  the  a u d ito ry  m odality . The s h o r t form o f  th e  WISC was used to  f in d  

c h ild re n  w ith  v e rb a l IQs below 90 and a t  l e a s t  15 p o in ts  below the  WISC 

performance IQ. The experim ental t e s t  b a t te ry  was based on the  Wepamn 

(I960) model employing th e  v is u a l  and au d ito ry  m odality  on th e  p e rcep tu a l 

and conceptual le v e l s ,  and using th e  output m odality  in  p o in tin g , graphio
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and o ra l  re sp o n ses. The experim ental group was s ig n i f ic a n t ly  in f e r io r  

to  the  c o n tro l group on every  t e s t  in v o lv in g  th e  a u d ito ry  m odality  

(concep tual and p e rc ep tu a l t a s k s ) . The a u d ito ry  m odality  seemed to  be a 

c e n tr a l  o rgan ising  fa c to r  in  th e  co g n itiv e  fun c tio n in g  o f language d e f i ­

c ie n t  c h ild re n .

Along d i f f e r e n t  l in e s  o f  s tudy , O'Connor and Hermelin (1963) found 

th a t  t ra in a b le  re ta rd a te s  used concepts and c a teg o rie s  in  s o r tin g  ta sk s  

and could tr a n s fe r  p r in c ip le s  of c la s s i f ic a t io n  to  s im ila r  problem s. They 

may hare  needed many t r i a l s  to  le a r n ,  b u t th ey  then  appeared to  remember. 

They claim ed th a t  th e  degree o f  le a rn in g  was mare im portan t than  the  num­

b er o f  t r i a l s  re q u ire d  fo r  th e  ta s k . O'Connor e t  a l .  s ta te d  th a t  the  

"low le v e l  o f responsiveness may account fo r  gen era l in h ib i t io n  and lack  

o f o u tp u t r a th e r  th an  impairment of in p u t mechanisms / p .  1087." This 

f in d in g  suggests t h a t  non-lim bic a sso c ia tiv e  auding d e f ic ie n c ie s  may re p ­

re s e n t  the i n a b i l i t y  o f re ta rd e d  ch ild ren  to  a sso c ia te  words and s ig n s , 

i . e . ,  a q u a l i ta t iv e  a sso c ia tiv e  problem. This f in d in g  supports Qeschwind 

(1968) who claim ed t h a t  those  neuro-sensory  in te rco n n ec tio n s  make the 

development of language p o s s ib le . Lennsberg (1969) d iscussed  the no tio n  

o f  la ck  o f connection between n eu ro lo g ica l a reas  which could account fo r  

some d e f ic ie n c ie s .

The purpose o f a  s tu d y  by  Stephens (1966), u t i l i s i n g  a  d i f f e r e n t  

approach, was to  examine the ways in  which sub-normal in d iv id u a ls  use  the 

concep tual c a te g o rie s  which th ey  p o sse ss . The su b jec ts  w ere: (a) 30 sub­

je c t s  w ith  average in te l l ig e n c e ,  IQ range 96-108, IQ mean o f 101} and

(b) 30 su b je c ts  w ith  sub-normal In te l l ig e n c e , IQ range U7-72, w ith an IQ 

mean o f  60.  The procedure was an in v e s t ig a tio n  o f t t o  a b i l i t y  to  employ 

th e  a p p ro p ria te  c a teg o ry  and the c a p a c ity  to  provide the  c o r re c t  v e rb a l



11

name f o r  the category  used. The method was a  t e s t  of two sample cards 

and 25 t e s t  c a rd s . S ub jec ts  were In s tru c te d  to  f in d  the o b jec ts  most 

a l ik e .  The cards were p resen ted  a  second time and the  su b je c ts  were 

asked to  what category  the  cards belonged. The r e s u l t s  showed th a t  (a) 

sub-norm als were inadequate in  independent usage of c a te g o r ie s , and (b) 

sub-norm als had le s s  a b i l i t y  to  p rovide v e rb a l names fo r  the c a te g o rie s  

u sed . The conclusions were th a t  when sub-normals could use a category  

independently , th ey  s t i l l  had d i f f i c u l ty  in  sp ec ify in g  the  c o r re c t  name.

In  a d d itio n , sub-norm als were n o t ab le to  co n cep tu a lise  th e  re la tio n s h ip  

between the fu n c tio n a l ca teg o ry  and i t s  v e rb a l d e sc r ip tio n .

B o lla , e t  a l .  (1971) attem pted to  ev alu a te  the  a b i l i t y  o f r e ­

ta rd a te s  and normals to  u t i l i s e  the  opposition  ooncept. The su b jec ts  

c o n s is te d  o f (a ) those w ith average in te l l ig e n c e ,  96 in  number, who a t ­

tended p u b lic  schoo ls , (b) fa m il ia l  r e ta rd a te s ,  96 in  number, who a ttended  

p u b lic  school; and (c) 96 o rg a n ic a lly  re ta rd e d  c h ild re n , 65 o f whom were 

in s t i tu t io n a l i s e d .  Pour groups o f mean MAs o f s ix ,  seven, e ig h t ,  and te n  

y ears  were re p re se n te d . In  terms of the  e f f ic ie n c y  o f concept usage, th e  

r e ta rd a te s  d isp layed  v e rb a l m ediation d e f i c i t s  in  (a) frequency o f  meet­

ing  c r i t e r io n ,  (b) number o f o o rre c t cho ices, and (c) tim e . Non­

r e ta rd a te s  were mere e f f ic ie n t  in  the t r a n s f e r  o f the o p p o sitio n  concept 

to  o th e r dimensions th an  fa m il ia l  re ta rd a te s  and organic r e ta rd a te s .

With in c re a s in g ly  adequate v e rb a l m ediation, an in c rease  in  HA was 

fo u n d . In  younger c h ild re n , v e rb a l m ediation d e f ic ie n c ie s  were found in  

g e n e ra lis a tio n  o f  concep t, no t In  the  o r ig in a l le a rn in g . The conclusion  

was th a t  the a b i l i t y  o f th e  o rg a n ic a lly  re ta rd e d  to  u t i l i s e  concepts was 

i n f e r io r  to  fa m il ia l  r e ta rd a te s  and normals o f the  same MA.

A study by Weather wax and B enoit (1957) attem pted to  determ ine
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experim en ta lly  whether the presence of b ra in  in ju ry  in  m en ta lly  re ta rd e d  

c h ild re n  s ig n if ic a n t ly  a ffe c te d  th e i r  cap ac ity  fo r  a b s tr a c t  th in k in g .

The hypothesis  was th a t  both o rganic  and non-organic groups were capable 

of a b s tr a c t  th in k in g , th a t  th ey  d id  n o t d i f f e r  s ig n if ic a n t ly  in  th e  capa­

c i ty  f o r  a b s tr a c t  th in k in g , and th a t  p e r t in e n t  t r a in in g  was l ik e ly  to  in ­

duce a  measurable in c rease  in  a b s tr a c t  th in k in g  in  organic in d iv id u a ls . 

The su b jec ts  co n sis ted  of 25 in s t i tu t io n a l i s e d  c h ild re n  w ith  knownorganic 

impairment, IQ from 35 to  62, mean IQ a t  50, and 25 c h ild re n  w ith  no such 

s ig n s , IQ from 37 to  73 w ith mean IQ a t  52. Twelve p ic tu re s  comprised 

fou r c a te g o rie s  o f th re e  item s on sep a ra te  cards p resen ted  one per four 

seconds fo r  a to t a l  of s ix  t r i a l s ,  each composed of a  p re sen ta tio n  and an 

o ra l r e c a l l .  R esu lts  in d ic a ted  th a t both groups were ab le  to  th in k  

a b s tr a c t ly  in  terms o f  words f a m il ia r  to  them a t  a le v e l  beyond t h a t  of 

chance. The d iv is io n  of the o rganic  group in to  a t r a in in g  and non­

tra in in g  group re s u lte d  in  the  confirm ation  of th e  hypothesis th a t  t r a i n ­

ing  was re sp o n sib le  f o r  improvement. To summarize, m ental r e ta rd a te s  

(a) appeared to  be capable o f  choosing a  c o r re c t  oonoept, (b) seemed to  

have d i f f i c u l ty  in  v e rb a lis in g  i t  c o r r e c t ly ,  and (c) dem onstrated improve­

ment w ith  p ra c t ic e .

F u rther evidence of concep tual problems in  m ental r e ta rd a tio n  was 

rep o rted  by O'Comor and Hermslin (1963) who in v e s tig a te d  20 in s t i t u t i o n ­

a l is e d  male tra in a b le s  in  two groups o f  10 s u b je c ts . The mean chronolog i­

c a l  age was 12 y e a rs , 9 months and the IQ 1*0 to  1*7. The purpose o f the 

study was to  in q u ire  in to  how re ta rd a te s  use concepts as  a  p r in c ip le  of 

so lu tio n  and how th ey  t r a n s f e r  th e  a b i l i t y  to  c la s s i f y .  The groups were 

heterogeneous as to  re ta rd e d  ty p e s . R esu lts  in d ic a ted  th a t  r e ta rd a te s  

appeared to  use  sim ple concepts as p r in c ip le s  of s o lu tio n , b u t d id  no t
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follow  through on the  a b i l i t y  to  use the concept f o r  the purpose of c l a s s i ­

f i c a t io n .  The conclusion  was th a t  the "absence o f 'v o ca lisa tio n  leav es  a  

learn ed  p e rcep tu a l motor response u n s tab le  and e a s i ly  r e v e r s ib le .  Rein­

fo rc in g  v e rb a lis a t io n  le ad s  to  a s ta b le  and p e r s is te n t  ' s e t '  which i s  d i f ­

f i c u l t  to  rev e rse  707."

E l l i s  (1963) suggested th a t  a  subnormal c e n tr a l  system may be char­

a c te r is e d  by a  d e fic ien c y  of a v a ila b le  re v e rb e ra to ry  c i r c u i t s  which pro­

duces a  n o n -co n tin u ity  between e v e n ts . According to  E l l i s ,

. . .  i f  a stim ulus i s  compared w ith a s tan d a rd  p rev io u sly  ex­
perienced , even though th e  two s t im u li  are  equal in  some dimen­
sio n  ( i . e . ,  w eigh t, b rig h tn ess)  the  second w i l l  be judged 
g re a te r  than  th e  s tan d a rd . This e f f e c t  i s  s a id  to  r e s u l t  from 
a comparison o f the second stim ulus w ith  a fad ing  tra c e  of th e  
s tan d a rd , and the  longer the in te r v a l  between the two e x p eri­
ences, the lo n g er th e  e r ro r  £j>. 13j>7.

An example of a  new d e sc r ip tiv e  technique based on a  g en era tiv e  or 

tran sfo rm a tio n a l model o f grammar was used by Msnyuk (196U) to  s tudy  the 

grammar of c h ild re n . She th e o r is e d  th a t  the  b ra in  i s  unable to  s to re  in ­

form ation w ithou t c a te g o r is in g  or a ss ig n in g  membership to  many s t im u li .

A g en era tiv e  model o f grammar hypothesises th a t the peroe iver has in c o r­

p o ra ted  both th e  g en era tiv e  ru le s  o f the grarmoar and h e u r is t ic  component 

th a t  samples an in p u t sen ten ce . A s e r ie s  o f successive approxim ations 

determ ines which ru le s  a re  used to  generate  a  given sen ten ce . In  th i s  

way th e  c h ild  le a rn s  to  form ulate ca te g o rie s  of sen tence ty p es , i . e . ,  

a f f irm a tiv e , n eg a tiv e , im pera tive , e t c . ,  and can understand how to  b u ild  

sen tences w ith  which he has no form er experience . Ten ch ild ren  diagnosed 

as having in f a n t i l e  speech (IS) by a  te ac h e r and speech c l in ic ia n ,  and 

10 normal speaking ch ild ren  (NS) matched fo r  age, IQ, and socio-economic 

s ta tu s  provided language sam ples. The c h ild re n  were 3 y ears  to  5 y e a rs ,
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10 months, had IQs o f 125, and mere upper-m iddle c la s s .

More NS c h ild re n  used more tran sfo rm a tio n a l types a t  an e a r l i e r  

age and w ith  mare co n sis ten cy . A comparison of the  two groups on the 

a b i l i t y  to  rep ea t sen tences c o n ta in in g  v a rio u s  sy n ta c tic  s tru c tu re s  

showed t h a t  more item s were c o r r e c t ly  rep ea ted  by the MS group and more 

item s were rep ea ted  w ith  om issions in  the IS  group.

The speech o f  a tw o-year-o ld  c h ild  was taped  and analyzed to  com­

pare the  graimaar o f  the  IS ch ild ren  and a younger c h ild . Menyuk concluded

th a t  in f a n t i l e  speech i s  a  misnomer as the  graimaar of the o ld e s t  in  the

IS  group d id  n o t match th e  youngest NS. She found q u a n tita tiv e  and q u a li­

ta t iv e  d iffe re n c e s  in  the use o f  tran sfo rm atio n s  and r e s t r i c t e d  forms by 

the  two groups. The IS ch ild  was using the f i r s t  approxim ations o f  ru le s  

w ith  th e  few est opera tions to  form sen ten ces . The s t r ik in g  d is s im ila r i ­

t i e s  in  th e  r e p e t i t io n  a b i l i t y  o f  the IS  and NS groups appeared to  be no t 

due to  an i n a b i l i t y  to  hear b u t to  problems in  coding, according to  

Msnyuk. The NS group seemed to  use  the  sy n ta c tic  s tru c tu re  in h e re n t in  

the  sen tence  a s  an a id  to  r e p e t i t io n  w hile th e  IS c h ild re n  tended to  r e ­

p ea t f i n a l  u tte ra n c e s . This s tudy  was ab le  t o  d i f f e r e n t ia te  between the 

two groups on the  b a s is  o f th e  gram m atical model used and appears to  have 

p o s s ib i l i t i e s  fo r  e s ta b lis h in g  th e  p r io r i ty  of and sequence fo r  le a rn in g  

of the  va rio u s  form s.

This s tu d y  was an ingenious method of system atiz ing  the le a rn in g  

o f tran sfo rm atio n s  by c h ild re n  w ith  normal language and d e f ic ie n t  la n ­

guage. A c r i t ic is m  o f th e  s tudy  was her f a i lu r e  to  id e n t i fy  the  term 

" in f a n t i le  speech ." The p o s s ib i l i ty  o f  problems on a  phonemic le v e l  

was n o t taken in to  c o n sid e ra tio n  a s  in f a n t i l e  speech may w e ll be charac­

te r is e d  by s u b s t i tu t io n s ,  d i s to r t io n s ,  o r om issions o f  phonemes. Thus,
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a phoneme which might have been m lsa r tlc u la te d  o r om itted can be i n t e r ­

p re te d  as a  m orphological e r r o r .  This problem q uestions the v a l id i ty  o f 

the  f in d in g s . However, an im portan t c o n tr ib u tio n  to  the co g n itio n  of 

language s tru c tu re  in  language d e f ic ie n t  c h ild re n  was made which has pos­

s i b i l i t i e s  fo r  a p p lic a tio n  to  m en ta lly  re ta rd e d  c h ild re n .

In  a  s im ila r  v e in , Lee (1966) s tu d ie d  s y n ta c tic  development of the 

c h ild  by s e t t in g  up a  th e o re t ic a l  c o n s tru c t o f development o f e a r ly  syn­

ta c t i c a l  s t ru c tu re s  in  normal c h ild re n  c a lle d  "developm ental sentence 

ty p e s ."  A speech sample o f a norm ally developing c h ild  and a language 

delayed c h ild  was analyzed according to  the developm ental sentence ty p es  

to  compare abnormal syntax w ith  normal.

Four le v e ls  o f language development were d esc rib ed : Level I :

two word com binations which fo llow  rudim entary ru le s  and a re  the  b a s is  

o f ev en tu a l a d u lt  forms; Level I I :  th e  noun phrase which beg ins to  d i f ­

f e r e n t ia te  wcrd o rder; Level I I I :  C onstructions—expansions o f previous 

le v e l s ;  Level IV: Evolvement o f th e  k e rn e l sen tence, and the beginning o f 

tra n sfo rm a tio n s . The responses o f  two ch ild ren  th re e  y ears  o f age were 

compared. The normal c h ild  used mare types o f  sen tences and more advanced 

tran sfo rm atio n s  than th e  d e f ic ie n t  c h ild , and in  a  more c o n s is te n t and 

m eaningful way.

Lee concluded th a t  t h i s  method is o la te d  s p e c if ic  a re a s  o f  sy n tac ­

t i c  d e f ic ie n c ie s  and th a t  th e  c o n s tru c t may be u s e fu l  in  d e fin in g  a reas  

o f l in g u is t i c  inadequacy fo r  p lanning  therapy . She agreed with Msnyuk 

th a t  c h ild re n  w ith  language d e lay  d id  n o t fo llow  the  n a tu ra l  p a t te rn  of 

development a t  a  slower r a t e ,  b u t appeared to  be d e f ic ie n t  i n  making 

l in g u is t i c  g e n e ra lis a tio n s  necessa ry  f o r  normal s y n ta c t ic  developm ent. A 

u se fu l model of d ev ian t and normal language has been p resen ted , b u t th e
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u su al mammoth ta sk  of an a ly s is  l im ite d  th e  s tudy  to  two c h ild re n .

Many a d d itio n a l su b je c ts , a s  w ell a s  th e  development o f  more p a r­

simonious methods, w i l l  be needed to  reach  th e  goals of d i f f e r e n t i a l  

d iagnosis  and rem ed iation . I t  appears from the  av a ilab le  evidence th a t  

language d ev ian t ch ild ren  have d i f f i c u l t i e s  w ith  the  auding o f grammar, 

b u t the  auding ca teg o rie s  which may show prim ary d e f ic i t s  re q u ire  in v es­

t ig a t io n .

Learning and Memory Functions

P ercep tu al and conceptual problems in  the auding by m en ta lly  r e ­

ta rd ed  ch ild ren  have been d iscu ssed . Learning and memory fu n c tio n s  a re  

a d d itio n a l concom itants of auding problems in  m entally  re ta rd e d  c h ild re n , 

and p lay  an im portan t and su b tle  ro le  in  the  auding p ro cess . S p its  (1966) 

analysed the  le a rn in g  process as fo llow s: (a) arouse , (b) a tte n d ,

(c) in p u t, (d) ho ld , (e) temporary r e c a l l ,  ( f )  s to ra g e , and (g) permanent 

r e c a l l .  Loss o f auding in form ation  can occur anywhere along the  l in e .  

S p its  claim ed th a t  a ro u sa l, a t te n t io n ,  and hold ing  in fo rm ation  fo r  p er­

manent s to rag e  appeared to  be the r e ta r d a te s ' g re a te s t  d e f ic ie n c y . In  

term s o f in p u t ,  S p its  s ta te d ,  "normals freq u en tly  a c t  on the  incoming 

inform ation in  ways which a id  th e i r  le a rn in g  and memory; r e ta rd a te s  f r e ­

qu en tly  do n o t a c t  on the incoming m a te r ia l,  or a c t  on i t  in  ways th a t  

h inder le a rn in g  and memory /jp . 537."

Along th ese  l i n e s ,  Eisman (1958) compared th re e  groups o f  p u b lic  

school ad o lescen ts  ( su p e r io r , average, and re ta rd ed ) as  to  speed o f  

le a rn in g  o f  a  seven-card  p a ire d -a sso c ia te  problem . No s ig n i f ic a n t  d i f ­

ference  was found. The reasons fo r  t h i s  r e s u l t  were p o s tu la te d  by  Eisman 

to  be t h a t  (a ) IQ score  i s  n o t a  good p ro g n o stica to r of le a rn in g  a b i l i t y  

in  s p e c if ic  ta s k s , and (b) t h a t  d i f f e r e n t ia t io n  as to  th e  type o f
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performance ta sk s  involved i s  necessary  among re ta rd e d  in d iv id u a ls .

Johnson and Blake (I960) s e re  in te re s te d  in  s tudy ing  th e  r e la t iv e  

response o f re ta rd e d  and normal c h ild re n  w ith  eq u iv a len t m ental ages to  a 

number o f  in te l l e c tu a l  ta s k s .  The su b je c ts  c o n sis te d  o f  30 normals and 

30 re ta rd a te s  from re g u la r  and s p e c ia l c la s se s  re s p e c tiv e ly . The chrono­

lo g ic a l  age o f the re ta rd a te s  was 11 y e a rs , 3 months to  16 y e a rs , 11 

months, mean 13 y e a rs , 3 months, w hile the GA o f the  normals was 8 y e a rs , 

5 months to  11 y e a rs , 0 months, mean 9 y e a rs , 3 months. The MA of the 

r e ta rd a te s  was 8 y e a rs , 2 months to  10 y e a rs , 11 months, w ith  a mean of 

9 y ea rs , 2 months. The MA o f the normals was 7 y e a rs , 10 months to  11 

y e a rs , w ith  a  mean of 8 y e a rs , 3 months. The procedure was the  adm inis­

t r a t io n  o f a  memory t e s t  co n s is tin g  o f  s ix  nonsense s y lla b le s  to  each r e ­

ta rd a te  and normal su b jec t w ith  one-second exposure f a r  each s y l la b le .

The c r i t e r io n  used fo r  le a rn in g  th e  s y l la b le s  was two su ccessiv e  c o r re c t  

r e p e t i t io n s .  The ta sk s  involved were (a) immediate memory, (b) recogn i­

t io n  o f the  le a rn ed  s y l la b le s ,  and (c) r e c a l l  o f  the learn ed  s y l la b le s .  

There was no s ig n if ic a n t  d iffe re n c e  between th e  two groups on any of the  

th re e  ta s k s .

Along d i f f e r e n t  l i n e s ,  Berks an and Cantor (I960) s tu d ie d  2li men­

t a l l y  re ta rd e d  youngsters w ith  IQs o f 55 to  85 who were d iv ided  in to  an  

experim ental and c o n tro l group. The norm als, who numbered 30, were a lso  

d iv id ed  in to  an  experim ental and c o n tro l group, IQ between 86 and 115 . 

Each su b je c t le a rn ed  th ree  l i s t s  o f p a ire d  a s s o c ia te s . R esu lts  in d ic a ted  

th a t  normal c h ild re n  learn ed  p a ired  a s s o c ia te s  mare e f f i c i e n t ly  th an  r e ­

ta rd e d  c h ild re n . Findings in d ic a te d  th a t  v e rb a l m ediation  d id  f a c i l i t a t e  

le a rn in g  in  bo th  groups, and th a t  th e  degree of f a c i l i t a t i o n  in  le a rn in g  

was n o t s ig n if ic a n t ly  r e la te d  to  IQ le v e l  in  any group.
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R ossi (1962) s tu d ie d  180 normal and I n s t i tu t io n a l i s e d  re ta rd e d  sub­

j e c t s ,  d iv id ed  in to  groups based on Mi obtained  from the Peabody P ic tu re  

Vocabulary T est (PPVT).  Random words from fo u r concep tual c a te g o rie s  

comprised a  stim ulus l i s t  p resen ted  to  the su b jec ts  fo r  f r e e  r e c a l l .  

R esu lts  in d ic a ted  th a t  normals c lu s te re d  ( r e c a l l  in  c a te g o rie s  or In  some 

s tru c tu re d  manner) more thrni r e ta r d a te s .  Improvement in  c lu s te r in g  w ith  

p ra c tic e  occurred in  bo th  normal and re ta rd e d  s u b je c ts . Another s tudy , 

by C antor, e t  a l .  (1961), on (a ) 20 re  ta rd a te d  educable s p e c ia l  c la s s  

ch ild ren  w ith  a mean IQ o f 72, M an CA o f  9 .0 2 , and a  mean MA o f 5 .8 , 

and (b) 21* normal su b je c ts  a tte n d in g  k indergarten  and f i r s t  grade w ith  a  

CA o f $ .7  produced th e  follow ing r e s u l t s :  n e ith e r  group showed s i g i i f i -

can t d iffe re n c e s  in  th e  re le a rn in g  o f p a ire d -a sso c ia te d  p ic tu re s .

Jensen , e t  a l .  (1963) te s te d  30 a d u lts  in  a sh e lte re d  workshop 

w ith  a  mean age o f 27 y e a rs , 5 months on s ix  p a ire d  a s s o c ia te s  c o n s is tin g  

o f  oomon o b je c ts . The e x p e r iM n ta l group was given m ediation cues. This 

group d id  s ig n if ic a n t ly  b e t te r  th an  the  c o n tro l group. However, the  ex­

p e r lM n ta l  group d id  n o t r e ta in  th e  m a te ria l s ig n if ic a n t ly  b e t t e r  in  a 

re le a rn in g  e x e rc is e . Another in v e s t ig a tio n  o f  p a ire d  a s so c ia te s  

(Stedman, 1963) measured the  e f f e c t s  of a sso c ia te  c lu s te r in g  in  r e c a l l  

b eh av io r. The purpose was to  explore  a s so c ia tiv e  c lu s te r in g  as  i t  might 

app ly  to  a  v a r ie ty  o f  semantic c a te g o r ie s . The su b je c ts  c o n sis te d  of lit. 

normals and lit re ta rd e d  in s t i tu t io n a l i s e d  c h ild re n . Normals ware from 18 

to  35 years o f  age w ith  average IQ s. The re ta rd e d  group was from 15 to  3l* 

y ears  of age w ith  IQs between 1*3 and 83,  IQ mean 61*. The su b je c ts  were 

p resen ted  w ith randomly arranged  s e r ie s  o f 30 word p a ir s  re p re se n tin g  s ix  

c a te g o rie s  of word r e la t io n s h ip s .  Saoh su b je c t was asked to  r e c a l l  a s  

many p a ir s  a s  p o s s ib le . R eca ll was recorded  and comparisons made.
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R esu lts  In d ic a ted  th a t  normals r e c a l le d  s ig n i f ic a n t ly  more word p a i r s ,  

c lu s te re d  s ig n if ic a n t ly  more o f te n , b u t d id  no t d i f f e r  from re ta rd a te s  

in  p ro d u c tiv ity  behav io r. Both groups generated  s im ila r  r e c a l l  behavior 

curve fu n c tio n s  over a period  of tim e. According to  Stedman, percentage 

o f c lu s te r  by category  suggested a q u a l i ta t iv e ly  d i f f e r e n t  r e c a l l  process 

in  r e ta r d a te s .

R ieber (1961*) attem pted to  in v e s t ig a te  in  d e ta i l  the d iffe ren c es  

in  the  a b i l i t y  o f  normal and re ta rd e d  c h ild re n  to  u t i l i z e  v e rb a l media­

t io n .  S ix ty -fo u r ch ild ren  were used as su b jec ts  o f  which 22 were r e ­

ta rd ed  c h ild re n  a tten d in g  s p e c ia l c la s se s  w ith a  mean MA o f  8 y e a rs , U 

months, mean CA 11 y ears , 11 months, and mean IQ o f  70. The normal 

c h ild re n  co n sis ted  o f 32 second graders w ith  a mean CA o f 7 y e a rs , 9 

months. I t  was assumed th a t  the  mean MA o f  t h i s  group would c lo se ly  

approxim ate i t s  CA. The su b je c ts  were p re - tr a in e d  w ith  a v e rb a l p a ire d -  

a s so c ia te  ta sk  c o n s is tin g  o f th re e  s tim ulus response p a irs  (S-R ). The 

stim u lus item s were l in e  drawings and the response item s were p r in te d  

words deno ting  c o lo rs . H alf of the su b jec ts  were re q u ire d  to  v e rb a liz e  

both the  stim u lus and response item s w hile the o th er h a l f  were re q u ire d  

to  v e rb a lis e  on ly  th e  response item s. A fte r p re - t r a in in g , su b je c ts  were 

p re sen ted  w ith  a  motor p a ire d -a sso c ia te  ta sk  invo lv ing  fo u r s tim ulus 

words and fo u r d i f f e r e n t  co lo red  push -b u tto n s . For th re e  o f these  S-R 

p a i r s ,  the  stim ulus item s were words th a t  denoted th e  s t im u li  used 

during  th e  p re - t r a in in g  and th e  push-buttons were th e  c o lo rs  denoted by 

th e  p re - tr a in in g  response item s. In  order to  t e s t  fo r  m ediation , the  

response item s and two of th e  S-R p a irs  were in terchanged , one p a i r  

rem aining th e  same and the fo u rth  p a ir  was in troduced  as  a c o n tro l.
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The r e s u l t s  were th a t  both  the normal and re ta rd e d  s u b l e t s  made 

the  l a r g e s t  number o f e r ro rs  on the  sw itched S-R p a ir  and few est e r ro rs  

on the  o r ig in a l  p a i r .  The re ta rd e d  su b jec ts  made mare e r ro r s  on a l l  

th re e  types o f S-R p a ir s  than d id  th e  norm als, b u t the  d iffe re n c e  was 

s ig n if ic a n t  o n ly  fo r  th e  sw itched p a i r .  V erb a liza tio n  o f both the  stim u­

lu s  and response items during  p re - tr a in in g  re s u l te d  in  s l i g h t ly  g re a te r  

m ediation in  both groups. V erb a liza tio n  during p re - tr a in in g  d id  in c rease  

th e  d isc r im in a tio n  response speeds o f  the normal su b jec ts  w hile decreasing  

speeds of the re ta rd e d  s u b je c ts .  This r e s u l t  supports the  n o tio n  th a t  

v e rb a liz a tio n  may in te r f e r e  w ith  th e  auding p rocess of the  m en ta lly  r e ­

ta rd e d , when auding a b i l i t y  may be r e l a t iv e ly  in ta c t .

Goulet (1968) found th a t  r e ta rd a te s  and matched MA normals lea rn ed

v e rb a l ta sk s  a t  comparable ra te s}  w ith  the  p o ss ib le  excep tion  o f s e r i a l

le a rn in g . He claim ed th a t  normals were su p erio r to  r e ta rd a te s  in  s e r i a l

le a rn in g  b u t learn ed  l i s t s  in  the same manner. A s e r ie s  o f  1h t e s t s  was

given t o  groups of normal and re ta rd e d  in d iv id u a ls  ( E l l i s ,  1970) to  s tudy

th e  long te rm -sh o rt term  memory (LTM-STM) d is t in c t io n  and STM d iffe re n c e s

between normals and r e ta r d a te s .  R esu lts  In d ic a ted ,

. . .  i t  would appear th a t  inform ation in  the s h o r t  ta s k ,  f a l l ­
in g  w ith in  the  s u b je c t 's  "memory span" can be s to re d  in  prim ary 
memory (PM). As g re a te r  demands a re  made on th e  system , by 
in c re a s in g  ta sk  le n g th , PM oontlnues to  s to re  the same amount 
o f  in fo rm atio n . When th e  system i s  maximally loaded , secondary 
memory (SM) serv es  to  s to r e  the "o v erlo ad ."  However, in  the  
case o f the  re ta rd e d , th i s  system f a i l s .  T herefore , th e  r e t a r ­
d a te 's  s to rage  c ap a c ity  r e f l e c t s  m ainly FM. We have hypothe­
s is e d  th a t  h is  re h e a rs a l  s t r a te g ie s  a re  inadequate . These re ­
s u l t s  support such a  view / p .  167-

In  summary, experim ents to  d a te  re v e a l a b i l i t i e s  and d i s a b i l i t i e s  

in  le a rn in g  and memory which appear to  a f f e c t  the  auding of m en ta lly  

re ta rd e d  c h ild re n . The d e f ic ie n c ie s  appeared to  be: (a) a ro u sa l, a t te n ­

t io n  and inform ation  re te n t io n ;  (b) use of v e rb a l m ediation ; (c) s e r i a l
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le a rn in g ; and (d) secondary memory. The fo llow ing le a rn in g  and memory 

fu n c tio n s  appeared to  be r e l a t iv e ly  I n ta c t  according to  c u rre n t l i t e r a ­

tu re :  (a) r e c a l l  In  le a rn in g  ta sk s ; (b) speed of le a rn in g ; and (c) p r i ­

mary memory.

From the  l i t e r a t u r e ,  we can a b s tr a c t  the p o s s ib i l i ty  th a t  r e t a r ­

dates fu n c tio n  s im ila r ly  to  normals on some types of le a rn in g  and tend  

to  show a la rg e r  degree o f q u a l i ta t iv e  than q u a n ti ta t iv e  d iffe re n c e s  on 

o th e rs . Belmont (1966) re p o rted  from the  c o n f l ic t in g  r e s u l t s  of s tu d ie s , 

"There i s  alm ost no s o lid  evidence e i th e r  to support or c o n tra d ic t the  

c la s s ic  hypothesis  o f re ta rd a te  memory lo s s . n E l l i s  (1970) suggested 

th a t  long-term  memory o f a m ental d e fec tiv e  la  e q u iv a len t to  t h a t  of a  

norm al, b u t sh o rt-te rm  memory I s  d e fe c tiv e .

C o n flic tin g  o r lim ite d  inform ation  in d ic a te  th a t  a d d itio n a l inform a­

tio n  i s  needed before  conclusions can be made about how le a rn in g  and memory 

fu n c tio n s  a f f e c t  auding v a r ia b le s .  I t  i s  p o ss ib le  t h a t  the  tax in g  o f  men­

t a l l y  re ta rd e d  secondary memory in  e x is t in g  t e s t s  contam inates t e s t  s c o re s . 

F urther experim entation  on auding v a r ia b le s  i s  necessary  i n  c rd e r to  de­

l in e a te  problem a re a s .

Language and In te ll ig e n c e

That re la t io n s h ip  between language and in te l l ig e n c e  e x is t s  i s  com­

mon knowledge to  re se a rc h e rs , b u t  th e  n a tu re  o f t h i s  re la t io n s h ip  rem ains 

obscure (P erk in s, 1971)• Qeschwind (1968) p ro jec ted  th e  th e s is  th a t  humans 

develop non-lim bic a sso c ia tiv e  neuro -sensory  c o n n e c tio n  which th e  de­

velopment of language p o s s ib le , w hile non-humans do n o t. M entally  re ta rd e d  

c h ild re n , who by d e f in i t io n  have prim ary in te l l e c tu a l  d e f i c i t s ,  nay n o t 

develop a s so c ia tiv e  neuro-sensory  connections norm ally and thus might 

e l i c i t  abnormal language growth p a t te rn s .  This concept can be lik en ed
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to  Lenneberg 's (1969) d e sc r ip tio n  o f a  la c k  o f connection  between neuro­

lo g ic a l  a re a s .

Lenneberg (1961*) posed the  theo ry  th a t  the a b i l i t y  to  acqu ire  

language i s  a  b io lo g ic a l development th a t  i s  r e l a t iv e ly  independent of 

in te l l ig e n c e .  His r a t io n a le  i s  t h a t  ch ild ren  acqu ire  language d e sp ite  

I n te l le c tu a l  and p h y sica l d e fe c ts , such as  m ental re ta rd a t io n  and d eaf­

n e ss , re sp e c tiv e ly . He b e lie v es  th a t  th e  b a s is  f o r  language c ap a c ity  may 

be tra n sm itte d  g e n e tic a lly . N eurological c o r re la te s  In language c ap a c ity  

as p o s ite d  by Lenneberg (1969) in d ic a te  the p o s s ib i l i ty  o f a h ie ra rc h y  of 

com plexity tfiich  may be independent o f lo c u s , and which does n o t appear 

to  opera te  on a  continuum from sim ple to  complex. This p o s itio n  i s  sup­

p o rted  by O'Connor and Hermelin (1963a) who found th a t  re ta rd e d  c h ild re n  

had d i f f i c u l ty  w ith  some sim ple ta sk s  b u t performed b e t te r  on some complex 

ta s k s .

lenneberg , e t  a l .  (1961*) d id  a  th re e  -year follow -up s tu d y  o f some 

v a r ia b le s  o f language development w ith  61 n o n - in s t i tu t io n a liz e d  mongoloid 

c h ild re n . The range of the su b jec ts  was from 3 to  22 y e a r s .  The exam­

in a tio n  c o n sis te d  of m edical h is to r y ,  n e u ro lo g ic a l, p sycho log ica l te s t in g ,  

ta p in g  o f spontaneous u tte ra n c e s , a r t i c u la t io n ,  sen tence r e p e t i t io n ,  

vocabulary , understanding o f commands, and n a tu re  of v o c a lis a t io n . They 

found th a t  the  s tag e s  of language development appeared to  be c o n tro lle d  

by m a tu ra tio n a l fa c to r s  (motor m ilestones) to  a  g re a te r  e x te n t than by 

IQ. According to  Lenneberg, e t  a l#  many of th e se  c h ild re n , l ik e  norm als, 

developed language by applying a  v e ry  gen era l p r in c ip le  o f language (p e r­

cep tio n  o f p a tte rn s  and c la s s i f i c a t io n ) .

F u rth er language s tu d ie s  r e la t iv e  to  i n t e l l e c t u a l  a b i l i t y  by 

M ueller and Weaver (1963) found s ig n if ic a n t  d iffe ren c es  between
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mental age and language age on the I l l in o is  Test o f P sych olin gu istic  

A b ility  (ITPA) with *ean language age fa ll in g  more than 18 months below 

the MA on the Stanford-Binet for  MRs. In addition , Carlson (1968) exam­

ined in te l le c tu a l functions by assigning 18 te s t s  to  represent s ix  struc­

tures o f in t e l le c t  by G uilford, and administered them to  80 MR su b jects.

He found th a t  d i s t in c t ly  sep a ra ted  Mmory fu n c tio n s  appeared to  e x i s t ,  

and th a t  sep a ra te  a b i l i t y  fa c to rs  were p re sen t in  the performance of r e ­

ta rd ed  c h ild re n . Carlson agreed w ith Berkman and Cantor (I960) th a t  the  

degree o f f a c i l i t a t i o n  in  le a rn in g  was n o t s ig n if ic a n t ly  r e la te d  to  IQ.

In  g en era l, th e  l i t e r a tu r e  In d ic a te s  th a t  (1) language may be con­

t r o l le d  by m aturation  r e l a t iv e ly  mors than  by in te l l e c t u a l  a b i l i t y ,  and 

(2) re ta rd e d  c h ild re n  may show a b i l i t i e s  and d i s a b i l i t i e s  in  sep a ra te  

ca teg o rie s  of in te l l e c tu a l  p ro cesses .

Auditory Deprivation

In  a d d itio n  to  th e i r  in te l l e c tu a l  handicap, m entally  re ta rd e d  c h i l ­

d ren , who a re  denied the s o c ia l ,  e d u ca tio n a l, em otional, and environmen­

t a l  experiences provided fo r  th e i r  normal p e e rs , can be s a id  to  be env i­

ronm entally  deprived c h ild re n . A d e f ic ie n t  q u a n tity  and q u a li ty  o f  sen­

so ry  s tim u li has a d e le te r io u s  e f f e c t  upon th e  auding p ro cess .

Ooldfarb (19h$) t e s te d  15 in s t i tu t io n a l  ch ild ren  and 15 fo s te r  

hone c h ild re n , who were fo u r months o f age when p laced . The in s t i tu t io n a l  

c h ild re n  were sy s te m a tic a lly  d e f ic ie n t  in  s p e c if ic  psycholog ica l and 

l in g u is t i c  M asu res as  compared to  f o s te r  home c h ild re n . McCarthy (19U6) 

reviewed s tu d ie s  on the e f f e c ts  of in s t i tu t io n a l i s a t io n .  According to  

h e r, re ta rd e d  c h ild re n  su ffe re d  from c u l tu ra l  and s o c ia l  d e p riv a tio n , 

both n o n - in s t i tu t io n a lis e d  and in s t i tu t io n a l i s e d  in d iv id u a ls .
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Sensory d e p riv a tio n , according to  Solomon (1961) and Schultz 

(1965), re s u lte d  in  measurable changes in  a c tiv a tio n  le v e l s .  Bruner 

(1959) s tu d ied  the  e f f e c ts  o f  sensory  d ep riv a tio n  in  c h ild re n  and con­

cluded th a t  "no t only does e a r ly  dep riv a tio n  rob the  organism  of the op­

p o rtu n ity  of c o n s tru c tin g  models o f  th e  environm ent, i t  a lso  p revents 

the development of e f f i c i e n t  s t r a te g ie s  fo r  e v a lu a tin g  in fo rm ation  fo r  

fin d in g  out what lead s  to  what lik e lih o o d ."  Any d is ru p tio n  of a u d ito ry  

feedback appears to  d is tu rb  p e rcep tio n .

Hoch (1965) emphasized the  e f f e c t s  of environm ental s tim u la tio n  on 

th e  development and maintenance o f normal behavior (as per Hebb). Sensory 

a c t iv a t io n , based on the  neurophysiology o f  th e  r e t i c u la r  form ation and 

a sso c ia tio n  a reas  o f  th e  b ra in  stem, i s  a lso  c ru c ia l  to  normal behav io r, 

according to  Hoch. The problem of a c t iv a tio n  in  m ental re ta rd a tio n  may 

be endogenous, a  combination of endogenous and exogenous fa c to r s ,  or le s s  

l ik e ly  may be com pletely exogenous. The im portant im p lica tio n s  here a re  

th a t  (a) re ta rd e d  c h ild re n  can probably overcome some e f f e c t s  o f  environ­

m ental d ep riv a tio n  through t r a in in g ,  and (b) th a t  these  d e f ic ie n t  c h i l ­

dren may show le s s  d iffe re n c e s  from normal c h ild re n  in  auding t e s t s  i f  

exposure to  a u d ito ry  language s tim u li were equal to  th a t  o f normal 

c h ild re n .

Some s tu d ie s  compared language param eters of in s t i tu t io n a l i s e d  

versus n o n - in s t i tu t io n a liz e d  c h ild re n . Schlanger (195U) compared MRs 

l iv in g  a t  home w ith  those l iv in g  in  an in s t i tu t io n  on th e  param eters of 

CA, MA, IQ and a b i l i t y  to  a r t i c u la te  consonan ts. Mean sentence len g th  

was g re a te r  f a r  MRs l iv in g  a t  home than fo r  those l iv in g  in  an i n s t i t u ­

t io n .

M ueller and Weaver (1963) compared the  language a b i l i t i e s  of t r a i n -  

ab le  m entally  re ta rd e d  c h ild re n  in  a  s ta te  i n s t i tu t io n  (I-TMR) to  those 

a tten d in g  sp e c ia l c la s se s  in  day schools (DS-TMR). The ITPA and a speech



25

fluency rating  were given to  each c h ild . The r e su lts  showed that I-TMR 

achieved higher means on a l l  the IT PA su btests as w ell as a to t a l  language 

age. The group d ifferen ces were s ig n if ic a n t both on to ta l  score and on 

ind ividual su b tests . The autom atic-sequential t e s t s  contributed most to  

the overa ll d ifferen ces. A ll the mean scores, except vocal encoding, 

d ifferen tia ted  the groups. These findings are in  contradiction to  the 

general notion th a t in s t itu t io n a liz e d  retarded children obtain lower 

scores than community retardates on language measures.

S ievers  and Esse (1961) compared in s t i tu t io n a l iz e d  and non­

in s t i tu t io n a l iz e d  m en ta lly  re ta rd e d  ch ild ren  on the  b a s is  of the DLFT and 

a speech and language e v a lu a tio n . The su b jec ts  were 7h in s t i tu t io n a l iz e d  

m en ta lly  re ta rd e d  ch ild ren  matched fo r  MA w ith  7U community m en ta lly  r e ­

ta rd ed  c h ild re n . The r e s u l t s  on the  DLFT showed th a t  the  community group 

m anifested  su p erio r performance on t o t a l  sca re  and a l l  f iv e  su b te s ts  of 

th e  DLFT. Speech and language development appeared to  fo llow  the  same 

p a tte rn  o f growth fo r  a l l  groups. However, the  community group showed 

h ig h e r IQ scores and th i s  was probably  a  f a c to r  in  t h e i r  su p erio r p e r­

formance. The Schlanger and Galanowsky s tudy  (1966) in d ic a ted  th a t  in ­

s t i tu t io n a l iz e d  MRs were in f e r io r  to  normal c h ild re n  l iv in g  in  the  com­

munity on au d ito ry  d isc r im in a tio n  m easures. The c o n f lic tin g  r e s u l t s  o f 

the  above s tu d ie s  on the  e f f e c ts  of l i s te n in g  d ep riv a tio n  and in s t i t u t i o n ­

a l iz a t io n  versus a community environm ent a re  probably re la te d  to  d i f f e r ­

ences in  t e s t  co n stru c tio n  and methodology. No conclusions can be drawn 

on th e  b a s is  of th is  ev idence.

D ifferen tia l Diagnosis

The I l l in o is  Test o f  Psycho l in g u is t ic  A b ility  has been the 

measuring instrument for a number of stud ies on handicapped children
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th a t  have some re la t io n s h ip  to  auding problem s. Im p lica tions fo r  evalua­

t io n  and education  were examined. Olsen (1961) based h is  re sea rch  on 

d i f f e r e n t i a l  d iagnosis between c h ild re n  who cannot hear sound, and c h i l ­

dren who seem to  hear sound, b u t who cannot make adequate u t i l i s a t i o n  of 

th ese  a u d ito ry  se n sa tio n s . Often au d io n e trio  ev a lu a tio n  y ie ld s  no d is ­

tin g u ish ab le  d iffe ren c es  between th ese  groups.

Twenty-five deaf c h ild re n , c o n s is tin g  o f 21 profoundly deaf and 

fo u r sev e re ly  hard  o f h ea rin g , and 27 sensory  aphasic c h ild re n  w ith  a 

hearing  lo s s  le s s  than  UO dB were adm in istered  th e  ITPA. A ll su b jec ts  

had ch ro n o lo g ica l ages between U y ears  and 9 y e a rs , 6 months, IQs between 

80 and 120, a  c l i n i c a l  d iag n o sis  o f d eafn ess, ex p ress iv e , o r re c e p tiv e  

ap h as ia , and no compound sensory  d e f i c i t s .  A comparison o f the th re e  

groups showed no s ig n if ic a n t  d iffe re n c e s  among the  groups*

Hammill and Irw in  (1966) s tu d ied  sound d isc r im in a tio n , a b s tra c t io n , 

vocabulary , CA, and IQ as  r e la te d  to  the speech o f c e re b ra l p a ls ie d  and 

MR c h ild re n . The su b jec ts  were 85 o e re b ra l p a ls ie d  youngsters and 76 men­

t a l l y  re ta rd e d  youngsters between th e  ages o f  6 and 17. The mean scores 

o f  th e  o e reb ra l p a ls ie d  youngsters tended to  exoeed those o f th e  m en ta lly  

re ta rd e d  youngsters on a l l  m easures. C o rre la tio n s  were s im ila r  f a r  both 

groups* According to  r e s u l t s ,  th e  e f f ic ie n c y  o f p re d ic tin g  vocabulary 

from a b s tra c t io n , and a b s tra c t io n  or vocabulary fTom sound d is c r im in a tio n , 

was poor*

A paper by Bateman and W ethere ll (1965) showed th a t  the  ty p ic a l  

p ro f i le  fo r  the  c h ild  w ith  an IQ below 75 dem onstrated a  d e f i c i t  on the  

e n t i r e  autom atic s e q u e n tia l le v e l  an the  ITPA as  coaqpared to  the  r e la t iv e  

s tre n g th  o f th e  re p re se n ta tio n a l l e v e l .  The edu ca tio n a l im p lic a tio n s  o f 

th ese  f in d in g s  in d ic a te d  the  u se fu ln ess  o f t r a in in g  in  autom atic  and ro te  

a sp ec ts  o f  language usage . This f in d in g  im plied  the probable success o f
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operan t co n d itio n in g  procedures fo r  m ental r e ta rd a te s .

Scores from te s t s  a t  th e  re p re se n ta tio n a l le v e l exceeded th ose  o f 

the autom atic seq u e n tia l in  an experim ent by M ueller and Weaver (1963) 

on two groups of m ental r e ta r d a te s .

The purpose of a s tudy  done by Sabatino  (1968) was to  determ ine 

th e  a b i l i t y  o f the  B ender-G estalt and th e  Experim ental T est of Auditory 

P ercep tion  (TAP) to  d i f f e r e n t ia te  between known n e u ro lo g lc a lly  im paired 

and n o n -n eu ro lo g ica lly  im paired c h ild re n .

The su b jec ts  were 30 ch ild ren  w ith  known minimal b ra in  damage, 30 

w ith  no known c e re b ra l pathology, age 6 y e a rs , 1 month to  12 y e a rs , 7 

months. The TAP t e s t  measured fou r a u d ito ry  v a r ia b le s : au d ito ry  recog­

n i t io n ,  i . e . ,  word d isc r im in a tio n  and sound, au d ito ry  re te n tio n  (immedi­

a te  r e c a l l  of d ig i t s  and immediate r e c a l l  o f  connected speech), au d ito ry  

in te g ra tio n  (tapp ing  response to  p re-reco rded  p a t te r n s ) ,  and a u d ito ry  

comprehension (one-word answer to  q u estio n s  about a s to r y ) .

R esu lts  in d ic a ted  th a t  the c o r re la tio n s  were n eg a tiv e , i . e . ,  the  

two t e s t s ,  BG and TAP, were no t a sse ss in g  the  same behav io r. Under con­

d i t io n s  o f background no ise  the TAP su b te s te  d isc rim in a ted  between the 

experim ental and c o n tro l groups. This experim ent i s  an in d ic a tio n  o f  th e  

im portance of th e  use o f  q u a l i ta t iv e  techn iques to  gain in fo rm ation .

The purpose o f  a  study  by Goodglass, e t  a l .  (1970) was to  compare 

the  vocabulary  d i f f i c u l ty ,  s e q u e n tia l memory, and comparison o f  p rep o s i­

t io n s  o f  UU normal school ch ild ren  (1* to  9 y ears  o f ag e), 12 normal 

a d u lts ,  and 52 aphasic a d u lts ,  in  f iv e  d ia g n o s tic  c la s s e s . The procedure 

co n sis ted  o f  th e  a d m in is tra tio n  o f the Peabody P ic tu re  Vocabulary T es t, 

a  D ire c tio n a l P rep o s itio n  T est, a  P rep o s itio n  Preference T est, and a 

Pointing-Span t e s t  (s e q u e n tia l memory). R esu lts  were t h a t  the d iag n o stic
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groupings could be d ifferen tia ted  on the b asis  o f the su b jec t's  comprehen­

sion  d e f ic ie n c ie s . S ig n ifica n t d ifferen ces between competence and per­

formance were obtained, and auditory comprehension was found to  be m ulti­

dim ensional. This study in d icates th at the refinem ent of standardised  

measurements on auding parameters may aid  in  further developing functional 

diagnostic categories as opposed to non-functional d iagn ostic  la b e ls  for  

m entally retarded and normal su b jects .

Medical Problems in  Mental Retardation

In v e s tig a tio n s  have explored  th e  re la tio n s h ip s  between m edical 

problems in  mental r e ta rd a tio n  and language t e s t  r e s u l t s .  S ievers (1959) 

d id  a com parative s tudy  on m en ta lly  re ta rd e d  ch ild ren  diagnosed as b ra in  

in ju re d  and non-brain  in ju red  using  th e  DLFT. The b ra in  in ju red  group had 

evidence o f some b ra in  trauma o r d isea se  in cu rred  e i th e r  p a ra -  o r p o s t-  

n a ta l ly .  The co n tro ls  co n s is te d  of the  s ta n d a rd isa tio n  r e s u l t s  of the 

normal c h ild re n  on the  DLFT. The norm als, according to  r e s u l t s ,  were 

su p erio r to  th e  b ra in  in ju re d  re ta rd e d  group in  a reas  re q u ir in g  v e rb a l 

p roduction  and expression  w ith  meaning; the  non-brain  in ju re d  re ta rd e d  

group was superio r to  normals on the s u b te s t  re q u irin g  sem antic meaning 

b u t no v e rb a l production  f a r  su ccess ; th e  non-brain  in ju red  re ta rd e d  

group was su p erio r to  th e  b ra in  in ju re d  re ta rd e d  group on every  s u b te s t .

S ievers and Rosenberg (I960) d id  a study  to  compare types o f 

s e isu re s  o f b ra in  In ju red  ch ild ren  to  th e i r  a b i l i t i e s  on the  DLFT. The 

DLFT, EEQs, and the S tan fo rd -B in e t form L were adm in istered  to  £0 sub­

j e c t s .  E8Q p a tte rn s  were e i th e r  grand mal p u re , grand mal and p e t i t  mal 

mixed, hypothalam ic, o r slow ing. The r e s u l t s  showed th a t  on a l l  su b te s ts  

except word a s so c ia tio n , grand m a l-p e ti t  mal mixed had th e  low est scores
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but on word assoc ia tion  they had the h igh est scores. There were s ig n i f i ­

cant d ifferen ces between the groups on t e s t s  involving the auditory- 

vocal channel.

Clausen (1963) found that neurological s ign s and EEO abnormality 

were b e tter  prognosticators o f  sp e c if ic  a b i l i t i e s  than e t io lo g ic a l  c la s s i ­

f ic a t io n s . No d is t in c t iv e  d ifferen ces were found in  t e s t  r e su lts  between 

fa m ilia l and organic e t io lo g y .

The within-group stu d ies d iscussed here have been so lim ited  in  

nunber on any given variab le th a t no trends can be in d icated . They are 

included in  th is  sec tio n  prim arily to  compare them where applicable with  

the same variab les in vestiga ted  in  th is  study.

Summary

The te s t in g  of language auding involves complex problems, one of 

which i s  the d if f ic u lt y  in  separating categories o f  a sso c ia tiv e  processes. 

Despite th is  problem and the presence of some overlapping of ca tegories , 

th is  chapter reviewed some stu d ies  which d ea lt with s ix  th eo re tica l cate­

gories o f  auding problems in  mental retardation: auditory perception,

concep tualisation , learning and memory fu nctions, language and I n t e l l i ­

gence, auditory deprivation, and d if fe r e n t ia l d iagn osis.

Ihe category o f  auditory perception demonstrated a lim ited  number 

of stu d ies done by such examiners as SChlanger (1958),  Clausen (1966), 

Schlanger and Qalanowsky (1966), and Wiener (1969). In l ig h t  of present 

meagre evidence, m entally retarded children appear to  be d e fic ie n t  in  

auditory perception.

In  the area of conceptualisation , a ser ie s  o f stu d ies was reviewed 

with the following capsule r e su lts :  Language d e fic ie n t  children
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demonstrated (a) ca p a b ility  of abstract thinking in  a comparison o f  brain 

injured and non-brain injured m entally retarded children (Weatherwax it 

Benoit, 1957)} (b) u t il iz a t io n  by trainable retardates o f  concepts and 

categories, and demonstration o f transfer o f  tra in ing to  other sim ilar  

tasks (O'Connor & H eraelin, 1963); (c) a d efic ien cy  in the use o f a v a il-  

able reverberatcry c ir c u its  in  m entally retarded children ( E l l i s ,  1963); 

(d) a d efic ien cy  in making l in g u is t ic  generalizations necessary fo r  

normal syn tactic  development in  language d e fic ie n t  "normal" children  

(Lee, 1966; Menyuk, 1961*)} (e) a b i l i t y  to  use a category independently, 

but d efic ien cy  in  naming i t  (Luria, 1963} Stephens, 1966); ( f )  irrev ers­

ib le  d efic ien cy  in  the auditory modality in  perceptual and conceptual 

tasks (Wiener, 1969)} and (g) problems by mental retardates in  the verbal 

mediation of the opposite concept, suggesting r e la t iv e ly  in ta c t  auditory  

processes but verbal mediation problems which attenuate responses (B olla , 

1971).

Learning and memory functions were studied by such experimenters 

as Eisman (1958), Johnson and Blake (I9 6 0 ), Berkson and Cantor (I960) 

R ossi (1962), Jenson, e t  a l .  (1963), Stedman (1963), Rieber (1961*), 

Stednan (1966), Qoulet (1968), and E l l i s  (1970). Some o f these experi­

ments revealed d e fic ien c ie s  in  learning and memory which appeared to  ad­

v erse ly  a f fe c t  the auditory processes of m entally retarded children .

These d e fic ien c ie s  were found to be (a) arousal, a tten tio n , and informa­

tio n  retention} (b) use o f verbal mediation} and (c) s e r ia l  learning and 

secondary memory.

According to  other experiments in  learning and memory fu nctions, 

the follow ing appeared to  be r e la t iv e ly  Intact: (a) r e c a ll  in  learn ing

task s, (b) speed of learn ing, (c ) some types of mediation other than
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verbal, and (d) primary memory. There appears to  be some evidence that 

some types o f  learning and r e c a ll  reveal r e la t iv e ly  larger degrees of 

q u a lita tiv e  rather than q u antitative d ifferen ces . Memory lo s s  in  the 

m entally retarded i s  not a foregone conclusion (Belmont, 1966): con­

f l i c t in g  and/or lim ited  information make generalizations d i f f ic u l t  as to  

how learning and memory functions a f fe c t  auding variab les.

Another category of auding problems in mental retardation i s  in ­

volved with in te l l ig e n c e . Lenneberg (1961*, 1961*a) postulated th at the 

acqu isition  of language i s  b io lo g ic a lly  determined, r e la t iv e ly  independent 

of in te llig e n c e , and does not appear to  operate on a continuum from simple 

to complex. Berkman and Cantor (I960),  Mueller and Weaver (1963),  and 

Carlson (1968) found that the degree o f cap ab ility  in  learning was not 

s ig n if ic a n tly  related  to IQ. Carlson stated  that d is t in c t ly  separate 

a b i l i ty  factors were present in  the performance o f m entally retarded 

children. In that case, t e s t  design must consider a b il ity  factors to ob­

ta in  usefu l information for h a b ilita t io n .

The problem of auditory deprivation as an auding variable in  men­

t a l  retardation has to  be ser io u sly  faced. Sensory deprivation stud ies  

by Bruner (1959), Solomon (1961), and Shultz (1965) showed measurable 

changes in  a c tiv a tio n  le v e ls  o f su b jects. D efic ien cies o f auditory feed­

back, inexperience w ith the construction of models o f the environment 

(Bruner, 1959), d e f ic it s  in  environmental stim ulation (Hoch, 1965), are 

important fa c to rs  which retard sensory a ctiv a tio n . The im plications are 

that i f  m entally retarded children can overcome some e f fe c ts  o f environ­

mental deprivation through tra in in g , they may demonstrate r e la t iv e ly  le s s  

d ifferences from normal children in auding t e s t s .  Within-group te s t s  of 

In stitu tio n a lise d  and n o n -in stitu tio n a lised  retardates show no conclusive
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evidence f o r  or a g a in s t  a u d ito ry  d e p riv a tio n .

S tud ies  o f  d i f f e r e n t i a l  d iag n o sis  in  m ental re ta rd a t io n  and o ther 

handicapped ch ild ren  have been c i te d ,  b u t a re  so lim ite d  in  number and 

com parab ility  th a t  no tre n d s  can be observed. F u rth e r s c i e n t i f i c  inves­

t ig a tio n s  a re  a p re ss in g  need in  th i s  a re a . The same i s  tru e  w ith r e f e r ­

ence to  re la t io n s h ip s  between m edical problems and language t e s t  r e s u l t s .

Research Questions

From the forego ing  s tu d ie s , we may conclude th a t  the auding be­

h av io r o f  MR ch ild ren  d i f f e r s  from th a t  of normal c h ild re n . Because in ­

v e s tig a tio n s  have p laced  l i t t l e  emphasis on analyzing auding c a te g o rie s , 

t e s t  designs have no t c le a r ly  d i f f e r e n t ia te d  among the s p e c if ic  su b s tra ta  

o f  auding ta sk s .

The p resen t study  compares the  performance of MRs and normal c h i l ­

d ren , equated on a re c ep tiv e  vocabulary ta s k , on th e  b a s is  o f a  v a r ie ty  

o f  these s u b s tr a ta .  MRs a re  p re d ic ted  to  perform le s s  w ell than normal 

c h ild re n  on a l l  auding ta s k s .  From ano ther p o in t o f  view, a  v is u a l p e r­

cep tu a l v a r ia b le  was considered  s in ce  v is u a l in te g ra tio n  o f in p u t was 

fre q u e n tly  a component of the  auding ta sk  in  varying deg rees . I t  i s  pre­

d ic te d  t h a t  m entally  re ta rd e d  c h ild re n  w i l l  be handicapped by v is u a l  p e r­

cep tu a l problems as dem onstrated by th e  B ender-Q estalt T e s t. I f  th i s  

p re d ic tio n  i s  t ru e , th en  a v is u a l  component can be s a id  to  have c o n tr ib ­

u ted  to  low er scores by MRs on the  auding ta s k s .

The fo llow ing questio n s  were posed in  t h i s  study:

1 . Do MR ch ild ren  produce lower scores than  normal ch ild ren

on auding ta sk s  when both  groups a re  equated on a vocabulary  recep tio n

te s t?
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2. Whether MR scores are lower or not, do the patterns of 

performance d if fe r  between the two groups?

3* Do v isu a l-p e rc e p tu a l d e f ic ie n c ie s ,  i f  any, handicap th e  

auding performance o f MR ch ild ren?
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CHAPTER i n  

PROCEDURES

The design  o f th e  p re sen t experim ent used two groups o f su b je c ts , 

one, m en ta lly  re ta rd e d , and the  o th e r , normal c h ild re n . Die experim ental 

design  re q u ire d  th a t  the  two groups o f su b jec ts  be equated as n e a r ly  as  

p o ss ib le  in  m ental age as measured by sco res on th e  Peabody P ic tu re  

Vocabulary T es t (PPVT).

S ubjects

S e le c tio n  o f S ub jec ts

The normal group c o n sis te d  of 38 c h ild re n  (a ) from Manor P la in s 

P ublic  School, Manor P la in s , New York who a tten d ed  re g u la r  k in d erg arten  

through second grade, and (b) p re -sch o o l and re g u la r  school c h ild re n  who 

a tten d ed  summer school a t  S u ffo lk  S ta te  School whose p a re n t(s )  was a  pro­

fe s s io n a l employee a t  S uffo lk  S ta te  School. The grades p re -k in d e rg a rten  

through second grade were chosen because they  rep re sen ted  the  chronologi­

c a l  age range which most n e a r ly  matched the  m ental age scores on the PPVT 

o f th e  m en ta lly  re ta rd e d  c h ild re n .

The m en ta lly  re ta rd e d  group was se le c te d  a t  S u ffo lk  S ta te  School, 

a  r e s id e n t i a l  school fo r  approxim ately 1800 m en ta lly  re ta rd e d  in d iv id u a ls  

of a l l  ages, and w ith  degrees o f  in t e l l e c tu a l  d e f ic ie n c ie s  ranging  from 

b o rd e rlin e  re ta rd e d  to  profoundly  re ta rd e d  (see  Appendix A fo r  d e f in i ­

t io n s ) .  A la rg e  p ro p o rtio n  o f  the  re s id e n ts  a t  S uffo lk  S ta te  School a re  

in  th e  se v e re ly  or profoundly  re ta rd e d  ran g e , many w ith  m u ltip le  handi­

caps. Approximately 200 a ttended  school i n  a  sep a ra te  b u ild in g  which 

housed classroom s and s h e lte re d  workshops*
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The d ec is io n  to  use th i s  school group was based on the  p ro b a b il i ty  

th a t  th ese  c h ild re n  re p re se n te d  the more "capable" c h ild re n  in  th e  i n s t i ­

tu t io n . Before adm ission to  S uffo lk  S ta te  School, a  d iagnosis  o f mental 

d e fic ien cy  was re q u ire d  by a team c o n s is tin g  o f a m edical d o c to r, s o c ia l  

w orker, and p sy ch o lo g is t. The p re re q u is ite s  fo r  a ttendance a t  the  school 

b u ild in g  were th a t  th e  c h ild  be am bulatory, t o i l e t  t r a in e d , ab le  to  func­

tio n  in  a group s i tu a t io n  on a minimal s o c ia l  and em otional le v e l ,  and be 

r e la t iv e ly  a b le  to  p r o f i t  from exposure to  le a rn in g  ex p erien ces.

Case h i s to r ie s  were compiled from a l l  av a ilab le  in form ation  a t  the 

p u b lic  school and a l l  Inform ation  found re le v a n t to  th is  s tu d y  in  the 

S uffo lk  S ta te  School f i l e s  (see  Appendix B fo r  a sample o f  case h is to ry  

form s). The p u b lic  school normal c h ild re n  had normal c r co rrec ted  v is io n  

and hearin g  a c u ity . The m en ta lly  re ta rd e d  c h ild re n  had no p r io r  records 

on hearin g  a c u ity  o r had such non-ob jec tive  records as to  be inconclu ­

s iv e . Only one c h ild  wore g la s s e s , although i t  appeared th a t  o th e rs  

would have p ro f i te d  from an opthalm ological exam ination. This observa­

tio n  was based on c l in i c a l  observation  by the  t e s t e r  when the c h ild re n  

made obvious compensations such as c lo se  eye co n tac t, sq u in tin g , an d /cr 

ang ling  o f the  head fo r  v is u a l  ta s k s .  For th i s  reason  i t  seemed ad v is­

ab le  to  o b ta in  a d d itio n a l in fo rm ation  about th e  v is u a l m odality .

The B ender-Q estalt V isual-M otor T est (Bender, 1938; K oppits, 1961*) 

con tains n ine p la te s ,  which a re  v is u a l ly  perceived  O esta lten , w ith con­

f ig u ra tio n s  on each to  be observed and cop ied . No v e rb a l image or formu­

la t io n  i s  req u ired  in  th is  p u re ly  v isual-m oto r ta sk . This t e s t  provided 

a means fo r  comparing the v is u a l  percep tion  of both groups in  the absence 

o f v is u a l  a c u ity  t e s t s  fo r  th e  m entally  re ta rd e d  group. The f a c t  was 

a lso  recognised  th a t  auding invo lves tem poral and s p a t i a l  p e rcep tiv e
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processes which, according to  B irch (196U) a re  in te rs e n sa ry . Another 

co n sid e ra tio n  was th a t  sons o f the  su b te s ts  o f  the  t e s t  b a t te r y  provided 

v is u a l  c lu es  so t h a t  p o ssib le  d iffe re n c e s  in  v is u a l p e rcep tio n  between 

the  two groups might contam inate th e  f in d in g s . I f  L uria  (1963) was co r­

r e c t  in  h is  theo ry  th a t  motor ta sk s  were r e la t iv e ly  e a s ie r  fo r  Mia to  

manage than  v e rb a l fo rm ula tions, the  m entally  re ta rd e d  c h ild re n  m ight 

perform th i s  ta sk  r e la t iv e ly  e f f i c i e n t ly .  The method u t i l i z e d  was n o t to  

analyse th e  r e s u l t s  o f the t e s t  b u t r a th e r  to  assess  whether f iv e  soph is­

t ic a te d  judges could  d i f f e r e n t ia te  m entally  re ta rd ed  ch ild ren  from normal 

ch ild ren  on the b a s is  o f t h e i r  v isual-m otor ta sk  which was n o t involved 

w ith  v e rb a l fo rm u la tio n . MR and normal groups were given th e  Bender- 

Q e s ta lt  T est fo llow ing the  in s tru c t io n s  in  th e  t e s t  manual. For pro­

cedures concerning th e  a d m in is tra tio n  of 1he t e s t  see Appendix C, D, and 

E.

The B ender-G estalt T es t was scored as fo llow s: The re ta rd e d  and 

normal su b je c t responses were grouped in  random fa sh io n  and were p resen ted  

to  a  group o f f iv e  judges. The judges co n s is te d  o f the two speech pa th ­

o lo g is ts  who were involved in  the te s t in g  of both groups, one psycholo­

g i s t ,  one p e d ia t r ic ia n ,  and a  r e g is te r e d  occupational th e r a p is t .  The 

l a s t  th re e  were experienced in  th e  in te rp re ta t io n  o f  the  B ender-G estalt. 

A ll o f  th e  judges were fa m ilia r  w ith  th i s  type o f re ta rd e d  p o p u la tio n .

They were in s tru c te d  to  d esig n a te  the G e sta lt im pression of each 

t e s t  on the b a s is  o f  a  five-segm ent choice (see  Appendix C and D). The 

judges were in s tru c te d  to r e a l i s e  t h a t  e r ro rs  were to  be expected  in  both  

groups because o f  handicap o r low GA. The judges were given a  frame o f 

re fe ren ce  in  th e  form o f  an example o f  Choice #1 and Choice #5 (see 

Appendix E fo r  th e  examples o f  Choioe #1 and Choice # 5 ) . The ra t in g s
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were ta b u la te d  and averaged.

The B ender-G eatalt T eat r e s u l t s  were s u rp r is in g . There was c l i n i ­

c a l  evidence, such as c lo se  eye c o n tac t to  the  work sh e e t and head an­

g lin g , su g g esting  th a t  a  good nuatoer o f  re ta rd e d  c h ild re n  would have 

b e n e f ite d  fro *  a  v is u a l  a c u ity  and v is u a l  p e rcep tio n  exam ination. Des­

p i te  th i s  apparen t handicap o f th e  re ta rd e d  c h ild re n , th e  two groups 

y ie ld ed  s im ila r  scores (NR mean and standard  d e v ia tio n  2.87 t  1*05| 

normal, 3 .06 1 1 .1 2 ) . A p o ss ib le  ex p lana tion  f o r  th i s  f in d in g  was th a t  

any eye handicaps might have been compensated fo r  by th e  h igher CA o f  th e  

MRs g iv ing  them an advantage in  motor development and experience . In  

a d d itio n , L uria  (1963) found th a t  MR su b je c ts  performed b e t te r  in  motor 

ta sk s  th an  on v e rb a l m ediation ta s k s .  I t  was recognised  th a t  MR p e r­

formance on th e  BO T est in d ic a te d  v is u a l  p e rcep tu a l d e fic ien cy  r e la t iv e  

to  high CA, 10 years  to  18 y e a rs , 2 months and mean CA, 5 y e a rs , 1 month. 

Performance by the  normal group in d ic a te d  v isu a l p e rcep tu a l developm ental 

inadequacies to  be expected in  a  young sam pling, 2 y e a rs , 8 months to  

8 y e a rs , I* months and mean CA, Hi y e a rs , 1 month. Because th e  fin d in g s  

in d ic a te d  th a t  th e  judges could n o t d i f f e r e n t ia te  between th e  two groups, 

the  BG was considered a  synchronous measure which could be in te rp re te d  a s  

a  range o f  r e la t iv e ly  s im ila r  v is u a l p e rcep tu a l fu n c tion ing  i n  bo th  

groups. I t  was fu r th e r  understood th a t  as the  CA o f th e  normal c h ild re n  

in c reased , v is u a l  p e rcep tu a l fu n c tio n  o f  tb s  normal c h ild re n  would 

improve a s  the  Mis remained s t a t i c .

Another s te p  in  th e  s e le c t io n  p rocess was to  adm in ister a  hearin g  

screen ing to  each su b je c t in  th e  m en ta lly  re ta rd e d  (MR) group and the  p re ­

k in d e rg a rten  normal group as  approved by th e  AMA and AAOO, a t  $00, 1000, 

2000, and ItOOO Bs a t  2$ dB, 20 dB, 20 dB, and 2$ dB re s p e c tiv e ly , using 

190 1961* s tan d a rd s . The su b je c t  passed th e  screen ing  i f  he a t ta in e d  no
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worse than the above le v e ls  In a t le a s t  one ear. Recently ca librated  

Maico 16 audiometers were used. The public school normal group was 

accepted as hearing normally I f  the subject passed a hearing screening  

administered by the school nurse a t the beginning o f the school sem ester. 

Hie hearing screening consisted  o f  a sweepcheck of 2$0 through 8000 Hs a t  

1$ dB on a Beltone Model 90- s e r ia l  #17866.

A b attery  o f t e s t s  was administered to  70 MR children who attended 

c la sse s  a t the school bu ild ing and who were availab le  during the scheduled 

te s tin g  hours. Experience by the examiner demonstrated th at the MRs who 

attained a score of 2 years, 6 months or above on the Peabody Picture 

Vocabulary Test responded to the balance o f the su b tests . Those who did 

not a tta in  an MA score of 2 years, 6 months on the PPVT were nonrespon- 

sive  to the balance of the t e s t s ,  or responded 30 minimally th at a use­

fu l s e t  o f  scores was unobtainable.

F orty-five o f  the 70 children passed the c r ite r ia  described above,

i . e . ,  the au d iological screening, and the PPVT minimum MA. These MRs 

were then given the complete b attery  of t e s t s .  The normal subjects were 

then equated to  the MRs in  mental age on the PPVT as far as p o ssib le .

To balance the PPVT scores between groups, seven o f the lower MR scorers 

were d eleted . Thus, 38 Mis were retained for the study.

D escription o f  Subjects

The chronological age (CA), mental age (PPVT), and sex o f the 

normal and MR groups were tabulated as ind icated  in  Table 1 .
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Table 1

C hronological Age, Mental Age (Peabody P ic tu re  Vocabulary 
T e s t) ,  and Sex o f Normal and M entally R etarded Groups

Normal (N-38) M entally  Retarded (N"38)
S t a t i s t i c Mean Range Mean Range

C hronological Age 5-8 2-8 to  8-ii Hi-3 8-9 to  10-0

M ental Age (PPVT) 6—8 2-8 to  10-fc 6-2 2-8 to  10-10

S t a t i s t i c Normal Normal MR Ml
female male female male

Sex 22 16 16 22

M entally  re ta rd e d  group. In  o rd e r to  a sse ss  v a rio u s  fa c to rs  asso ­

c ia te d  w ith  MR, th e  m entally  re ta rd e d  group was ta b u la te d  in  term s o f 

e t io lo g ic a l  c la s s i f i c a t io n s ,  s e iz u re s , m edication and behavior problems 

from in form ation  found in  th e  m edical case h is to ry .  The c la s s i f ic a t io n s  

o f su b je c ts  according to  e tio lo g y  were based on Heber (1959) • The f o l ­

lowing i s  a  breakdown o f the a sso c ia te d  fa c to rs  and th e  m a b e r o f  su b jec ts  

found in  each catego ry  (N"38) s (1) B rain  damage (a) cause known, 11 j 

(b) cause unknown, 17; (c) no b ra in  damage, 10; (2) S e izu res (a ) ab sen t, 

26, (b) p re se n t, 12; (3) M edication (a ) a b se n t, 19; (b) p re se n t, 19;

(1*) Behavior problems (a )  a b se n t, 12; (b) p re se n t, 26. The known causes 

o f b ra in  damage among the re ta rd e d  su b jec ts  were: b i r t h  traum a, e p ile p sy , 

Down's Syndrome, p h y sica l anom alies, and pheny lketonuria .

The PPVT as Independent V ariab le

The Mi (PPVT) range o f th e  MR group was 2 y e a rs , 8 months to  

10 y e a r s ,  10 months and th e  Ml (POTT) range o f  the normals was 2 y e a rs ,

8 months to  10 y e a rs , U months* The CA o f  th e  normal group (range fTcm 

2 y e a rs , 8 months to  8 y e a rs , U months) depended upon i t s  r e la t iv e  

p rox im ity  to  the  MA (PPVT) o f th e  MR group, s in c e  i t  was assumed th a t  th e
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CA and MA (PPVT) o f  the  normal group would be r e la t iv e ly  s im ila r .  The 

MA (PPVT) o f th e  su b jec ts  in  each group were matched from t  0 to  12 

months.

Another im portan t f a c to r ,  the  PPVT rep resen ted  a  defined  ending 

v a r ia b le  which e lim in a ted  v e rb a l response and lim ite d  the  in te g ra t iv e  

ta sk  to  th e  c o n ce p tu a lisa tio n  o f  a  s in g le  vocabulary word. With th e  PPVT 

as th e  independent v a r ia b le , sp ecu la tio n s  concerning the  ta sk  in  bo th  

groups could  be made r e la t iv e  to  in te g ra t iv e  and v e rb a l ex p ressive  ta sk  

requirem ents in  vary ing  degrees and k in d .

In  a d d itio n , th e  PPVT appeared to  p en a lise  th e  J® s u b je c ts  r e l a ­

t iv e ly  le s s  than  an IQ t e s t ,  s ince  many MRs scored on th e  PPVT, b u t d id  

n o t on an IQ t e s t .  This a b i l i t y  to  sco re  on the  PPVT could p robably  be 

tra c e d  to  the  r e l a t iv e ly  sim ple and s tru c tu re d  form at as w e ll as  th e  

non-verbal response mode. The language ta sk  fea tu red  (1) understanding  

vocabulary  item s denoting  o b je c ts , a c tio n s  and s ta te s  on a  h ie ra rc h y  o f 

frequency o f  usage and m orphological com plexity and (2) co n cep tu a lis in g  

from the  concrete  to  vary ing  degrees o f the  complex.

The ta sk  synchronously provided a  r e la t iv e  c o m o n a lity  fo r  bo th  

groups ITom which th e  dependent v a r ia b le s  could d iv e rg e .

Instrum ents Used

The auding su b te s ts  which comprised th e  t e s t  b a t te r y  were chosen 

to  f u l f i l l  the  fo llow ing c r i te r ia *  (a) the  prim ary s tim u lus in  eaoh 

oase was provided through th e  a u d ito ry  channel, (b) th e  re e e p tiv e  and 

In te g ra t iv e  p rooessea, o f each s u b te s t ,  as used in  th e  ITPA model (K irk , 

McCarthy, & K irk , 1968), were o p e ra tio n a lly  described  as in tended  by  th e  

au thor o f th e  t e s t  o r s u b te s t (see  Table 2) and (e) response encoding
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was lim ite d  to  "sim ple" motor movement, a s in g le  ward.

The PPVT, the  equating  v a r ia b le  (Dunn, 1958), i s  an a u d ito ry  word 

comprehension t e s t  w ith  v is u a l  c lu es  c o n s is tin g  of 150 p la te s  w ith  fo u r 

p ic tu re s  to  a p la te .  I t  re q u ire s  no v e rb a lis a t io n , no sy n ta c tic  compari­

son, a minimum o f au d ito ry  memory, and no s e q u e n tia l memory. This sub­

t e s t  in vo lves the  reco g n itio n  o f words on the  conceptual le v e l .

A description  and rationale for each o f the e ig h t subtests used in  

the b attery  are:

1 . The Auditory R eception s u b te s t  (ITPA) co n ta in s  50 item s 
taken  from th e  PPVT and fe a tu re s  re c o g n itio n  of vocabulary  w ithou t 
v is u a l  c lu e s . I t  m inim ises vocal and/or motor ex p ress io n , which 
i s  l im ite d  to  a  v e rb a l o r  motor yes or no resp o n se . In  o rder to  
give th e  c o rre c t response , the  stim ulus q u estion  (which c o n s is ts  
sitnply o f th re e  words: th e  a u x i l ia ry  verb  do p lu s  a  noun p lu s  a 
verb) must be understood. The a s so c ia tio n  evoked by  the  noun and 
verb  must be accep ted  or r e je c te d  by  the  s u b je c t. S im ila r to  the 
PPVT, the  AR s u b te s t  d ea ls  w ith  the  understanding  o f  au d ito ry  
language w ith  th e  a d d itio n  o f comprehension o f  gramsar and the  
qu estio n  tran sfo rm a tio n . A lso, no v is u a l  c lu es  axe p resen ted  so 
th a t  th e  su b je c t must depend p u re ly  on a u d ito ry  p e rcep tio n .

Example: "Do ponies shave?" This t e s t  measures the
receptive prooess on the conceptual le v e l .

2. A uditory Vocal A ssocia tion  (ITPA), a  l»2-item t e s t ,  is  
more com plicated than  Auditory Reception because i t  re q u ire s  a  
complex In te g ra tio n  in  the  form o f an analogy. The a b i l i t y  to  
c o n cep tu a lise , c a te g o rise  a u d i to r ia l ly  and fo rm ulate  a  v e rb a l 
response i s  re q u ire d . Here grammar and syntax continue to  be 
sim ple .

Example: "Grass i s  green: Sugar i s  ." This t e s t
measures auditory in tegra tion  on the conceptual le v e l .

3 . The d ra m a tic  Closure T est (ITPA) has 33 item s which a re  
a  s e r ie s  o f incom plete sta tem en ts accompanied by  p ic tu re s  p resen ted  
to  the  in d iv id u a l f o r  c lo su re . This t e s t  a sse sse s  th e  autom atic 
in te g ra t io n  o f  o f te n  rep ea ted  v e rb a l gram m atical ex p re ss io n s . Form 
ra th e r  than  co n ten t i s  s tr e s s e d . The understand ing  o f conoepts i s  
a  necessary  concom itant. A combined a u d ito ry -v isu a l p re se n ta tio n  
i s  made, i . e . ,  a  s ta tem en t and a  p ic tu r e .  The response i s  l im ite d  
to  one word, b u t re q u ire s  v e rb a l m ed ia tion .

Example: "Here i s  a dog. Here a re  two ."  Grammatical
in teg ra tio n  on an autom atic le v e l  i s  ev a lu a ted .
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U. The Auditory Closure Test (ITPA) con sists  of 30 meaning­
fu l  utterances with one to  three phonemes or sy lla b le s  deleted  
from each utteran ce. The subject needs to combine synthesis with 
a n a ly s is . He must perceive the "Gestalt" o f  the ward to  supply 
the m issing phoneme.

Example: "Banan ." This t e s t  evaluates a perceptual syn­
th esiz in g  process.

5 . The Sound Blending Test (ITPA) has 32 wards o f  increasing  
d if f ic u lty  from two to  seven segments each. The a b i l i ty  to  synthe­
s iz e  d iscrete  u n its  i s  te s ted  in  three stages o f  d if f ic u lt y .

Example: / t  ,  £ , £ , 3 ,  ,  o , n /  This t e s t  measures
the analyzing process on the automatic level*

6 . The Parsons Language Sample ( Comprehension sub t e s t  only) 
co n sists  o f a s e r ie s  of vocal and/or gestural commands to  which the 
examinee gives the appropriate motor responses. This t e s t  was de­
veloped s p e c if ic a l ly  for use with mentally retarded children but 
does not have normative data. I t s  strong points are th at i t  re­
quires no fin e  v isua l-au d itory  assoc ia tion  nor verbal response, 
but depends on motor and gesture a b i l i t y .  I t  involves the auto­
matic recognition o f  verbal commands and requires auditory sequen­
t i a l  memory on the conceptual le v e l .

7 . The Boston U niversity  Speech Sound Discrim ination Test 
(Pronovost & Dumbleton, 1953) c o n s is ts  o f  36 p la tes  with s ix  p ic­
tures in  three sec tio n s , presented in  p a irs , one unlike and two 
a lik e . Each word pair i s  p h onetica lly  balanced so th at only one 
phoneme varies in  each word o f the p a ir . The t e s t  was chosen be­
cause the discrim ination task  was expected to be simple enough to  
include pre-kindergarten normal children and sub-trainable r e ­
tarded ch ild ren . I t  involves auditory discrim ination on the con­
ceptual level*

8 . The Northwestern Syntax Screening Test (Comprehension),  
somewhat analogous in  purpose to  the Qrammatic Closure su b test of 
the ITPA, prim arily examines grammar, syntax, and concepts. Since 
the t e s t s  have some features in  common, i t  w i l l  be in ter e st in g  to 
see i f  they y ie ld  sim ilar scores inasmuch as the mode o f  presenta­
tio n  d if fe r s .  In th is  t e s t ,  the response i s  pointing, w hile in  the 
Qrammatic Closure ITPA item , the response requires verbal mediation. 
The stimulus i s  auditory and v isu a l combined. The HSST(C) co n sists  
o f a 20-item  recep tive  su b test . The su b ject points to  the picture  
which re fers  to  the sentence he heard. Short-term memory, r e c a ll  
and aud itory-visual a sso c ia tio n  are requirements (see  Table 2 ) .  
Syntactic in tegra tion  on the conceptual le v e l i s  measured according 
to  the d e fin itio n  in  Table 2.



Tab I s  2

D escrip tion  o f  Auding T ea t B a tte ry

T eat t i t l e
D escrip tion  
o f  r a r ia b le

Stim ulus
f a r e a t Level1

Expression ta sk
(Motor)

Peabody P ic tu re  
Vocabulary Teat

Vocabulary
reo ep tio n

One word, fo u r p ic tu re s ,  
o ra l  and v is u a l

Conceptual p o in tin g  to  one 
o f fo u r p ic tu re s

ITPA
A uditory
Reoeption

A uditory
reo ep tio n

Simple q u estio n , 
o ra l  only

Conceptual o r a l  o r  p o in tin g  
(y es , no)

A uditory-V ocal
A aaociation

A uditory
in te g ra t io n

Sentence, one word 
d e le t io n , o ra l  only

Conceptual one word c lo su re

d ra m a tic
Closure

d ra m a t ic a l
in te g ra t io n

Sentence, one word 
d e le t io n , v is u a l  and o ra l

P ercep tual one word c lo su re

A uditory
Closure

A uditory
a n a ly s is

Phoneme d e le t io n , 
o r a l  only

P ercep tu a l one word phoneme 
c lo su re

Sound Blending A uditory
sy n th es is

D iscre te  phoneae p re se n ta tio n  
o f  word, o r a l  only

P ercep tual phoneme sy n th es is  
com prising a  word

Northw estern Syntax 
Screening S u b tes t 
( Comprehension)

S y n tac tic
in te g ra t io n

O ral p re se n ta tio n  o f  two sen­
ten ces  re p re se n tin g  two in  a 
m atrix  o f fo u r p ic tu re s ,  o ra l  
and v is u a l

Conceptual p o in tin g  to  one 
o f four p ic tu re s

Boston U n iv e rs ity  
Speech Sound 
D iscr iad n a tio n  T est

A uditory
d lse r im in a tla n

Two words p resen ted  in  th re e  
random com binations: word 1— 
same) word 2—aaaej words 1 & 2— 
d i f f e r e n t .  O ral and -visual

Conceptual p o in tin g  to  one o f 
th re e  p ic tu re s

Parsons language 
Sample

S eq u en tia l
memory

Commands Conceptual c a rry in g  o u t 
oom ands

•^Source s K irk and McCarthy (1968),
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A dm in istra tion  and Scoring Instrum ents

A dm inistra tion

Hie t e s t s  were adm in istered  during school hours fo r  the  re ta rd e d  

and normal groups in  a  q u ie t room in  two or more se s s io n s . Where more 

than two sess io n s  seemed d e s ira b le , a  th i r d  sess io n  was scheduled. Each 

c h ild  was seen in d iv id u a lly .

The examiner adm in istered  a l l  o f the au d ito ry  su b te s ts  o f the  

I l l i n o i s  T est o f  P sy ch o lin g u is tic  A b il i ty  (ITPA), the  Parsons Language 

Sample (PLS), and the  B ender-G estalt T est to  the m entally  re ta rd e d  group. 

One s t a f f  member adm in istered  the  Boston U n iv e rs ity  Speech Sound Dis­

c rim in a tio n  T est (BUSSDT) w hile a seoond s t a f f  member adm in istered  the 

Northwestern Syntax Screening T est (NSST). The complete t e s t  b a t te ry  

was given to  the  normal group by the two s t a f f  members.

The s t a f f  members were tra in e d  in  t e s t  ad m in is tra tio n  by th e  exam­

in e r  as fo llow s: (a) an observation  perio d  during which the  experim enter

dem onstrated th e  s u b te s ts  in  the b a t te r y  to  s t a f f  members, (b) a  p ra c tio e  

p e rio d  during  w h ic h  th e  t e s t e r s  gained p ro f ic ie n c y  in  ad m in istering  the 

t e s t s  to  10 o r more c h ild re n  who d id  n o t p a r t ic ip a te  in  th e  s tu d y , (c) an 

ongoing d a ily  in se rv ic e  course by the examiner in  which th e  ad m in is tra ­

t io n  o f t e s t s  by s t a f f  members was observed and c r i t iq u e d , and (d) p e r i ­

odic observ a tio n  o f  te s t in g  procedures in  connection w ith  th e  s tu d y  by 

the experim enter.

T est in s tru c t io n s  were follow ed f c r  each s u b te s t to  o b ta in  raw 

sc o re s . For a  ta b u la t io n  o f d e sc r ip tiv e  d a ta  and raw scores see 

Appendix F sad  0 .



CHAPTER IV

RESULTS AND DISCUSSION

The d a ta  fo r th i s  study  co n s is te d  of the t e s t  scores of 76 c h i l ­

d ren , h a l f  o f  whom were m entally  re ta rd e d  and h a lf  normal, on e ig h t 

t e s t s  o f auding. In  ad d itio n , the BO ra t in g s  o f a l l  the  c h ild re n  from 

each o f f iv e  judges were ta b u la te d . Table 3 p resen ts  the  range o f ob­

served sc o re s , means and standard  d ev ia tio n s  f a r  these  se v e ra l v a r ia b le s .

Table 3

Range o f  S cores, Mean Raw Scares and S tandard  D eviations 
on T h irteen  T ests  P resented to  M entally 

Retarded and Normal C hildren

Test*
H ighest and 

low est score

M entally  re ta rd e d  (N*»38) 
Mean S.D.

Normal (N-38) 
Mean S.D.

AR U1 -  01 21.26 10.56 26.79 10.38

AA 36 i o vn 16.1*2 6.51* 22.21* 7.71*
GC 29 -  01 12.13 7.70 16.55 7 .05

AC 25 -  03 12.97 6.93 16.68 5.71*
SB 21 - 0 3 10.71* 1*.1*8 13.21 1*.91
PLS 19 -  10 13.76 2.31 H*.58 2.55
NSST(C) 1*0 -  17 33.82 6.13 31.68 6 .6 5
BUSSDT 36 -  16 30.71* 7.36 33.03 l* .5 l
BQ 1 5 -  01 2.32 1.23 2.63 1.1*2
BG 2 5 -  01 3.29 1.16 3.63 1.20
BQ 3 5 -  01 2.81* 1.26 3.05 1 .16

BG U 5 -  01 2.95 1.21 3 .03 1.22
BG 5 5 -  01 2.63 1.16 2.81* 1.22

*See Appendix J  fo r  l i s t  o f  ab b rev ia tio n s  on th is  and a l l  subse­
quent ta b le s .
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The d a ta  showed th a t  the means on a l l  perform ances were h ig h e r, 

w ith  the exception  o f one ta sk , f o r  the normal ch ild ren  than  th e  men­

t a l l y  re ta rd e d  c h ild re n . The one excep tion  was the NSST(C) ta sk  where a  

s l ig h t  d iffe re n c e  in  th e  opposite  d ire c tio n  was no ted . The p re d ic tio n  

th a t  MRs would o b ta in  lower scores than normals on the  auding ta sk s  is  

supported w ith  th e  one acknowledged excep tion .

Because o f s im ila r  sco res , the  p re d ic tio n  th a t  the m entally  r e ­

ta rd ed  c h ild re n  would be d if f e r e n t ia te d  from normal c h ild re n  on the b a s is  

o f a v is u a l  p e rcep tu a l ta sk  is  n o t supported . The se c tio n  on s e le c t io n  

o f su b jec ts  in  Chapter I I I  d iscu sses  th is  dimension in  d e t a i l .

To be c e r ta in  th a t  the d if fe re n c e s  between groups were n o t adven­

t i t i o u s  ev en ts , the  d a ta  fo r  each group o f su b jec ts  were subm itted to  

p r in c ip a l  component fa c to r  a n a ly s is  procedures. For th i s  purpose l ib r a r y -  

type computer programs were employed (Dixon, 1973). The p a r t ic u la r  p ro­

gram employed was program BMD03M, a program which computes o rth o g o n a lly  

ro ta te d  fa c to r  m atrices fo r  d a ta  and y ie ld s  fa c to r  sco res fo r  in d iv id u a l 

su b je c ts  as w e ll .  A ta b le  o f  in te rc o r re la t io n s  o f th e  v a r ia b le s  used 

in  th e  f a c to r  a n a ly s is  fo r  each group i s  given in  Appendix H and Appendix 

I .

For th ese  analyses the  in p u t c o n s is te d  o f the v a r ia b le s  sum aarised 

in  Table 3 , to g e th e r w ith  the sex , age and PPVT sca res  o f  th e  su b jec ts  

summarised in  Chapter I I I .

Tables U and 5 p re se n t th e  ro ta te d  fa c to r  m atrices  from these  

an a ly se s . Each a n a ly s is  y ie ld ed  a  th re e - fa c to r  s o lu tio n  accounting fo r  

7k% o f  the variance  in  the  MR d a ta  and 78$ o f the v a rian ce  in  th e  normal 

d a ta . The p r in c ip a l  fa c to r  lo ad ings above .50 have been underlined  in  

th e  two ta b le s .
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F acto r A nalysis fo r  MR Subjects

As In d ica ted  in  Table U, the  Ml d a ta  shows th a t  F ac to r 1 accounts 

f a r  5U* o f  th e  variance  and has h igh  p o s it iv e  load ings on PPVT and the  

auding v a r ia b le s  only . F ac to r 2 accounts fo r  13* o f the  v a rian ce  and has 

high load ings on a l l  o f the  BG ra t in g s  on ly . F ac to r 3 accounts fo r  1% o f  

th e  v a rian ce  and has high c o e f f ic ie n ts  on sex and age on ly . The PPVT 

d a ta  appeared to  be Ju s t another auding ta s k .  F acto r 1 c o n sis te d  of 

auding ta s k s ,  F ac to r 2 o f BG and Factor 3 o f sex and age. The r e s u l t  was 

a c le a r - c u t  sep a ra tio n  o f auding ta s k s , v is u a l p e rcep tu a l ta sk s  and sex 

and age.

Table 1*

R otated  F actor M atrix on Data fo r  M entally  R etarded C hildren

V ariable F ac to r 1 F acto r 2 F acto r 3

Sex 0.301*79 -0.351*28 0.57878

CA 0.07915 0.31*21*6 0.81970

PPVT 0.82332 0.33760 0.17991

AR 0.76581* 0.21882 0.28522

AA 0.81*003 0.31*926 -0.01*1*08

GC 0.80112 0.273U9 0.21672
AC 0.5911*6 0.21525 0.37011

SB 0.67729 0.20861* 0.19238

PLS 0.72322 0.31*526 -0.27183
NSST(C) 0.72329 0.1*0122 -0.06760

BUSSDT 0.71931 0.121*1*1 0.23510

BG 1 0.27390 0.86318 0.011*85
BG 2 0.1*9138 0.73897 0.181*30

BG 3 0.30965 0.861*58 0.081*20

BG 1* 0.33528 0.86679 0.0781*2

BG 5 0.29380 0.90831 0.03802
P ercen t o f v a riance  

accounted fo r 51** 13* 07*
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F ac to r A nalysis fo r  Normal Subjects

The th re e - fa c to r  so lu tio n , however, as seen in  Table 5, i s  not as 

c le a r -c u t  fo r  the normal group. Factor 1 accounts fo r  63% of the va rian ce  

and has h ig h  p o s itiv e  loadings fo r  PPVT and the  auding v a ria b le s  w ith the  

excep tion  o f PLS and BUSSDT. CA, BG 1 , BG 1* and BG 5 a lso  have loadings 

above .50 , b u t a re  lower than any o f th e  auding v a r ia b le s .  F acto r 2 ac­

counts fo r  9% o f the  variance  and has h igh  load ings on sex and PLS on ly . 

F ac to r 3 accounts fo r  6% o f  the v a riance  and has load ings above .50 on CA, 

BUSSDT and the  BG ra t in g s .  As b e fo re , PPVT loaded on the same fa c to r  as 

an auding ta s k . This r e s u l t  i s  to  be expected s in ce  the PPVT t e s t s  the  

same fu n c tio n  a3 an auding ta sk  in  terms o f  in p u t and o rg an iza tio n . Tiie 

low CA o f  the  normal su b jec ts  seemed to  be equalized  by the  e x p e r ie n tia l  

dim ension.

Table 5

R otated Factor M atrix on Data fo r  Normal C hildren

V ariable Factor 1 F actor 2 Factor 3
Sex -0.10161* 0.89053 0.11*095
CA 0.6921*1 0.06029 0.57351*
PPVT 0.75939 0.2031*9 0.1*1*151
AR 0.81981 -0.01786 0.36885
AA 0.71*888 0.01691* 0.55788
OC 0.85000 0.08377 0.3161*0
AC 0.70637 0.021*83 0.1*8622
SB 0.761*76 0.26625 0.09900
PLS 0.1*1*921* 0.69009 0.09012
NSST(C) 0.70122 0.0111*2 0.1*2975
BUSSDT 0.1*7217 -0.02932 0.66269
BG 1 0.69106 0.111*1*3 O.jfclfii
BG 2 0.25379 0.2801*1* 0.8191*6
BO 3 0.25355 0.10176 0.87816
BQ U 0.56928 0.15963 0.7366?
BG 5 0.61198 0.12999 0.61*206
P ercen t o f  variance  

accounted f a r 63% 09% 06%
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Comparison of bo th  groups.  Although th e  fa c to r  s tru c tu re  fo r  the  

normal d a ta  was more com plicated than  th a t  fo r  the MR d a ta , one g en era l­

i s a t io n  emerges from bo th  an a ly se s . That i s ,  th a t  to  a f i r s t  approxima­

t io n ,  the  auding ta sk s  were e s s e n t ia l ly  r e p l ic a te s  of each o th e r and th e  

PPVT, the p o te n t ia l  excep tion  being  only PLS and BUSSDT in  the  norm als.

With t h i s  one ex cep tion , the  t e s t  d a ta  fo r  MRs and normals were 

s u f f ic ie n t ly  s im ila r  as  to  w arrant a comparison o f th e  performances of 

MRs and normals taken to g e th e r . The lo g ic  o f  t h i s  a n a ly s is  was to de­

term ine the j o i n t  f a c to r  s tru c tu re  fo r  the two s e ts  of da ta  taken to ­

ge ther and then determ ine whether MRs could be d is tin g u ish ed  from the  

normals in  terms of f a c to r  s co re s . For th is  f i n a l  fa c to r  a n a ly s is  only 

the  d a ta  summarized in  Table 3 were considered , s in ce  the  o th e r th ree  

v a r ia b le s , sex , GA and PPVT, were p a r t  of th e  su b jec t s e le c t io n  process 

r a th e r  than th e  consequence o f em p irica l measurements.

Combined F acto r A nalysis

Table 6 p re sen ts  a  ro ta te d  fa c to r  m atrix  fo r  thi;> combined analy­

s i s .  The computer program found a  tw o -fac to r so lu tio n  accounting f o r  71$ 

o f  the  o v e ra ll v a r ia n c e . A ll o f  th e  auding v a r ia b le s  loaded on F actor 1 

and a l l  o f the B ender-G estalt r a t in g s  loaded on F ac to r 2 , w ith essen­

t i a l l y  no overlap  between them. The f a c t  t h a t  the  auding v a r ia b le s  d id  

n o t sep a ra te  o u t in to  mare than  one fa c to r  fu r th e r  emphasizes the  essen­

t i a l  u n ifo rm ity  o f perform ances on these  e ig h t  ta sk s  and suggests th a t  

i t  i s  no t l ik e ly  th a t  e i th e r  normals or MRs d if fe re d  s u b s ta n t ia l ly  amongst 

them selves in  re sp e c t to  the sep a ra te  ta s k s . S ta ted  ano ther way, the  

f a c to r  scores on F actor 1 a re  the  s in g le  b e s t  e s tim a to rs  of th e  o v e ra ll  

perform ances o f  the  76 s u b je c ts .
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T able 6

R otated F ac to r M atrix on M entally  Retarded and 

Normal C hildren fo r Conblned Data

V ariab le F ac to r 1 F ac to r 2

AR 0.79375 0.31*131

AA 0.79107 0.U il20

GC 0.8210lt 0.31*1*12

AC 0.71*905 0.29963
SB 0.75256 0.22327
PIS 0.53839 0.31*675
NSST(C) o.55H»5 0.1*781*2

BUSSDT 0.70715 0.251*37

BG 1 0.38193 0.79621

BG 2 0.39778 0.7721*5

BG 3 0.25639 0.87038

BG 1* 0.36138 0.87096

BO 5 0.35969 0.865B9

P ercen t of variance
accounted f o r 62% 09*

Analyses Using Combined 
F ac to r Scores

D ifference  in  f a c to r  sco res  between MRs and norm als. Table 7 p ro­

v id es  the  means and standard  d ev ia tio n s  o f  the two fa c to r  sco re  d is t r ib u ­

tio n s  fo r  bo th  groups o f  s u b je c ts . The ta b le  fu r th e r  in d ic a te s  the  r e ­

s u l t s  o f t  t e s t s  on th e  two means which dem onstrate in  tu rn  t h a t  the  d i f ­

fe ren ce  between the MRs and normals was h ig h ly  s ig n if ic a n t  on the  auding 

ta sk s  and in s ig n i f ic a n t  on the  BO ra t in g s . These fin d in g s  f i r t h e r  support 

th e  hypotheses (1) t h a t  MRs produce s ig n if ic a n t ly  low er auding scores than 

normal c h ild re n  and (2 ) th a t  d iffe ren c es  between groups in  a  v is u a l  p e r­

cep tio n  ta sk  a re  in s ig n if ic a n t .
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T able 7

Means and S tandard D eviations on F ac to r Scores 
fo r  M entally  Retarded and Normal Children

Group

F acto r 1 
(Auding)

Ms an S.D.

......... . K c t o r T
(BQ)

Mean S.D.

MR (N-38) -.3U2 1.036 .051* 1.08

Normal (N-38) .3U2 .8U5 -.05U .930

t 3.109 O.I463

E <^.01 in s ig n if ic a n t

In  a d d itio n , th e  r e s u l ts  showed th a t th e re  was one s in g le  b a s is  

fo r  d isc rim in a tin g  the m entally  re ta rd e d  c h ild re n  from the normal c h i l ­

d ren; namely, th a t  one b a s is  inhered  in  th e i r  d i f f e r e n t  performances on 

the  auding ta s k s .  The auding ta sk s  them selves were no t very  d isc rim in - 

ab le  one from an o ther, and th e  f a c to r  scores them selves could now be 

thought o f as the  s in g le  b e s t  sco res o f  the two groups o f su b je c ts .

C la s s if ic a tio n  accord ing  to  auding f a c to r  sco res . The next s tep  

was to  look a t  any p o ss ib le  overlap  o f  sco res between the  two groups.

One way of a sse ss in g  th i s  p o s s ib i l i ty  was to  a ttem pt to  d isc rim in a te  

normals from m entally  re ta rd e d  su b jec ts  on th e  b a s is  o f th e i r  f a c to r  

sco re s . For th i s  purpose, recourse  was had to  a  new l ib r a r y  program, 

namely BMDOUM, a program which a ttem p ts  to d isc rim in a te  two d i f f e r e n t  

groups on th e  b a s is  o f a  s e t  of s c a re s . A c o r re la t io n  between group 

membership and fa c to r  sco res  was found to  be .3UU, & h ig h ly  s ig n if ic a n t  

d iffe ren c e  between the  two groups. D espite t h i s  la rg e  d iffe ren c e  an 

overlap was found between the  two groups to  th e  e x te n t as shown in  Table 8 .
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Table 8

C la s s if ic a t io n  o f  Groups According 
to  Auding F ac to r Scores

A ctual group membership 
MR Normal

Proposed

group

membership

MR 23 ID

Normal 15 28

The computer program m is c la s s if ie d  10 normal c h ild re n  as men­

t a l l y  re ta rd e d  and 15 m entally  re ta rd e d  c h ild re n  as norm al. T herefore , 

the f a c to r  sco res  In  auding, on the average, d id  d is tin g u ish  an MR c h ild  

from a  normal c h ild  b u t  a l l  MR c h ild re n  were n o t d isc rim in a ted  from a l l  

normal c h ild re n . On the  c o n tra ry , th e  d a ta  suggest th a t  the  auding p e r­

formance of a t  l e a s t  some NR c h ild re n  was in  the normal ran g e . This 

f in d in g  can be accounted fo r  by the  h ig h er CA o f  the MRs which in  some 

cases in d ic a te d  th a t  th e  m atu ra tion  p rocess cou ld  compensate f a r  lower 

auding a b i l i t y .  Because o f lower CA, th e  normal ch ild ren  w i l l  continue 

to  develop , w hile th e  MR c h ild re n  w i l l  reach  a  p la teau  showing r e la t iv e ly  

sm all change. However, the  p o s s ib i l i ty  o f eq ualized  environm ental stim u­

la t io n  by prov id ing  improved o p p o rtu n itie s  f o r  Mis would p robably  ra is e  

MR sco res  to  a  degree.

D iscussion o f  Auding T ests

A review  o f  each o f the e ig h t  auding ta s k s  allows us to  sp ecu la te  

on v a rio u s  fa c to rs  which might account fo r  low scares  by MRs. The d is ­

cussion  f a l l s  in to  two ca teg o rie s  i th e  concep tual le v e l and the  percep­

tu a l  (K irk  & McCarthy, 1968). Each t e s t  i s  id e n t i f ie d  as to  the v a r ia b le



53

i t  re p re se n ts  w ith in  i t s  concep tual or p e rcep tu a l framework and i s  d i s ­

cussed w ith in  th is  framework. Table 2 p re sen ts  th ese  breakdowns in  some 

d e ta il*

S ta r t in g  w ith the  concep tual le v e l ,  th e  Auditory Reception t e s t  

rep resen ted  th e  a u d ito ry  re c e p tio n  v a r ia b le .  This t e s t  req u ired  no 

v e rb a l ex p ress io n , a  f a c to r  which u su a lly  handicaps MR sco re s , and 

would th e re fo re  be e lim in a ted  as  a reason  f o r  low sco re s . The m ediation 

ta sk  was then analyzed as the  probable source of d i f f i c u l ty .  The r e l a ­

tio n sh ip  between a c to r  and a c t io n  had to be understood in  the  context o f  

a question  tran sfo rm atio n  w ith o u t the h e lp  o f  a v is u a l c lu e . A b asic  

d i f f i c u l ty  may have been an i n a b i l i t y  to  experience th e  concept of a c to r  

and a c tio n .

The Auditory A ssoc ia tion  s u b te s t ,  on the  conceptual le v e l ,  re p re ­

sen tin g  the  a u d ito ry  in te g ra t io n  v a r ia b le ,  provided no v is u a l  s tim u li 

which might have served  as c lu es  and, in  a d d itio n , re q u ire d  a complex i n ­

te g ra tio n  in  the  form o f an analogy. The su b je c t was expected to  under­

s tan d  compound grammatical and sem antic re la tio n s h ip s  and to  s o r t  o u t, 

c a te g o riz e , and form ulate  the re q u ire d  concept and, in  a d d itio n , express 

the  c o rre c t  word. The analogy re q u ire d  r e la t iv e ly  so p h is tic a te d  concep­

tu a l iz a t io n .  The su b jec t was fu r th e r  tax ed  by the n e c e s s ity  to  decode 

the spoken in p u t and provide the  necessary  in te g ra t io n  to  form ulate a 

response . T his t e s t  appeared to  be one of the  mare d i f f i c u l t  ta sk s  fo r  

the  MBs. Table 3 shows th a t  th e  AA and AR su b te s ts  of the ITPA demon­

s t r a te d  th e  g re a te s t  d iffe re n c e  in  mean sco res  between the MRs and normal 

c h ild re n  of the  e ig h t auding ta sk s . This fin d in g  supports  Bo11a (1971) 

who found th a t  MRs were d e f ic ie n t  in  th e  m ediation of the opposite  con­

c ep t, a requirem ent fo r  the  analogy ta sk  in  AA.



The Parsona Language Sample, on the conceptual le v e l  and the  se ­

q u e n tia l  memory v a r ia b le , re q u ire d  a motor a c t iv i ty  in  response to  a 

v e rb a l command w ithou t th e  handicap of v e rb a l ex p ressio n . The m ental 

r e ta rd a te s  had d i f f i c u l ty  managing the  au d ito ry  in fo rm ation  which r e ­

qu ired  motor s e q u e n t ia l i ty .  Two overlapping  fa c to rs  were p robably  in ­

volved—an overloading o f sh o rt-te rm  memory (E l l i s ,  1970) and the d i s ­

a b i l i t y  to  sequence the  inform ation  e f f i c i e n t ly  (G oulet, 1968). The ta sk  

was c le a r ly  a problem of re c ep tio n  since  n e ith e r  v e rb a l fo rm ulation  nor 

v e rb a l ex p ress io n  was involved . Elements o f  the s e q u e n tia l memory r e ­

quirem ents appeared to  d i f f e r  from the  o ther auding s u b te s ts .  Both PIS 

and SB can be d iscu ssed  in  re fe ren ce  to  p resen t th e o rie s  about s h o r t­

term memory d e f i c i t s  in  MRs. For example, poor sco res by MRs on SB, 

a  sh o rt-te rm  memory t e s t  in  phoneme sy n th e s is , support f in d in g s  by E l l i s

(1970) who d is tin g u ish e d  between the MR and normal c h ild  on prim ary and 

secondary memory fu n c tio n s . He claim ed th a t  as ta sk  len g th  in c reased , 

"prim ary memory" a t  some p o in t became "maximally loaded" a t  which time 

"secondary memory" s to re d  th e  overload . The m entally  re ta rd e d , according 

to  E l l i s ,  had a  f a u l ty  secondary memory system. This th eo ry  can account 

fo r  why MRs, re g a rd le ss  of ch rono log ical age, tended t o  perform  p o o rly  on 

SB. The normal su b je c ts  produced h igher t e s t  sco res , an in d ic a tio n  th a t  

they  possessed  a  more i n ta c t  secondary memory  ap p ara tu s , accord ing  to  the  

E l l i s  th e o ry .

In  l ik e  manner, th e  Parsons Language Sample In d ic a ted  poor sco res  

fo r  MR su b jec ts  on a motor s e q u e n tia l ta sk . I f  the E l l i s  theory  i s  co r­

r e c t ,  in  t h i s  c o n tex t, th e  prim ary memory o f th e  m entally  re ta rd e d  sub­

je c ts  became "maximally loaded" b e fo re  th a t  o f th e  normal su b je c ts  and 

d id  n o t t r a n s f e r  to  secondary memory. C lin ic a l ly , th e  normal su b je c ts
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f in ish e d  th e  ta sk  item  w hile the MR stopped s h o r t  in  confusion before the  

ta sk  was com pleted, an em piric d e sc r ip tio n  o f  the E l l i s  th eo ry . Levy

(1971) found th a t  aco u s tic  and a r t ic u la t io n  fe a tu re s  were used in  r iio r t-  

term memory w hile sem antic and v is u a l fe a tu re s  appeared to  p la y  a  r e la ­

t iv e ly  sm all ro le  in  r e t r i e v a l  from sh o rt-te rm  memory. The memory d e f i­

c i t  could  account fo r  an im portan t auding d e f i c i t  which a f f e c t s  language 

le a rn in g  in  p a r t ic u la r  and in te l l e c t u a l  a b i l i ty  in  g en era l. The vario u s  

in v e s t ig a tio n s  o u tlin e d  above suggested th a t  memory fu n c tio n s  need to  be 

ca teg o rized  in to  sep ara te  a b i l i t y  fa c to r s  in  o rder to  diagnose and remedi­

a te  auding problem s.

A r e la t iv e ly  sm all d iffe re n c e  between mean sco res o f the PLS in d i­

c a te s  th e  p ro b a b il i ty  th a t  the  younger normal c h ild re n  may no t m aster se ­

q u e n t ia l i ty  and memory ta sk s  developm sntally  as e a r ly  as concep tual, 

gram m atical and speech coding ta sk s .

The Boston U n iv e rs ity  Speech Sound D iscrim ination  s u b te s t ,  a  con­

c ep tu a l le v e l  and the  a u d ito ry  d isc r im in a tio n  v a r ia b le ,  re q u ire s  no v e rb a l 

m ediation , nor any v e rb a liz a tio n . I t  i s  a  com paratively  simple ta sk  of 

reco g n iz in g  phoneme v a r ia t io n  in  a p a i r  o f wards u tte re d  by th e  examiner 

w ith  p ic tu re s  as p rops. The t e s t  p re sen ted  a  s in g le  d is t in c t iv e  d i f f e r ­

ence between o n e -sy llab le  wards in  CVC combinations with v is u a l  c lu e s . 

A co u stic a lly , the CVC combinations were ap p aren tly  in te g ra te d  in  p a r a l l e l .  

Whole words and p ic tu re  props were u sed . The f in e  phonemic d is t in c t io n  

which must be a u d i to r ia l ly  processed and p o ss ib ly  th e  re q u ire d  sh o rt-te rm  

memory appears to  p re sen t problems to  th e  m entally  re ta rd e d  c h i ld .

The N orthwestern Syntax Screening T est ( Comprehension) ,  re p re ­

sen tin g  th e  concep tual le v e l  and the v a r ia b le  described  as  sy n ta c tic  

in te g ra t io n ,  p resen ted  fo u r v is u a l cho ices to  an a u d ito ry  cue. The
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su b jec t was req u ired  to  comprehend and d is tin g u is h  the c o r r e c t  gram natical 

catego ry . This grammatical comprehension task  ap p aren tly  n e c e s s ita te d  

the  a b i l i t y  to  d is t in g u is h  grammatical d if fe re n c e s , a d i f f i c u l t  v e rb a l 

m ediation ta sk  fo r  the  X Is.

On the  NSST(C),  MRs were ab le  to  comprehend and d is t in g u is h  co r­

r e c t  grammatical and conceptual c a te g o rie s  s im ila r ly  to  normal su b je c ts . 

The f a c t  th a t  no v e rb a l expression  was req u ired  on th is  t e s t  and t h a t  

c le a r  v is u a l  cues were provided probably co n trib u ted  to  t h i s  su ccess. 

However, t h i s  was th e  only t e s t  on which MR su b jec ts  had a  somewhat 

h igher mean score th an  norm als. This fin d in g  may in d ic a te  t h a t  t h i s  t e s t  

was too easy  fo r  b o th  groups to  make i t  an e f fe c t iv e  to o l  to  e x t r a c t  po­

t e n t i a l  d if f e re n c e s .

On the o th e r hand, Qrammatic C losure (ITPA) which possessed  a  num­

ber of concep tual and grammatical items s im ila r to  the above, was p re ­

sented in  a ve ry  d i f f e r e n t  stim ulus fo rm at. The o o n tra s t i n  performance 

between NSST(C) and QC dem onstrated how d iffe re n c e s  in  s tim u lu s  fo rm at 

a ffe c te d  responses and th e re fo re  a f f e c t  t e s t  r e s u l t s .

The f iv e  concep tual ta sk s  were d iscussed  above. The fo llow ing  

p o rtio n  th e o r iz e s  about th e  autom atic le v e l  ta s k s .

The Qrammatic Closure s u b te s t ,  on the autom atic  l e v e l ,  m easuring 

th e  grammatical in te g ra t io n  v a r ia b le , o ffe red  "sim ple" gram m atical sen ­

tences w ith  v is u a l  and a u d ito ry  cues. One m ig it p o s tu la te  th a t  e x p e r i­

ence and m atu ra tion  would compensate fo r  gram m atical d e f ic ie n c ie s  b u t  the 

younger normal ch ild ren  ob tained  h ig is r  scores on t h i s  t e s t  than th e  o lder 

MRs. I t  would appear th a t  o th e r fa c to r s  than the  simple cued grammatical 

forms were lim it in g  th e  performance of the MRs. Menyuk (1961*) and Lee 

(1966) suggested  the  p ro b a b il i ty  of d if f e r e n t  system s of language
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development f o r  language d e f ic ie n t  c h ild re n  as compared to  normal c h i l ­

d ren . The q u estio n  can be posed as to  whether " in fa n ti le  speech" as 

d escribed  by Menyuk was b a s ic a l ly  an a u d ito ry  p e rcep tu a l problem ra th e r  

than  a  grammatical one, i . e . ,  a  d e fic ien cy  in  p rocessing  the  a r t ic u la te d  

phonemic s t im u li  through a f a u l ty  auding system, r a th e r  th an  a d e fe c tiv e  

in n a te  s tru c tu re  f a r  developm ental grammar. The language d e f ic ie n t  c h i l ­

dren  in  the  s tu d y  by Menyuk may have in d ic a te d  d ev ian t developm ental p a t­

te rn s  because o f prim ary au d ito ry  p ercep tion  d e f i c i t s  which were n o t d i f ­

fe re n t ia te d  from prim ary grammatical ones. Rees (1973) c i te d  evidence 

from re c e n t in v e s t ig a tio n s  fo r  a  sep a ra te  s e t  of ru le s  which govern 

speech p e rcep tio n . Further in v e s t ig a tio n  on th e  understand ing  of th ese  

p rocesses i s  needed.

Another re le v a n t study by Wiener (1969) compared two groups o f 

normal c h ild re n , one o f which was language d e f ic ie n t .  The language d e f i­

c ie n t  group was s ig n if ic a n t ly  in f e r io r  to  the c o n tro l group on every  per­

c e p tu a l and concep tual a u d ito ry  t e s t  in c lu d in g  ITPA ta s k s .

With s p e c if ic  re fe ren ce  to  th e  a n a ly s is  o f  in d iv id u a l item s in  the 

Qrammatic C losure s u b te s t ,  th i s  w rite r  (S ass, 197U) in v e s t ig a te d  th e  f r e ­

quency d is t r ib u t io n  o f  e rro rs  on Qrammatic C losure item s f o r  both groups. 

A h ig h e r frequency d is t r ib u t io n  of c o r re c t QC item s by MRs was found on

9 o f  33 item s. The gram natical form c a te g o rie s  re p re se n te d  in  th ese

item s were: (1) p lu ra l  nouns, l e a f  -  leav es  and sheep -  sheep . (2) p a s t

te n s e , w rote,  hung and opened, (3) pronoun o b je c ts , h im se lf and 

them selves,  and (10 p re p o s itio n s , under -  on and p re p o s it io n a l p h rase , 

a t  n ig h t . Item s which in d ica ted  th e  p o o res t performance by  MRs were 

found in  (1) p lu ra l  dog -  dogs, d re ss  -  d re s se s , man -  men, mouse -

m ice, (2) th e  comparative b ig  -  b ig g e r, good -  b e t t e r , (3) the  su p e r la ­

t iv e  more -  m ost and (U) the a d je c tiv e  any.
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The MRs showed re la t iv e ly  sm aller number of e rro rs  than normal sub­

je c ts  on p lu ra l form le a f  -  leaves, but r e la t iv e ly  la rg e r number of 

e rro rs  than normals on dog -  dogs or dress -  d resses. The l a t t e r  were 

"sim pler11 p lu ra l forms than the former. Ib is  discrepancy could be 

hypothesized as follows: le a f  -  leaves provided two c lear d iscrim inative

clues in  f in a l  C ^ ^  /  both a u d ito r ia lly  and v isu a lly . On the

other hand, MRs did re la t iv e ly  poorly with man -  men where one weak d is ­

crim inative clue , medial ^  ^  , £  / ,  adjacent to each other on the

vowel tr ia n g le , was re la t iv e ly  more d i f f i c u l t  to d iscrim in ate . Examining 

the past p erfec t form, the MRs had r e la t iv e ly  more co rrec t responses than 

normals on hung bu t showed r e la t iv e ly  low scores compared to normals on 

opened. The MRs apparently  knew the  ir re g u la r  p ast-ten se  hung r e la t iv e ly  

b e t te r  than they perceived the  f in a l  /  ^  /  in  the reg u la r past-tense  

opened.

Another form o f a u d ito ry  p e rcep tu a l d i f f i c u l ty  fo llow ing  the same 

p a tte rn  appeared to  be o p era tin g  in  sheep -  sheep and soap -  soap. A 

r e la t iv e ly  h igher number of c o r re c t  responses by MRs than  normals was ob­

ta in e d  by d e fa u l t ,  i . e . ,  the  normals tended to  g en e ra liz e  the p lu ra l  form 

in c o r re c t ly  to  sheeps, w hile the  MRs tended n o t to  g e n e ra liz e . The MRs 

seemed to  perceive  the  f i n a l  phoneme le s s  c o n s is te n tly  than normals in  

s im ila r  manner to  th e i r  performance on dog -  dogs. On th is  item , the  

normals had 100$ o f responses w ith  no e r ro rs  and the MRs obtained  86.95 

o f  t h e i r  responses w ith no e r r o r s .  Dog -  dogs was th e  f i r s t  item  on the  

t e s t  and o s te n s ib ly  one o f  the  e a s ie r  gram natical item s . The tendency 

fo r  MRs w ith h ig ie r  CA to  d e le te  th e  f in a l  p lu ra l  form /  z . /  a s  compared 

w ith  normals o f lower CA seemed to  be a  problem in  p e rce iv in g  the  f i n a l  

/  Z- /  in  dog -  dogs and in  f a i l in g  to  produce a  non-perceived phoneme
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which in a d v e r te n tly  was a c o rre c t  response in  sheep -  sheep. MRs appeared 

to  f a i l  item s w ith  e a s ie r  grammatical forms because o f  a u d ito ry  percep­

tu a l  d i f f i c u l t i e s  a id  passed on more advanced grammatical forms where 

p e rcep tu a l problems were r e la t iv e ly  reduced.

In  ad d itio n  to  the a lle g ed  p e rcep tu a l d i f f i c u l t i e s  analysed above, 

co n cep tu a liza tio n  was revealed  to  be ano ther category  o f d i f f i c u l ty  fo r  

the MR s u b je c ts . I t  was found th a t  the  q u an tify in g  a d je c tiv e  any p ro ­

duced r e l a t iv e ly  lower sco res f o r  MRs than fo r  normal s u b je c ts .  In  l ik e  

manner, MRs appeared to  have r e la t iv e  d i f f i c u l ty  w ith  th e  com parative 

b ig  -  b ig g e r, good -  b e t te r , and th e  su p e r la tiv e  more -  most than  normal 

s u b je c ts . Q u an tita tiv e  and q u a li ta t iv e  degree i s  d esc rib ed  in  th ese  ad­

je c t iv e s .  In  a d d itio n , the MRs had r e la t iv e ly  more d i f f i c u l ty  w ith  the 

comparative than  th e  su p e r la tiv e  degree. This f in d in g  may be re la te d  to  

the r e l a t iv e ly  ab so lu te  boundary o f  most as  compared w ith  the open-ended 

p o s itio n  between p o s it iv e  and su p e r la tiv e  o f  b igger and b e t t e r .

In  summary, the  GC frequency a n a ly s is  in d ic a ted  a  p a tte rn  o f au d i­

to ry  p e rcep tu a l and conceptual d e f ic ie n c ie s  fo r  MRs as  compared to  normal 

su b je c ts . Some in te re s t in g  sp ecu la tio n s  can be drawn from the  above 

a n a ly s is .  For example, r e la t iv e ly  le s s  d i f f i c u l ty  w ith  some "advanced" 

p lu ra l  forms than  some "sim ple" h igh  frequency " fa m ilia r"  ones by the  MR 

su b jec ts  compared to  normal su b jec ts  was in d ic a te d . The g re a te r  d i f f i ­

c u lty  dem onstrated by MRs w ith  th e  OC sub-item  dog -  dogs than  the  p a s t  

p e r fe c t  hang -  hung when compared to  the  normal su b je c ts  i s  an example. 

This f in d in g  i s  supported by O'Connor and Hermelin (1963a) and Lenneberg 

(1969) who found th a t  MRs performed b e t te r  on some complex ta sk s  than  on 

some sim ple ta s k s . A d if f e r e n t  s e t  of ru le s  appeared to  be o p era tiv e  

fo r  sep a ra te  fu n c tio n s . Stephens and McLaughlin (1971) th e o r is e d  th a t
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co g n itiv e  development i s  r e l a t iv e ly  independent o f  p a r a l le l  language 

development. Fay and B utler (1968) showed some evidence of the develop­

m ental non-convergence o f two independent system s: "an audio-m otor

system  and a  d e f ic ie n t  sy n tac tic -sem an tic  system / p .  y i t i j ."  The pos­

s i b i l i t y  i s  th a t  c e r ta in  a u d ito ry  conceptual d i f f i c u l t i e s  occur on a 

h ie ra rc h y  o f semantic com plex ities which a re  r e l a t iv e ly  independent of 

a u d ito ry  p e rcep tio n  and grammar.

The GC su b te s t leaves us a t  a lo s s  to  a sse ss  whether conceptual­

iz a t io n ,  a d e fic ien cy  in  l in g u i s t i c  coding o r a combination o f both  i s  

th e  is s u e . I f  a way to  sep a ra te  th e  assessm ent of th ese  a b i l i t y  fa c to rs  

could be found, th e  h a b i l i t a t io n  p rocess f a r  MRs could be f a c i l i t a t e d .  

Another confusing v a r ia b le  i s  found in  a b a s ic  flaw  in  th e  t e s t  design 

f o r  the purposes of th i s  in v e s t ig a tio n . Although assigned  to  th e  auto­

m atic le v e l  on the th e o re tic  model (K irk & McCarthy, 1968), the  su b te s t 

invo lves a  com plexity of concep ts, com plicated in te g ra t io n  and memory 

fa c to r s  which b e lie d  th e  a lle g ed  a u to m a tic ity  o f th e  ta s k .

The A uditory C losure (ITPA) s u b te s t ,  on the  p e rcep tu a l le v e l  and 

d efin ed  as  th e  au d ito ry  a n a ly s is  v a r ia b le , re q u ire d  the p sycho log ica l 

phenomenon o f c losu re  w ith a u d ito ry  c lu es  p rov ided . This co n d itio n  ap­

peared to  be q u ite  d i f f e r e n t  from the ph o n o lo g ica l, s y n ta c tic  and seman­

t i c  problems p resen ted  by o th e r a u d ito ry  ITPA t e s t s .  The AC ta sk  re ­

quirem ent was phoneme a n a ly s is , i . e . ,  c lo su re  o f  one o r more m issing 

phonemes in  a  ward. Although p rosod ic  c lu es  provided a  p ro b a b il i ty  o f 

occurrence o f the m issing  phoneme(s), and th e  p sycho log ica l phenomenon 

o f  c lo su re  fu rn ish ed  a " se t"  towards ta sk  com pletion, the  MRs had lower 

sco res th an  normal su b je c ts . The fin d in g  ag ain  im p lies  a  d i f f i c u l ty  

w ith  phoneme p ro cessing .
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The ITPA au d ito ry  sub t e a t  Sound Blending was a p e rcep tu a l le v e l  

ta sk  and the a u d ito ry  sy n th es is  v a r ia b le .  This t e s t  req u ired  (1) sh o rt­

term se q u e n tia l memory of in d iv id u a l phonemes and (2) th e i r  in te g ra tio n  

to  ob ta in  meaning. Recent in v e s t ig a tio n s  in  speech decoding were exam­

ined fo r  p o ss ib le  reasons f o r  poor perform ance. SB co n sis ted  o f  a  p re­

s e n ta tio n  of in d iv id u a l phonemes a t  approxim ately one-second in te r v a ls .

No prosodic fe a tu re s  were inc luded  in  the stim ulus form at and no v is u a l 

c lues accompanied th e  a u d ito ry  p re s e n ta tio n . Die response c o n sis ted  of 

th e  a b i l i t y  to  syn thesize  the  d is c re te  phonemes se q u e n tia lly  t o  form a  

m eaningful one-word u tte ra n c e . The a co u s tic  p re sen ta tio n  was n o t made 

according to  the  speech code in  which phonetic  u n i ts  a re  tra n sm itte d  in  

p a r a l le l  b u t r a th e r  each phoneme was p resen ted  as an in d iv id u a l c ipher 

(Cooper, 1972). There was a  one-to-one correspondence between the  m ini­

mal u n i t  and the  encoding tra n sm itte d  by th e  examiner. Young normal 

ch ild ren  seemed to  "ca tch  on” w hile o ld e r MRs had d i f f i c u l ty  w ith  th i s  

p ro cessin g . According to  Liberman e t  a l  (1967), speech i s  "a sp e c ia l 

code th a t  must o fte n  make use o f a s p e c ia l  p e rcep tu a l mechanism to  serve 

as  i t s  decoder , n The vowel p re se n ta tio n s  may have been p rocessed

as s teady  s t a t e  vowels to  th e  non-dominant hemisphere (Shankw eiler, 1971) 

and they d id  no t show p re fe ren ce  fo r  the r ig h t  e a r  as do consonant s to p s , 

CV, o r CVC s y lla b le s  (Shankw eiler).  MRs may lack  th e  hem ispheric domi­

nance necessary  fo r  th e  l e f t  hemisphere to  process th e  speech code e f fe c ­

t iv e ly  in  p a r a l l e l .  The vowels were probably  processed l ik e  non-speech 

sounds to  th e  r ig h t  hem isphere, th e reb y  In te r ru p tin g  the p a r a l l e l  a c o u s tic  

p rocessing  of CV s y lla b le s  in  the l e f t  hem isphere. This p o s s ib i l i ty  i s  

h ig h ly  sp ecu la tiv e  b u t p re sen ts  many p o s s ib i l i t i e s  fo r  in v e s t ig a tio n .

On th e  o ther hand, AC was a  phoneme p re sen ta tio n  in  CV s y lla b le
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com binations w ith  p rosodic  fe a tu re s  inc luded . Here th e  MRs should  have 

fa re d  b e t t e r .  Enough redundancies were ap p aren tly  p re se n t to  o b ta in  good 

perform ance. The p ro b a b il i ty  o f  occurrence o f the m issing  phoneme, given 

th e  surrounding co n tex tu a l s y l la b ic  c lu e s , made the ta sk  a r e l a t i v e ly  easy  

one. D espite  th ese  redundancies, MRs dem onstrated somewhat g re a te r  d i f f e r ­

ence in  mean sco res than normal ch ild ren  on AC as compared w ith  SB. This 

f in d in g  in d ic a te s  t h a t  d i s t in c t ly  d i f f e r e n t  a b i l i t y  fa c to r s  a re  probably  

in  o p era tio n  in  th e  two ta sk s , and th a t  MR c h ild re n  do Indeed appear to  

show c a te g o r ic a l  d e f i c i t s  in  th e  types of phoneme p rocessing  re q u ire d , 

as  in  QC, AC, and SB.

D iscussion o f  F actor Analyses

The re sea rch  hypotheses in d ic a te d  th a t  MRs would no t perform  as 

w e ll as normals on a l l  o f th e  auding ta sk s .

Comparison o f mean sco res fo r  the  e ig h t  auding ta sk s  in  Table 3 

shows th a t  Mia o b ta in sd  lower sco res than  normal c h ild re n , w ith  one ex­

c ep tio n , MSST(C), In  which MRs showed a  s l i g h t  d if fe re n c e  in  th e  o ther 

d i r e c t io n .  Table 7 in d ic a te s  th a t ,  tak ing  Ml and normal f a c to r  scares  

as  a  whole, th e  d iffe re n c e  in  performance on a l l  auding ta sk s  by MRs as 

compared to  normals was h ig h ly  s ig n if ic a n t ,  w hile  th e  BG ra t in g s  showed 

in s ig n if ic a n t  d iffe re n c e s  between th e  two groups.

The hypo thesis  th a t ,  in  g en e ra l, Mis would n o t perform a s  w e ll as 

normal c h ild re n  on auding ta sk s  i s  supp o rted .

D iscussion o f  F acto r M atrices

Table h dem onstrates a  th re e - fa c to r  so lu tio n  f o r  the  MRs in  which 

each of the  fa c to rs  i s  c le a r - c u t  and f a l l s  e a s i ly  in to  r a t io n a l  and
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homogeneous c a te g o rie s : (1) auding ta s k s ,  (2) v isu a l pe rcep tio n  judg­

ments and (3) age and sex independent o f  the f i r s t  two. On the  o ther 

hand, th e  th re e - fa c to r  so lu tio n  as seen in  Table 5 i s  no t as c le a r - c u t  

fo r  the normal group. PIS and BUSSDT do n o t appear in  the p r in c ip a l  

fa c to r  lo ad in g s , BG 1 , BG U and BG 5 a re  r e la te d  to  the s ix  underlined  

p r in c ip a l  fa c to r  lo ad in g s , and GA i s  r e la te d  to  the  auding v a r ia b le s .

Sane comments can be made about th ese  f in d in g s . The Parsons 

Language Sample was a t e s t  designed f o r  and stan d ard ized  on MRs. For 

th i s  reaso n , i t s  presence on the  ffl F ac to r 1 was a d is tin g u ish in g  

fa c to r  th a t  d id  n o t appear on the f a c to r  a n a ly s is  of the normal su b je c ts . 

BUSSDT c o n s is ts  o f sim ple l in e  drawings which a re  an im portan t concomi­

ta n t  of the  t e s t  fo rm at. This t e s t  appeared to  have been r e la te d  to  BG 

f o r  the normal ch ild ren  in  terms of the  v is u a l  concom itant of t h i s  t e s t  

w hile  th i s  f in d in g  d id  n o t appear f o r  MRs. I t  i s  possib le  th a t  BUSSDT 

might have been so t r i v i a l  o r easy  f o r  the normals th a t  i t  f i t t e d  in to  

a  non-auding ca teg o ry . However, the MRs d id  appear to  be try in g  harder 

since  t h i s  d i f f e r e n t ia t io n  d id  n o t appear in  th e  MR fa c to r  a n a ly s is .

As to  BG, the  background experience of the judges was reviewed to  

observe what, i f  any, d is tin g u ish in g  fe a tu re  e x is te d  which could ex p la in  

the  d iffe ren ce  in  fa c to r  lo ad in g  between the two groups. The BG 1 r a t e r  

had lim ite d  experience w ith the  t e s t ,  the  BG 2 and 3 r a te r s  were e x p e ri­

enced, w hile the  BG U and 5 r a te r s  had no previous experience w ith  the  

t e s t .  Judges’ lj and 5 lim ite d  experience in  adm in istering  the t e s t  could 

have accounted fo r  th e  appearance o f BG 1 , U and 5 on Factor 1 o f t ie  

norm als. S im ilar BG d if f e r e n t ia t io n  d id  n o t appear in  F actor 1 fo r the 

MRs. Ons could in te r p r e t  t h i s  to  mean th a t  th e  r e la t iv e ly  inexperienced  

judges had more d i f f i c u l ty  in  in te rp re t in g  th e  BG t e s t  fo r  the  normals
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than  fo r th e  MRs. An a d d itio n a l c o n s id e ra tio n  i s  th a t  F acto r 1 showed a  

measure o f  re la te d n e ss  fo r  normals between th e  auding v a r ia b le s  and BQ. 

Ib is  somewhat te n ta t iv e  re la te d n e ss  may in d ic a te  th a t th e  v is u a l  c lues 

which were p a r t  o f  some of th e  auding t e s t  form ats were r e la te d  to  h ig h e r 

scores in  auding t e s t s  f a r  normal ch ild ren  as compared to  MRs. In  sup­

p o r t of t h i s  co n ten tio n , a l l  of th e  normal c h ild re n  had c o rre c ted  or nor­

mal v is io n  w hile v i s u a l  d a ta  were n o t a v a ila b le  fo r MRs. However, c l i n i ­

c a l  o b servation  re v e a le d  apparent v is u a l  problem s.

Age re la te d n e s s  to  auding v a ria b le s  in  Factor 1 fo r  normal c h i l ­

dren in d ic a ted  th a t  fin d in g s  were v a rie g a te d  fo r the normal c h ild re n  who 

were younger than th e  MRs (age range 2-8 to  7-6  and 8-9 to  18-2 respec­

tiv e ly )  and who were undergoing dynamic and c r i t i c a l  growth p e rio d s . For 

th i s  reason  o lder MRs p resen ted  more s ta b le  p a tte rn s  in  the  f a c to r  analy­

s i s  than  normal c h ild re n .

A look  a t  th e  f a c to r  m atrix  in  Table 1* in d ic a te s  th a t  th e  AA t e s t  

rep re se n ts  the  b e s t auding measure in  re la t io n s h ip  to  th e  o th e r  measures 

fo r  MRs, w hile  the  GC re p re sen ts  th a t  f a r  the  normal su b je c ts . The PPVT, 

th e  eq u atin g  v a r ia b le ,  fa c to r s  o u t as  an auding task  fo r  both  groups.

For the m ost p a r t ,  the  auding ta sk s  a re  re p re se n ta tiv e  of each o ther and 

the  PPVT f o r  both groups. The PPVT i s  a gen era l aud ito ry  language measure 

lim ited  to  a s in g le  word in  a  r e l a t i v e ly  sim ple stim ulus p re se n ta tio n , 

om itting  th e  encoding p ro cess . The general language ta sk  fe a tu re d

(1) understanding vocabulary  items denoting  o b je c ts , a c tio n s  and s ta te s  

on a h ie ra rc h y  of frequency o f usage and com plexity and (2) concep tual­

is in g  from th e  concre te  to  vary ing  degrees o f  the complex. The ta sk  pro­

vided a commonality fo r  both  groups synchronously from which th e  dependent 

v a ria b le s  could d iv e rg e . The PPVT ap p aren tly  i s  e f fe c t iv e  in  sp ec ify in g
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th e  auding ta sk s  and does a c re d ita b le  job o f  re p re sen tin g  them in  th is  

s tu d y .

The jo in t  f a c to r  s tru c tu re  in  Table 6 minimizes the d iffe re n c e s  i n  

the  p a t te rn  of the  f a c to r  load ings of the  two groups shown in  Table k and 

maximizes the  homogeneity of th e  auding ta sk s  fo r  normals and MR c h ild re n . 

Beyond t h i s  f in d in g , Table 8 dem onstrates th a t  MR c h ild re n  can show 

auding a b i l i t y  w ith in  th e  normal range, and cannot in  every case  be d i f ­

f e r e n t ia te d  from the  normal sam pling. One in te rp re ta t io n  of t h i s  f in d in g  

i s  th a t  in  s e le c te d  c a te g o rie s  o f  auding a b i l i t y ,  some MRs can do as w e ll 

as  normal s u b je c ts .  Previous in v e s t ig a tio n s  support t h i s  con ten tion  

(Belmont, 1966; C arlson , 1968; L u r ia , 1963; O'Connor & Hermelin, 1963; 

S tephens, 1966). E s s e n tia l ly  th e  e ig h t auding task s  s e le c te d  showed a 

un ifo rm ity  o f performance and th e  p red ic ted  lower sco re s  by MRs, i . e . ,  

th e  MRs showed a  u n ifo rm ity  o f  performance a t  a  lower le v e l  th an  the 

normal su b jec ts  who a lso  showed un ifo rm ity  o f performance on th e  auding 

ta s k s .
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CHAPTER V 

SUMMARY AND CONCLUSIONS 

Summary o f  Study

The complex in te ra c t io n  among th e  sending , re c e iv in g , and s e l f ­

m onitoring o f inform ation  in  th e  human communication system d e fie s  

a n a ly s is .  Breakdown can occur in  any p a r t  o f  th e  com plicated in t e r ­

a c tin g  network. R ecently , a ttem pts have been made to  p rovide models 

which re p re se n t an o rd e rly  m ulti-d im ensiona l view o f  th e  language 

p rocess f o r  th e  purpose of s tu d y . This study u t i l i z e d  a  th e o re t ic a l  

model (K irk , McCarthy, & K irk, 1971) which a ttem p ts to  ca teg o rize  

sensory  in p u t according to  le v e ls  and p ro o esses . See Table 2 fo r  a 

d e sc r ip tio n  o f  the su b te s ts  which in d ic a te s  th e  le v e l  as conceptual 

or p e rcep tu a l and d e sc rib e s  the  a u d ito ry  v a r ia b le s  which the  su b te s ts  

re p re se n t.

Instrum ents

The su b te s ts  were chosen (1) to  fe a tu re  th e  a u d ito ry  mode,

(2) to  re p re se n t the  re c e p tiv e  and in te g ra t iv e  p rocesses (K irk e t  a l . ,

1971) on th e  p e rcep tu a l or concep tual l e v e l ,  (3) to  e lim in a te  e n t i r e ly ,  

o r a t  most l im i t  response encoding to  a  s in g le  word or an echoic  u t t e r ­

ance and (U) to  u t i l i s e  c u rre n t s tan d a rd ised  t e s t s  o r  s u b te s ts .

A d e sc rip tio n  o f  th e  instrum en ts  used can be found in  Chapter I I I .  

The equating  v a riab le  was th e  Peabody P ic tu re  V ocabulary T e s t, a  recep­

t iv e  vocabulary  t e s t .  The concep tual le v e l  t e s t s  were A uditory  Reception, 

A uditory A ssocia tion , N orthw estern Syntax Screening T e s t, Boston U n iv e rs ity
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Speech Sound D iscrim ination  T es t and th e  Parsons Language Sample. The 

p e rcep tu a l le v e l  t e s t s  mere Qrammatic C losure, A uditory Closure and 

Sound Blending. These t e s t s  s e re  presumed to  ev a lu a te  the  performance 

o f m entally  re ta rd e d  and normal c h ild re n  on ca te g o rie s  of auding ta sk s . 

Auding in  th is  s tu d y  was viewed as the  understanding  of p e rc ep ts , con­

cep ts  and l in g u is t i c  coding when the au d ito ry  channel was the prim ary 

sensory  mode.

The questions resea rch ed  in  th is  study were (1) whether the  men­

t a l l y  re ta rd e d  c h ild re n  would perform le s s  w ell than  the normal ch ild ren  

when equated on a  vocabulary  re c e p tiv e  ta s k ,  (2) whether the p a tte rn s  

o f response would be d i f f e r e n t  between th e  two groups, considering  the  

ex is ten ce  o f b ra in  damage, s e iz u re  and m edication in  the m edical h is ­

to r ie s  o f  the MRs (see  d e sc r ip tio n  o f su b jec ts  which fo llo w s), and

(3) would v isu a l p e rc ep tio n , as measured by the Bender G e s ta lt  T est, 

handicap the  auding perform ance of m en ta lly  re ta rd e d  c h ild re n .

S ub jects

The normal group c o n s is te d  o f  36 ch ild ren  from p re-k in d erg arten  

through second grade whose ages ranged from 2 y e a rs , 8 months to  8 y e a rs ,

U months w ith a  mean age o f  5 y e a r s ,  1 month. These su b jec ts  rep resen ted

the  ch rono log ical age range which most n e a r ly  matched the m ental age 

sco res on the Peabody P ic tu re  Vocabulary T est o f th e  m entally  re ta rd e d  

c h ild re n . The MR group c o n s is te d  o f  38 su b je c ts  who a ttended  s p e c ia l  

c la s s e s  in  a s ta te  i n s t i t u t i o n  f o r  the m en ta lly  re ta rd e d . The chronologi­

c a l  age was 10 y ears  to  18 y e a r s ,  2 months, w ith a  mean age o f 1U y e a rs ,

1 month. The m ental age (PPVT) mean o f th e  normal su b jec ts  was 6 y ea rs ,

8 months; the m ental age (PPVT) mean o f th e  MR su b je c ts  was 6 y e a r s , 2

months. The sex d is t r ib u t io n  o f th e  normals was 22 fem ales and 16 m ales;
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th a t  o f the  MRa was 16 fem ales and 22 m ales.

V isual a c u ity  was normal or co rrec ted  fo r the normal c h ild re n . No 

reco rd s  were a v a ilab le  fo r  the  re ta rd e d  ch ild ren  who showed c l i n i c a l  

evidence o f v is u a l  problems such as c lo se  eye c o n tac t and /or ang ling  of 

th e  head and sq u in tin g  fo r  v is u a l ta s k s .  Both groups were re q u ired  to  

pass a h earin g  screen ing  to  meet c r i t e r i a  fo r  normal h e a rin g , and were 

sub jec ted  to  judges' ra t in g s  o f th e i r  performance in  v is u a l  p e rcep tio n  on 

The B ender-O estalt T es t as d esc rib ed  in  Chapter i n .

In form ation  from the  records o f  th e  38 MBs was ta b u la te d  as to  

e t io lo g ic a l  c la s s i f i c a t io n s ,  se izu re s  and m edication. Tw enty-eight had 

b ra in  damage and 10 d id  n o t have b ra in  damage (presumed c u l tu r a l -  

f a m il ia l ) ,  26 d id  no t have s e iz u re s , and 12 had se iz u re s  of v a rio u s  types 

and degrees. As to  m edication , 19 took none and 19 took some form.

T h irty  of th e  38 m entally  re ta rd e d  c h ild re n  had g a i t  and /o r f in e  motor 

co o rd in a tio n  problems in  vary in g  d eg rees. Twenty-six o f  the  38 c h ild re n  

p resen ted  behav io r problem s. A ll o f  th e  normal ch ild ren  were re p o rte d  to  

have no p h y s ic a l, m ental, o r em otional problems th a t  could  n o t be handled 

i n  a  re g u la r  classroom .

Scoring

The t e s t s  were adm in istered  in d iv id u a lly  in  a  q u ie t  room in  two 

o r more s e s s io n s . Scoring procedures were follow ed as p re sc rib ed  by the  

au th o r(s) o f  each t e s t .  Raw scores were obtained and su b jec ted  to  a  

s e r ie s  o f f a c to r  analyses*

Review of F a c to r  Analyses

The ta s k  performances of MBs and normal su b jec ts  equated  on a  

language re c ep tio n  ta s k , the  Peabody P ic tu re  Vocabulary T e s t, were
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compared. Table 3 compares the  M ans and s tandard  d ev ia tio n s  o f the  

e ig h t  auding v a ria b le s  and the  f iv e  B ender-Q esta lt r a t in g s .  In  g en era l, 

the  hypothesis th a t  the  MR s u b je c ts  would sco re  lower th an  normal c h i l ­

dren on auding ta sk s  was supported  w ith the  excep tion  o f MSST(C) where 

th e re  was a  s l ig h t  d iffe ren c e  in  the  d ire c t io n  o f  e r r o r s .  In  a d d itio n , 

a l l  o f the  judges' r a t in g s  on BO dem onstrated lower mean sca re s  fo r  the  

MRs than th e  normal s u b je c ts , although d if fe re n c e s  were uniform ly minimal. 

A fa c to r  a n a ly s is  o f  MR d a ta  in c lu d in g  sex , age and PPVT scores y ie ld ed  

extrem ely c le a r - c u t  r e s u l t s  as seen in  Table U. Three d i s t in c t  fa c to r  

groupings were p re sen t sep a ra tin g  a l l  o f  the auding ta s k s , th e  v is u a l  

percep tion  judgments and the  sex  and age f a c to r .

On the  o ther hand, Table £ in d ic a te s  th a t  the  fa c to r  load ings fo r  

normal su b je c ts  was n o t as c le a r -o u t  as those o f  the MRs. PIS and BUSSDT 

were no t p re se n t in  th e  p r in c ip a l  f a c to r  lo ad in g s , BO 1 , BO U and BO 5 

a re  re la te d  to  the s ix  underlined  f a c to r  lo a d in g s , and GA is  r e la te d  to  

th e  auding v a r ia b le s .  The g e n e ra lis a tio n  th a t  appears fo r  bo th  groups 

i s  th a t  the PPVT i s  re p re se n ta tiv e  o f  th e  auding ta sk s  and th a t  the  

auding ta sk s  r e p l ic a te  each o th e r ,  w ith th e  p o ss ib le  excep tion  o f  PIS and 

BUSSDT fo r  th e  norm als. D iscussion of th e se  d iffe re n c e s  in  f a c to r  loadings 

between the  two groups i s  found in  Chapter IV in  th e  d iscu ss io n  o f  the 

f a c to r  an a ly se s .

This fin d in g  le d  to  a f a c to r  a n a ly s is  u sing  the  combined d a ta  o f 

both  groups. Table 6 shows th a t  a l l  of the  auding v a r ia b le s  a re  found 

under one f a c to r  fo r  bo th  groups, a  fu r th e r  in d ic a tio n  o f the un iform ity  

o f  performance on th e  auding ta sk s  by both  groups. MRs and normal sub­

je c t s  appear to  be s im ila r  in  t h e i r  performance in  auding ta s k s ,  tak in g  

in to  co n sid era tio n  t h a t  MRs o b ta in  lower sco res  than  normal c h ild re n .
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According to  Table 7 , the  BO fa c to r  sco res in d ica ted  th a t  th e  d i f ­

ference in  means between Ml and normal c h ild re n  was in s ig n if ic a n t .  This 

fin d in g  dem onstrates th a t  v is u a l  p e rcep tio n  d id  n o t handicap MR p e r­

formance on the auding ta s k s .  On th e  o th er hand, a  h ig h ly  s ig n if ic a n t  

d iffe ren c e  in  mean auding ta sk  f a c to r  sco res between th e  two groups con­

firm s the  f in d in g  th a t  th e  auding ta sk s  taken  as a whole a re  the  s in g le  

b a s is  fo r  d is tin g u ish in g  th e  d iffe re n c e s  between the  MR and normal c h i l ­

dren . At th e  same tim e Table 8 dem onstrates th a t  15 o u t o f 38 MR c h i l ­

dren could n o t be d is tin g u ish e d  from normal c h ild re n  in  term s of t h e i r  

auding f a c to r  s c a re s . This f in d in g  in d ic a te s  th a t  some MRs performed 

l ik e  some normal c h ild re n  on given ta s k s .

Review o f Auding Tasks

The e ig h t  auding measures were review ed fo r in te rp re ta t io n s  to  

account fo r  low sc o re s  by MR c h ild re n  as  compared to  normal c h ild re n .

The d iscu ssio n  s e c tio n  in  Chapter IV gives a  d e ta i le d  auding ta sk  an aly ­

s i s  in  an a ttem pt to  a sse ss  the  d i f f i c u l t i e s  in  each ta sk  performed by 

the  MRs. In  sxmnary, beginning w ith  the  conceptual le v e l  t e s t  a s se ss ­

m ents, the  fo llow ing  d e f i c i t s  a re  presumed t o  account fo r  the  lower sca res  

found in  th e  MRs:

1 . AR. The concept o f a c to r  - f a c t io n .

2 . AA. The r e l a t iv e ly  s o p h is tic a te d  concepts o f opposites
and an a lo g ies , decoding th e  in p u t inform ation  and 
fo rm u la ting  th e  v e rb a l resp o n se . The MRs ob ta ined  
th e  l a r g e s t  mean sca re  d iffe re n c e  between t e s t  
sco res  fo r  bo th  groups on th is  t e s t .

3 . PIS.  S hort-term  se q u e n tia l memory.

U. BUSSDT. A uditory d is c r im in a tio n .

On the  p e rcep tu a l l e v e l ,  d e f ic ie n c ie s  in  the fo llow ing  a reas  were

presumed to  account f o r  the  problems encountered by th e  MR ch ild re n :
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1 . PC. The l in g u is t i c  coding req u ired  f o r  reco g n isin g  the
phonemic d iffe re n c e s  which were n e c e s s a r y  f a r  
fe m u la tin g  c o r re c t  grammatical u tte ra n c e s .

2. AC. A uditory a n a ly s is .

3 . SB. A uditory sy n th e s is .

Taken a s  a  whole, the  s p e c if ic  d e f ic ie n c ie s  which a re  recorded 

above appear to  be c o n ce p tu a lisa tio n , sh o rt-te rm  se q u e n tia l memory, 

a u d ito ry  d isc r im in a tio n , l in g u is t i c  coding, a u d ito ry  a n a ly s is  and 

au d ito ry  s y n th e s is . Qeneral te rn s  such as decoding and fe m u la t io n  

a re  so  vague as  to  give us l i t t l e  In form ation .

I t  i s  e v id e n t th a t  each s u b te s t  i s  contam inated by so many v a r i ­

ab les  t h a t  a re  e x te rn a l to  th e  t e s t  a u th o r 's  d e f in i t io n ,  th a t  i t  1s a l ­

most im possib le to  make a c a te g o r ic a l  assessm ent. This f a c to r  sev e re ly  

r e s t r i c t s  an e v a lu a to r 's  a b i l i t y  to  determ ine a  s p e c if ic  a re a  o f d e f i ­

c ien cy , and rem ains a  c r i t i c a l  problem in  t e s t  c o n s tru c tio n .

Conclusions

The fo llo w in g  conclusions seem w arranted . I t  appeare th a t  the 

s tan d a rd ised  auding te s t e  used in  t h i s  s tu d y  did n o t serve the  purpose 

o f d is tin g u is h in g  among th e i r  d e fin ed  auding c a te g o r ie s . Along s im ila r  

l i n e s ,  i t  i s  no ted  th a t  th e  s tim ulus form at o f th e  auding t e s t s  used in  

th i s  s tu d y  was n o t  e f fe c t iv e  in  a sse ss in g  d i f f e r e n t i a l  a b i l i t y  fa c to rs  

in  HR and normal c h ild re n . In  f a c t ,  th e  PPVT, which was the  equating  

v a r ia b le ,  served  to  r e p l ic a te  the  auding su b te s ts  used  in  t h i s  s tudy , 

although each was th e o re t ic a l ly  defin ed  to  re p re se n t a  sep a ra te  auding 

ca teg o ry . The auding t e s t s ,  in  a d d it io n , d id  no t d is t in g u is h  one from 

th e  o th e r ,  so t h a t  they eould n o t serve  to  d i f f e r e n t ia te  among c a te g o rie s  

o f  auding d i s a b i l i t i e s .  On the  o th e r  hand, some m en ta lly  re ta rd e d
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c h ild re n  were not d iscrin& nable fro *  some normal ch ild ren  based on p e r­

formance In  auding ta s k s , i . e . ,  depending on the  se le c tio n  o f auding 

ta sk  &nd su b je c t some MR c h ild re n  can do a s  w e ll a s  normal c h ild re n .

Along these l in e s ,  i t  i s  in te r e s t in g  to  sp ecu la te  on how amazing 

i t  i s  th a t  th e  p a tte rn s  of response  between the two groups d id  no t d i f ­

f e r  from each o th e r . The d e sc r ip tiv e  s t a t i s t i c s  o f the MR su b jec ts  in d i­

ca ted  th a t  28 were diagnosed a s  b ra in  damaged, 12 had s e iz u re s , 19 took 

some form o f ms d ic a tio n  and 26 o f  the 38 MRs p resen ted  some form a t  be­

h av io r d e v ia tio n . This fin d in g  supports Lenneberg 's (1969) theory th a t  

an in te r n a l  s tru c tu re  e x is ts  which re g u la te s  a system of language devel­

opment. MR ch ild ren  may have a  f a u lty  system  which l im its  language pro­

duc tion  b u t does n o t a f fe c t  th e  p a tte rn  o f  p roduction . T h is p o s s ib i l i ty  

im plies t h a t  i f  the  environm ental s tim u la tio n  o ffe re d  to  I d s  were im­

proved, production would p robab ly  improve and le s s e n  the gap between the  

performance o f  the two groups. The im p lica tio n  i s  th a t improvement in  

language s tim u la tio n  programs should  be encouraged and b eg in  e a r ly  be­

cause co n sid e ra tio n  must be g iven  to  the  f a c t  t h a t  o lder MRs have a l ­

ready  been exposed t o  major c r i t i c a l  s tag e s  o f language development while 

th e  younger normal c h ild re n  face  dynamic growth p e rio d s .

This f a c t  in d ic a te s  t h a t  the language growth of MRs in  th is  study 

w i l l  ta p e r  o f f  while th e  normal c h ild re n  w i l l  con tinue  to  make v is ib le  

g a in s . D espite t h i s  r e a l i t y ,  a  synchronous s tu d y  o f  th i s  type i s  u se fu l 

to  observe perform ance w ith in  a  given tem poral framework u s in g  a matching 

v a r ia b le  such as was used in  t h i s  s tudy .

The research  questions posed and th e  conclusions based  on th e  

f in d in g s  in  th is  s tu d y  are f i r s t ,

Do MR c h ild re n  produce lower sco res  than  normal c h ild re n
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on auding ta sk s  whan both  groups a re  equated on a 
vocabulary re c e p tio n  te s t ?

The conclusion  based on th i s  In v e s tig a tio n  I s  th a t  the  scores of the

m entally  re ta rd e d  c h ild re n  were s ig n if ic a n t ly  lower than  th ose  of th e

normal c h ild re n , although equated  on a  vocabulary re c e p tio n  t e s t .

The nex t question  in v e s tig a te d  was,

Do the  p a tte rn s  o f performance d i f f e r  between th e  two 
groups?

Qiven th a t  th e  MRs performed le s s  w e ll than the  normal ch ild ren  on a

s e r ie s  o f  auding ta s k s ,  the f a c to r  a n a ly s is  in d ica ted  un ifo rm ity  of the

p a tte rn  o f responses fo r  both groups. In  f a c t ,  based on fa c to r  sc o re s ,

Mis were in d isc rim in ab le  from normals in  t h e i r  response p a tte rn s .

The l a s t  In q u iry  under in v e s t ig a tio n  was,

Do v isu a l p e rcep tu a l d e f ic ie n c ie s  handicap the  auding 
performance of MR ch ild ren ?

According to  t h i s  s tu d y , d iffe re n c e s  in  ju d g es ' ra t in g s  on th e  Bender-

G e s ta lt  T es t were in s ig n if ic a n t  between th e  two groups. T herefore ,

v is u a l  p e rcep tio n  d id  no t appear to  handicap MR performance on auding

ta s k s .

Recorwendations fo r  Future Research

Reconmendations fo r  fu tu re  s tu d ie s  a re  (1) to  develop t e s t s  th a t  

can d isc rim in a te  among sep a ra te  auding a b i l i t y  f a c to r s ,  (2) to  id e n t i f y  

and sep a ra te  dysfunctions in  memory p ro cesses , c o n ce p tu a lisa tio n , and 

l in g u is t ic  coding a s  they a f f e c t  auding a b i l i t y ,  (3) to  id e n t i fy  and ca te ­

g o rise  memory fu n c tio n s  in to  a b i l i t y  fa c to rs  fo r  e f fe c t iv e  diagnoses and 

rem ediation  and (It) to  d iscover what d if fe re n c e s , i f  any, MR su b jec ts  

dem onstrate in  p rocessing  the  speech code.
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APPENDIX A 

DEFINITION OF MENTAL RETARDATION

Word D e s c r i p t i o n  and  Range i n  IQ (H e b e r , 1961)

Word d e s c r i p t i o n  o f  
r e t a r d a t i o n  in  M easured  
I n t e l l i g e n c e

C o r re s p o n d in g  r a n g e  i n  IQ 
s c o r e s  f o r  t e s t s  w i th  
S ta n d a r d  D e v ia t io n  o f  15

B o r d e r l in e

M ild

M o d era te

S e v e re

P ro fo u n d

7 0 -8 4  

55-69  

4 0 -5 4  

25-39  

B elow  25
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APPENDIX B

AUDITORY RECOGNITION IN MENTALLY RETARDED 
AND NORMAL SCHOOL CHILDREN 

PRELIMINARY CASE HISTORY

NAME______________________________  COTTAGE #______ DATE

AGE
HOSP #

BIRTH DATE
SEX -  M

F__

DIAGNOSIS: ENCEPHALOPATHY OTHER
MONGOLISM

FAMILY HISTORY:

* MEDICAL PRENATAL 
HISTORY: BIRTH

PREINATAL

SEIZURES

ILLNESSES; SEVERITY DATE

VISUAL DATE OF LAST EXAM: 
ACUITY RESULTS:

EAR YES 
INFECT. NO 
ALLERGIES

DISCHARGE YES 
NO

YES
NO

SURGERY: YES TYPE 
__NO

DATE SURGEON

IQ: TESTS SCORES DATE

ACADEMIC ABILITY: PROBLEMS: 
(SCHOOL)

SPEECH 
PROBLEMS:

EMOTIONAL AND 
SOCIAL HISTORY:

GOOD
PASS
POOR

COMMENTS:
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APPENDIX C 

INSTRUCTIONS TO JUDGES OP THE 

BENDER-GESTALT TEST

A g ro u p  o f  B e n d e r - G e s ta l t  t e s t  c o n f i g u r a t i o n s  a r e  

p r e s e n te d  t o  you  f o r  y o u r  ju d g m e n t. You a r e  a sk e d  to  

exam ine th e  v i s u a l - m o to r  " G e s t a l t , "  i . e . ,  t h e  a b i l i t y  o f  

t h e  s u b j e c t  t o  c o o r d in a te  h i s  ey e  and  h a n d  t o  copy th e  

c o n f i g u r a t i o n s .

We a r e  n o t  i n t e r e s t e d  in  t h e  ju d g m en t o f  o r g a n i c i t y  

o r  e m o tio n a l  d i s t u r b a n c e ,  b u t  o n ly  i n  a t o t a l  a s p e c t  o f  

v i s u a l - m o to r  a b i l i t y .

O b serv e  th e  tw o sa m p le  c o n f i g u r a t i o n s .  One i s  an  

exam ple  o f  l i t t l e  o r  no r e p r o d u c t io n s  o f  c o n f i g u r a t i o n s  o r  

num ber one on th e  f i v e - p o i n t  s c a l e .  The o t h e r  i s  an 

exam ple  o f  p o i n t  f i v e  o r  good r e p r o d u c t io n  o f  c o n f ig u r a ­

t i o n s  f o r  t h e  s u b j e c t s  o f  t h i s  p o p u l a t i o n .  T hese  sam p les  

a r e  r e p r e s e n t a t i o n s  o f  t h e  " w o rs t"  and t h e  " b e s t"  k in d  o f  

c o n f i g u r a t i o n s  i n  t h i s  s a m p lin g .
r

P le a s e  w r i t e  th e  num ber o f  l e t t e r  a s s ig n e d  uo e a c h  

sam p le  on th e  s c o r e  s h e e t  i n  th e  a p p r o p r i a t e  co lum n.



a p p e n d ix  d

SCORE SHEET FOR BENDER-GESTALT TEST

1

L i t t l e  o r  n o ^ '  
p r o d u c t io n  o f  
c o n f i g u r a t i o n s

2

/
R u d im en ta ry  ^  ~ 
p r o d u c t io n  o f  
c o n f i g u r a t i o n s

3

P a s s a b le
r e p r o d u c t io n
o f
c o n f i g u r a t i o n s

4

F a i r  r e p r o d u c t io n  
o f  c o n f i g u r a t i o n s

5

Good r e p r o d u c t io n  
o f  c o n f i g u r a t i o n s
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cf>
a »
0 <J

• e • 0 0

o o u u o 0 C 0 o

0 o o ' ti o a c
V d u 6 O o 0 6

8



APPENDIX P 81
D eacripti.ee Data and Raw Sc e ra s  to r  A ll Auding Tasks 

on M entally R etarded C hildren

Sex CA PPVT AR AA ac AC SB PIS KSST(C) BOSSDT BO 1 BO 2 BO 3 BOb BO 5

N 362 82 b l 29 26 25 21 17 bo 35 3 b 3 b b

r 151 77 3b 26 21 21 13 17 38 36 3 b 3 3 3

T 211 73 32 23 16 lb 12 13 bO 36 3 b 2 b 3

T 21b 73 38 25 27 2b 12 13 bO 36 3 3 3 3 3

M 209 72 3b 22 20 22 13 16 38 35

r 363 71 38 20 23 lb 36 13 38 3b 1 3 2 2 1

H 180 71 18 22 15 21 30 16 36 36 3 3 3 3 3

T 189 69 3b 26 21 b 9 19 39 36 3 5 5 b b

F 211 69 25 22 20 23 19 15 bO 36 b 5 5 5 b

r 168 68 36 23 18 12 15 15 38 3b 2 b 3 b 3

M 187 65 22 lb 17 9 11 12 36 35 b b b b b

F llilt 6b 2b 18 2b 16 31 lb 29 36 1 3  1 1 1

M 352 61 21 20 lb 2b 21 15 38 36 3 5 5 b 3

N 128 60 3b 36 6 6 10 15 36 33 2 b 3 3 2

M 169 60 IB 30 lb 9 10 12 26 33 3 3 3 3 3

H 175 60 19 19 25 25 16 19 bo 27 2 b b 5 b

M 130 58 21 21 12 7 9 36 bo 33 5 5 5 b b
F 202 56 35 20 16 21 11 lb bO 36 b 5 5 5 b

M 178 5b 20 2b 7 15 13 lb 37 3b 3 3 3 3 3

M 158 5b 16 22 8 3 31 lb 38 35 b b 3 b b

F 212 53 17 31 12 17 17 lb 3b 3b 2 b 3 3 2

M 215 53 31 19 5 7 6 13 33 33 1 3 2 3 2

M 388 b9 20 lb 10 13 12 lb 37 3b 3 b b 3 3

F 3bS b8 lb lb 15 15 10 15 33 3b 1 3 3 2 3

M 187 b8 19 12 6 8 30 12 29 27 1 3 2 2 2

M 121 31 9 10 5 8 1 11 30 b 1 2 2 3 2

F 137 b6 20 15 6 13 31 12 3b 33 1 3  2 1 1

M 12b b5 lb 18 11 lb 6 16 3b 35 3 3 3 3 3
M 218 b5 7 10 8 15 3 10 32 29 1 2  2 1 1

11 166 U5 6 9 7 5 7 11 25 lb 3 3 3 3 3
K 128 b2 15 lb 7 b 6 13 32 18 1 2 2 3 2
M 190 b l 12 13 b 15 5 12 38 31 2 2 1 2  2
M 126 bo b 9 2 1 8 30 IB 16 1 1 1 1 1
F 175 bo 15 7 3 8 30 30 19 27 1 2 2 2 2
M 120 39 6 5 2 9 12 11 35 25 1 1 1 1 1
F 191 36 18 b 5 l b 8 31 21 20 2 • b 3 3 3
F 16b 36 20 12 2 9 6 l b 28 29 1 1 1 2  1
F 132 25 1 6 1 3 7 15 26 33 1 2  1 1 1

lo ta <—BO 1 through BO 5 In d ica tes Bendsr-Oee ta l t  T est Judges 1 through 5#
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D escrip tive Data and Raw Scores fo r  A ll Adding Tasks 
on Nornal C hildren

Sex CA PPVT AR AA ac AC SB PIS NSST(C) BUSSDT BO 1 BO 2 BO 3 BO b BO 5

F 79 78 39 27 28 21 15 . 19 37 35 b b 2 3 3

n 100 78 la 36 30 22 20 19 35 36 5 5 5 5 5

T 89 77 la 3b 29 21 21 15 bO 36 3 b b b 3

T 82 72 33 35 25 2b 21 17 liO 36 5 5 5 5 5

M 89 68 bo 31 25 23 19 lb 36 35 b b b 3 b

M 75 68 38 32 22 23 21 15 38 35 b 5 ■ 3 b 3

F 86 68 32 29 21 23 12 21 32 33 b 5 b b b

r 62 68 30 26 23 21 13 lb 30 35 3 3 3 b b

F 82 67 38 27 25 21 21 lb 32 36 5 5 5 5 5

M 70 67 38 25 15 lb lb 11 28 35 2 5 b b 3

F 89 65 la 35 26 20 21 17 bO 36 3 5 b b b

r 72 65 31 23 25 23 17 17 bO 36 5 b 3 b b

F 73 6it 22 23 8 18 11 lb 36 36 2 5 5 b 2

M 70 62 3U 25 19 21 17 lb 30 36 1 3 2 2

r 1|8 61 13 10 10 3 13 15 31 31 1 2 1 2 2
p 85 61 23 27 18 22 19 13 38 35 b b 3 b b

F 62 60 25 21 8 11 19 19 33 35 2 b 3 3 3

F 88 55 22 20 lb 21 11 16 33 35 2 5 b b 3

F 67 59 22 22 lb 21 11 lb 36 35 b 5 3 b b

M 70 59 32 19 17 13 10 11 38 35 b b b 3 b

F 75 59 36 21 21 15 12 15 36 36 b 5 b b 3

M 71 5? 21 17 12 17 10 17 36 32 2 3 3 3 3

M 88 57 25 29 19 18 b 13 38 35 3 3 3 b 3

M 60 56 ia 30 20 21 12 15 37 36 b b 3 b b

F 55 56 17 18 lb 12 11 lb 21 35 2 b b 2
N 67 55 29 18 15 18 11 13 30 33 3 2 2

M 67 55 33 2b 19 23 13 11 35 35 2 2 3 3 3

N 66 52 15 15 11 16 9 15 23 30 1 b 3 2

F h9 51 18 13 13 11 12 15 21 19 1 3 1 1

r 71 50 35 22 10 19 12 19 32 33 3 2 3 3 3

r 57 b8 17 lb lb 13 16 lb 32 3b 1 3 1 2 1

F b3 h6 22 20 15 11 8 15 21 33 1 3 3 2 2

M 53 hS 7 16 9 10 10 13 19 28 1 3 3 2 1

F 56 bS 17 20 9 13 3 13 27 33 1 b 3 2 3

N b8 bb 16 U 6 b 8 13 27 23 1 1 1 1 1

M *5 39 15 17 7 9 8 11 30 35 1 3 1 1

M la 38 6 8 8 9 10 11 19 23 1 1 1 1 1

F 32 2h 13 5 5 9 7 11 17 20 1 2 1 1 1

Note i—BO 1 through BO 5 Indicate* Bender-Oeetalt Teat Jadgea 1 through 5»
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I n te r c o r r e la tio n s  o f  th o  V aria b le s  Used in  th e  F a c to r A nalyses 
fo r  th e  M en ta lly  R etard ed  S u b je c ts

Sex 1.00000 0.18896 0.10008 0.31081 0.07666 0.29166 0. 15907 0.18329 0.08873 -0.03573
o.28035 •0.17761 0.11025 •0.06301 -0.00656 -0.16008

Age 0.18806 1.00000 0*35727 0.36677 0.22001 0.30316 0.60927 0*18516 -0.01363 0-267560.33066 0.20283 0.35880 0.30820 0.36096 0.33026

PPVT 0.10001 0.33727 1.00000 0.81636 0.86082 0.86902 0.56262 0.65570 0.56361 0.690220.62260 0.56065 Q.66700 0.50703 0.55066 0.93167

AR 0.31091 0.36677 0.81636 1.00000 0.77272 0.60020 0.66068 0.91119 0.67621 0.598960.59070 0.37121 0.60876 0.62238 0.52603 0.62667

AA 0.07661 0.22001 0.86082 0.77272 1.00000 0.72871 0.60680 0.50660 0.69699 0. 777260.6030f"" 0.5662t “5.60663 0.60955 0.59170t d.5687f

OC 0.23166 0.30318 0.86502 0.60020 0.72871 1.00000 0.66785 0.60677 0.50186 0.598660.50713 0.63370 0.99622 0.50678 0.52103 0.53263 #

AC 0.15007 0.60027 0.56262 0. 66968 0.60660 0.66785 1.00000 0.60761 * 0.39838 0. 527' 20.63506 0.32355 0.62750 0.60060 0.30706 0.37078

SB 0.10320 0.18516 0.65570 0.51110 0.50660 0.60677 0.60761 1.00000 0.63819 0 677336.51056 0.36321 0.56068 0.65066 0.63702 0.37662

PIS 0.08873
0.53576-

-0.01363 
--- 0.62627 _

0.56361 _ 
0.50170

_ 0.67621_
0.56320 —

0.69659 
—0.56877-j-

0.50166 
— 0.56862-

0.39838 0.63B10 I .00000_ 0.61626

NSST(C) '•0.035730.50252 0.26756 ---0.53766--- 0.65022-0.30670 0.59896 0.52673-- 0.77726 0.58320-- 0.59866 _0.51509- 0.52712 0.67733 0.61626 I.00000

BUSSDT 0.28035 0. 35066 0.62269 0.95070 0.60397 0.907130.61675 0.63506 0.51956 0.53576 0.59252
.

BO 1 •0.17761 0.62361- 0.20283 __1.00000--- 0.56063 0.76605 0.37121 . . 0.70650 .. 0.56621 -0.77655 - - 0.63379 „  0.86560- 0.32355 0.36321 0.62627 0.53766

BO 2 0.11025 0.35880 0.66700-1.00000- 0.60876 __ 0.88016_ 0.60663 _0.80265_ 0.906220.78776. 0.62750 0.56060 0.30179 0.59679

BO 3 •0.06301 0.30820 0.50703 0.62238 0.60555I* ft™** n *7**9 0.506 78_a.89l6<).. 0.60060 0.65066 0.56329 0.52673

BO U •0.00650 0. 23300 0. 36 006 __ 0.77655--- 0.55066-•0.80265 0.52603 ----0.82752--- 0.59170 — 1.00000_ 0.32103 _0.00015 0.39706 0.63702 0.56877 0.98929

BO $ •0.160080.31629 0.33028 __0.86560. . 0.551670.78776 0.62667 0.85160 . . 0.568770.00065 0.53263 . 1.00000 0.37978 0.37682 0.56862 0.91909



APPENDIX I

In  te r c  c o rre la tio n s  o f  th e  V a ria b le s  Used in  th e  F a c to r A nalyses 
f o r  th e  Normal S u b je c ts

Smx la00000 .— 0.02402 0.12656 .*0.01299 0. 01945. ..0*09910 . 0.05599 _ 0. 16922 - 0.99147_ 0.044580*07499 0.11799 0.27595 0. 1921* 0.19591 0. 15962

Age _0«024&2_-__ 1. 00000. 0.41264 A.T1444 0.62764 0.74629 0.79111 Ok 56192 0.47045 0.751410*49121 0.71702 0.65096 0.70441 0.91842 0.74649

PPVT U.1265* _ . 0.41266 1.00000 _ 0.74699 __ 0. 60269. 0.61289 _ .0.47576 0.69247 ...052Q29 _ 0. 702*40*66499 0.69461 0.64146 0.62091 0.77999 0.72065

AR *0.91299 ___ 0.71994 .. . 0.74999 . . .  1.00000 0. 99519_ 0.62044 _0. 72658 P.62300 0.96015 0.688540.69241 0.79241 0.51650 0.55702 0.70966 0.72795

AA -D.9m L 0.62764 ___0.90269 0. 64516 1.00000 0.69056 0.80880 0.62404 0.42091 0-717350.72441 0.72464 0.65509 0.70165 0.61621 0.78517

OC . 0.09910. ... 0.74929 __ 0.41269 .. __ 0.62044 __ 0.69056 1.00000 0.75976 0.67264 0.96664 0 63073 .0.97079 0.77059 0.51906 0.51916 0.70621 0.79045

AG 0.05949 __ 0*79111 0.67576. _ 0.72656 __ 0.60960. _ 0.759 76 1.0000Q -0*59104 0*38571 0.659030.62299 0.79922 0.55756 0.57905 0.76164 0.74119

SB —0*14922 ----0.96142 0.69247 0.62 400 0.62404 0.67284 0.51104 1.00000 0.36899 0. 52!580.42299 0.55977 0.44295 0.97757 0.55090 0.52069

. 0.99247 0.47045 _  0.52029 -0.96015 - 0.42091, 0.98664 . 0.98 972 _ 0 98696 1 00000 0.34791
PIS _ 0. 29960.___0*40402. 0*97499 0.29699 0.41166 0.41665

NSST(G) 0.064990.72449 0.751610.71920
0.702140.49169 0.669540.44919 0.717950.74124

0.6907)0.69671 0.65909 0*52158 0.94791 I 00000

BUSSDT 0.07699 
I.00000 0.651210.55999 0.66696

0.61424
0.69241
0.60992

0.72491
0.70656

0.57075
0. 6*996

0.62299 0.42289 0-25960 0 72469

BO 1 0*11799
0*99999

0.717021.00000
0.69491
0.56594

0.79241
0.60117

0.72468
0.61649

0.77059
0.66914

0.79922 0.55977 0.40402 0.71920

* ~
BO 2 0.27995 

_ 0.61421
0.65096 0. 59 564 0.64146___ 1. 00000.. op •4 « *

-*' 
Mt O

 
M W

»
» ©

I 0.655090.74699 0.519060.64501 0.55756 0.44295 0 97499 0,491 69

BO 3 0.19214
0.60992

0.70441 0.60117 0.620610.79996 0.557021.00000 0.701650.76165
0.516160.71199 0.57605 0.97757 0.29899 0.44319

BO h 0.195910.70459 0.914420.916*9 0.779990.74999 0.709660.79165 0.919211.00000
0.706210.87599 0.76194 0.55050 0.41168 0.74126

BO i 0.15992 0.74449 0.72665 " 6.72195 6.78517 0.79045 6.74114 0.62069 6.4166* 6 6667I
OiHHt o.«»m 0.**401 O.T11** O.tTSI* 1.00000



APPENDIX J  

LIST OF ABBREVIATIONS

N Noreal

R R etarded

HR M entally  Retarded

PPVT Peabody P ic tu re  Vocabulary T est

MA M ental Age on the  Peabody P ic tu re  Vocabulary T est

ITPA I l l i n o i s  T es t o f  P sy eh o lin g u is tia  A b il i ty

ITPA S u b te s t 

AR A uditory Reception

AA A uditory A ssoc ia tion

OG Grammatic Closure

AC A uditory C losure

SB Sound Blending

PIS Parsons Language Sample

NSST(C) Northwestern Syntax Screening T est (Comprehension)

BUSSDT Boston U n iv e rs ity  Speech Sound D iscrim ination  T est

BO B ender-G estalt T es t
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