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Abstract

THE EFFECT OF A SYNTHETIC ONLY VERSUS SYNTHETIC 
PLUS ANALYTIC APPROACH TO AUDITORY TRAINING WITH 

ADVENTITIOUSLY HEARING-IMPAIRED ADULTS

by

Adrienne Rubinstein

Advisor: Professor  Arthur Boothroyd

Twenty hearing a id  owners, aged 56 to 79, with mild to  moderate

sensor ineura l  hearing impairments , were g iven  s t r u c t u r e d  a u d i t o r y

t r a in in g .  Ten of the  su b je c t s  spent a l l  of the  time on global  tasks

( i . e .  a c t i v i t e s  i n v o lv i n g  s e n t e n c e  p e r c e p t i o n  and p e r c e p t u a l

s t r a t e g y )  w h i l e  the  o t h e r  t e n  sp e n t  h a l f  of  the  t im e  on a n a l y t i c  
%

tasks  ( i .e.  a c t i v i t i e s  involving consonant recogni t ion) .

Three t e s t s  of  speech  r e c o g n i t i o n  were g iven  to  measure the  

e f f e c t s  of t r a in in g :  The CUNY Nonsense Sy l lab le  Test  (NST), the low 

p r e d i c t a b i l i t y  i t e m s  of t h e  Revised  Speech P e r c e p t io n  in  Noise 

(RSPIN) t e s t ,  and th e  high  p r e d i c t a b i l i t y  i t e m s  of  th e  RSPIN t e s t .  

The t e s t s  were a d m i n i s t e r e d  a t  a s i g n a l  to  n o ise  r a t i o  g iv in g  a 

score of approximately 50%, as determined by an adaptive procedure 

a t  th e  b eg inn ing  o f  the  s tu d y .  S u b j e c t s  were t e s t e d  on fou r  

o c c a s io n s :  (a)  a t  t h e  beg inn in g  o f  th e  s tu d y ,  (b) a f t e r  f o u r  weeks 

of "no t r e a t m e n t " ,  (c)  a f t e r  a f u r t h e r  fo u r  weeks of  a u d i t o r y  

t r a in in g ,  and (d) a f t e r  a f i n a l  four weeks of "no treatment" .

The r e s u l t s  showed: (a) t h a t  performance improved only during 

the t rea tm ent  period, (b) t h a t  improvement was maintained during the 

four weeks fol lowing t r a in in g ,  and (c) th a t  the improvement occurred 

only in  the high p r e d i c t a b i l i t y  i tems.  The e f f e c t  of t r a in in g  method 

was not s ig n i f i c a n t ,  e i t h e r  as a main e f f e c t  or in  i n t e r a c t io n  with



o t h e r  f a c t o r s .  The r e s u l t s  i n d i c a t e  t h a t  the  two methods were 

equal ly  success fu l  i n  e f f e c t i n g  change. Since the improvements were 

s j e n  only  in  th e  m a t e r i a l s  w i th  h ig h  redundancy ,  the  f i n d i n g s  

s u g g e s t  t h a t  e f f e c t i v e  l i s t e n i n g  w h i le  t a k in g  a d v an tag e  of  

con tex tua l  cues was the  most important  fea tu re  of the program.
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Chapter 1 
In t roduct ion

For a long t im e ,  a u r a l  r e h a b i l i t a t i o n  has been o f  secondary  

importance to  diagnosis  in  audiology (Hull, 1982), desp i te  the f ac t  

t h a t  an i n t e r e s t  in  a u ra l  r e h a b i l i t a t i o n  during World War I I  was the 

c a t a l y s t  f o r  the  b i r t h  of  au d io lo g y  as  a p r o f e s s i o n .  This  l a c k  of 

i n t e r e s t  i s  p a r t i c u l a r l y  r e f l e c te d  in  the r e l a t i v e l y  low number of 

p u b l i c a t i o n s  on a u r a l  r e h a b i l i t a t i o n  (Oyer,  1982), which has 

c o n t in u e d  d e s p i t e  th e  unanimous c a l l  for  more s c i e n t i f i c  research 

(Bamford, 1981; McCarthy & A lp in e r ,  1978; O 'N e i l l  & Oyer, 1973; 

Oyer & Frankman, 1975; Tobias, 1982).

I t  may be i n f e r r e d  from s e v e r a l  s o u r c e s  t h a t  t h e r e  i s  a 

d e f i n i t e  need for  these  se rv ices .  In a review a r t i c l e  on hearing 

a id  use in  the  Uni ted  S t a t e s ,  G o ld s t e in  (1984) e s t i m a t e d  t h a t  a t  

bes t ,  only 19% of the hearing-impaired population use hearing a ids ,  

w i th  most of the  unmet need among a d u l t s .  He concluded t h a t  the  

need i s  l a r g e ,  s i g n i f i c a n t  and bound to  i n c r e a s e  i n  view of our 

ag ing  s o c i e t y  and th e  c o r r e l a t i o n  between h e a r in g  l o s s  and age. 

G a r s t e c k i  (1984) r e f e r r e d  to  a r e p o r t  by the  B r i t i s h  S o c ie ty  of 

Audiology (M ark ides ,  Brooks,  H a r t ,  & S te p h ens ,  1979) in  which the  

r e s u l t s  of  a survey  o f  new h e a r in g  a id  w e a re r s  r e v e a l e d  t h a t  l e s s  

than  30% wore t h e i r  h e a r in g  a i d s  in  the  U ni ted  Kingdom. T h is  was 

c o n t r a s t e d  w i th  the  s i t u a t i o n  in  Denmark where a com prehens ive



fol low-up program i s  provided and over 90% of new wearers use t h e i r  

a id s .

The development of au ra l  r e h a b i l i t a t i o n  programs may a lso  be 

v i t a l  to th e  g rowth  o f  au d io lo g y  i t s e l f .  Hardick  (1977) made th e  

fol lowing point: " I f  we are  to  stand as an independent profession,  

th en  we must d e l i v e r  som eth ing  w o r th w h i le  to  th e  consumer and i t  

must c o n s i s t  o f  a v a r i e t y  o f  s e r v i c e s  u n a v a i l a b l e  from o t h e r  

s p e c i a l i s t s  or b e t t e r  d e l i v e r e d  and re a so n a b ly  u n r e l a t e d  to  th e  

p r a c t i c e  of m ed ic ine .  Without  a u r a l  r e h a b i l i t a t i o n  s e r v i c e s ,  we 

w i l l  have  a d i f f i c u l t  t i m e  f ro m  f s i c  1 b e c o m in g  m e d i c a l  

t e c h n ic i a n s . " ( p .  527)

Aural r e h a b i l i t a t i o n  encompasses a v a r ie ty  of a c t i v i t i e s ,  such 

as hearing aid eva lua t ion ,  counseling, speech reading and auditory  

t r a i n i n g .  While a l l  a r e a s  of  a u r a l  r e h a b i l i t a t i o n  have been 

i n s u f f i c i e n t l y  in v es t ig a te d ,  some have received g rea te r  a t t e n t io n  in 

the  l i t e r a t u r e  than o thers .  Oyer (1982) reported th a t  Hearing Aids 

and Educa t ion  accoun ted  f o r  ove r  40% of the  p u b l i c a t i o n s  on a u r a l  

r e h a b i l i t a t i o n  in  DSH Abstracts  from 1972-1981. On the o ther  hand, 

a u d i t o r y  t r a i n i n g  was t h e  s u b j e c t  o f  o n l y  3% o f  t h e  a u r a l  

r e h a b i l i t a t i o n  a r t i c l e s ,  and most o f  th o se  in vo lv e d  c h i l d r e n .  

Furthermore, of the a r t i c l e s  which looked a t  auditory  t r a in in g ,  only 

18% of them dea l t  with  q u a n t i f i a b le  data.

The p a u c i ty  o f  r e s e a r c h  on a u d i t o r y  t r a i n i n g  may be due, a t  

l e a s t  in  p a r t ,  to  th e  d i f f i c u l t y  in  p e r fo rm in g  such s t u d i e s ,  

i n c l u d i n g  th e  d i f f i c u l t i e s  in vo lv e d  in  c o n t r o l l i n g  e x t r a n e o u s  

v a r i a b l e s  (O 'N e i l l  & Oyer, 1973), and the  t im e  consuming n a tu r e  of

2



t h e  r e s e a r c h ,  r e s u l t i n g  in  r e l a t i v e l y  few d a ta  p o i n t s .  Another 

reason may be the d i f f i c u l t y  in  f inding  a va l id  and r e l i a b l e  measure 

of  a u d i t o r y  t r a i n i n g  g a in s  d u r in g  th e r a p y .  In  answer to  a 

ques t ionna ire ,  49 out of  50 r e h a b i l i t a t i o n  a u d i o l o g i s t s  e x p re ssed  

d i s s a t i s f a c t i o n  w i th  the  a v a i l a b l e  evaluat ion  procedures (Bloom & 

0"Neil l ,  1970). Unfortunately,  those behaviors th a t  are  c lo s e s t  to 

r e a l  l i f e  comm unica t ion  tend  to  be the-m ost  d i f f i c u l t  to  q u a n t i f y  

(G io la s ,  1966; M ark ides ,  1977). The type  of t e s t  needed may a l s o  

vary depending on the goals  (Boothroyd, 1975).

Very l i t t l e  i s  known about which auditory  t r a in in g  procedures,

i f  any, lead to the g r e a t e s t  success. '  I t  might be assumed, however,

t h a t  a thorough  u n d e r s t a n d in g  of  the  normal  speech p e r c e p t i o n

p r o c e s s  would be l i k e l y  to  l ea d  to  th e  most e f f e c t i v e  r e m e d ia l

methods. I t  i s  t h e o r i z e d  t h a t  speech  p e r c e p t i o n  in v o lv e s  one

process equiva len t  to auditory  and phonetic  fea tu re  an a ly s i s ,  and a

secondary l i n g u i s t i c  process based on p e r c e p t u a l  e x p e c t a n c i e s  and 
*

i n t e r n a l  c o n c e p tu a l  i n f o r m a t i o n  (S an ders ,  1977). The r e l a t i v e  

c o n t r i b u t i o n  of each ,  however,  i s  c u r r e n t l y  a t o p i c  of  g r e a t  

controversy. The former process i s  a low leve l  ana lys is  of sensory 

input which permits  the  i n t e r n a l  rep re se n ta t io n  of physical  acoust ic  

s t i m u l i  whereas the l a t t e r  i s  a high leve l  an a ly s is  which a t tem pts  

t o  co n f i rm  l i n g u i s t i c  and c o n t e x t u a l  e x p e c t a n c i e s  from senso ry  

information (Durity, 1982).

E a r ly  a d u l t  a u d i t o r y  t r a i n i n g  programs emphasized as part  of 

t h e i r  t r a i n i n g  the  improvement of a n a l y t i c  s k i l l s  in  the  form of 

enhancement of consonan t  r e c o g n i t i o n  through the use of ca re fu l ly  

planned d r i l l w o r k  ( C a r h a r t ,  1947; Johnson & S i g e n t h a l e r ,  1951).



Lessons usual ly  included the use of minimally contextual  m a te r ia l  

such a s  s y l l a b l e s  and words ,  in  a d d i to n  to  s e n t e n c e s .  More 

r e c e n t l y ,  t h i s  a n a l y t i c  approach  to  a u d i t o r y  t r a i n i n g  has been 

re jec ted  by some in favor of a more syn the t ic  approach, which uses 

only the  l a rg e r  u n i t s  of speech as m ate r ia l  and emphasizes l i s t e n in g  

a t t e n t i v e n e s s  and u t i l i z a t i o n  o f  th e  redundancy of language  

(Sa n d ers ,  1982; Schow, C h r i s t e n s e n ,  & H u tch inson ,  1978). Bate 

(1980), f o r  example ,  advoca ted  th e  second ty p e  of approach  w i th  

improvement o f  l i s t e n i n g  s k i l l s  a s  th e  p r im a ry  g oa l .  While he did 

not  n e g a t e  a c t i v i t i e s  f o r  d i s c r i m i n a t i n g  among speech sounds,  he 

s t a te d  t h a t  extensive  d r i l l  on such tasks  i s  "a quest ionable  use of 

t im e "  (p. 332). Owens (1978), on th e  o t h e r  hand, recommended an 

approach  which i n c o r p o r a t e s  p r o s o d i c ,  s y n t a c t i c  and se m a n t ic  

f a c t o r s ,  l i s t e n i n g  t r a i n i n g ,  a long  w i th  e f f o r t s  d i r e c t e d  to w ards  

improvement  o f  co nsonan t  r e c o g n i t i o n .  This controversy p a r a l l e l s  

the  one which began in  th e  l i p  r e a d in g  l i t e r a t u r e  in  th e  e a r l y  

1900's when Nitchie (1912) re je c ted  the a n a ly t i c  approach in  favor 

of  a s y n t h e t i c  one. The f a c t  r e m a in s ,  however, t h a t  l i t t l e  

s c i e n t i f i c  r e s e a r c h  e x i s t s  to  s u p p o r t  o r  r e f u t e  th e  use of  or 

emphasis on e i t h e r  approach to auditory t r a in in g .  One study which 

d id  look d i r e c t l y  a t  t h i s  i s s u e ,  p rov ided  p r e l i m i n a r y  s u p p o r t  f o r  

th e  i n c l u s i o n  of  consonan t  r e c o g n i t i o n  t r a i n i n g  a p a r t  of a t o t a l  

a d u l t  a u r a l  r e h a b i l i t a t i o n  program (Walden, Erdman, Montgomery, 

Schwartz, & Prosek, 1981).

In summary, d e s p i t e  an obvious  need,  l i t t l e  r e s e a r c h  i s  

av a i la b le  on the e f fe c t iv en e ss  of auditory  t r a in in g  techniques with
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the  ad ven t i t io u s ly  hearing-impaired adu l ts .  I t  i s  not c le a r  whether 

formal auditory  t r a in in g  in general  i s  b e n e f i c i a l ,  which method(s), 

i f  any,  would be more p r o d u c t i v e  in  e f f e c t i n g  change ,  and w he ther  

the re  i s  a r e l a t i o n s h ip  between method of i n s t r u c t io n  and the degree 

of  improvement a s  r e f l e c t e d  on d i f f e r e n t  a s p e c t s  of th e  speech  

p e r c e p t i o n  p r o c e s s .  The purpose  o f  t h i s  s tu d y  was to  shed f u r t h e r  

l i g h t  on these  i ssues .
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Chapter 2 
Review of the  L i t e r a tu r e

For pu rposes  of r e v i e w ,  th e  l i t e r a t u r e  of  i n t e r e s t  w i l l  be 

d iv id e d  i n t o  th e  c a t e g o r i e s  o f  g o a l s  and p ro c e d u re s  in  a u r a l  

r e h a b i l i t a t i o n / a u d i t o r y  t r a in in g  programs fo r  a d u l t s ,  and research 

in  a u d i t o r y  t r a i n i n g  in  a d u l t s .  P r i o r  t o  t h i s ,  however, i t  i s  

r e l e v a n t  to  d i s c u s s  speech  p e r c e p t i o n  p r o c e s s in g  and methods of 

measuring i t  in  the hear ing-impaired.

Speech Perception Processing

Speech p e r c e p t i o n  may be d e f in e d  as " th e  com p le te  p ro c e s s  by 

which speech  i s  r e c e i v e d ,  r e c o g n iz e d  and i n t e r p r e t e d "  (Boothroyd, 

1975, p. 2). Speech perception i s  a l i t t l e - u n d e r s to o d  process, and 

a t tem pts  to expla in  or descr ibe  i t  a re  only th eo r ie s .  One view of 

speech in  which i t s  u n i t s  a re  i d e n t i f i e d  through in v a r i a n t  fea tu re s  

or p rop e r t ie s  which can be observed in the acoust ic  speech s igna l ,  

has yet to be proved or demonstrated (Studdert-Kennedy, 1980). The 

p a r a l l e l  t r a n s m i s s i o n  of  phonemes, however, c o n t r i b u t e s  to  th e  

d i f f i c u l t y  in  segm en t ing  th e  a c o u s t i c  s i g n a l  and may lead  one to  

quest ion whether or not speech can be divided in to  words, phrases, 

e t c .  a t  th e  p h y s i c a l  ( a c o u s t i c )  l e v e l  a t  a l l  (L indgren  & Lindblom,

1983).

Given the present  s t a t e  of knowledge,' two basic approaches have 

been taken  to  d e s c r i b e  how l i n g u i s t i c  v a lu e  i s  d e r iv e d  from th e  

acous t ic  speech s igna l .  In the  f i r s t ,  i t  i s  theorized th a t  acous t ic  

i n v a r i a n c e  does ,  in  f a c t  e x i s t ,  and r e s e a r c h  i s  d i r e c t e d  tow ards  

f inding the in v a r ian t s .  This d e sc r ip t io n  of the speech perception



process i s  termed passive ,  non-mediated or d i r e c t  decoding (Sanders,

1977). Empirical support fo r  t h i s  l i n e  of reasoning may be seen in

the work of Stevens and Blumstein (1977) and Blumstein and Stevens

(1980). In th e  second a p p roach ,  i t  i s  b e l i e v e d  a c o u s t i c a l l y

in v a r i a n t  cues do not e x i s t ;  perception i s  thought to be f a c i l i t a t e d

by th e  l i s t e n e r ’s k n o w le d g e  o f  l a n g u a g e  and t h e  c o n t e x t u a l

c o n s t ra in ts .  Thus the inpu t ,  i .e .  the sensory p a t te rn ,  i s  mediated

by and compared to an i n t e r n a l l y  generated p a t te rn  (Sanders, 1977),

although the problem of descr ib ing  how i t  i s  done, i s  a lso  unsolved.

Lindgren and Lindblom (1983), fo r  example, quest ion th a t  the lack of

invariance  i s  mainly a measurement problem, and present  as evidence

the successfu l  percept ion  of e l l i p t i c  speech, which i s  charac te r ized

by o m is s io n s  and r e d u c t i o n s  eg. / d j i t /  = d id  you e a t .  They p o in t

out t h a t  such an u t te rance  i s  missing c e r t a in  phonemes and s y l l a b le s

t o t a l l y ;  whether in v a r i a n t  cues p o t e n t i a l ly  e x i s t  i s  academic, s ince

even i f  they  p o t e n t i a l l y  e x i s t ,  they  a re  c l e a r l y  a b s e n t  in  t h i s

s igna l ,  yet communication can s t i l l  be success fu l .  Furthermore, even

i f  an a c o u s t i c a l l y  i n v a r i a n t  cue i s  found, t h e r e  i s  no g u a ra n te e

t h a t  t h i s  i s  th e  one used by the  e a r  in  a g iven  c o n te x t  (Godfrey,

1984). On the o ther  hand, Lindgren and Lindblom recognize th a t  the

p ro c e s s  of  p e r c e p t i o n  does depend on s e n so ry  i n f o r m a t i o n  and

there fo re ,  advocate a dual perception model, which i s  both s t imulus

and hypothesis driven. After  reviewing the major th eo r ie s  of speech

perception, Sanders (1977) concluded,

. . . i t  a p p ea rs  u n l i k e l y  t h a t  th e  p e r c e p t i o n  of  speech  w i l l  be 
explained by e i t h e r  a purely passive theory or a purely ac t ive  
one. Some combination of the two modes seems to be acknowledged 
by the  exponen ts  of  both  s c h o o l s  of th o u g h t .  The s o l u t i o n  to
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the  problem of how speech i s  perceived probably l i e s  not in the 
answer  to  th e  q u e s t i o n  "Does i t  i n v o lv e  a c t i v e  or  p a s s iv e  
p r o c e s s in g ? " ,  but  r a t h e r  in  ev id en ce  to  i n d i c a t e  the  r e l a t i v e  
c on t r ibu t ion  of these  two modes of funct ion ,  the va r ia b le s  which 
govern th a t  c on tr ibu t ion  and the l e v e l s  of processing a t  which 
i t  o c cu rs  (p. 129).

The adv an tag e  of l i n g u i s t i c  cues to  th e  p e r c e p t i o n  of speech 

has been well  documented. In a landmark a r t i c l e ,  M i l le r ,  Heise, and 

L i c h t e n  (1 9 5 1 )  v a r i e d  t h e  num ber  o f  p o s s i b l e  a l t e r n a t i v e s  

p r o g r e s s i v e l y  from 2 to  256 words and found t h a t  a 50% sc o r e  was 

obtained fo r  a l i s t  o f  two words a t  a -14dB s igna l  to  noise  (SN) 

r a t i o ,  and f o r  a l i s t  o f  256 w o rd s  a t  a -4dB SN r a t i o .  The 

i n t e l l i g i b i l i t y  of  a word in  i s o l a t i o n  v e r s u s  in  a s e n t e n c e  was 

found to  be comparable to the  e f f e c t  of r e s t r i c t i n g  the vocabulary; 

the  presence of a word in  the context  of a sentence led to  increased 

p r e d i c t a b i l i t y .  O ' N e i l l (1957) r e p l i c a t e d  th e  M i l l e r  e t  a l .  s tu dy  

using a d i f f e r e n t  sentence t e s t  and included 39 naive l i s t e n e r s  as 

opposed to  th e  two e x p e r i e n c e d  l i s t e n e r s  in c lu d e d  in  th e  fo rm er  

s tu d y .  He found an even g r e a t e r  d i f f e r e n c e  i n  i n t e l l i g i b i l i t y  

between words in  i s o l a t i o n  and in  sentences.

T ea t in i  (1970) compared the  i n t e l l i g i b i l i t y  of scrambled versus 

unsc ram bled  s e n t e n c e s  w i th  th e  same key words t o  one group of 

su b je c t s  who had f i r s t  learned the words by hear t  (thus r e s t r i c t i n g  

the vocabulary of both scrambled and unscrambled sentence l i s t s )  and 

another  group who had no p r io r  knowledge. The performance in t e n s i t y  

funct ions fo r  the two s e t s  of sentences were s im i l a r  for  the f i r s t  

group, while  the performance i n t e n s i t y  funct ion  for  the unscrambled 

sentences was s i g n i f i c a n t l y  s teepe r  fo r  the l a t t e r  group. Traul and 

Black (1965) v a r i e d  t h e  degree  o f  l i n g u i s t i c  adv an tag e  of  the
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sentence by placing the t e s t  word in the middle of second and th i rd  

order syn the t ic  sentences.  As predic ted ,  i n t e l l i g i b i l i t y  was worst 

in  i s o l a t i o n  and best  in  the  t h i r d  order sentence.  Duffy and Giolas 

(1974) p r e s e n te d  f i l t e r e d  CID s e n te n c e s  w i th  p r e c a l c u l a t e d  word 

p r e d i c t a b i l i t y  s t a t u s  t o  s u b j e c t s  and  fou n d  t h a t  t h e  more 

p red ic tab le  words were l e s s  a f fe c te d  by the  d i s to r t i o n .

I t  should be pointed out t h a t  a dd i t io na l  acoust ic  cues may be 

found in  such f e a t u r e s  as  s t r e s s ,  i n t o n a t i o n ,  j u n c t u r e ,  d u r a t i o n  

and c o a r t ic u la to ry  v a r iab le s ,  a l l  of which may as well  con tr ibu te  

to the i n t e l l i g i b i l i t y  of the word in the sentence over the word in  

i s o l a t i o n .  G oldm an ,  Armour-, and S c h w a r t z  (1 9 8 0 )  s p l i c e d  

monosyllabic words in  sentences and compared t h e i r  i n t e l l i g i b i l i t y  

to  th e  same words spoken n a t u r a l l y  i n  the  s e n t e n c e ,  in  a n o i s e  

background. Using 25 preschoolers  as sub jec ts ,  the key words, when 

in  medial or f i n a l  po s i t io n ,  were s ig n i f i c a n t l y  e a s i e r  to  understand 

i n  t h e  n a t u r a l  s e n t e n c e s .  T h e r e  was no d i f f e r e n c e  i n  

i n t e l l i g i b i l i t y  when the  key word was in  i n i t i a l  pos i t ion .

Besides the advantage of the  sentence context ,  i t  has a lso  been 

shown t h a t  words in  i s o l a t i o n  vary  i n  d e g ree  o f  i n t e l l i g i b i l i t y .  

Black (1952) used 3697 words found to have 20-80% i n t e l l i g i b i l i t y  in  

n o i s e  on p r e l i m i n a r y  t e s t s  and found t h a t  t h e  more f r e q u e n t l y  

o c c u r r i n g  words were e a s i e r  t o  d e t e c t .  Words w i th  more sounds or  

s y l l a b l e s  were a l s o  e a s i e r  to  d e t e c t ,  a l th o u g h  the  more f a m i l i a r  

words tended  to  have few er  sounds and s y l l a b l e s .  Black concluded  

t h a t  two f a c t o r s  in d e p e n d e n t ly  i n f lu e n c e d  word i n t e l l i g i b i l i t y  -  

f a m i l i a r i t y  and complexity.

Owens (1961) hypothesized th a t  the f inding  of b e t t e r  scores on



th e  CID W-22 l i s t s  ove r  the  PAL PB-50 l i s t  was r e l a t e d  to  g r e a t e r  

word f a m i l i a r i t y .  To t e s t  h i s  theory he constructed new l i s t s ,  each 

w i th  p r o g r e s s i v e l y  l e s s  f a m i l i a r i t y  based on th e  Lorge coun t .  

Normal hearing sub jec ts  l i s te n e d  to the words through a continuum of 

low pass  f i l t e r s .  S i g n i f i c a n t l y  b e t t e r  s c o r e s  were found on th e  

l i s t s  c o n t a i n i n g  t h e  more f a m i l i a r  w o r d s .  The i n c r e a s e  i n  

d i s c r i m i n a t i o n  e r r o r s  w i th  g r e a t e r  d i s t o r t i o n  even in  the  most 

f a m i l i a r  word l i s t ,  a c c o rd in g  to  Owens, s u g g e s t s  however,  t h a t  

phonetic content  remains the  major f a c to r  in  word i n t e l l i g i b i l i t y .  

I t  was a l s o  fo u n d  t h a t  t h e  e f f e c t s  o f  word f a m i l i a r i t y  on 

d i s c r i m i n a t i o n  was g r e a t e s t  when th e  d i s t o r t i o n  was n e i t h e r  too 

g r e a t  nor  too m i ld .  Oyer and Doudna (I960)  used h e a r i n g - i m p a i r e d  

s u b j e c t s  and looked a t  th e  f a m i l i a r i t y  s t a t u s  of both  the  e r r o r  

response words and the W-22 word s t i m u l i .  While they did not find a 

c o n s i s te n t  p a t te rn  between the f a m i l i a r i t y  of the s t im ulus  versus 

th e  e r r o r  r e s p o n s e ,  t h e r e  was a t r e n d  f o r  th e  resp o n se  to be from 

the most f a m i l i a r  category.

The e f f e c t  of word f a m i l i a r i t y  on speech d isc r im in a t io n  a b i l i t y  

was explored in  a n o th e r , manner by Gat and Keith (1978). Their th ree  

groups of 18 s u b j e c t s  d i f f e r e d  based on th e  number of y e a r s  in  th e  

U ni ted  S t a t e s .  While t h e i r  speech  d i s c r i m i n a t i o n  s c o r e s  were 

e s s e n t i a l l y  th e  same i n  q u i e t ,  th e  i n t r o d u c t i o n  of  n o i s e  had a 

d i f f e r e n t i a l  e f f e c t  in the  expected d i rec t io n  of poorer scores with 

l e s s  l i n g u i s t i c  experience.

E v a lu a t in g  th e  word f req u en cy  r e s e a r c h ,  Broadbent  (1967) 

su g g e s te d  t h a t  l i s t e n e r s  may be a c c e p t i n g  a s m a l l e r  amount of

10



in formation  before deciding in  favor of a more probable word than a 

l e s s  p ro b ab le  one and d e s c r ib e d  t h i s  a s  a d e c i s i o n  making b i a s  on 

the  p a r t  of the l i s t e n e r .  Rosenzweig and Postman (1958) pointed out 

t h a t  the improvement with word complexity (e.g. word length) was a 

s p e c i a l  c a s e  o f  t h e  e f f e c t s  o f  l i s t  l e n g t h  ( r e s t r i c t e d  

a l t e r n a t iv e s ) ;  the re  a re  fewer longer words and th e re fo re ,  l e s s  from 

which to  choose.  Sav in  (1963) noted  t h a t  e a se  of  d i s c r i m i n a t i o n  

w i l l  a l s o  be i n f l u e n c e d  by th e  number 'o f  p o s s i b l e  a c o u s t i c a l l y  

s i m i l a r  a l t e r n a t i v e s ,  i . e .  an uncommon word which i s  not  e a s i l y  

confused with o ther  words may be more e a s i ly  perceived than a common 

word fo r  which there  a re  many a c o u s t i c a l ly  s im i l a r  a l t e r n a t iv e s .

In summary, while the exact  means by which we perceive speech 

i s  s t i l l  a mystery, i t  appears t h a t  the acous t ic  information present  

in  th e  s i g n a l  and th e  l i n g u i s t i c  knowledge of th e  l i s t e n e r  both 

p lay  a r o l e .  A p e r s o n ' s  knowledge of h i s  language  i n c r e a s e s  the  

p ro b ab i l i ty  of a c o r re c t  percept ion by r e s t r i c t i n g  the a l t e r n a t iv e s  

as  in  the  case  of  a s e n t e n c e  or in words of  p r o g r e s s i v e l y  g r e a t e r  

length ,  and by enabling a b ias  towards words th a t  a re  more l i k e l y  to 

occu r  in  the  language .  There i s  some ev id e n ce  to  s u g g e s t  t h a t  the  

p o te n t i a l  con tr ibu t ion  of l i n g u i s t i c  knowledge may vary depending on 

the amount of sensory information  a v a i la b le ,  i .e .  with many acoust ic  

cues the l i n g u i s t i c  information may be so redundant th a t  i t  i s  not 

needed and with  minimal cues, the re  may be i n s u f f i c i e n t  information 

to even make a hypothesis . However, with moderate amount of sensory 

da ta ,  the l i n g u i s t i c  knowledge may well  make the  d i f fe rence  between 

a c o r re c t  and in co r re c t  perception.
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Methods of Measurement

Evaluat ion of speech process ing a b i l i t y  may include a v a r ie ty  

of  m a t e r i a l s ,  r a n g in g  from nonsense  s y l l a b l e s  to  c o n t in u o u s  

d i s c o u r s e .  Depending on th e  d e g re e  of  s enso ry  and l i n g u i s t i c  

i n f o r m a t i o n  a v a i l a b l e ,  th e  r e l a t i v e  demands f o r  a n a l y t i c  and 

s y n t h e t i c  a c t i v i t i e s  by th e  l i s t e n e r  w i l l  va ry .  In t h i s  s e c t i o n ,  

d i f f e r e n t  types of speech m a t e r i a l  a v a i l a b l e  fo r  e v a l u a t i n g  g a in s  

from auditory  t r a in in g  w i l l  be b r i e f l y  described.

One method f r e q u e n t l y  used f o r  m easur ing  a u d i t o r y  t r a i n i n g  

g a in s  (Bloom & O 'N e i l l ,  1970) has  i n v o lv e d  the  use of  s i n g l e  

s y l l a b l e  words ,  t y p i c a l l y  in  l i s t s  o f  50, in  an open s e t  r e s p o n se  

mode. Known as phone t ica l ly  balanced l i s t s  (PB), or more c o r r e c t ly ,  

p h o n e m ica l ly  ba lanced  l i s t s  ( L e h i s t e  & P e t e r s o n ,  1959), they  were 

c o n s t r u c t e d  t o  c o n t a i n  common w o rd s  and a r e p r e s e n t a t i v e  

d i s t r i b u t i o n  of the sounds of English. The Harvard Psychoacoustics 

Lab p io n ee red  t h i s  work and a t  the  C e n t r a l  I n s t i t u t e  f o r  th e  Deaf 

(CID), the Harvard l i s t s  were l a t e r  rev ised  and a re  known as the CID 

A udi to ry  T e s t  W-22. Along s i m i l a r  l i n e s ,  L e h i s t e  and P e t e r s o n  

(1959) developed l i s t s  c o ns is t in g  only of monosyllabic words of the 

consonant-neucleus-consonant  type which were revised by Tillman and 

C a r h a r t  (1966) and l a b e l e d  the  MU t e s t  No. 6.

T y p i c a l l y ,  s c o r i n g  f o r  such t e s t s  i s  d e te rm in e d  by th e  

percentage of words co r re c t .  Since such t e s t s  femove sy n ta c t ic  and 

semantic redundancy, they increase  the need fo r  a n a ly t i c  s k i l l s .  I t  

has a lready been demonstrated, however, th a t  word frequency e f f e c t s  

p lay  an i m p o r t a n t  r o l e  in  such a t a s k .  To reduce  t h i s  problem,
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Boothroyd (1968) has advocated the use of phoneme over word scoring. 

In add it ion  to reducing the in f luence  of word f a m i l i a r i t y  e f f e c t s ,  

phoneme scoring inc reases  the  r e l i a b i l i t y  of the t e s t  by increas ing  

th e  number of s c o r e a b l e  i t e m s .  A l t e r n a t i v e l y ,  t h i s  method of 

s c o r i n g  can reduce  th e  s i z e  of  th e  d i s c r i m i n a t i o n  t e s t  l i s t  and 

consequently, the time required to adm inis te r  i t ,  as in  the case of 

the  ten-word l i s t s  developed by him. The r e l i a b i l i t y  of the  score  i s  

of obvious importance when assess ing  performance changes r e s u l t in g  

from r e h a b i l i t a t i o n .

Boothroyd (1975) p o in te d  o u t ,  however,  t h a t  i f  th e  go a l  i s  to  

minimize the co n tr ib u t io n  of the  sy n th e t ic  s k i l l s  of the  sub jec t ,  an 

even more s u i t a b l e  t a s k  i s  one which u t i l i z e s  a c lo s e d  s e t .  In 

d iscussing  the advantages of the closed response s e t  format, L ev i t t  

and Resnick (1977) noted th a t  the problems assoc ia ted  with learn ing  

and p r a c t i c e  e f f e c t s  as  w e l l  as th e  use of u n f a m i l i a r  words a r e  

c o n s i d e r a b ly  reduced .  In a d d i t i o n ,  t h i s  method i s  p a r t i c u l a r l y  

amenable  to  a d e t a i l e d  a n a l y s i s  of  e r r o r s  which McCarthy (1983) 

su g g e s te d  can be a p p l i e d  to  th e  a u r a l  r e h a b i l i t a t i o n  p ro c e s s  f o r  

more  c o n s i s t e n t  r e f e r r a l ,  e f f e c t i v e  p l a n n i n g  and a c c u r a t e  

d o c u m en ta t io n  of  p r o g r e s s ,  a s  oppposed to  r e l y i n g  on a s i n g l e  

percent co r re c t  score .

Among the  f i r s t  o f  such t e s t s  to  appea r  was th e  Larsen Sound 

D i s c r i m i n a t i o n  T es t  (Larson ,  1963). The l i s t e n e r  i s  r e q u i r e d  to  

s e l e c t  t h e  c o r r e c t  word from s e t s  of  m in im al  p a i r s .  House, 

Will iams, Hecker and Kryter (1965) modified the Fairbanks Rhyme Test 

(F a i rb a n k s ,  1958) i n t o  a s ix -w o rd  m u l t i p l e  c h o ic e  fo rm a t  i n  which 

the a l t e r n a t iv e s  within  each s e t  d i f f e r  in the  phonetic f ea tu re s  of
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only the i n i t i a l  phoneme. In the  Fairbanks t e s t ,  the l i s t e n e r  was 

asked to  f i l l  i n  the  m is s in g  phoneme based on th e  v o w e l -co n so n an t  

p o r t i o n  of  a word. A second m o d i f i c a t i o n  of  th e  l a t e r  v e r s i o n  

involved the varying of the f i n a l  consonant as  well .

The Semi-Diagnostic Test  (Hutton, Curry, & Armstrong, 1959) was 

s p e c i f i c a l l y  deve loped  to  a s s e s s  a p e r s o n ' s  c and idacy  f o r  a u r a l  

r e h a b i l i t a t i o n  and to measure progress throughout the program. In 

a d d i t i o n ,  th e  t e s t  was des igned  to  measure  a u d i t o r y ,  v i s u a l  and 

c o m b in e d  d i s c r i m i n a t i o n  a b i l i t y .  The l i s t e n e r  chooses  two 

m o n o s y l la b le s  from a c h o ic e  o f  fo u r  words which d i f f e r  on ly  in  

vowels or consonants. The t e s t  has not been evaluated extensively .

More r e c e n t l y ,  t h e  C a l i f o r n i a  C o n s o n a n t  T e s t ,  a n o t h e r  

monosyllabic m ult ip le  choice word t e s t ,  has been developed (Owens & 

S c h u b e r t ,  1977). I t e m s  were s e l e c t e d  th rou g h  a p r o c e s s  of 

e l im in a t io n  by success ive  p resen ta t io n s  of over four hundred i tems 

to hear ing-impaired l i s t e n e r s .  The f i n a l  t e s t  c o n s i s t s  of two forms 

of one hundred i t e m s  each.  Each i t e m  i n c l u d e s  fo u r  c h o ic e s  of 

c o n s o n a n t -v o w e l -c o n s o n a n t  words v a ry in g  in  e i t h e r  th e  i n i t i a l  or 

f i n a l  consonant. The t e s t  has been shown to be e sp e c ia l ly  s e n s i t iv e  

to  h igh  f re q u e n c y  h e a r in g  l o s s e s  and may be too d i f f i c u l t  i n  i t s  

present  form fo r  p a t i e n t s  with severe hearing losses .  Pascoe (1975) 

p rep a red  a s e t  o f  f i f t y - w o r d  l i s t s  which a l s o  em phas ize  high  

f req u en cy  d i s c r i m i n a t i o n  a b i l i t y .  Phonemic b a la n c e  was not  

c o n s id e r e d .  I n s t e a d ,  th e  goa l  was to  choose  words t h a t  would be 

s im i l a r  in  sound to a t  l e a s t  f ive  o ther  words on the l i s t ,  enabling 

him to  use  th e  e x a c t  same words ,  i n  v a ry in g  o rd e r  on th e  o t h e r
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l i s t s ,  y e t  l i m i t  th e  e f f e c t s  of l e a r n i n g .  In a d d i t i o n ,  the  words 

were seen before t e s t i n g  and su b je c t s  were given p r e t e s t  p rac t ic e ,  

so t h a t  the l i s t  could be considered a closed s e t .

One shortcoming in  the use of meaningful words i s  t h a t  c e r t a in  

c o m b i n a t i o n s  o f  r e s p o n s e  f o i l s  may be l i m i t e d  by l a n g u a g e  

c o n s t r a i n t s .  ( L e v i t t  & Resn ick ,  1977). In  a d d i t i o n ,  i t  has been 

shown t h a t  word f re q u e n c y  e f f e c t s  a r e  p r e s e n t  to  some e x t e n t  even 

w i t h i n  a c lo s e d  r e s p o n s e  s e t  fo rm a t  ( E l l i o t ,  C l i f t o n ,  & S e r v i ,  

1983). In order to overcome these  problems, the Nonsense Syl lab le  

Test (NST) was developed (Resnick, Dubno, Hoffnung, & L ev i t t ,  1975). 

I t  c o n s i s t s  of 11 s u b te s t s ,  with seven to nine nonsense s y l l a b l e s  of 

th e  co nso n an t -v o w e l  o r  v ow e l-c o n so n a n t  type  in  each.  The t e s t  

i n c l u d e s  the  major  c o n s o n a n t a l  sounds and t h r e e  vowels  occupying  

extreme p o s i t io n s  in  the  vowel t r i a n g l e .  Nonsense s y l l a b l e s  have 

been c r i t i c i z e d  as being confusing and so a b s t r a c t  th a t  they b a f f le  

many sub jec ts  (Carhart ,  1965), unnatura l ,  and a ffec ted  by degree of 

e x p e r i e n c e  w i th  them (M ark ides ,  1977). Dubno and Dirks  (1982) 

looked a t  the NST with 38 senso r ineu ra l ly  impaired a d u l t s  and found 

i t  to  be h ig h ly  r e l i a b l e  both  in  t e rm s  o f  o v e r a l l  s c o r e s  and 

s p e c i f i c  s y l l a b l e  c o n f u s i o n s .  Edgar ton  and Danhauer (1979) a l s o  

made a st rong case for  the use of nonsense s y l l a b l e s  in  evaluat ing 

a n a ly t i c  s k i l l s  and have developed t h e i r  own nonsense sy l l a b l e  t e s t ,  

which c o n s i s t s  of b i s y l l a b l e ,  open-set ,  25 item l i s t s .

In  c o n t r a s t  to  th e  e v a l u a t i o n  o f  a n a l y t i c  a b i l i t y ,  th e  

evaluat ion  of syn the t ic  s k i l l s  demands the  use of s t r i n g s  of words. 

While continuous d iscourse  may have the g r e a t e s t  face v a l i d i t y  for  

such a t a s k ,  s c o r i n g  and s t a n d a r d i z a t i o n  p rob lem s l i m i t  i t s .
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d e s i r a b i l i t y  ( G io la s ,  1966). E v a l u a t i o n  a t  th e  s e n t e n c e  l e v e l  i s  

o f ten  chosen as a reasonable compromise. Frequently used in  au ra l  

r e h a b i l i t a t i o n  programs a r e  a s e t  of ten  l i s t s  deve loped  a t  CID, 

c a l led  the  CIIABA or CID sentences of Everyday Speech. Conf l ic t ing  

r e s u l t s  have been o b t a i n e d  r e g a r d i n g  the  i n t e r l i s t  consis tency of 

t h i s  m a t e r i a l  (G io la s  & Duffy, 1973; Sims,  1975). According to  

Davis and Silverman (1978), the l i s t s  were o r i g in a l l y  developed to 

serve as represen t ing  a sample of American speech aga ins t  which more 

sp e c i f i c  t e s t s  of i n t e l l i g i b i l i t y  could be va l ida ted .

I n c o r p o r a t i n g  a c lo s e d  s e t  r e s p o n se  i n t o  a s e n t e n c e  t e s t ,  

Berger  (1969) embedded f i v e  p h o n e t i c a l ly  s i m i l a r  key words within  

sentences. Called the Kent S t a t e  U n i v e r s i t y  D i s c r i m i n a t i o n  T e s t ,  

th e  l i s t e n e r  i s  asked to  choose t h e  key word p r e s e n t e d  in  th e  

sentence with a l l  a l t e r n a t i v e s  being meaningful. The 13 sentences 

in  each of th e  e i g h t  fo rm s a re  graded f o r  d i f f i c u l t y  and sco red  

a c c o r d i n g l y .  The c l o s e d  s e t  r e s p o n s e  f o r m a t  r e s t r i c t s  t h e  

o p p o r t u n i t y  f o r  th e  use  of  s y n t h e t i c  s k i l l s ,  a l th o u g h  s c o r i n g  i s  

s i m p l i f i e d .  In a n o th e r  c lo s e d  s e t  r e s p o n se  s e n te n c e  t e s t ,  Speaks 

and J e r g e r  (1965) l i m i t e d  th e  d e g re e  of redundancy by u s ing  t h i r d  

o rd e r  a p p ro x im a t io n s  to  r e a l  s e n t e n c e s .  The s e n t e n c e s  in  th e  

r e s u l t i n g  S y n t h e t i c  S e n t e n c e  I d e n t i f i c a t i o n  (SSI) t e s t  a r e  

c h a r a c t e r i z e d  by the  s e m a n t ic  dependency of any word on the  two 

words which precede i t .

In recogni t ion  of the  need to assess  both acous t ic -phone t ic  and 

l i n g u i s t i c - c o n te x tu a l  components in  sentence comprehension, Kalikow, 

Stevens and E l l i o t  (1977) developed the Speech Perception In Noise
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(SPIN) T e s t .  Each form of  the  t e s t  c o n t a i n s  50 s e n t e n c e s  and the  

t a s k  of  th e  l i s t e n e r  i s  to  i d e n t i f y  th e  m o n o sy l la b ic  word a t  th e  

end .  In  h a l f  o f  t h e  s e n t e n c e s ,  t h e  t a r g e t  word i s  low in  

p r e d i c t a b i l i t y  based on th e  r e s t  of  the  s e n t e n c e  (e.g .  Mr. Black 

c o n s id e r e d  the  f l e e t )  and t h e r e f o r e  must be i d e n t i f i e d  p r im ar i ly ,  

though not exc lus ive ly ,  through acous t ic -phone t ic  cues. The o ther  

25 s e n t e n c e s  a r e  h ig h ly  c o n t e x t u a l  i n  n a t u r e  (e .g . The Admiral  

commands the f l e e t ) ,  thus providing l i n g u i s t i c - c o n te x tu a l  cues from 

which the t a rg e t  word can be determined. In add i t ion  to  the use of 

a sentence format fo r  the  t e s t ,  everyday communication i s  fu r th e r  

simulated by the use of r a u l t i t a lk e r  babble which i s  located on the 

second t rack  of the tape. McCarthy (1983) suggested th a t  t h i s  t e s t  

has i n t r i g u i n g  p o s s i b i l i t i e s  f o r  use i n  a u r a l  r e h a b i l i t a t i o n ,  

including the i d e n t i f i c a t i o n  of a reas  in  need of  work as well  as in 

the char t ing  of progress.

Evaluation of t h i s  t e s t  by Morgan, Kamm and Velde (1981) with 

normal hearing sub jec ts  has led them to  conclude th a t  a l l  ten forms 

a r e  not  e q u i v a l e n t .  These r e s u l t s  have been su p p o r te d  by an 

extensive study using hear ing-impaired sub jec ts  by Bilger ,  Nuetzel,  

Rab inow itz  and Rzeczkowski (1984). As a r e s u l t ,  a r e v i s e d  SPIN 

(RSPIN) has been developed based on the data  from hearing-impaired 

s u b j e c t s  ( B i l g e r ,  1984) which c o n s i s t s  o f  e i g h t  fo rm s from the  

o r ig in a l  pool of sentences.

In summary, a number of t e s t s  a r e  a v a i l a b l e  which may be 

a p p l i e d  to  the  measure of  a u d i t o r y  t r a i n i n g  g a in s .  The d e g ree  o f  

l i n g u i s t i c  information av a i la b le  i s  con tro l led  in a number of ways, 

such as  v a ry in g  th e  l e n g t h  and m ea n in g fu ln e s s  of  t h e  s t i m u l i ,  and
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the number of a l t e r n a t i v e s .  The decis ion  regarding which t e s t ( s )  to 

use must be based on the s p e c i f i c  purpose of the  measure. In cases 

where a n a ly t ic  a b i l i t i e s  are  being measured, t e s t s  which minimize 

the a v a i la b le  l i n g u i s t i c  i n f o r m a t i o n  shou ld  be used .  When g l o b a l  

s k i l l s  a re  being evaluated,  t e s t s  which maximize t h i s  information 

should be chosen.

Goals and P ro c ed u re s  in  A ud i to ry  T r a i n in g  For H e a r in g - I m p a i r e d  

Adults

Aural  r e h a b i l i t a t i o n  may be d e f in e d  a s  a c l i n i c a l  t r e a t m e n t  

p r o c e s s  which has a s  i t s  p r i n c i p a l  o b j e c t i v e  th e  r e d u c t i o n  of  

h a n d ic ap s  a s s o c i a t e d  w i th  h e a r i n g  l o s s  (Oyer & Frankman, 1575, 

p .11). I t  has a l r e a d y  been no ted  t h a t  th e  a u r a l  r e h a b i l i t a t i o n  

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

evaluat ion  and o r i e n t a t i o n  to a comprehensive program a lso  including 

c o u n s e l i n g ,  a u d i t o r y  t r a i n i n g ,  speech  reading in s t r u c t io n ,  speech 

c o n s e r v a t i o n ,  and th e  use  o f  s t a g e  managing t e c h n iq u e s .  Among 

a u r a l  r e h a b i l i t a t i o n  p rogram s,  th e  ty p e  of  p ro c e d u re s  used f o r  

auditory  t r a in in g  v a r i e s ,  as does the degree of emphasis placed on 

t h e s e  p ro c e d u re s .  In  t h i s  s e c t i o n ,  a u d i t o r y  t r a i n i n g  g o a l s  and 

procedures w i l l  be described with in  the framework of d i f f e r e n t  au ra l  

r e h a b i l i t a t i o n  programs described in the  l i t e r a t u r e .

Auditory t r a in in g  has been defined s i m i l a r ly  by many authors .  

C a r h a r t  (1947) d e s c r i b e d  i t  a s  th e  p r o c e s s  of  t e a c h i n g  th e  hard  of  

h e a r in g  to  t a k e  f u l l  ad v an tage  of  sound cues which a r e  s t i l l  

a v a i la b le  to him. Bode (1966) s t a te d  th a t  auditory  t r a in in g  r e f e r s
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to the a c t i v i t i e s  and processes by which the hear ing-impaired  are  

g iven  an o p p o r t u n i t y  to  make f u l l  use of  a c o u s t i c  e v e n t s  r e a c h in g  

the  auditory  mechanism. Sanders (1971) defined i t  as  c o n s t i t u t in g  a 

sys tem at ic  procedure designed to increase  the amount of information 

t h a t  a p e r s o n ' s  h e a r i n g  c o n t r i b u t e s  t o  h i s  o v e r a l l  p e r c e p t i o n .  

Others have described i t  more s p e c i f i c a l l y .  Kelly (1973) suggested 

t h a t  a u d i t o r y  t r a i n i n g  i s  a p lan  of  s tu d y  l e a d in g  to  g r e a t e r  

a t t e n t i o n  in  l i s t e n i n g ,  improved a w a re n e s s ,  d i s c r i m i n a t i o n  and 

re t e n t io n  of speech sounds. J e f f e r s  and Barley (1979) s t a te d  th a t  

a u d i t o r y  t r a i n i n g  c o n s i s t s  o f  t r a i n i n g  d e s ig n e d  to  improve o n e 's  

l i s t e n i n g  h a b i t s  or s k i l l s  and, they hoped, h i s  sh o r t  term memory as 

w e l l .  McCarthy and A lp in e r  (1982) d e f in e d  i t  in  t e rm s  of  th e  

fo llowing th ree  parameters :  l ea rn ing  to  recognize a u d i t o r i l y  those 

sounds which a re  confused with one another , pre and posthearing aid_ 

o r i e n ta t io n  including adjustment to a m p l i f i c a t io n ,  and improvement 

o f  t o l e r a n c e  l e v e l s .  T h e s e  l a s t  d e f i n i t i o n s  more  c l e a r l y  

demonstrate  the p a r t i c u l a r  o r i e n t a t io n  of each author.

The audito ry  t r a in in g  program developed by Carhart  (1947) has 

had a st rong impact on the concept of many p ro fes s ion a ls  regarding 

how auditory  t r a in in g  should be performed. There a re  four goals in  

the  program: the e s tab l ishm ent  of an a t t i t u d e  of c r i t i c a l  l i s t e n in g ,  

th e  deve lopm ent  of  p r e c i s e  and r a p i d  r e c o g n i t i o n  of  p h o n e t i c  

elements, the re -e s tab l i sh m en t  of recogn i t ion  of s i g n i f i c a n t  noises ,  

and the improvement of l i s t e n i n g  under poor a c o u s t i c a l  condit ions.  

For the  f i r s t  goal, l i s t e n i n g  assignments were provided as well  as 

d r i l l  work of progress ive  d i f f i c u l t y  using minimal p a i r s  in a closed 

se t .  For the second goal,  words, sentences and connected speech were



p r e s e n t e d  on ly  once. P ro c ed u re s  f o r  th e  t h i r d  and f o u r t h  g o a l s  

included presen ta t ion  of environmental  sounds, and d r i l l s  presented 

in  noise  and through the telephone.

In  a n o th e r  e a r l y  program, Johnson and S i g e n t h a l e r  (1951) 

included the following goals :  to  improve p e rso n a l - so c ia l  a t t i t u d e s  

and r e l a t io n s h ip s ,  to  increase  use of hearing aid  and knowledge of 

i t s  l im i t a t i o n s ,  to  increase '  to le rance ,  to improve lo c a l i z a t io n ,  and 

t o  im p r o v e  a i d e d  s p e e c h  p e r c e p t i o n .  L e s s o n s  i n c l u d e d  (a )  

d i s c u s s i o n s  on h e a r in g  a id  c a r e ,  p roblems o f  and a d j u s t m e n t s  to  

hearing lo s s  and a m p l i f i c a t io n ,  and anatomy and pathology of hearing 

(b) phoneme and viseme t r a i n i n g  in  i s o l a t i o n  and in  s e n t e n c e s  (c) 

p r a c t i c e  in  l i s t e n i n g  to  the  r a d i o  and t e l e p h o n e ,  as  w e l l  as to  

music and sound e f f e c t s  (d) speech conservat ion and (e) l o c a l i z a t io n  

t r a in in g .  Although no data  were provided, the  authors  reported th a t  

d i sc r im in a t io n  t e s t i n g  and sub jec t ive  impressions of former p a t i e n t s  

supported the e f fe c t iv en e ss  of the program. Their use of the term 

" a u d i t o r y  t r a i n i n g "  to  d e s c r i b e  a l l  of  th e  above a c t i v i t i e s  

demonstrates th a t  i t  was used in  a very broad sense. Bergman (1951) 

c i t e d  goals  which were a lso  mentioned by the two previous authors ,  

including the development of e f f i c i e n t  l i s t e n i n g  h a b i t s  and speech 

sound  d i s c r i m i n a t i o n .  I t  was h i s  o p i n i o n ,  h o w e v e r ,  t h a t  

l o c a l i z a t i o n  t r a i n i n g  had proved u n s u c c e s s f u l .  In f a c t ,  l a t e r  

programs did not include t h i s  as a goal.

Oyer (1966) recommended th a t  the r e l a t i v e  amounts of auditory  

t r a in in g ,  speech reading i n s t r u c t i o n ,  h e a r in g  a id  o r i e n t a t i o n  and 

speech therapy in  any r e h a b i l i t a t i o n  program should depend upon the
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needs of th e  i n d i v i d u a l .  In  a d d i t i o n ,  he advoca ted  r a u l t i s e n s o r y  

s t i m u l a t i o n  in  th e r a p y ,  an approach  which i s  c u r r e n t l y  e n jo y in g  a 

r e v i v a l  of  i n t e r e s t  (McCarthy & A lp in e r ,  19S2). S im u l ta n eo u s  

a u d i t o r y  t r a i n i n g  and speech  r e a d in g  i n s t r u c t i o n  were f i r s t  

preceded, however, by i s o la t e d  work on each (O'Neill  & Oyer, 1961). 

In support of the mult isensory approach, Oyer explained tha t  while a 

spoken word might be a u d i t o r i l y  d i s to r te d  or v i su a l ly  obscure, the 

combination of both m oda l i t ie s  might provide s u f f i c i e n t  information 

fo r  co r re c t  perception.

Sanders (1971) agreed th a t  i t  i s  valuable  to separa te  auditory 

and v isu a l  t r a in in g  a t  f i r s t  and th a t  emphasis of each component of 

a u r a l  r e h a b i l t i t i o n  \ * i l l  depend on t h e  degree  o f  h e a r in g  l o s s .  

C ounse l ing  and h e a r in g  a id  o r i e n t a t i o n  were a l s o  emphasized .  An 

innovative  fea tu re  of h i s  aud ito ry  t r a in in g  program was a discussion 

o f  l i n g u i s t i c  c o n s t r a i n t s  and how they  can be used to  improve 

com m unica t ion .  Also in c lu d e d  in  h i s  1971 approach  was the  

t r a d i t i o n a l  emphasis on d i sc r im in a t in g  between words or phrases th a t  

cou ld  be c on fused  on th e  b a s i s  o f  t h e i r  a u d i t o r y  p a t t e r n ,  th u s  

forcing the l i s t e n e r  to  make b e t t e r  use of the auditory  s igna l .  He 

reasoned: " I f  we can improve the s u b je c t ’s a b i l i t y  to d isc r im ina te  

speech  sounds under  c o n d i t i o n s  of low redundancy ,  th en  we may be 

s u r e  t h a t  he w i l l  f u n c t i o n  much b e t t e r  when th e  a d d i t i o n a l  

[contextual]  cues are  added" (p. 268).

The growing trend away from speech sound d isc r im in a t io n  d r i l l  

i s  r e f l e c t e d  in  th e  changes  in  S an d e r ' s  (1982) p o s i t i o n .  At t h i s  

time he questioned h is  e a r l i e r  pos i t ion  th a t  sys tem at ic  t r a in in g  in 

auditory  and v isua l  speech p rocess ing  can improve one 's  a b i l i t i e s .
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He a s s e r t e d  t h a t  many new h e a r in g  a id  u s e r s  need no more than  two 

l i s t e n i n g - o r i e n t a t io n  sess ions  and advocated a s t ru c tu re d  program of 

a u d i t o r y  t r a i n i n g  only w i th  th e  more s e v e r e l y  im p a i re d .  Such a 

program, he s u g g e s t e d ,  should  use  m a t e r i a l  r e p r e s e n t a t i v e  of 

messages th e  c l i e n t  would be l i k e l y  to  h e a r ,  w i th  s i n g l e  word 

d i sc r im in a t io n  used only occas ional ly  and with in  the context  of the 

s y n t h e t i c  program (e .g .  key or  t o p i c  words) .  lie s t a t e d  t h a t  

" ind iv idua l  speech sound d isc r im ina t ion  i s  r a r e ly  j u s t i f i a b l e .  I t  

i s  a b o r in g  t a s k  t h a t  has l i t t l e  to  do w i th  spoken language"  (p. 

435). I n s t e a d ,  h i s  a u r a l  r e h a b i l i t a t i o n  program p lac ed  g r e a t e r  

emphasis on address ing the sp e c i f i c  needs of the ind iv idua l  through 

p ro p er  a m p l i f i c a t i o n ,  c o u n s e l in g ,  s t a g e  managing t e c h n iq u e s ,  and 

o ther  communication s t r a t e g i e s .

The r o l e  o f  speech  sound d i s c r i m i n a t i o n  d r i l l  has been 

minimized or e l im ina ted  in  a number of programs developed s ince  the 

e a r l y  70 's .  The main fo cu s  o f  an a u r a l  r e h a b i l i t a t i o n  program 

out l ined  by Hardick (1977) and Davis and Hardick (1981) was to f ind 

the optimal a m p l i f i c a t io n  system. D if fe ren t  a ids  are  t r i e d  during 

the course of therapy in  an a t tem pt  to  minimize the inadequacies of 

c u r r e n t  h e a r in g  a id  e v a l u a t i o n  p ro c e d u re s .  I n f o r m a t io n  and 

adjustment counseling i s  an important  fea tu re  as are  d iscuss ions  of 

sen so ry  a i d s  o t h e r  th a n  h e a r i n g  a i d s .  The advan tage  of v i s u a l  

information i s  described and d e m o n s t r a te d ;  e x t e n s i v e  d r i l l  i s  not  

included. The improvement of l i s t e n i n g  s k i l l s  i s  achieved through 

l i s t e n i n g  a c t i v i t i e s  and g ro u p  d i s c u s s i o n  a b o u t  i t .  Some 

e n v i r o n m e n ta l  sound and speech p r a c t i c e  i s  p rov id ed  to  reawaken
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i n t e r e s t  i n  l i s t e n i n g  as  w e l l  as  to  l e a r n  th e  l i m i t a t i o n s  of 

a m p l i f i c a t i o n .  Other  i m p o r t a n t  f e a t u r e s  o f  th e  program a re  t h a t  

s i g n i f i c a n t  o t h e r s  (e .g .  sp ou ses )  a r e  inv o lved  and the  program i s  

sh o r t  term in  durat ion .

J e f f e r s  and B a r ley  (1979) su p p o r te d  a combined a u d i t o r y  

t ra in in g /speech  reading in s t r u c t io n  method and provided a g rea t  deal 

of t r a in in g  m a te r ia l  in  which l i n g u i s t i c  c o n s t r a in t s  are  a v a i lab le  

and t h e i r  use i s  encouraged: fo r  example, idioms, overlearned speech 

and c o l lo q u ia l  sentences cued by c lue  words (words which a re  r e la te d  

to the  sentences, but do not appear in  them). Mater ia l  a t  the word 

l e v e l  i s  i n c lu d e d  on ly  f o r  t h e  purpose  of  p ro v id in g  some speech 

reading t r a in in g  in  the  rapid  recogni t ion  of elements. Bate (1930) 

a l s o  i n c o r p o r a t e d  bo th  speech  r e a d i n g  i n s t r u c t i o n  and a u d i t o r y  

t r a i n i n g  i n t o  a s y n t h e t i c  f ramework.  While d r i l l  in  a u d i t o r y  

d i s c r i m i n a t i o n  may be used ,  th e  m a j o r i t y  of t im e  i s  sp e n t  on 

l i s t e n i n g  t r a i n i n g .  He s t a t e d  t h a t  " [ t ] h e r e  i s  good r ea so n  to 

b e l i e v e  t h a t  much o f  th e  improvement c l i e n t s  o f t e n  e x p e r i e n c e  i s  

a t t r i b u t a b l e  to  changes  in  a t t i t u d e  and c o n f id e n c e  r a t h e r  than  in  

s p e c i f i c  auditory  d i sc r im in a t io n  s k i l l s "  (p. 333).

The most extreme po s i t io n  aga ins t  auditory  t r a in in g  and speech 

r e a d in g  i n s t r u c t i o n  has  been taken  by Fleming and he r  c o l l e a g u e s  

(F lem ing ,  1972; F lem ing ,  B i r k l e ,  Kolraan, M i l t e n b e r g e r ,  u I s r a e l ,  

1973). The t h r u s t  o f  t h e i r  communica t ion  th e ra p y  program i s  

c o u n s e l i n g ,  l e a r n i n g  s t a g e  managing t e c h n iq u e s ,  and d e ve lop in g  

communication s t r a t e g i e s .  The group includes a psychologis t ,  s e l f ­

r e s p o n s i b i l i t y  i s  em phas ized ,  and each person  makes a c o n t r a c t  in  

which he s p e c i f i e s  h i s  goals.  S ig n i f ic an t  o thers  are  encouraged to
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a t t e n d  in  r e c o g n i t i o n  of the  tw o - s id e d  n a t u r e  of com m unica t ion .  

Through group d i s c u s s i o n ,  t h e  pe rson  i s  encouraged to  become a 

b e t t e r  l i s t e n e r  by being more in t e r e s t e d  and a t t e n t i v e .  The program 

i s  geared towards behavior modif ica t ion .  According to McCarthy and 

Alpiner (1982), advocates support t h i s  type of approach because data  

p rov ing  th e  b e n e f i t s  o f  speech  r e a d in g  i n s t r u c t i o n  and a u d i t o r y  

t r a in in g  i s  lacking.

Not a l l  programs in  r e c e n t  y e a r s  have a b o l i s h e d ,  or  s e v e r e l y  

reduced the amount of aud ito ry  d i sc r im in a t io n  d r i l l .  Owens (1978) 

sfo r  example, described h i s  o r i e n t a t i o n  in  the  fo l lowing manner: "Our 

p a r t i c u l a r  p r e f e r e n c e  i s  f o r  a h o l i s t i c  approach  c a p i t a l i z i n g  on 

[prosodic,  sy n ta c t ic  and semantic  f a c to r s ]  along with d i r e c t  work on 

the communication process and encouraging  the  h e a r i n g - i m p a i r e d  to  

l i s t e n  (and watch) f o r  meaning* At th e  same t im e ,  an a n a l y t i c  

approach d i rec te d  to enhancement of  consonan t  r e c o g n i t i o n  per  se ,  

may con tr ib u te  s u b s t a n t i a l l y  to speech perception a b i l i t y "  (p. 344).

Smith and Karp (1978) included a s i m i l a r  v a r ie ty  of techniques 

as described above. In t h e i r  aud ito ry  d isc r im in a t io n  t r a in in g ,  they 

s u g g e s te d  a t e n - s t e p  o r d e r  of  i n c r e a s i n g  d i f f i c u l t y  which began 

with vowel c o n t r a s t s  having la rge  d i f fe ren c e s  in  the  second formant 

f r e q u e n c i e s  and ended w i th  e x e r c i s e s  v a ry in g  consonan t  p la c e  of 

a r t i c u l a t i o n .

Kirby and Rogan (1981) d e s c r i b e d  a fo u r -w eek  a u d i t o r y - v i s u a l  

t r a in in g  program in  which sess ions  were held in  a home-like room, 

and which i n c o r p o r a t e d  such a c t i v i t i e s  a s  comm unica t ion  t a c t i c s  

t r a i n i n g ,  h e a r in g  a id  o r i e n t a t i o n ,  and a u d i t o r y  v i s u a l  t r a i n i n g .
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G a r s t e c k i  (1934b) d e s c r i b e d  a program in  which the  g o a l s  were to  

o p t i m i z e  th e  s e n so ry  c a p a c i t y  o f  th e  i n d i v i d u a l ,  maximize h i s  

communication a b i l i t y ,  and a c tu a l i z e  h is  own management of problems. 

Communication t r a i n i n g  in c lu d e d  th e  s y s t e m a t i c  v a r i a t i o n  of th e  

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

( G a r s t e c k i ,  1 9 8 1 ) :  ( a )  m e s s s a g e  ( e . g .  p a r a g r a p h s  u n r e l a t e d  

s e n t e n c e s ,  w o r d s )  (b )  n o i s e  t y p e  ( e . g .  q u i e t ,  w h i t e  n o i s e ,  

m u l t i s p e a k e r )  (c)  s i t u a t i o n a l  cue ( r e l a t e d ,  none,  d i s t r a c t o r )  (d) 

s i g n a l  to  n o i s e  r a t i o  (>+12 to  -6dB). M o t iv a t io n  i s  m a in ta in e d  

because  t h e  c l i e n t  i s  a b l e  to  see  h i s  p r o g r e s s  in  p e r c e i v i n g  

m a te r i a l  with p rogress ive ly  decreasing redundancy. This method i s  

used by G a r s t e c k i  f o r  both combined a u d i t o r y - v i s u a l  and a u d i t o r y  

only  t r a in in g .

In  summary, t h e r e  appea r  t o  be t h r e e  p r e v a i l i n g  a t t i t u d e s  

regarding the inc lu s io n  of aud i to ry  t r a in in g  in  general  and a n a ly t i c  

ty pe  d r i l l  i n  p a r t i c u l a r  i n t o  an a u r a l  r e h a b i l i t a t i o n  program. 

There  a r e  th o s e  who b e l i e v e  t h a t  em phas is  shou ld  be a lm o s t  

e x c l u s i v e l y  on l i s t e n i n g  t r a i n i n g  a n d / o r  use  o f  l i n g u i s t i c  

c o n s t r a in t s ;  o thers  be l ieve  th a t  d i sc r im in a t io n  t r a in in g  i s  of value 

as  w e l l ,  and s t i l l  o t h e r s  who choose  to  r e j e c t  the  use  of  a u d i t o r y  

t r a i n i n g  e x e r c i s e s  e n t i r e l y .  U n f o r t u n a t e ly ,  none of th e  a u t h o r s  

c i t e d  above s u p p o r t  t h e i r  p o s i t i o n s  w i th  s c i e n t i f i c  ev id e n ce .  

Empirical  research  i s  c l e a r ly  needed to c l a r i f y  the  issue .

Research in  Auditory Training With Hearing-Impaired Adults

S e v e ra l  l i n e s  of  r e s e a r c h  have been fo l lo w e d  in  th e  a r e a  of 

aud ito ry  t r a in in g  with ad u l t s :  the  e f f e c t  of auditory  t r a in in g  on
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p e r fo rm an c e ,  th e  e f f e c t s  o f  p r o c e d u r a l  v a r i a t i o n s  in  the t r a in in g  

a n d /o r  e v a l u a t i o n  on a u d i t o r y  t r a i n i n g  g a i n s ,  and the  e f f e c t s  of 

d i f f e r e n t  c h a r a c t e r i s t i c s  o f  th e  h e a r i n g - i m p a i r e d  s u b j e c t  and 

auditory  t r a in in g  gains. The fol lowing i s  a review of t h i s  work.

The concern of a l l  of the  ear ly  research  with hearing-impaired 

a d u l t s  was s im p ly  w he ther  o r  not  a u d i t o r y  t r a i n i n g  cou ld  e f f e c t  a 

change on some p e r fo rm an ce  measure .  T y p i c a l l y ,  an e x p e r i m e n t a l  

group was chosen but  no c o n t r o l  group was i n c lu d e d .  Goodfellow 

(1942) looked a t  s i x  hear ing-impaired  su b je c t s  over a period of  four 

months w i th  a p p r o x im a te ly  one hour pe r  week o f  th e r a p y .  A 

s i g n i f i c a n t  improvement in  t e s t  s c o r e s  ( N o r th w e s te rn  U n i v e r s i t y  

Speech P e r c e p t i o n  T e s t ) ,  and a s u b j e c t i v e  i m p r e s s io n  of improved 

conversa t iona l  a b i l i t y  in s o c ia l  environments were reported.  These 

improvements were a t t r i b u t e d  to  the accomplishment of the following 

therapy goals;  adap ta t ion  to  frequency d i s t o r t i o n ,  c l a r i f i c a t i o n  of 

phonetic concepts, a t t e n t i o n  to secondary cues in  the gross p a t te rn  

of speech, and changes in  the su b je c t ' s  a t t i t u d e  to h i s  handicap.

Browd (1949) provided ind iv idua l  therapy varying in  length from 

severa l  weeks to s ix  months depending on progress and the needs of 

th e  s u b j e c t .  T r a i n in g  emphasized  d i s c r i m i n a t i o n  of phonemes in  

minimal p a i r s ,  sentences and conversation.  I t  was reported  t h a t  37 

o f  t h e  45 s u b j e c t s  who completed  t r a i n i n g  showed l i t t l e  or  no 

ev idence  of d i s a b i l i t y  a t  t h e  end of  th e  program. E v a l u a t i o n  was 

based on a co nsonan t  a r t i c u l a t i o n  t e s t ,  and a s u b j e c t i v e  measure  

obtained from the sub jec t  and s i g n i f i c a n t  o thers .

DiCarlo (1943), summarizing work done in the  m i l i t a r y  auditory
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t r a in in g  program, reported  the p r e t e s t  and p o s t t e s t  r e s u l t s  from 472 

ve te rans  receiv ing  i t .  Unlike the previous s tu d ie s ,  a con tro l  group 

was in c l u d e d ,  which c o n s i s t e d  o f  53 v e t e r a n s  who r e c e i v e d  no 

t r a in in g .  DiCarlo found th a t  the  experimental  group improved about 

19 p e r c e n t a g e  p o i n t s  i n  mean p e r f o r m a n c e  on a l i v e - v o i c e  

d isc r im ina t ion  t e s t  as opposed to  a 3 percentage point  improvement 

in  the  con tro l  group.

Following t h i s  e a r ly  research ,  in v e s t ig a to r s  began looking a t  

methodological v a r i a t io n s  in  the  experimental  design. S p e c i f i c a l ly ,  

they v a r i e d  th e  t r a i n i n g  a n d /o r  e v a l u a t i o n  p r o c e d u r e s  in  o r d e r  to  

d i s c o v e r  d i f f e r e n t i a l  e f f e c t s .  As m en t ioned  e a r l i e r ,  the  use  of 

b i s e n s o r y  s t i m u l i  p r e s e n t a t i o n  i s  an i s s u e  which c o n t i n u e s  to  be 

d i s c u s s e d  in  the  l i t e r a t u r e  (McCarthy & A l p i n e r ,  1982). Hutton 

(1960) recognized th a t  v i su a l  c lues  alone were riot l i k e l y  to provide 

enough i n f o r m a t i o n  f o r  e f f i c i e n t  com m unica t ion .  lie and h i s  

c o l l e a g u e s  (H ut ton ,  Curry ,  & A rm strong ,  1959) developed  th e  Semi-  

Diagnostic Test which Hutton (1960) presented l iv e -v o ic e  a u d i to r i l y  

alone, a u d i to r i l y  and v i s u a l ly ,  and v i su a l ly  alone before and a f t e r  

a t h r e e  month a n a l y t i c  t r a i n i n g  program in  which s t i m u l i  were 

presented almost exc lus ive ly  in  a bisensory mode. Sixteen sub jec ts  

were g iven  e i g h t  hou rs  of t r a i n i n g  and two s u b j e c t s  were g iven  

s ix teen  hours. S ig n i f ic a n t  improvements were found in  the a u d i to ry -  

only  (5.7 p e rc e n t a g e  p o i n t s )  and a u d i t o r y - v i s u a l  (8.3 p e rc e n ta g e  

p o i n t s )  s c o r e s ,  but  n o t  in  th e  v i s u a l - o n l y  (3.5 p e rc e n ta g e  p o i n t s )  

s c o r e .  Most of  th e  a u d i t o r y - v i s u a l  improvement  was t h e r e f o r e  

a t t r i b u t e d  to the aud i to ry  component.

P i t z e r  (1971) compared th e  e f f e c t s  o f  a combined a u d i t o r y
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t r a i n i n g / s p e e c h  r e a d i n g  i n s t r u c t i o n  program us in g  f i v e  h e a r i n g -  

impaired sub jec ts  on an auditory  versus au d i to ry -v isu a l  evaluat ion  

o f  word (NU 6 l i s t )  and s e n t e n c e  ( R e v i s e d  CID s e n t e n c e s )  

r e c o g n i t i o n .  The on ly  s i g n i f i c a n t  improvement  was seen  in  th e  

a u d i t o r y - o n l y  word c o n d i t i o n .  A u d i t o r y - v i s u a l  s c o r e s  w e re  

s i g n i f i c a n t l y  b e t t e r  th an  th e  a u d i t o r y - o n l y  s c o r e s  on ly  d u r ing  

p r e t e s t i n g ,  u s in g  th e  s i n g l e  word m a t e r i a l .  P i t z e r  h y p o th e s iz e d  

t h a t  d e m o n s t r a t i o n  o f  d i f f e r e n c e s  among o t h e r  c o n d i t i o n s  were 

confounded by c e i l i n g  e f f e c t s .

Watts and Pegg (1977) evaluated the e f f e c t s  of speech reading 

in s t r u c t io n  alone versus speech r e a d in g  i n s t r u c t i o n  p lu s  a u d i t o r y  

t r a in in g  during a s ix  month program. Each of two groups (about 25 

sub jec ts  in  each) received a minimum of 20 hours of speech reading 

in s t r u c t io n  while only one group received up to s ix  a d d i t io n a l  hours 

of  i n d i v i d u a l  a n a l y t i c  a u d i t o r y  t r a i n i n g .  Using PB word l i s t s  as 

t e s t  m a t e r i a l ,  they  e v a l u a t e d  s u b j e c t s  b e f o r e  and a f t e r  t r a i n i n g  

through an audito ry  t r a i n e r ,  and under the  fol lowing condit ions  in 

f r e e  f i e l d :  a u d i t o r i l y  and v i s u a l l y  ( a ided  and u n a id e d ) ,  and 

a u d i t o r i l y  a lo n e  ( a id e d  and u n a ided ) .  For th e  speech  r e a d in g  

i n s t r u c t i o n  on ly  g roup,  s i g n i f i c a n t  g a in s  were r e p o r t e d  only on 

measures which included v isua l  cues, while s i g n i f i c a n t  gains were 

r e p o r t e d  on a l l  m easures  f o r  th e  speech  r e a d in g  i n s t r u c t i o n  p lu s  

a u d i t o r y  t r a i n i n g  group.  P r o c e d u r a l  i s s u e s  s u g g e s t ,  however,  t h a t  

t h e s e  r e s u l t s  must be i n t e r p r e t e d  c a u t i o u s l y .  A major  p o i n t  not  

a d d re s s e d ,  f o r  example ,  conce rns  the  way th e  t e s t  s t i m u l i  were 

presented and c a l ib ra t e d .  I t  i s  not c le a r  whether the  s t im u l i  were
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p r e s e n t e d  th rough  a t a p e  r e c o r d e r  o r  by l i v e  v o ic e ,  and i f  the  

l a t t e r ,  how the voice was monitored. The t e s t  environment was not 

s p e c i f i e d  e i th e r .

A f r e q u e n t l y  c i t e d  p r o j e c t  by Bode (1966) and Bode and Oyer 

(1970) i n v e s t i g a t e d  a s p e c t s  of  b o t h  t r a i n i n g  and e v a l u a t i o n  

procedures in  auditory  t r a in in g .  S p e c i f i c a l ly ,  they looked a t  the 

e f f e c t s  of d i f f e r e n t  m a t e r i a l s  used du r ing  t r a i n i n g  (open v e r s u s  

c lo s e d  s e t  r e s p o n se  of  m o n o sy l la b ic  words)  and th e  e f f e c t s  of  

d i f f e r e n t  methods of increas ing  d i f f i c u l t y  of the m a te r ia l  (constant  

speech lev e l  and increas ing  SN r a t i o  versus decreasing speech lev e l  

and c o n s t a n t  SN r a t i o )  on t h r e e  d i f f e r e n t  t e s t s  o f  s p e e c h  

p e r c e p t i o n .  T h i r t y - t w o  a d u l t s  were d iv id e d  i n t o  fo u r  groups 

according to  the above two parameters and were evaluated before and 

a f t e r  t r a i n i n g  u s in g  a l t e r n a t e  forms of  th e  CID W-22, Rhyme, and 

S e m i-D ia g n o s t i c  T e s t s .  Due to  a l a c k  of e n th u s ia s m ,  t r a i n i n g  was 

reduced from a s ix  to  e ig h t  week period, to  f iv e  25 minute t r a in in g  

s e s s i o n s  g i v e n  a l l  on one day .  S t a t i s t i c a l l y  s i g n i f i c a n t  

improvement was obtained with the W-22 (7.7 percentage points)  and 

Rhyme (3.5 percentage points)  t e s t s .  Procedural v a r i a t io n s  did not 

r e s u l t  in  s i g n i f i c a n t l y  d i f f e r e n t  scores ,  although there  was a t rend 

f o r  the  s u b j e c t s  t r a i n e d  on the  open s e t  m a t e r i a l  to  do b e t t e r  on 

th e  open s e t  t e s t  and f o r  th e  s u b j e c t s  t r a i n e d  on the  c lo s e d  s e t  

m a te r ia l  to  do b e t t e r  on the  closed s e t  t e s t .

Walden, Erdman, Montgomery, Schwartz and Prosek (1981) c i t e d  a 

s tudy  by J e r g e r  and Speaks (1968) who s t u d i e d  th e  e f f e c t s  o f  fo u r  

hours  of t r a i n i n g  u s in g  random sc r a m b l in g s  of a seven word f i r s t  

order approximation sy n th e t ic  sentence,  as r e f l e c te d  by th ree  t e s t s :
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a S y n t h e t i c  Sen tence  I d e n t i f i c a t i o n  (SSI) T e s t  i n  q u i e t  and n o i s e  

u s in g  th e  same m a t e r i a l s  used d u r in g  t r a i n i n g ,  an SSI t e s t  u s in g  

d i f f e r e n t  m a t e r i a l s ,  and PB word l i s t s .  F ive  h e a r i n g - i m p a i r e d  

a d u l t s  with r e l a t i v e l y  severe sensor ineura l  hearing lo ss  served as 

sub jec ts .  Average performance increases  were 15 percentage poin ts  

and 25 p e rc e n ta g e  p o i n t s  in  q u i e t  and n o i s e  f o r  th e  f i r s t  t e s t ,  12 

percentage po in ts  fo r  the  second and 8 percentage po in ts  fo r  the PB 

words .  They no ted  t h a t  th e  r e s u l t s  s u g g e s t  t h a t  the  more s i m i l a r  

th e  t e s t  m a t e r i a l s  a r e  to  th e  t r a i n i n g  m a t e r i a l s ,  t h e  g r e a t e r  the  

observed improvement.

C o l ten  (1975) a t t e m p t e d  to  c l a r i f y  w he ther  or no t  fo rm a l  

a u d i t o r y  t r a i n i n g  and g e n e r a l  exposure  to  a m p l i f i e d  sound a r e  

e q u a l l y  b e n e f i c i a l .  E leven sensor ineura l  hear ing-impaired ad u l t s ,  

aged 60-85, were given ten hours of t r a d i t i o n a l  aud ito ry  t r a in in g ,  

w h i l e  a second group o f  11 s u b j e c t s  l i s t e n e d  to  s t o r i e s  from the  

recorded l i b r a r y  fo r  the  bl ind.  The second group was led to believe 

t h a t  the sess ions  were merely a c t i v i t y  sess ions  provided fo r  t h e i r  

b e n e f i t .  T e s t i n g  b e fo r e  and a f t e r  t r a i n i n g  c o n s i s t e d  o f  a Speech 

R ecep t ion  T h resh o ld ,  th e  NU 6 Speech D i s c r i m i n a t i o n  T e s t  and the  

Hearing Handicap Scale. Resul ts  fo r  the Speech Discr iminat ion  Test 

revealed s i g n i f i c a n t  improvement fo r  the experimental  group. Every 

sub jec t  in t h i s  group improved between 6-18 percentage po in ts  with a 

mean of 10.18 percentage po in ts ,  whereas in  the con tro l  group there  

was no change. In f a c t ,  the  t e s t - r e t e s t  r e l i a b i l i t y  of t h i s  group 

was extremely high; e igh t  su b jec ts  obtained exac t ly  the same p r e t e s t  

and p o s t t e s t  scores while  the other  th ree  sub jec ts  had scores  which
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d i f f e r e d  by only 2 p e rc e n t a g e  p o i n t s .  These f i n d i n g s  c anno t  be 

explained by a c e i l i n g  e f f e c t ;  scores ranged from 64-30% with a mean 

of 75%. Since Colten 's  r e s u l t s  are  not ty p ic a l  of c l i n i c a l  f ind ings  

in  t h i s  r espec t ,  r e p l i c a t i o n  of these  f ind ings  would be usefu l .

As p a r t  of the t r a in in g ,  Colten provided phoneme d r i l l s  on the 

t h r e e  most common phoneme c o n f u s io n s  in  he r  p o p u l a t i o n ,  bu t  she 

found th a t  auditory  t r a in in g  did not reduce the e r ro r  r a t e  of these 

s p e c i f i c  phonemes. She concluded t h a t  d r i l l  on i s o l a t e d  phonemes 

d id  n o t  app ea r  t o  be a s  b e n e f i c i a l  a s  words and s e n t e n c e s ,  and 

suggested th a t  the e f f e c t  of her program may have been an increase  

in  the  su b je c t s '  l i s t e n i n g  s k i l l s .  Schow e t  a l .  (1978) pointed out 

t h a t  improved s c o r e s  may have been due to  th e  feedback  g iven  the  

experimental  group and not the  d i f fe ren c e s  in  the type of m ate r ia l .

Another study which addresses the  i s sue  of a n a ly t ic  auditory

t r a i n i n g  b e n e f i t s  was perfo rm ed  by Walden e t .  a l .  (1981). One
<.

purpose of the study was to  determine i f  auditory  consonant d r i l l  in 

a nonsense s y l l a b l e  context  would enhance performance on a sentence 

t e s t  which they developed. In order to  avoid c e i l in g  e f f e c t s ,  the 

p r e t e s t  p resen ta t ion  le v e l  was s e t  a t  the  s ig n a l  to  noise  (SN) r a t i o  

fo r  each sub jec t  which had previously  been es t im ated  to r e s u l t  in  a 

40-50% s c o r e .  The r e t e s t  was p r e s e n te d  a t  th e  same l e v e l .  A 

co nsonan t  r e c o g n i t i o n  t e s t ,  c o n s i s t i n g  of the  22 c o n so n an ts  in  a 

v o w e l -c o n so n a n t -v o w e l  c o n t e x t ,  was a l s o  a d m i n i s t e r e d .  The 35 

s u b j e c t s  (male a d u l t s  w i th  p re d o m in a n t ly  high f req u en cy  h e a r in g  

lo sse s )  were divided in to  th ree  groups. F i f teen  sub jec ts  received a 

standard 50 hour group program i n c l u d i n g  h e a r in g  a id  o r i e n t a t i o n ,  

c o u n s e l i n g ,  a u d i t o r y  t r a i n i n g ,  speech  r e a d in g  i n s t r u c t i o n ,  and



speech conservat ion. Ten sub jec ts  received the standard program plus 

seven hours  o f  i n d i v i d u a l  consonan t  r e c o g n i t i o n  t r a i n i n g  u s ing  a 

programmed in s t r u c t io n  approach through the  auditory  channel, v/hich 

g e n e r a l l y  r e p l a c e d  t h e  group a u d i t o r y  t r a i n i n g .  Ten s u b j e c t s  

r e c e i v e d  a p r o t o c o l  s i m i l a r  to  t h a t  of  t h e  second group but  

i n v o lv i n g  th e  v i s u a l  c h an n e l .  In c o n t r a s t  to  C o l ten  (1975), the  

authors  found th a t  the phoneme d r i l l s  were of benef i t  s ince  scores 

on the auditory  consonant recogni t ion  t e s t s  s i g n i f i c a n t l y  improved, 

the average being 11.6 percentage po in ts .  In add i t ion ,  although 

a l l  groups s i g n i f i c a n t l y  improved on the sentence recogni t ion  t e s t ,  

the  auditory  and v isu a l  groups improved s i g n i f i c a n t l y  more than the 

group which d id  not  r e c e i v e  consonan t  r e c o g n i t i o n  t r a i n i n g .  The 

a u t h o r s  acknowledged t h a t  a p o s s i b l e  confounding  f a c t o r  was the  

ind iv idua l  a t t e n t io n  given the a u d i to ry /v i s u a l  consonant recogni t ion  

groups, however, the study does provide prel iminary  support for  the 

inc lus ion  of auditory  a n a ly t i c  t r a in in g  in to  an au ra l  r e h a b i l i t a t i o n  

program.

Lundborg, R i sb e rg ,  H o lm q v is t ,  L inds trom  and Svard (1902) 

r e c e n t l y  e v a l u a t e d  m e th o d o lo g ic a l  v a r i a t i o n s  w i t h i n  t h e i r  own 

program. Nineteen hearing-impaired su b je c t s  were placed in  each of 

th ree  groups (a) Hearing aid f i t t i n g  (IIAF), (b) HAF and p re s c r ip t io n  

of a d d i t io n a l  devices as needed followed by a s ix-hour information 

c o u r s e ,  (c) IIAF, p r e s c r i p t i o n  of  d e v ic e s  fo l lo w e d  by a th r e e - w e e k  

i n t e n s i v e  t r a i n i n g  i n  h a n d l in g  th e  d i f f e r e n t  a i d s ,  a u d i t o r y  

t r a i n i n g ,  speech  r e a d in g  i n s t r u c t i o n  and t o l e r a n c e  t r a i n i n g .  

P re /P o s t te s t in g  was performed using a sentence t e s t  which had been
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d e v e l o p e d  f o r  c e n t r a l  d i s o r d e r  d e t e c t i o n .  T h e r e  w e re  no 

s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  in  the  s c o r e s  e x cep t  t h a t  

Group A's performance d e te r io ra te d  in  the qu ie t ,  aud i to ry  s t imulus  

c o n d i t i o n .  Lundborg e t  a l .  h y p o th e s iz e d  t h a t  th e  m easur ing  

t e c h n iq u e  may no t  have been s e n s i t i v e  enough t o  show t r a i n i n g  

e f f e c t s .  They d id  f i n d  t h a t  Group C tended to  r e p o r t  e x t e n s i v e  

h e a r i n g  a id  usage.  I t  may a l s o  be r e l e v a n t  t o  n o te  t h a t  a l th o u g h  

th e  groups were matched a c c o rd in g  to  a u d i o l o g i c  d a t a ,  group 

assignments were a lso  based on some aspec ts  of the i n i t i a l  sub jec t  

in te rv iew ,  which were not sp e c i f ied  in  the a r t i c l e .

Innovative techniques using sp e c ia l  in s t rum enta t ion  have been 

u t i l i z e d  in  t r a in in g  a t  t imes.  Santore (1978) presented data  from 

30 cases who had been given auditory  t r a in in g  using the verbotonal 

method. P a t ie n t s  who were given t h i s  method demonstrated p a r t i c u l a r  

p rob lem s  r e g a r d in g  a m p l i f i c a t i o n  a n d /o r  d i s c r i m i n a t i o n  a b i l i t y .  

Evaluat ion and t r a in in g  inc luded  use o f  s p e c i a l  a u d i t o r y  t r a i n i n g  

u n i t s .  Known as  SUVAG I  and J I ,  t h e s e  u n i t s  p e r m i t  low and h igh  

pass  f i l t e r i n g  of  th e  s i g n a l  to  d e te r m in e  th e  p e r s o n ' s  " o p t im a l  

f i e l d  of  hearing", and are  connected to  a sp ec ia l  t a c t i l e  v ib ra to r  

which f a c i l i t a t e s  t ransm iss ion  of the rhythm of speech. The goal i s  

to amplify th a t  pa r t  of the  frequency range which causes the  l e a s t  

d i s t o r t i o n  to  th e  speech  s i g n a l .  Also used in  th e  e v a l u a t i o n  a r c  

t o n a l i t y  t e s t s ,  25-word l i s t s  which are  divided in to  f iv e  frequency 

groups  (e.g."moon" would be on a low f requ en cy  l i s t  and "cease"  

would appea r  on a h igh  one).  Therapy c o n s i s t e d  of  two one-hour  

s e s s i o n s  per  week f o r  one and a -h a l f  to  t h r e e  months.  T r a in in g  

included p resen ta t ion  of words and connected d iscourse  while  varying

33



t h e  f r e q u e n c y  r e s p o n s e  on SUVAG when n e c e s s a r y  t o  f u r t h e r  

approximate the  "optimal f i e l d  of hearing". Exercises on speed of 

p resen ta t ion ,  aud i to ry  memory, and rhythm were a lso  included where 

needed. In the f i n a l  s tage  of t r a in in g ,  d i f f e r e n t  hearing a ids  were 

s e l e c t e d  and e v a l u a t e d .  S a n to r e  r e p o r t e d  c l i n i c a l  a s  w e l l  a s  

func t iona l  improvement in 57 cases.  As she noted, however, the  data  

were n o t  c o l l e c t e d  a s  p a r t  o f  a s c i e n t i f i c  i n v e s t i g a t i o n .  Many 

methodological i s sues  l i m i t  the  conclusions which can be drawn from 

th e s e  data.

In a study by Montgomery, Walden, Schwartz and Prosek (1984), 

group a u d i t o r y  t r a i n i n g  and speech  r e a d in g  p r a c t i c e  was r e p l a c e d  

with a novel t r a in in g  paradigm fo r  an experimental  group during an 

in te n s iv e  ten day a u ra l  r e h a b i l i t a t i o n  program. The a u d i to ry -v isu a l  

i n te g r a t io n  (AVI) technique u t i l i z e d  a vo ice -ac t iv a ted  switch which 

p e r m i t t e d  only th e  h i g h e r  i n t e n s i t y  components of speech  to  pass  

th ro u gh  e.g.  vowels  and g l i d e s  were a u d ib l e  and v i s i b l e  w h i l e  

unstressed  s y l l a b l e s  and f r i c a t i v e s  were v i s i b l e  on ly .  M a t e r i a l s  

were p r e s e n t e d  by l i v e  vo ice  and c o n s i s t e d  of p h r a s e s ,  s e n t e n c e s ,  

p a ra g r a p h s  and c o n v e r s a t i o n .  Both t r a d i t i o n a l  and AVI groups 

s i g n i f i c a n t l y  improved in  performance on an a u d i to ry -v isu a l  sentence 

recogni t ion  ta sk  while a con tro l  group of normal hearing su b jec ts  

showed no improvement .  The improvement  in  the  AVI group was 

s i g n i f i c a n t l y  g r e a t e r  than  th e  t r a d i t i o n a l  group. I t  should  be 

noted th a t  while the AVI t r a in in g  technique included both auditory  

and v isu a l  p resen ta t io n ,  i t  was developed with the goal of enabling 

one to  work on th e  v i s u a l  r e c o g n i t i o n  of phoneme l e n g t h  segm ents
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with in  the  context  of more r e a l i s t i c  and n a tu ra l  u n i t s  of speech.

Only one s tu dy  has q u a n t i t a t i v e l y  i n v e s t i g a t e d  a u d i t o r y  

t r a in in g  gains as a funct ion  of ind iv idua l  d i f fe ren ces .  H i l l  (1967) 

compared su b je c t s  with conductive versus sensor ineura l  lo s se s ,  who 

were new v e r s u s  o ld  h e a r i n g  a id  u s e r s ,  and were t r a i n e d  v e r s u s  

u n t r a i n e d .  E ig h t  s u b j e c t s  were in  each group (eg. new c o n d u c t iv e  

user with audito ry  t r a in in g ) ,  making a t o t a l  of 64 sub jec ts  in  the 

study. Measurement included W-22 word l i s t s  and CID 12 sentences , 

however,  p r e s e n t a t i o n  was by l i v e  v o ice .  T r a i n in g  c o n s i s t e d  of 

e igh t  se ss ions ,  one hour each using a t r a d i t i o n a l  approach. Results  

ind ica ted  a s i g n i f i c a n t  improvement in  the  t ra in ed  group only, with 

experienced senso r ineu ra l  h e a r in g  a id  u s e r s  d e r i v i n g  th e  g r e a t e s t  

b e n e f i t .  S ince  new c o n d u c t iv e  u s e r s  showed improvement ,  but  o ld  

conductive use rs  did not ,  the author  hypothesized th a t  the  new users  

would probably reach optimal  performance without formal t r a in in g .

In summary, review of the l i t e r a t u r e  does lend some support  to 

the  inc lus ion  of formal auditory  t r a in in g  as pa r t  of a t o t a l  aura l  

r e h a b i l i t a t i o n  program. Almost w i t h o u t  e x c e p t i o n ,  s t u d i e s  i n  th e  

a r e a  of a u d i t o r y  t r a i n i n g  w i th  h e a r i n g - i m p a i r e d  a d u l t s  r e v e a l e d  

improved p e r fo rm an ce  f o l l o w in g  t r a i n i n g .  Of th e  s t u d i e s  u s ing  

s t a t i s t i c a l  t e s t s ,  a l l  but one (Lundborg e t  a l .  1982) demonstrated 

s i g n i f i c a n t  improvement on a t  l e a s t  one t e s t  measure, although i t  

must be noted t h a t  in  many cases the  degree of improvement was only 

modest.

Studies  which compared audito ry  t r a in in g  gains as r e f l e c t e d  by 

d i f f e r e n t  t e s t  measures suggest th a t  the g r e a t e s t  improvement w i l l  

be seen on th o se  t e s t s  which most c l o s e l y  r e sem b le  the  t r a i n i n g
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m a t e r i a l  (Bode, 1966; J e r g e r  & Speaks,  1968). I f  t h i s  i s  t r u e  and 

s ince  everyday communication in v o lv e s  both a n a l y t i c  and S y n t h e t i c  

s k i l l s ,  i t  would be l o g ic a l  to  conclude t h a t  t r a in in g  should include 

both types of m ate r ia l .

Another i s sue  d e a l t  with in  more than an i s o l a t e d  case was the 

su b jec t  of audiovisual  t r a in in g .  I t  appears t h a t  the improvement in 

the  audito ry  channel fo l lowing t r a in in g  i s  a t  l e a s t  equal to  (Walden 

e t  a l .  1931) or even g r e a te r  than (Hutton, 1960) the  improvement in 

the v isu a l  channel. The a d d i t io n  of aud ito ry  t r a in in g  to a speech 

reading in s t r u c t io n  program may r e s u l t  i n  s i g n i f i c a n t l y  improved 

scores  (Watts & Pegg, 1977).

I t  appears t h a t  no study on aud i to ry  t r a in in g  gains in  hear ing-  

impaired a d u l t s  has looked a t  the  quest ion of r e t e n t io n .  Typical ly ,  

i n v e s t i g a t o r s  m e a s u r e  p o s t t e s t  g a in s  im m e d ia te ly ,  and on ly  

im m e d ia te ly  f o l l o w i n g  t r a i n i n g .  Though not  c a r r i e d  ou t  w i th  

p o s t l i n g u a l l y  deafened  a d u l t s ,  a s tu d y  by N i t t r o u e r ,  Devan, and 

Boothroyd (1976) s u g g e s t s  t h a t  th e  i s s u e  of  r e t e n t i o n  c ann o t  be 

ignored.

While most of the  s tu d ie s  discussed above included a v a r i e ty  of 

m a t e r i a l s  i n  t h e i r  t r a i n i n g  ( i . e  s y l l a b l e s ,  words ,  s e n t e n c e s ,  

c o n v e r s a t i o n ) ,  only one s tudy  d i r e c t l y  a t t e m p t e d  to  i s o l a t e  the  

c o n t r i b u t i o n  of  th e  a n a l y t i c  component (Walden e t  a l .  1981). 

Although t h i s  study provides support fo r  the  inc lus ion  of consonant 

d r i l l ,  i t  was p a r t i a l l y  contaminated by the simultaneous a d d i t io n  of 

i n d i v i d u a l  a t t e n t i o n  to  th e  a n a l y t i c  group. l iore  i n f o r m a t i o n  i s  

needed on t h i s  co n t ro v e rs ia l  i ssue .
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Chapter 3
General Method and Testing Procedure

The study was designed to answer the  fol lowing quest ions :

1) Will  auditory  t r a in in g  r e s u l t  in  a s i g n i f i c a n t  improvement 
in  speech perception performance?

2) W i l l  d i f f e r e n c e s  i n  t r a i n i n g  a p p r o a c h  r e s u l t  i n  a 
s i g n i f i c a n t  d i f f e ren c e  in  aud i to ry  t r a in in g  gains found?

3) Wil l  s i g n i f i c a n t  improvement be seen on both a n a ly t i c  and 
sy n th e t ic  measures of speech percept ion  a b i l i t y ?

4) W i l l  d i f f e r e n c e s  i n  t r a i n i n g  a p p r o a c h  r e s u l t  i n  
s i g n i f i c a n t  d i f fe ren c e s  in  the gains found on d i f f e r e n t  measures of 
speech perception a b i l i t y ?

G enera l  Method and R a t i o n a l e

A f t e r  v o l u n t e e r s  were s c ree n ed  t o  a s s u r e  t h a t  they  met the

s e le c t io n  c r i t e r i a ,  they were placed in to  one of two matched groups.

The s u b j e c t s  in  one group were a s s i g n e d  a s y n t h e t i c  p lu s  a n a l y t i c

approach to  auditory  t r a in in g  while the  su b je c t s  in  the  second group

were a s s ig n e d  a s y n t h e t i c  approach  on ly .  Each s u b j e c t  was g iven

th ree  t e s t s  of auditory  perception:  The City Univers i ty  of Mew York

(MST), the low p r e d i c t a b i l i t y  i tems of the Revised Speech Perception

In Noise  (RSPIN) t e s t ,  and th e  h igh  p r e d i c t a b i l i t y  i t e m s  of  th e

RSPIK t e s t .  The t e s t s  were a d m i n i s t e r e d  a t  a SN r a t i o  g iv in g  a

score of approximately 50%, as determined with an adaptive  procedure

a t  the beginning of the study. They were t e s te d  on four occasions:

a) a t  t h e  beg in n ing  o f  t h e  s tu d y ,  b) a f t e r  one month o f  "no

t r e a t m e n t " ,  c) a f t e r  a month of  i n t e n s i v e  a u d i t o r y  t r a i n i n g ,  d)

a f t e r  a f u r t h e r  month of- "no t r e a t m e n t " .  During th e  t r e a t m e n t

p e r i o d ,  th e  s u b j e c t s  i n  th e  s y n t h e t i c  on ly  group s p e n t  a l l  of  th e

time on global  tasks  ( i .e .  a c t i v i t i e s  involving sentence perception
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and p e r c e p t u a l  s t r a t e g y )  w h i le  the  second group sp e n t  h a l f  o f  th e  

t im e  on a n a l y t i c  t a s k s  ( i . e .  a c t i v i t i e s  i n v o l v i n g  c o n s o n a n t  

recogni t ion) .  Figure 3.1 provides a summary of the e n t i r e  format.

The fol lowing r a t i o n a l e  served as a basis  for  the  experimental  

design:

1. I f  performance s i g n i f i c a n t l y  improved a f t e r  t r a in in g  but 
not during the "no t rea tment"  base l ine ,  i t  would support 
the hypothesis  t h a t  the auditory  t r a in in g  program was the 
cause of the improvement.

2. I f  improvement  were to  be m a in ta in e d  d u r in g  th e  month 
fol lowing t r a in in g ,  i t  would provide evidence of re te n t io n  
of the new s k i l l s .

3. I f  one group performed s i g n i f i c a n t l y  b e t t e r  than the other  
group a f t e r  t r a i n i n g ,  i n f o r m a t i o n  w ould  be g a i n e d  
regarding which method re s u l te d  in  the  most productive use 
of time.

4. Depending on which t e s t s ,  i f  any, d e m o n s t r a te d  improved 
performance fo r  each group, information would be obtained 
on t h e  t y p e ( s )  of  knowledge and s k i l l s  be ing  a c q u i r e d  
during t r a i n i n g .

Subjects

Twenty h e a r i n g - i m p a i r e d  a d u l t s  se rv ed  as  s u b j e c t s  f o r  the  

study. They f i t  the  fo l lowing c r i t e r i a :

1. S u b j e c t s  had mild  t o  m odera te  s e n s o r i n e u r a l  h e a r in g  
lo s se s ,  defined as a ir -bone  gaps not g re a te r  than 10 dB a t  
any t e s t  frequency, Speech Reception Thresholds (SRT) not 
g r e a t e r  than  65dB HTL in  th e  a ided  e a r .  S u b j e c t s  w i th  
SRT's which f e l l  w i th in  normal l i m i t s  were accepted (e.g. 
those with high frequency hearing losses )  as long as they 
met the  second c r i t e r i o n

2. Subjects  were hearing aid  owners
i

3. S u b j e c t s  had p o s t l i n g u a l l y  a c q u i r e d  h e a r in g  l o s s e s  
(opera t iona l ly  defined as having  been a c q u i r e d  a f t e r  age 
s ix )

4. Subjects  were aged 50 to  30 years

5. Subjects  were i n te re s te d  in  improv ing  comm unica t ion  (as  
evidenced by w i l l ingness  to  p a r t i c i p a t e  in  study)
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Figure 3 .1 :  Description of experimental design



All su b je c t s  were given a consent form to  read and sign which 

explained the goals of the  study and informed them th a t  they were 

f ree  to withdraw a t  any time without penalty  (Appendix A).

Subject  R ec ru i tm en t

P a r t i c i p a n t s  were  i d e n t i f i e d  i n  th e  f o l l o w in g  manner: a) 

L e t t e r s  were s e n t  to  p a t i e n t s  of th e  Brooklyn C o l leg e  Speech and 

Hearing Center who had been evaluated w i th in  the l a s t  four years and 

were l ik e ly  to  meet the  necessary c r i t e r i a  according to av a i la b le  

r e c o r d s  (Appendix B), b) An announcement was made a t  a m ee ting  of  

the Brooklyn Chapter of Self  Help for  Hard of Hearing People (SIIHII) 

and i n c l u d e d  i n  t h e  n e w s l e t t e r  s e n t  t o  a l l  m em b ers ,  c )  An 

announcement was p os ted  in  th e  o f f i c e s  of  two l o c a l  h e a r in g  a id  

d e a le r s .

Of the 20 su b jec ts ,  15 were i d e n t i f i e d  through p a t i e n t  records,  

3 were i d e n t i f i e d  th rou g h  th e  SHHII group and 2 v o lu n te e r e d  upon 

hearing of the program from other  sub jec ts .

S c reen ing  T e s t s

Following otoscopy to ru le  out impacted cerumen and collapsed 

c a n a l s ,  v o l u n t e e r s  were g iven  a u d i o l o g i c a l  e v a l u a t i o n s ,  u s ing  

s tandard c l i n i c a l  procedures, as fo l lows:

1. B i l a t e r a l  a i r  conduction th resho lds  a t  octave frequencies  
from 250-8000 Hz under earphones

2. B i l a t e r a l  bone conduction th resholds  from 500-4000 Hz

3. B i l a t e r a l  s p e e c h  r e c e p t i o n  t h r e s h o l d s  (SRT) u n d e r  
earphones

4. B i l a t e r a l  speech d isc r im ina t ion  scores a t  40dBSL re:  SRT 
or  a t  th e  l e v e l  o f  most c o m f o r t a b l e  lo u d n e s s ,  under 
earphones



5. Unaided a i r  c o n d u c t io n  t h r e s h o l d s  i n  sound f i e l d  u s ing  
warbled tones a t  octave f requencies  from 250-4000 Hz

6. Aided a i r  c o n d u c t io n  t h r e s h o l d s  in  sound f i e l d  u s ing  
warbled tones a t  octave f requencies  from 250-4000 Hz

7. Aided speech d i sc r im in a t io n  scores  a t  75dB SPL a t  a +20dB 
s i g n a l  to  n o i s e  r a t i o  (SN) u s in g  speech n o i s e  in  sound 
f i e l d  from a s in g le  speaker

P r io r  to  t e s t i n g ,  the  audiometer  was c a l ib r a te d  (re:  ANSI S3.6- 

1969) using a Quest M155 Impulse P rec is ion  Sound Level Meter with a 

7023 one in ch  p r e s s u r e  microphone and 0B 145 Octave Band f i l t e r .  

C a l i b r a t i o n  was pe r fo rm ed  a t  weekly i n t e r v a l s  th ro u g h o u t  th e  

experiment. Testing was performed in  a two chamber IAC booth using a 

T racoust ics  I I I  Programmable d iagnos t ic  audiometer with a b u i l t - i n  

s t e r e o  playback un i t .  The fol lowing t ransducers  were used: TDII-39P 

headphones with MX/AR 41 cushions,  a Radioear B-71 bone o s c i l l a t o r ,  

and a G r a s o n - S ta d l e r  sound f i e l d  sp e ak e r  which was connec ted  to , a  

Mclntosch 250 a m p l i f i e r .

Aided t e s t i n g ,  both screening and experimental ,  was performed 

a t  a s i n g l e  volume s e t t i n g  on th e  h e a r in g  a i d ,  as  a d j u s t e d  by th e  

sub jec t  based on a tape of continuous d iscourse  presented a t  75 dB 

SPL a t  a +20dB SN r a t i o  u s ing  m u l t i t a l k e r  babb le .  S u b j e c t s  were 

informed th a t  they would be hearing a man ta lk in g  amid a background 

of noise . They were i n s t ru c te d  to vary the volume of t h e i r  hearing 

a id s  severa l  times between s o f t  and loud u n t i l  they had narrowed i t  

down to ,  and e v e n t u a l l y  s e t  i t  a t ,  th e  l e v e l  a t  which th e  man's 

v o ic e  sounded the  c l e a r e s t .  At th e  end of  t e s t i n g ,  t h e  h e a r in g  a id  

g a in  was d e te rm in e d  by p l a c in g  th e  a id  i n  a Fonix FC5010 Sound 

Chamber and evaluat ing i t  with the  Fonix 5510 Hearing Aid Test  Set.
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Commercially prepared c a s s e t t e  tapes (Tracoust ics  Autoplay) of 

the CID W-l and W-22 word l i s t s  were used fo r  the speech m ate r ia l .  

For the  c o n t in u o u s  d i s c o u r s e ,  a tap e  r e c o r d i n g  which had been 

p rep a red  a t  th e  C i ty  U n i v e r s i t y  of  New York Graduate  C e n te r  was 

used .  This  c o n s i s t e d  o f  an e ssay  on th e  p r o n u n c i a t i o n  of  E n g l i sh  

t h a t  had been rec o rd ed  u s in g  a male sp e a k e r  who had a t t e m p te d  to 

keep i n t e n s i t y  v a r i a t i o n  to  a minimum. The c a l i b r a t i o n  tone  had 

been s e t  to  be e q u i v a l e n t  to  th e  a v e ra g e  RMS l e v e l s  o f  peak 

i n t e n s i t y  f l u c t u a t i o n s .  The second t r a c k  o f  the  t a p e  c o n ta in e d  

m u l t i t a lk e r  babble. - \

Matching Groups

Volunteers meeting the se le c t io n  c r i t e r i a  were divided in to  two 

groups, ten sub jec ts  in each. The two groups were matched as c lo se ly  

as poss ib le  according to  the fol lowing:

1. unaided th ree  frequency pure tone averages in  aided ear

2. audiometr ic  conf igura t ion ,  c l a s s i f i e d  as fol lows (Dubno £ 
Dirks, 1982):

a) f l a t  -  ^ 20 dB d i f f e r e n c e  in  t h r e s h o l d  from 250 to  
4000 Hz”

b) gradual ly  sloping -  25-40 d3 d i f fe ren ce  in  threshold 
and < 30 dB d i f fe ren ce  in threshold  between adjacent  
octave f requencies

c) s h a r p l y  s l o p i n g  -  ^ 45 dB d i f f e r e n c e  in  t h r e s h o l d  
f ro m  250 t o  4000 Hz o r  > 30 dB d i f f e r e n c e  in  
threshold  between two ad jacen t  octave frequencies

3. aided speech d isc r im ina t ion  score

4. age

5. education,  c l a s s i f i e d  as fo l lows:

a) reached ju n io r  high school
b) reached high school
c) reached co l lege
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6. durat ion  of hearing lo ss

7 . d u r a t i o n  o f  h e a r i n g  a id  usage ,  c l a s s i f i e d  as  
follows:
a) th ree  to s ix  months
b) seven to twelve months
c) over one year

3. age of  a c q u i s i t io n  of  English 

Group data  on these  v a r ia b le s  appear in  Table 3.1.

Tes ts

Three t e s t s  were used to  measure  th e  e f f e c t s  of  a u d i t o r y  

t r a i n i n g .  T h ese  t e s t s  v a r i e d  i n  t h e  r e l a t i v e  d e g r e e  o f  

l i n g u i s t i c / c o n t e x t u a l  i n f o r m a t i o n  a v a i la b le ,  and were se lec ted  in 

order  to  gain in s ig h t  in to  the  type of knowledge and s k i l l s  acquired 

d u r in g  t r a in in g .

To measure the  more a n a ly t i c  s k i l l s ,  the  City Univers i ty  of New 

York Nonsense S y l l a b l e  T es t  (NST) was chosen (Appendix D). The 

degree of l i n g u i s t i c / c o n te x tu a l  information i s  minimized s ince  the 

t e s t  i s  made up e n t i r e l y  of nonsense  s y l l a b l e s ,  in  a c lo s e d  s e t  

f o r m a t .  T h is  t e s t  has been used s u c c e s s f u l l y  w i th  s u b j e c t s  whose 

hearing lo s s  was s i m i l a r  in  degree to  the hearing lo ss  of sub jec ts  

in  t h i s  s tudy  (Dubno & D i rk s ,  1982), and w h i l e  i t  has never  been 

used to ch a r t  progress in  audito ry  t r a in in g ,  i t  has been shown to be 

a s e n s i t i v e  measure  o f  d i f f e r e n c e s  among h e a r in g  a i d s  (Nabelek,  

1983). Four r a n d o m i z a t io n s  of the  NST were made from su b ra as te r s  

obtained a t  the City Univers i ty  of New York Graduate Center. These 

are  two-track  recordings which conta in  11 su b te s t s  on one t rack  and 

m u l t i t a l k e r  babb le  on the  o t h e r .  The r e c o r d i n g s  were cop ied  onto  

f o u r  Ampex 406 r e e l  to  r e e l  t a p e s  u s ing  two Teac 35-2 s t e r e o  tap e
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TABLE 3.1
Descr ip t ive  and Audiometric Data for  Two Groups

SS SA
Group Group

Pure Tone Average, in  dB 44.4 44.7

Aided Speech Discrimination 76.6 74.0
Score, in  % Correct

Age, in  years 70.8 68.3

Duration of Hearing Loss, 10.0 9.3
in  years

Slope of Hearing Loss, 
in  number of sub jec ts  

F la t
Gradual Slope 
Sharp Slope

Duration of Hearing Aid Usage, 
in  number of sub jec ts  

3-6 months 
7-12 months 
over one year

Education, in  number of 
sub jec ts

reached JHS 
reached HS 
reached co llege

Language
na t ive  speaker 9 9
acquired during ea r ly

adolescence 1 1

SS= Synthetic  Only
SA= Synthetic  Plus Analytic

t  Test

t= -0.06 
NS

to  0.36 
NS

t= 0.08 
NS

t= 0.47 
NS
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decks with a ssoc ia ted  a m p l i f i e r s .  At the  end of each recording,  an 

e x t ra  s e t  of 25 s y l l a b l e s  from the g l id e s  su b te s t  was added fo r  use 

in  approximating the SN r a t i o  a t  which a 50% score  would be achieved 

by each sub jec t  fo r  the  t e s t  as a whole (Appendix E).

The second and t h i r d  t e s t s  i n c lu d e d  were th e  low p r o b a b i l i t y  
%

(PL)- and high  p r o b a b i l i t y  (PH) s e n t e n c e s  of th e  Revised  Speech
t

P e r c e p t io n  In Noise  (RSPIN) t e s t  (Appendix F). The PL s e n t e n c e s  

c o n t a i n  s y n t a c t i c  and  p r o s o d i c  c u e s  i n  a d d i t i o n  t o  t h e  

a c o u s t i c / p h o n e t i c  i n f o r m a t i o n  a v a i l a b l e ,  however ,  they  were 

c o n s t r u c t e d  to  be c o n t e x t u a l l y  n e u t r a l .  The PH s e n t e n c e s ,  on th e  

o ther  hand, are  so con tex tua l  in  na ture  t h a t  i t  i s  o f ten  poss ib le  to 

f i g u r e  ou t  th e  l a s t  word based s o l e l y  on what came b e fo re  i t ,  i . e .  

one cou ld  produce  a c o r r e c t  r e s p o n se  w i th  m in im a l ,  or even no, 

acous t ic  information  on the word i t s e l f .  While these m a te r ia l s  have 

been endorsed fo r  use in  au ra l  r e h a b i l i t a t i o n  (McCarthy, 1983), and 

a s  p a r t  of  an o v e r a l l  com m unica t ion  p r o f i l e  f o r  h e a r i n g - i m p a i r e d  

a d u l t s  (Schow u Nerbonne, 1982), they have not been 'p revious ly  used 

in  a p u b l i s h e d  s tu d y  as  a measure o f  a u d i t o r y  t r a i n i n g  g a in s .  Oja 

and Schow (1984), however ,  d id  f i n d  t h a t  th e  RSPIK t e s t  was a 

success fu l  measure of hearing a id  b ene f i t .

A recording of the RSPIN t e s t ,  with the PL and PH sentences on 

separa te  tapes ,  was obtained from UCLA School of Medicine. The four 

hundred s e n t e n c e s  were d iv id e d  i n t o  fo u r  l i s t s  and r e c o rd ed  onto  

fo u r  TDK m e ta l  a l l o y  c a s s e t t e  t a p e s  u s ing  a Teac 35-2 s t e r e o  t a p e
if

deck and a Nakamichi  4S02 two head c a s s e t t e  deck. Each t a p e  

contained 50 PL and 50 PH sentences. In add i t ion ,  preceding both the  

PL and PII m a te r ia l ,  25 sentences were included fo r  use in  es t im at ing
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t h e  p r e s e n t a t i o n  l e v e l s  f o r  each type  of  m a t e r i a l  a t  the  f i r s t  

sess ion ,  and fo r  p ra c t i c e  during subseq u en t  s e s s i o n s  (Appendix G). 

These sentences were the  same fo r  each tape ,  but varied  in  order.

Testing P ro c ed u re s

A l l  t e s t i n g  was pe r fo rm ed  a t  th e  same h e a r in g  a i d  o u t p u t ,  

e s t a b l i s h e d  a t  th e  o r i g i n a l  t e s t  s c r e e n i n g  w i th  th e  use  of 

c o n t in u o u s  d i s c o u r s e .  Before  each t e s t  s e s s i o n ,  th e  s u b j e c t ' s  

h e a r in g  a id  was run  th rough  th e  Fonix Hearing  Aid T e s t  s e t  and th e  

volume con tro l  was ad jus ted  u n t i l  the  i n s e r t i o n  gain was equiva lent  

(* 1 dB) to the i n s e r t i o n  gain e s tab l ish ed  a t  the f i r s t  sess ion.

In  th e  c a se  of  th e  NST, s u b j e c t s  were g iven  th e  f o l lo w in g  

i n s t r u c t io n s  to read:

T h is  i s  a t e s t  to  measure  how w e l l  you h e a r  c e r t a i n  
speech  sounds in  n o i s e .  You a r e  going to  h e a r  a l i s t  of 
nonsense  s y l l a b l e s  such as  " l a "  and "wa". Some of the  
s y l l a b l e s  may sound l ik e  words, but most w i l l  not.

The t e s t  w i l l  p roceed  t h i s  way: you w i l l  h e a r  the  
p h ra s e  "You w i l l  mark" and one of  th e  nonsense  s y l l a b l e s  
l i s t e d  below. P le a s e  t e l l  me the  number nex t  to  th e  
sy l l a b l e  you bel ieve  you heard.

Please ask, i f  you have any questions.  .

At the bottom of the  page appeared the following:

S u b j e c t s  were p laced  so t h a t  the  sp e ak e r  was a t  a 0° az im u th  

and they  were asked to  f ac e  d i r e c t l y  to w ard s  th e  sp e ak e r  d u r ing  

p resen ta t ion  of the s t im u l i .  C a l ib ra t ion  was accomplished using the 

c a l ib r a t io n  tones on each t rack  of the recording. The recording was

1. LA
2. DA
3. WA
4. BA

5. RA
6. YA
7. GA
8. JA
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played  on a Teac X-7 MKII S te re o  r e e l  to  r e e l  tape  deck which was 

connected to a Grason S tad le r  speaker via  a Tracoust ics  Program I I I  

audiometer and Mclntosch 250 a m p l i f i e r .  The p resen ta t ion  l ev e l  for  

th e  t e s t  s t i m u l i  was s e t  a t  75 dB SPL. The i n t e n s i t y  of  th e  

m u l t i t a l k e r  b a b b le ,  p r e s e n t e d  th rough  th e  same sp e a k e r  a s  the  

s i g n a l ,  was v a r i e d  u s in g  a s im p le  up-down a d a p t i v e  p ro ced u re  

( L e v i t t ,  1971; D i rk s ,  Morgan, & Dubno, 1982) in  o r d e r  to  d e te r m in e  

th e  SN r a t i o  a t  which a 50% s c o r e  would be o b ta in e d  f o r  t h i s  

sub te s t .  The u l t im a te  goal was to  e s t im a te  the SN r a t i o  a t  which a 

50% sc o r e  would be o b ta in e d  f o r  th e  e n t i r e  t e s t .  P i l o t  d a ta  had 

revealed th a t  t h i s  could be accomplished by f i r s t  determining the 

n o i s e  l e v e l  f o r  th e  50% p o i n t  f o r  th e  g l i d e s  s u b t e s t  and then  

s e t t i n g  th e  n o i s e  l e v e l  f o r  th e  whole t e s t  a t  th e  2 1/2 dB s t e p  

in c re m e n t  on th e  i n t e n s i t y  d i a l  which f e l l  be tween 2 1/2 and 5 dB 

below ( b e t t e r  than)  t h a t  l e v e l .  The n o i s e  was i n i t i a l l y  s e t  a t  55 

dB SPL and v a r i e d  lOdB u n t i l  th e  f i r s t  r e v e r s a l ,  5 dB u n t i l  the  

second r e v e r sa l ,  and 2 1/2 dB th e r e a f t e r .  The midpoints of the  l a s t  

four re v e r sa ls  were averaged in order to determine which noise  l ev e l  

would r e s u l t  in  the  50% point  fo r  the g l id e s  s t im u l i .

Once the  n o i s e  l e v e l  f o r  th e  e n t i r e  t e s t  was e s t i m a t e d ,  th e  

complete NST was given to the su b je c t ,  with the sy l l a b l e s  a t  75 dB 

SPL and the  n o i s e  a t  th e  e s t i m a t e d  l e v e l .  S u b j e c t s  were in fo rm ed  

th a t  they would continue to hear s im i l a r  s e t s  of nonsense s y l l a b le s ,  

but now they would be asked to put a mark through the s y l l a b l e  they 

th o ug h t  they  heard  on an answer s h e e t .  (Appendix H). The s u b j e c t  

was g iven  a b o o k le t  c o n s i s t i n g  of e le v e n  pages ,  one f o r  each 

s u b t e s t .  A sample page i s  shown in  Appendix I .  A l l  sub seq u e n t
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t e s t i n g  u s in g  th e  NST was pe rfo rm ed  a t  th e  SN r a t i o  e s t a b l i s h e d  

d u r in g  t h i s  f i r s t  s e s s i o n .  The a d a p t iv e  t e s t i n g  was o m i t t e d  and 

su b je c t s  went d i r e c t l y  to  marking the booklet .

A s i m i l a r  procedure was  followed fo r  the RSPIN t e s t ,  with the 

low and high p ro b a b i l i ty  sentences being t r e a te d  separa te ly .  F i r s t ,  

th e  SN r a t i o  f o r  t h e  e s t i m a t e d  50% sc o r e  was e s t a b l i s h e d .  The 

fol lowing i n s t r u c t io n s  were given to the sub jec t :

You are  going to  hear a man saying a number followed by
a sentence.  Please  l i s t e n  to the sentence and t e l l  me the
l a s t  word i n  each s e n te n c e .  For example ,  i f  he says  
"Number t h r e e  -  I  am going to  th e  s t o r e " ,  your answer  
shou ld  be " s t o r e " .  You w i l l  a l s o  be h e a r in g  t h e  n o i s e  of 
people ta lk in g  in  the background. Please t r y  to  ignore the 
noise  and t e l l  me the l a s t  word in  the sentence.

Don't be concerned  i f  you have t r o u b l e  u n d e r s t a n d in g .  
The t e s t  w i l l  be very d i f f i c u l t  a t  t imes.  Please ask, i f  
you have any quest ions a t  a l l .

The r e c o r d i n g  was p layed  th rough  a R e a l i s t i c  SC T-17 s t e r e o  

c a s s e t t e  tape deck with the  r e s t  of the in s t rum enta t ion  as described 

above. Half the su b je c t s  were given the PL sentence m ate r ia l  f i r s t

while the o ther  h a l f  were given the PII m a te r ia l  f i r s t .  The order  was

reversed fo r  each t e s t  sess ion .  The s igna l  was s e t  a t  75 dB SPL and 

the m u l t i t a lk e r  babble was i n i t i a l l y  s e t  a t  55 d3 SPL. The sub jec t  

was th en  p r e s e n t e d  w i th  th e  25 p r a c t i c e  s e n t e n c e s  i n  o r d e r  to  

e s t im a te  the 50% point .  The p r a c t i c e  m a te r ia l  consis ted  of e i t h e r  PL 

or PH sentences, depending on which type was to be evaluated f i r s t .  

As in  th e  case  of  th e  NST, t h e  n o i s e  was i n c r e a s e d  in  10 dB s t e p s  

w i th  every  s t i m u l u s  p r e s e n t a t i o n  u n t i l  t h e  f i r s t  e r r o r  was made. 

T h is  was fo l lo w ed  by a 5 dB s t e p  s i z e  u n t i l  the  nex t  r e v e r s a l  and 

f i n a l l y  a 2 1/2 dB s t e p  s i z e .  The n o i s e  was s e t  f o r  t e s t i n g  a t  th e
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n e a r e s t  2 1/2  dB s t e p  to  the  50% p o i n t  based on t h e  l a s t  fo u r  

r e v e r sa ls .  I f  t h i s  f e l l  exact ly  between two s tep  increments on the 

i n t e n s i t y  d i a l  of the  a u d io m e te r ,  th e  more d i f f i c u l t  SN l e v e l  was 

chosen. Because of the sharp performance in te n s i ty  function of the 

highly  contex tua l  m a te r i a l ,  t h i s  sometimes r e su l te d  in  a very low 

score  fo r  the  PH sentences «28%). When t h i s  occurred, the l i s t  was 

r e p e a t e d  w i th  th e  e a s i e r  SK r a t i o  used.  In  o r d e r  to  m a in t a in  

s i m i l a r  c o n d i t i o n s  d u r in g  a l l  fo u r  t e s t  s e s s i o n s ,  th e  PII m a t e r i a l  

was presented twice  during subsequent se ss ions ,  a t  both SN r a t i o s .  

Only th e  second,  h i g h e r  s c o r e  was used in  th e  th e  a n a l y s i s  of  the  

data . Once a score was obtained fo r  the f i r s t  sentence type, i t  was 

r e p e a t e d  f o r  th e  second ,  b e g in n in g  w i th  th e  a p p r o p r i a t e  s e t  of 

p ra c t ic e  sentences.  Therefore, the PL and PH m a te r ia l  were presented 

a t  d i f f e r e n t  SN r a t i o s .  On subsequent sess ions ,  the p r e t e s t  m ate r ia l  

was p r e s e n t e d  in  an a d a p t iv e  f a s h i o n  as  b e fo r e ,  however, only  f o r  

purposes of p ra c t ic e ,  s ince  the SN r a t i o s  e s tab l ished  a t  the  f i r s t  

sess ion  were the ones used fo r  a l l  fu tu re  t e s t in g .

Once the  SN l e v e l  f o r  t e s t i n g  was e s t a b l i s h e d ,  s u b j e c t s  were 

i n s t r u c t e d  to  c o n t in u e  p e r fo rm in g  th e  same t a s k ,  however,  a t  t h i s  

po in t  they were requested to  w r i te  down t h e i r  responses. They were 

assured th a t  they could take as much time as they needed, but were 

asked t h a t  i f  they had no guess a t  a l l ,  to  draw a l in e  on the space. 

This provided the s ig n a l  t h a t  the  t e s t  could be resumed.

Four weeks p r i o r  to  the  i n i t i a t i o n  of  t r a i n i n g ,  each s u b j e c t  

was t e s te d  with the NST and RSPIN t e s t s ,  with the s p e c i f i c  version 

randomized among sub jec ts .  Subjects  were t e s ted  again immediately 

b e fo re  t r a i n i n g  began, t h u s  p r o v id in g  a no t r e a t m e n t  b a s e l i n e  f o r
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each sub jec t .  Testing was performed again immediately fol lowing the 

four week t r a in in g  in  order  to study i t s  e f f e c t s ,  and one l a s t  time 

four  weeks a f t e r  the end of t r a in in g  to evaluate  r e te n t io n .  During 

the  f i n a l  sess ion ,  a i r  conduction th resho lds  were again obtained fo r  

each sub jec t  to  determine i f  any changes in  hearing acu i ty  had taken 

place during the period of the  study. Each t e s t  sess ion  la s te d  one 

hour  on ave rage  and n o t  lo n g e r  than  one hour and f i f t e e n  m in u te s .  

At t h e  end of  t r a i n i n g ,  s u b j e c t s  were a l s o  g iven  an i n f o r m a l  

q u e s t i o n n a i r e  t o  f i l l  ou t  i n  o r d e r  to  g iv e  th e  s u b j e c t s  an 

opportunity  to evaluate  the  program (Appendix J).

Scoring

For the  NST, and the  PL and PH l i s t s  o f  th e  RSPIN t e s t ,  the  

number o f  c o r r e c t  r e s p o n s e s  were counted  and c o n v e r ted  i n t o  

percentage scores .  These raw data  were then changed by an arc  s ine  

t rans fo rm at ion  in  order  to  increase  the  homogeneity of the variance. 

In  th e  case  o f  the  RSPIN t e s t ,  an answer  was a c c e p te d  as  c o r r e c t  

when i t  exact ly  matched the t a r g e t ,  i .e .  s i n g u l a r / p l u r a l  conversions 

were sc o red  wrong ( B i l g e r  e t  a l .  1984), I d e n t i f i a b l e  m i s s p e l l e d  

words were counted as co r re c t .

Analysis

This in v e s t ig a t io n  used a 2x3x4 (method of in s t r u c t io n  by t e s t  

ty pe  by t e s t  p e r io d )  f a c t o r i a l  d e s ig n .  A n a ly s i s  of  V ar iance  

techniques were applied to the a rc  s ine  transformed data  and Tukey 

p o s t  hoc t e s t i n g  was perfo rm ed  where s t a t i s t i c a l l y  s i g n i f i c a n t  

d i f f e r e n c e s  were found.  In a d d i t i o n ,  a Pearson  Product  Moment
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c o r r e l a t i o n  c o e f f i c i e n t  was o b t a i n e d  on s e v e r a l  v a r i a b l e s  to  

evaluate  the  s t r e n g th  of t h e i r  resp ec t iv e  c o r r e l a t io n s  with improved 

p o s t t e s t  performance.
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Chapter 4 
Training Procedures

T r a i n in g  Goals and G enera l  P ro c ed u re s

The goal of the sy n th e t ic  t r a in in g  was to  improve the l i s t e n in g  

s k i l l  of the sub jec t ,  s p e c i f i c a l l y  to increase  concentra t ion  and to 

expand the su b jec t ' s  i n t e n t io n a l  use of context  to  derive meaning. 

The p ro c e d u r e s  used in c lu d e d  th e  f o l l o w i n g :  d e s c r i b i n g  the

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

com m unica t ion ,  d i s c u s s i n g  the  means by which l i s t e n i n g  can be 

improved ( i n c l u d i n g  th e  use of redundancy) ,  p r o v id in g  p r a c t i c e  in  

l i s t e n in g  based on the above m a te r ia l ,  and analyzing the causes of 

l i s t e n i n g  e r r o r s .  M a t e r i a l  f o r  l i s t e n i n g  p r a c t i c e  c o n s i s t e d  of 

s e n t e n c e s ,  p a ra g r a p h s ,  and s t o r i e s .  As recommended by Sanders  

(1982), use of s i n g l e  words was l i m i t e d  to  key words or t o p ic  

d e sc r ip t io n .

The added goa l  f o r  the  a n a l y t i c  t r a i n i n g  was to  improve 

consonan t  r e c o g n i t i o n  a b i l i t y .  To a c h i e v e  t h i s ,  a sequence  of 

e x e r c i s e s  was developed us ing  the  NST s t i m u l i .  These e x e r c i s e s  

included both d isc r im ina t ion  and i d e n t i f i c a t i o n  ta sk s ,  were graded 

in  d i f f i c u l t y  and were based on the types of  e r ro r s  ty p ic a l ly  made 

by t h i s  population (Dubno & Dirks, 1982).

T r a i n in g  f o r  both  groups c o n s i s t e d  of e i g h t  one -hour  p r i v a t e  

s e s s i o n s  over  th e  c o u rs e  of fo u r  weeks. W ith in  each s e s s i o n ,  

l i s t e n i n g  prac t ice /consonant  d r i l l  was in te rspe rsed  with discussion 

in order to provide r e s t  periods from high l ev e ls  of concentra tion.  

The syn the t ic  group received an average of 45 minutes of l i s t e n in g
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p r a c t i c e  and 15 m inu tes  of d i s c u s s i o n  a t  each s e s s i o n .  The group 

receiving both sy n the t ic  and a n a ly t ic  t r a in in g  received an average 

o f  15 m inu tes  of d i s c u s s i o n ,  15 m in u te s  of l i s t e n i n g  p r a c t i c e  and 

one-half  hour of consonant d r i l l .  L is ten ing  exerc ises  and consonant 

recogni t ion  d r i l l s  were a l l  performed without the b en e f i t  of v isua l  

cues .  S u b j e c t s  were i n s t r u c t e d  t o  t a k e  a d v an tage  of t h e s e  cues 

whenever p o s s i b l e  in  r e a l  l i f e  s i t u a t i o n s ,  but  s i n c e  no one had 

worse than  a m odera te  l o s s  and s u b j e c t s  o f t e n  found th e m s e lv e s  in  

s i t u a t i o n s  where they  had to  r e l y  s o l e l y  on h e a r i n g ,  a p u re ly  

auditory  p resen ta t ion  was chosen fo r  the study.

Training was performed by l iv e  voice, except fo r  one portion 

in which the Auditec of St.  Louis Auditory Training Tapes were used. 

All  d r i l l  m a te r ia l s  were presented in  the  presence of varying l ev e ls  

o f  n o i s e ,  depending on th e  d i f f i c u l t y  of  the  t a s k .  The p a r ty  n o i se  

s e c t i o n  of  th e  Audiotone No. 1042-1 Noises  c a s s e t t e  tap e  was used 

fo r  the noise . Both the Auditec and Audiotone recordings were played 

on two Panasonic RQ-30AS tape recorders .

T r a i n in g  P rocedure  ( S y n t h e t i c  Only Group)

All  t r a in in g  was performed in  the p a t i e n t ' s  chamber of an IAC 

booth. Exercise and discuss ion  m a te r ia ls  were adapted from a v a r ie ty  

of  s o u r c e s  i n c l u d i n g :  J e f f e r s  and B a r le y ,  Look Now, Hear T h is ,  

Combined Auditory Training and Speech Reading I n s t r u c t i o n ,  Ordman 

and R a l l i ,  V/hat People  Say, Broberg ,  Over F i f t i e s  N i f t i e s , S c o t t ,  

L ea rn ing  to  L i s t e n  Again, Smith  and Karp, A. Workbook in  Audi to ry  

T r a in in g  f o r  A d u l t s .  Haug and Haug, Help f o r  the  H a r d - o f - I I e a r in g , 

Audi tec  of S t .  Louis  A udi to ry  T r a i n in g  T ap e s , and Weaver, Human



L i s t e n i n g  P r o c e s s e s  and B e h a v io r . T o p ic a l  m a t e r i a l ,  such as 

newspaper and magazine a r t i c l e s ,  was used a s  w e l l .  The a c t u a l

m a t e r i a l s  used may be found in  Appendix K. The f o l lo w in g  i s  an 

o u t l in e  of the procedures used in  the  e igh t  lessons  fo r  t h i s  group.

Lesson I

A. In troduct ion  ( ten  minutes)
1. Purpose -  to improve l i s t e n i n g  s k i l l

a. '  i n c r e a s e  c o n c e n t r a t i o n  -  f o r  now become aware  of
le v e l  of concentra t ion

b. lea rn  to make use of a v a i la b le  cues
2. Method

a .  explanat ion and d iscuss ion
b. p ra c t ic e  d r i l l s

B. Exercise -  r e l a t e  essence of sentence ( f i f t e e n  minutes)
1. Related sentences with topic  given 

Ordman and R a l l i :  About the Weather
2. Unrelated sentences with p a r t  of  sentence given

Auditec of St. Louis Auditory Training Tape -  10 sentences

C. Discussion ( f i f t e e n  minutes)
1. When does communication break down fo r  you?
2. Hearing vs. L is ten ing  -  what i s  the  d i f fe rence?
3. Three components of l i s t e n i n g  (Weaver, 1972) -  w i l l ingness ,

capaci ty ,  hab i t

D. Exercise (twenty minutes)
1. Short s t o r i e s  with t i t l e  given -  explain  point  of s to ry

a .  Ordman and R a l l i  -  Shop Worn
b. Haug and Haug -  Hospital Waiting Room

2. Current events a r t i c l e s ,  f i r s t  paragraph -  e s t a b l i s h  topic

Lesson I I

A. Exercise -  r e l a t e  essence of sentence ( twenty-f ive  minutes)
1. Related sentences with top ic  given

a .  Ordman and R a l l i  -  About Time
b. Smith and Karp -  F a m i l i a r  Q u e s t io n s
c. J e f f e r s  and Barley  -  T e l e p h o n e

2. Unrelated sentences with p a r t  of sentence given
Auditec of St.  Louis Auditory Training Tape -  15 sentences

B. Discussion ( f i f t e e n  minutes)
F a c t o r s  a f f e c t i n g  how we hear  -  e x p l a n a t i o n  o f  s u b j e c t ' s  
audiogram
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C. Exercise (twenty minutes)
1. S to r ie s  with t i t l e  given -  expla in  po in t  of s to ry

a .  Haug and Haug -  ESP
b. Ordman and R a l l i  -  Courtesy of the  Road
c .  Haug and Haug -  L ife  After  Death

2. S to r i e s  with t i t l e  given -  answer quest ions a t  end of s to ry
a .  J e f f e r s  and Barley -  S treaking
b. Broberg -  Longevity

Lesson I I I

A. Exercise -  r e l a t e  essence of sentence ( twenty-f ive  minutes)
1. Related sentences -  without top ic  given

a .  Ordman and R a l l i  -  At the Dinner Table
b. Ordman and R a l l i  -  At the Garage

2. Unrelated sentences -  with key word given
Auditec of St. Louis Auditory Training Tape- 20 sentences

B. Discussion -  Fac tors  a f f e c t i n g  how we hear ( f i f t e e n  minutes)

C. Exercise (twenty minutes)
1. S to r ie s  with t i t l e  given -  expla in  po in t  of s to ry

a .  Haug and Haug -  Repairman's Problem
b. Haug and Haug -  Congressman's Wife
c .  Ordman and R a l l i  -  He Always Wins
d. Broberg -  Not Bad

2. Current events a r t i c l e s ,  f i r s t  paragraph -  e s t a b l i s h  topic

Lesson IV

A. Exercise -  r e l a t e  essence of sentence ( twenty-f ive  minutes)
1. Related sentences without top ic  given

a .  Ordman and R a l l i  -  At home
b. Ordman and R a l l i  -  At the Restaurant

2. Unrelated sentences with key word given
Auditec of St. Louis Auditory Training Tape -  20 sentences

B. Discussion -  How previous knowledge a ids  comprehension ( f i f t e e n  
minutes)

C. Exercise  (twenty minutes)
1. S to r ies  without t i t l e  given -  explain  point  of s to ry

a .  Haug and Haug -  Honesty is the Best Policy
b. Ordman and R a l l i  -  She Needed Practice
c. Ordman and R a l l i  -  Shrewd Management

2. S to r ie s  without t i t l e  given -  answer quest ions  a t  end of s to ry  
Broberg -  Columbus and the Egg

Lesson V

A. Exercise -  r e l a t e  essence of sentence ( twenty-f ive  minutes)
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1. Related sentences without top ic  given
a .  Ordman and R a l l i  -  Looking f o r  an Apartment
b. Ordman and R a l l i  -  At the  Bank

2. Unrelated sentences with key word given:
Auditec of  S t .  Louis Auditory Training Tape- 25 sentences

B. D i s c u s s io n  -  Im prov ing  L i s t e n i n g  S k i l l s :  p r e p a r i n g  f o r  th e  
l i s t e n i n g  s i t u a t i o n  ( f i f t e e n  minutes)

C. Exercise (twenty minutes)
1. Conversation in  noise  -  Topic: A Typical  Day
2. Current events  a r t i c l e  -  answer quest ions

Lesson VI

A. Exercise ( twenty-f ive  minutes)
1. Related sentences without top ic  given

a .  Ordman and R a l l i  -  At the Movies
b. Ordman and R a l l i  -  When a stranger stops you

2. Unrelated sentences with c lue  word given
Auditec of St. Louis Auditory Training Tape- 25 sentences

B. D i s c u s s i o n  -  I m p r o v i n g  L i s t e n i n g  S k i l l s  -  w h i le  in  th e  
l i s t e n i n g  s i t u a t i o n  ( f i f t e e n  minutes)

C. Exercise  (twenty minutes)
S to r ie s  without t i t l e  given -  answer quest ions
1. J e f f e r s  and Barley -  Rubber
2. Osgood -  Kick Me Once and Kick Me Twice and Kick Me Once

Again
Lesson VII

A. Exerc ise ( tw en ty - f ive  minutes)
1. Related sentences without top ic  given

a. J e f f e r s  and Barley -  Backseat driving
b. J e f f e r s  and Barley -  Forgetfulness

2. Unrelated sentences with no cue given
Auditec of St. Louis Auditory Training tape- 25 sentences

B. D i s c u s s io n  -  S t r a t e g i e s  of hear ing-impaired towards l i s t e n i n g  
s i t u a t i o n s  ( f i f t e e n  minutes)

C. Exercise (twenty minutes)
1. Story -  answer quest ions 

J e f f e r s  and Barley -  Fish  Cough
2. Conversation in  Noise -  Topic: Living in New York
3. Current events a r t i c l e  -  answer quest ions

Lesson VIII

A. Exercise ( twenty-f ive  minutes)
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1. Related sentences without  top ic  given
a .  J e f f e r s  and Barley -  Cost o f  l iv in g
b . J e f f e r s  and Bar ley  -  C le rk
c . J e f f e r s  and Barley -  E x p r e s s io n s  of S t r e s s

2. Unrelated sentences with no cue given:
Auditec of  S t .  Louis Auditory Training Tape -  25 sentences

B. Exercise (twenty minutes)
1. Story -  answer quest ions 

Scot t  -  T inn i tus
2. S tory"-  expla in  point  of s to ry  

Haug and Haug -  G o l f e r ' s  Day o f f

C. Discussion -  summary of t r a in in g  program ( f i f t e e n  minutes)

Each type of m a te r ia l  was chosen with s p e c i f i c  purposes in  mind:

Related sentences -  During these exerc ises ,  su b jec ts  were shown 

how conscious use of the  top ic  could help them to complete a message 

only p a r t i a l l y  heard. Subjects  were encouraged to l i s t e n  c a re fu l ly  

and to t ry  to  make guesses regarding the meaning of the message even 

i f  they  were u n su re .  I f  the  s u b j e c t  did  not  make a gu ess ,  h e /s h e  

was reminded o f  the  t o p i c ,  t o ld  t h e r e  was no p e n a l ty  f o r  wrong 

answers and asked to t r y  again. I t  was a l so  emphasized th a t  there  

was no need to  respond v e rb a t im ;  i t  was i m p o r t a n t  only  t o  g e t  the  

g i s t  of the  message. In cases where sub jec ts  were overly eager to 

g u e s s ,  i . e .  where th ey  used i t  a s  a r e p la c e m e n t  f o r  c a r e f u l  

l i s t e n i n g ,  they  were encouraged  to  pay c l o s e r  a t t e n t i o n  to  the  

a c t u a l  message and to  make su re  t h a t  they  l i s t e n e d  u n t i l  the  end. 

In l a t e r  sess ions ,  the topic  was not provided and sub jec ts  f i r s t  had 

to e s t a b l i s h  i t .  Once e s tab l ish ed ,  sentences which had been missed 

were repeated to demonstrate how the task was thus f a c i l i t a t e d .  I t  

was a lso  meant to show how task  d i f f i c u l t y  varied depending on the 

f a m i l i a r i t y  with the  topic .  In f i n a l  sess ions ,  su b jec ts  were asked 

to  s t a t e  a c o n f id e n c e  l e v e l  r e g a r d i n g  accu racy  of  t h e s e  r e s p o n s e s



( i n  te r ras  o f  c o n t e n t )  to  he lp  r e v e a l  t h e i r  s u c c e s s  a t  s e l f  

assessment . In these  exerc ises  as well  as a l l  the o thers ,  sub jec ts  

were encouraged to lea rn  to  d isregard  the  noise.

U n re la te d  s e n t e n c e s  -  T h is  m a t e r i a l  was a l s o  chosen to 

d e m o n s t r a t e  how p r e v io u s  knowledge can f a c i l i t a t e  comprehension. 

During th e  e x e r c i s e s ,  s u b j e c t s  were shown t h a t  th e  amount of 

previous knowledge can be so g rea t  th a t  one can p red ic t  the missing

p a r t  w i th o u t  even h e a r in g  i t  a t  a l l .  (e .g . _____  w i l l  bear  many

a p p le s  t h i s  ye a r . )  An added goa l  was to  g iv e  the  s u b j e c t s  the  

opportunity  to d r i l l  on a voice other  than the t h e r a p i s t ' s .  . .. * .

C u r re n t  e v e n t s  ( e s t a b l i s h  t o p i c )  -  In  t h i s  e x e r c i s e ,  an 

extremely adverse SN r a t i o  was used to demonstrate th a t  even under 

such c o n d i t i o n s ,  one may choose to  c o n t in u e  a t t e n d i n g ,  s i n c e  a 

p e rc e iv e d  word here  o r  t h e r e  may be s u f f i c i e n t  t o  f i g u r e  out  a t  

l e a s t  the topic .  Once t h i s  topic  i s  e s tab l ish ed ,  one may be able  to 

add from t h e r e ,  or  a t  l e a s t  be in  the  p o s i t i o n  of  being  a b le  to  

c l a r i f y  th e  d e t a i l s  a t  a l a t e r  t im e  i f  the  t o p i c  was o f  i n t e r e s t .  

T h e r e f o r e ,  s u b j e c t s  were d i s c o u ra g e d  from g iv in g  up p r e m a tu r e ly ,  

both during the exerc ises  and in r e a l  l i f e  s i t u a t i o n s .  F ru s t ra t io n  

could be con tro l led  by having a r e a l i s t i c  expecta t ion regarding the 

amount of information which could reasonably be obtained in a given 

s i t u a t i o n  ( t o p i c  v e r s u s  d e t a i l s ) .  I t  was a l s o  meant to  show t h a t  

the  more f a m i l i a r  a person i s  with what i s  going on around him (e.g. 

cu rren t  events) ,  the l e s s  he must hear to fo l low what i s  being said.

S to r ie s  -  Subjects  were encouraged to continue l i s t e n i n g  when 

they missed something r a th e r  than dwell  on what was missed and thus
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l o s e  what came a f t e r  i t  as  w e l l .  I t  was e x p la in e d  t h a t  what was 

missed  may not  have been c r i t i c a l  or i t  may become c l e a r  l a t e r .  

L i s t e n i n g  f o r  the  g i s t  of  th e  message was emphasized in  o r d e r  to  

avoid devoting a l l  a t t e n t i o n  to  the words themselves and none to the 

meaning behind  them. This  e r r o r  became e s p e c i a l l y  c l e a r  when 

s u b j e c t s  were a b l e  t o  d e s c r i b e  the. s t o r y  in  t o t a l  but  d id  not  

u n d e rs ta n d  the  " jok e1'. In the  f i n a l  s e s s i o n ,  a s t o r y  was used in  

which th e  e n t i r e  jo ke  h inged  on h e a r i n g  a / p/ when l i n g u i s t i c  

c o n te n t  su g g e s te d  a / b / . T h is  example  prov ided  th e  o p p o r t u n i t y  to  

acknowledge the l i m i t a t i o n s  imposed by the hearing loss  even with 

t r a in in g .  For the  longer s t o r i e s ,  the main goal was to increase  the 

s u b j e c t ’s c o n c e n t r a t i o n  f o r  l o n g e r  p e r i o d s  and avoid  l i s t e n i n g  

e r r o r s  (e.g. daydreaming) while  a t  the same time taking advantage of 

b rea k s  i n  th e  f low  o f  speech  to  t r y  to  r e c o n s t r u c t  m is s in g  

information.

C o n v e r sa t io n  -  This  prov ided  p rac t ic e  in  l i s t e n in g  s t r a t e g i e s  

during conversat ion.  The s u b j e c t s  were asked to  answer q u e s t i o n s  

posed by the t h e r a p i s t  on a given topic .  The sub ject  had to decide 

i f  h e / s h e  had heard  s u f f i c i e n t l y  to f i g u r e  out  what \/as asked and 

the re fo re  be able  to answer accordingly. I t  was explained th a t  i f  

they  adop ted  a s t r a t e g y  which depended too much on g u e s s in g ,  they  

might  n o t  answer  a p p r o p r i a t e l y  w h i le  i f  they i n s i s t e d  on being 

c e r t a i n  b e fo r e  r e s p o n d in g ,  th ey  would be l i k e l y  to  ask  f o r  

r e p e t i t i o n  more f requent ly  than they needed, thus f r u s t r a t i n g  t h e i r  

speaker unnecessar i ly .  (They were a lso  to ld  to observe themselves 

ou ts ide  therapy to see how of ten  they were to ld  they misunderstood 

versus how often  they asked fo r  a r e p e t i t i o n  when they had c o r re c t ly



i n te rp re te d  the message.) They were i n s t ru c te d  to take advantage 

of the time r ig h t  a f t e r  the speaker f in ished  ta lk ing  and before they 

were o b l i g a t e d  to  r e p l y  to  g ive  t h e m se lv e s  an o p p o r t u n i t y  to  f i l l  

th e  gaps b e fo re  a sk in g  f o r  c l a r i f i c a t i o n ;  they  were reminded of 

t imes when undoubtedly i t  had happened th a t  they had rea l iz ed  what 

had been s a id  b e fo re  the  sp e ak e r  had had a chance to  r e p e a t  i t ,  

r e s u l t i n g  in  an unnecessary request  fo r  a r e p e t i t i o n .  F ina l ly ,  i f  

they  heard  only p a r t  of th e  message and c o u ld n ' t  f i l l  in  the  r e s t ,

they were shown how to  phrase a question so the  speaker would know
\

which p a r t  was m is sed .  Ra ther  than  r e p e a t i n g  i t  e x a c t l y  th e  san e  

way, the  sp e ak e r  w i l l  r e s t a t e  i t ,  n a t u r a l l y  em phas iz ing  the  p a r t  

t h a t  was missed.

D i s c u s s io n  M a t e r i a l  -  In the  f i r s t  s e s s i o n ,  s u b j e c t s  had an 

o p p o r t u n i t y  to  d e s c r i b e  t h e i r  com m unica t ion  c o m p la in t s  so t h a t  

re fe rences  to these  problems could be made during t r a in in g .  Also, a 

d i s t i n c t i o n  was made between h e a r in g  ( t h e  p a s s iv e  r e c e p t i o n  of 

sound) and l i s t e n in g  ( the  a c t iv e  a t t e n t io n  to sound) to demonstrate 

the opportunity  for  co n tro l  over t h e i r  handicaps as opposed to the 

se n se  of f e e l i n g  v i c t i m i z e d  by i t .  The concep t  of  l i s t e n i n g  was 

f u r th e r  e luc ida ted  through a d esc r ip t ion  of i t s  th ree  components, as 

described by We aver (1972). In the second sess ion ,  they were given 

i n s i g h t  i n t o  t h e i r  h e a r in g  l o s s e s  and h e a r in g  a i d s  th rough  a 

d iscuss ion  of t h e i r  audiograms. For the next four sess ions ,  hand­

o u t s  were p rov ided  (Appendix L) which were in te n d e d  to  i l l u s t r a t e  

the f a c to r s  a f f e c t in g  communication, many of which are  c o n t ro l la b le ,  

and to summarize the s t r a t e g i e s  a v a i la b le  fo r  improving l i s t e n in g

60



s k i l l s .  During the seventh sess ion ,  su b je c t s  were asked to assess  

th e  most common re s p o n se  s t r a t e g i e s  toward  d i f f i c u l t  l i s t e n i n g  

s i t u a t i o n s  in  t e rm s  o f  which were p r o d u c t iv e  and which were 

c o n c e iv a b ly  h a rm f u l ,  as  w e l l  as  in  t e rm s  of which they  used and 

which they  d i d n ’t .  The f i n a l  s e s s i o n  p rov ided  a summary of the  

t r a i n in g .

T r a i n in g  P ro c ed u re s  ( S y n th e t i c /A n a ly t i c  Group)

The p ro c e d u r e s  used f o r  the  s y n t h e t i c  t r a i n i n g  in  t h i s  group 

were the same except in  the amount of time devoted to p rac t ic e  of 

l i s t e n i n g  s k i l l s  u s i n g  s y n t h e t i c  m a t e r i a l s .  The c o n s o n a n t  

r e c o g n i t i o n  t r a i n i n g  was perfo rm ed  u s in g  both chambers  of an IAC 

booth. The nonsense s y l l a b l e s  were presented by l iv e  voice through 

a B e l to n e  200-C D ia g n o s t i c  Audiometer  which was connec ted  to an 

A l l i s o n  sound f i e l d  sp e a k e r  th rough  a Kenwood Model KA-51 s t e r e o  

a m p l i f i e r .  A R e a l i s t i c  SC T-17 s te reo  c a s s e t t e  tape deck connected 

t o  th e  a u d io m e te r  a l lo w e d  f o r  th e  p a r t y  n o i s e  to  be p r e s e n t e d  

th rough  the  same sp e a k e r .  The speech  was p r e s e n te d  a t  75 dB SPL 

and the  n o i s e  l e v e l  v a r i e d  f o r  each s u b j e c t  and was based on th e  

noise  leve l  which had been e s tab l ished  during t e s t i n g  using the NST. 

Noise was in c lu d e d  s i n c e  comm unica t ion  in  q u i e t  was not  a major  

problem f o r  th e  s u b j e c t s .  E x e r c i s e s  were developed based on the  

confusion matr ices  obtained by Dubno and Dirks (1932) using the NST 

on a hearing-impaired population.  For each t a r g e t  phoneme in each 

p o s i t i o n  and vowel e n v i ro n m en t ,  e x e r c i s e s  i n c lu d e d  on ly  th o se  

e r r o r e d  phonemes which were confused  w i th  i t  a t  l e a s t  10% of the  

time. The order in which the phonemes were presented for  d r i l l  was
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based on the  o v e r a l l  c o r r e c t  s c o re  f o r  each phoneme a c c o rd in g  to  

i n c r e a s i n g  d i f f i c u l t y .  The answer  s h e e t  g iven  to  s u b j e c t s ,  which 

shows the d r i l l  groups and t h e i r  order ,  i s  shown in  Appendix M.

S u b j e c t s  were s e a t e d  f a c i n g  th e  sp e a k e r .  Each e x e r c i s e  

cons is ted  of two pa r t s  -  a d isc r im in a t io n  task  and an i d e n t i f i c a t i o n  

task. In the d i sc r im ina t ion  task ,  the  sub jec t  heard two s y l l a b l e s ,  

th e  t a r g e t  s y l l a b l e  t w i c e  or  the  t a r g e t  s y l l a b l e  w i th  a c o n fu s io n  

s y l l a b le .  The sub jec t  was asked to make a sam e-d i f fe ren t  judgement. 

In the i d e n t i f i c a t i o n  task ,  the sub jec t  heard the same phrase as in

the NST recording, ' ^ du w i l l  mark ______  please". The sub jec t  was

asked to  v e r b a l l y  respond  w i th  the  s y l l a b l e  he tho u gh t  he hea rd .  

Each p a i r  combination in  the  d i sc r im in a t io n  task  and each sy l l a b l e  

in  t h e  i d e n t i f i c a t i o n  t a s k  was p r e s e n t e d  tw ic e  in  random o r d e r  

e x c e p t  f o r  one which was a r b i t r a r i l y  chosen to  be p r e s e n te d  t h r e e  

t imes.  Subjects  were given 100% feedback regarding the accuracy of 

t h e i r  r e s p o n s e s  a s  w e l l  as an o p p o r t u n i t y  t o  h e a r  th e  c o r r e c t  and 

e r r o r e d  s y l l a b l e s  f o r  com p ar iso n .  They were a l s o  asked to  produce 

t h e  t a r g e t  and e r r o r e d  s o u n d s  w i t h  w h ic h  t h e y  w e re  h a v i n g  

d i f f i c u l t y .  I t  took approximately two and a h a l f  to th ree  sess ions  

to complete the ex e rc ises  a f t e r  which the process began over again. 

E x e r c i s e s  which were found to  be easy were som etim es  o m i t t e d  on 

subsequent p resen ta t ions .  Figure 4.1 i s  a flow char t  of the work.
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Figure 4 .1 :  Flowchart of consonant recogni t ion  t r a in in g



The f o l l o w in g  i s  an o u t l i n e  of the  p ro c e d u re s  used f o r  t h i s

group:

Lesson I

A. In t roduct ion  ( ten  minutes)
1. Purpose

a .  To improve l i s t e n in g  s k i l l
i .  i n c r e a s e  c o n c e n t r a t i o n  -  f o r  now become aware of  

l e v e l  of concentra tion
i i . l e a r n  to  make use of a v a i la b le  cues

b. To improve sound recogni t ion  a b i l i t y
2. Method

a .  explanat ion and discussion
b. p rac t ic e  d r i l l s

■ B. Consonant recogni t ion  d r i l l  ( t h i r t y  minutes)

C. Discussion ( ten  minutes)
1. When does communication break down fo r  you?
2. Hearing vs.  L is ten ing  -  what i s  the d i f fe rence?
3. Three components of l i s t e n in g  (Weaver,1972) -  w i l l ingness ,  

capaci ty ,  hab i t

D. Exercise -  r e l a t e  essence of sentence ( ten  minutes)
Related sentences with  topic  given -  Ordman and Rall i :About  t h e  
Weather

Lesson I I

A. Consonant recogni t ion  d r i l l  ( t h i r t y  minutes)

B. D i s c u s s io n  -  F a c t o r s  a f f e c t i n g  how we h ea r  -  e x p la n a t i o n  of 
su b jec t ' s  audiogram ( f i f t e e n  minutes)

C. Exercise ( f i f t e e n  minutes)
1. Current events a r t i c l e s ,  f i r s t  paragraph -  e s t a b l i s h  topic
2. S to r ie s  with t i t l e  given -  explain point  of s tory

a .  Haug and Ilaug -  Hospital  Waiting Room
b. Haug and Haug -  Congressman's Wife

Lesson I I I

A. Consonant recogn i t ion  d r i l l  ( t h i r t y  minutes)

B. Discussion -  Factors  a f fe c t in g  how we hear ( f i f t e e n  minutes)

C. Exercise ( f i f t e e n  minutes)
1. Rela te  essence of sentence
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Related sentences with top ic  given -  Ordman and R a l l i :  At 
the  Restaurant

2. S to r t  s to ry  with t i t l e  given -  expla in  point  of s tory  
Ordman and R a l l i :  He Always Wins

Lesson IV

A. Consonant recogn i t ion  d r i l l  ( t h i r t y  minutes)

B. Discussion -  How previous knowledge a id s  comprehension ( f i f t e e n  
minutes)

C. Exercise  ( f i f t e e n  minutes)
1. Rela te  essence of sentence

Unrelated sentences with p a r t  of sentence given -  A ud i tec  
of St .  Louis Auditory Training Tape ( lesson 1, 1-10)

2. Current  events a r t i c l e s ,  f i r s t  paragraph -  e s t a b l i s h  topic

Lesson V

A. Consonant recogni t ion  d r i l l  ( t h i r t y  minutes)

B. D isc u s s io n  -  Im proving  L i s t e n i n g  S k i l l s  -  p r e p a r in g  f o r  the  
l i s t e n i n g  s i t u a t i o n  ( f i f t e e n  minutes)

C. Exercise ( f i f t e e n  minutes)
1. Conversation in  noise -  Topic: A Typical Day
2. Relate  essence of sentence

Related sentences without top ic  given -  Ordman and R a l l i :  
At the  Movies

Lesson VI

A. Consonant recogni t ion  d r i l l  ( t h i r t y  minutes)

B. D i sc u s s io n  -  Im proving  L i s t e n i n g  S k i l l s  -  w h i l e  i n  t h e  
l i s t e n i n g  s i t u a t i o n

C. Exercise ( f i f t e e n  minutes)
1. S to r ie s  without t i t l e  given -  explain  point  of s tory

a .  Broberg: Not Bad
b. Haug and Haug: Honesty i s  the  Best Policy
c .  Ordman and R a l l i :  Shrewd Management

2. S to r ie s  without t i t l e  given -  answer quest ions a t  end 
Broberg: Columbus and the  Egg

Lesson VII

A. Consonant recogn i t ion  d r i l l  ( t h i r t y  minutes)
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B. D isc u s s io n  -  S t r a t e g i e s  of h e a r in g  impaired toward l i s t e n in g  
s i t u a t i o n s  ( f i f t e e n  minutes)

C. Exercise ( f i f t e e n  minutes)
1. Rela te  essence of sentence

U n r e la t e d  s e n t e n c e s  w i th  key word g iven  -  A ud i tec  o f  S t .  
Louis Auditory Training Tape

2. Current events  a r t i c l e  -  answer quest ions

Lesson VIII

A. Consonant recogni t ion  d r i l l  ( t h i r t y  minutes)

B. Exercise  ( f i f t e e n  minutes)
1. Story without t i t l e  given -  answer questions

Osgood: Kick He Once and Kick Me Twice and Kick He Once 
Again

2. Rela te  essence of sentence
Related sentences without top ic  given -  ' J e f fe rs  and Barley: 
Clerk

3. Story without t i t l e  given -  expla in  point  of s to ry  
Haug and Haug: Golfer*s Day Off

C. Discussion -  summary of t r a in in g  program ( f i f t e e n  minutes)

. For the consonant recognition" t r a in in g ,  sub jec ts  were informed 

t h a t  they  would be h e a r in g  nonsense  s y l l a b l e s  in  th e  p re s e n c e  of  

noise; some of the sounds would be easy to d i s t in g u is h ,  some would 

be d i f f i c u l t  but  p o s s i b l e  to  d i s t i n g u i s h  w i th  p r a c t i c e ,  ho\^ever 

o thers  might be impossible  to d i s t in g u ish .  They were i n s t ru c te d  to 

do the best  t h a t  they could, maintain a high lev e l  of concentra t ion ,  

and in  c a se s  where r e p e a t e d  a t t e m p t s  to  make d i s t i n c t i o n s  proved 

u n s u c c e s s f u l ,  to  no te  th e  sounds which were p r o b l e m a t i c  f o r  them. 

I t  v/as explained th a t  these sounds might be d isc r im inab le  under more 

favorable  l i s t e n in g  condit ions.
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Chapter 5 
Results

In  t h i s  s tu d y ,  20 s u b j e c t s  were sc h ed u led  f o r  a t o t a l  of 13 

s e s s i o n s  d u r in g  th e  c o u rs e  of  a p p ro x im a te ly  t h r e e  months:  one 

s c r e e n i n g  t e s t ,  two p r e t r a i n i n g  t e s t  s e s s i o n s ,  e i g h t  t r a i n i n g  

s e s s i o n s  and two p o s t t r a i n i n g  t e s t  s e s s i o n s .  N ine teen  s u b j e c t s  

completed the e n t i r e  protocol .  One su b jec t ,  from the syn the t ic  only 

group, completed a l l  but the  f i n a l  p o s t t r a in in g  t e s t  sess ion.

The d a ta  c o n s i s t  o f  12 s c o r e s  f o r  each s u b j e c t  ( f o u r  measures  

on each  of  t h r e e  t e s t s ) ,  r e s u l t i n g  in  a t o t a l  of  240 d a ta  p o i n t s .  

In th e  case  of  th e  one s u b j e c t  who could  no t  a t t e n d  th e  f i n a l  

sess ion ,  the missing data  were t r e a te d  in  the fo l lowing manner: the 

mean change in  pe rfo rm ance  from th e  f i r s t  p o s t t e s t  s e s s i o n  to  the  

second was c a l c u l a t e d  f o r  th e  o t h e r  19 s u b j e c t s  f o r  each t e s t  

s e p a r a t e l y  (NST, RSPIN-PL, RSPIN-PH). The s c o r e s  from th e  f i r s t  

p o s t t e s t  of the  sub jec t  were then changed to the same degree and in 

the same d i r e c t io n  as the mean change, to obtain  e s t im a te s  of each 

measure fo r  the  second p o s t t e s t .  The raw scores  of a l l  sub jec ts  for  

each experimental  condit ion a re  l i s t e d  in the Appendix N.

The experiment was designed to measure the e f f e c t s  of auditory 

t r a i n i n g  on t h r e e  t e s t s  of speech  p e r c e p t i o n  a b i l i t y ,  u s ing  two 

d i f f e r e n t  methods. Analysis of the data  included a 2x3x4 (Method 

by T es t  Type by T es t  P e r io d )  a n a l y s i s  o i  v a r i a n c e  (Winer,  1971). 

The f a c t o r s  of  T e s t  Type and T e s t  P e r iod  were w i t h i n  s u b j e c t  

v a r ia b le s  while the Method f a c to r  was a between su b jec ts  va r iab le .  

The Method fac to r  was defined by two leve ls  ( syn the t ic  only versus
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sy n th e t ic  plus a n a ly t i c ) .  The Test Type fa c to r  was defined by three 

l e v e l s  (NST, RSPIN-PL, RSPIN-PH), and the  T es t  P e r io d  f a c t o r  was 

d e f in e d  by f o u r  l e v e l s  ( p r e t e s t  1, p r e t e s t  2, p o s t t e s t  1, p o s t t e s t  

2).

The mean speech  r e c o g n i t i o n  s c o r e s  f o r  each t e s t  in  each 

t r a in in g  group and each t e s t  period are  given in  Table 5.1. Standard 

d e v i a t i o n s  a r e  p rov ided  in  p a r e n t h e s e s .  Tab le  5.2 sum m arizes  th e  

main e f f e c t s  and i n t e r a c t i o n s  from th e  r e s u l t s  of  th e  a n a l y s i s  of 

v a r i a n c e .  As noted  p r e v i o u s l y ,  a r c  s i n e  t r a n s f o r m a t i o n s  were 

applied  to the  raw data  in  order to increase  the  homogeneity of the 

variance;  the transformed scores were then used in  the an a lys is .

Two main e f f e c t s  and one i n t e r a c t i o n  e f f e c t  were shown to  be 

s t a t i s t i c a l l y  s i g n i f i c a n t .  The main e f f e c t  o f  T es t  Type (j3 C.001) 

was n o t  judged to  be of  r e l e v a n c e  due to  th e  d e s ig n  of th e  

experiment. Recall  t h a t  adapt ive  t e s t i n g  had e s tab l ish ed  a separa te  

SN r a t i o  f o r  each t e s t  i n  an a t t e m p t  to  ap p ro x im a te  a 50% sc o re  

during p re te s t in g .  As i s  evident  from Table 5.1, while  t e s t  r e s u l t s  

a t  the f i r s t  p r e t e s t  ranged from 41.7% to 56.2%, ind ica t in g  th a t  the 

50% poin t  had been success fu l ly  approximated, the  RSPIN-PJI r e s u l t s  

on average were higher than the other  two t e s t s .  The main e f f e c t  of 

t e s t  was due, a t  l e a s t  in  p a r t ,  to t h i s  occurrence.

The r e s u l t s  a l s o  r e v e a l  a h ig h ly  s i g n i f i c a n t  main e f f e c t  of 

T es t  P e r iod  (j> <.0002), a f i n d i n g  e x t r e m e ly  r e l e v a n t  to  th e  s tu d y .  

F ig u re  5.1 d e m o n s t r a t e s  t h e  change in  s c o r e s  as a f u n c t i o n  of Tes t  

P e r io d ,  c o l l a p s e d  a c r o s s  T es t  Type and Method f a c t o r s .  The mean 

v a lu e s  a r e  shown in  Table  5.3. The f i g u r e  i l l u s t r a t e s  t h a t  w h i le  

there  was no change in performance during the no-t rea tment  con tro l
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Table 5.1

Mean Test  Scores as P ro b a b i l i ty  of Correct  Response 

By Method of In s t r u c t io n ,  Test  Type and Test  Period

Standard dev ia t ions  a re  shown in  parentheses .

Test  Period

Test Method P r e t e s t  1 P r e t e s t  2 P o s t t e s t  1 P o s t te s t  2

NST SS .417
(.0952)

.430
(.0887)

.456
(.0994)

.436
(.0704)

SA .487'
(.0861)

.463
(.0958)

.510
(.1124)

.507
(.0568)

RSPIN
PL

SS .408
(.0744)

.460
(.1218)

.464
(.1195)

.481
(.1234)

SA .440
(.1135)

.428
(.1555)

.472
(.1617)

.476
(.1487)

RSPIN
PH

SS .468
(.1331)

.480
(.2024)

.542
(.2363)

.594
(.2106)

SA .562
(.1097)

.544
(.1640)

.628
(.1443)

.666
(.1098)

SS = Synthet ic  Only Group

SA = Synthetic  Plus Analytic Group
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Table 5.2

3-Way ANOVA By Method Of I n s t r u c t io n  
By Tes t  Type By Test  Period

Source
Sura of 

Squares DF
Mean

Square F
T ai l
Prob.

Method (M) .17459 1 .17459 1.67 .2129
Test  (T) .86705 2 .43352 8.22 .0011
Period (P) .26608 3 .08869 7.96 .0002
M x T .08199 2 .04099 0.78 .4674
M x P .02078 3 .00693 0.62 .6042
T x P .11691 6 .01949 2.48 .0274
T x P x M .00339 6 .00056 0.07 .9985
Residual .84781 108 .00785
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condit ion,  scores did improve during the t rea tm ent  phase. During the 

p o s t - t r e a t m e n t  phase ,  l i t t l e  change i s  e v i d e n t .  The Tukey Tes t  

(Guilford,  1965) was used to determine the source of the s i g n i f i c a n t  

f i n d i n g s  from the  a n a l y s i s  of  v a r i a n c e ,  which was found in  the  

separa t ion  between the second p r e t e s t  and f i r s t  p o s t t e s t  condit ions 

(£<.01) .

Since there  was no d i f fe rence  between the two p r e t e s t  scores, 

the improvement in  p o s t t e s t  scores  may be a t t r i b u t e d  to some aspect  

of the  t r e a t m e n t  p r o c e s s .  F u r th e rm o re ,  s i n c e  t h e r e  was no r e t u r n
s

towards basel ine  in  the  f i n a l  p o s t t e s t  sess ion ,  i t  may be concluded 

t h a t  the  g a in s  ach ieved  d u r ing  t r a i n i n g  were r e t a i n e d  d u r in g  the  

month following the end of t rea tm ent .  Therefore, in  answer to the 

f i r s t  q u e s t io n  posed,  a u d i t o r y  t r a i n i n g  d id  r e s u l t  i n  s i g n i f i c a n t  

improvement in  speech perception performance.

The t h i r d  main e f f e c t ,  t h a t  of  Method, did not  prove to  be 

s t a t i s t i c a l l y  s i g n i f i c a n t  n o r  w e re  any o f  t h e  i n t e r a c t i o n s  

assoc ia ted  with i t .  Figure 5.2 i l l u s t r a t e s  the change in  scores  for  

the syn the t ic  only and syn the t ic  plus a n a ly t i c  groups as a function 

of T es t  P e r io d ,  c o l l a p s e d  a c r o s s  the  T es t  Type f a c t o r .  Table  5.3 

p r o v id e s  the  mean v a lu e s  on which th e  f i g u r e  i s  based.  I t  

demonstrates how both groups fol low s im i l a r  pa t te rns .  Therefore, in 

answer to the  second and f o u r t h  q u e s t i o n s  posed,  d i f f e r e n c e s  in  

t r a i n i n g  a p p r o a c h  d i d  n o t  make a s t a t i s t i c a l l y  s i g n i f i c a n t  

d i f f e r e n c e  in  th e  a u d i t o r y  t r a i n i n g  g a in s  found and t h e r e  were no 

d i f f e r e n t i a l  e f f e c t s  of  t r a i n i n g  approach  on the  t h r e e  measures  

used.
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Standard

Method

SS

SA

Tota l

Table 5.3

Mean Test Scores as P ro b a b i l i ty  of Correct  Response 

By Method of I n s t ru c t io n  and Test  Period 

Collapsed Across Test  Type

dev ia t ions  a re  shown in  parentheses .

Test  Period

P r e t e s t  1 P r e t e s t  2 P o s t t e s t  1 P o s t t e s t  2

.431 .456 .488 .503
(.1063) (.1421) (.1549) (.1519)

.496 .478 .536 .549
(.1124) (.1454) ( .1518)  (.1370)

.463 .467 .512 .526
(.1127) (.1429) (.1540) (.1479)

SS = Synthetic  Only Group

SA = Synthetic  Plus Analytic  Group
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Figure 5 .2 :  MEAN TEST SCORES FOR EACH TEST 

PERIOD AND EACH METHOD WHEN TEST IS  COMBINED
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To answer th e  t h i r d  q u e s t io n  and to  i n v e s t i g a t e  f u r t h e r  the  

s i g n i f i c a n t  i n t e r a c t io n  between Test Type and Test Period (j£ C.027), 

t h r e e  one-way a n a l y s e s  of  v a r i a n c e  were pe r fo rm ed ,  one f o r  each 

t e s t .  Table  5.A sum m arizes  th e  r e s u l t s  f o r  the  NST m a t e r i a l ,  and 

th e  mean s c o r e s  fo r  a l l  t h r e e  t e s t s  as a f u n c t i o n  of T e s t  P e r io d  

appear in Table 5.5. Figure 5.3 i l l u s t r a t e s  the change in scores  as 

a funct ion of Test Period. While an improvement in  scores i s  shown 

between p r e t e s t  and p o s t t e s t  condit ions  for  the  NST, t h i s  change was 

n o t  found to  be s t a t i s t i c a l l y  s i g n i f i c a n t ,  and t h e r e f o r e ,  must be 

a t t r i b u t e d  to  chance. A summary of the  r e s u l t s  from the a n a ly s i s  of 

variance  for  the RSPIN-PL m a te r ia l  i s  shown in  Table 5.6. Marginal 

s ig n i f ican ce  was reached fo r  the Period f a c to r  (£  <.04Q). The Tukey 

T es t  r e v e a l e d  t h a t  th e  gap between th e  p r e t e s t  2 and p o s t t e s t  1, 

hox^rever, was not  s t a t i s t i c a l l y  s i g n i f i c a n t .  In  view of  t h i s ,  the  

improvement in  scores cannot be a t t r i b u t e d  to  the t rea tm ent  process.

The r e s u l t s  of t h e  a n a l y s i s  o f  v a r i a n c e  f o r  th e  RSPIN-PH 

m a t e r i a l ,  summarized in  Table  5.7, d e m o n s t ra te d  t h a t  s t a t i s t i c a l  

s i g n i f i c a n c e  (£_ <.001) was a l s o  ach iev e d  h e re .  The Tukey t e s t  

r e v e a l e d  s e p a r a t e  g ro u p in g s  f o r  p r e t e s t s  and p o s t t e s t s  (_p. <.05). 

Figure 5.3 demonstrates t h i s  improvement in  scores of the p o s t t e s t  

over the  p r e t e s t  sess ions .  During the l a s t  p o s t t e s t ,  not only i s  the 

improvement r e t a i n e d ,  bu t  t h e r e  i s  a t r e n d  toward  c o n t in u e d  

improvement .  T h e r e f o r e ,  in  answer to  th e  t h i r d  q u e s t i o n ,  the  

r e s u l t s  ind ica te  th a t  gains a t t r i b u t a b l e  to auditory  t r a in in g  were 

c o n v in c in g ly  r e f l e c t e d  on ly  in  one measure of speech p e r c e p t i o n  

a b i l i t y ,  the PH i tems of the  RSPIN t e s t .
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Table 5.4

Mean Test Scores as P ro b ab i l i ty  of Correct  Response 

By Test  Type and By Test  Period 

Collapsed Across Method of I n s t ru c t io n

Standard dev ia t ions  a re  shown in  parentheses .

_________________Test  Period____________________

Test P r e t e s t  1 P r e t e s t  2 P o s t t e s t  1 P o s t t e s t  2

NST .452 .447 .483 .471
(.0955) (.0914) (.1070) (.0722)

RSPIN .424 .444 .468 .478
PL (.0948) (.1370) (.1384) (.1330)

RSPIN .515 .512 .586 .630
PH (.1156) (.1823) (.1854) (.1675)
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Table 5.5

1-Way ANOVA of NST Data By Test Period
Collapsed Across Method of Instruction

Sum of Mean Tai l
Source Squares DF Square F Prob.

Period .02299 3 .00766 1.91 .1393
Residual  .21695 54 .00402
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Table 5.6

1-Way ANOVA of RSPIN-PL By Test Period
Collapsed Across Method Of Instruction

Sum of Mean T ai l
Source Squares DF Square F Prob.

Period .04981 3 .01660 2079 .0492
Residual .32134 54 .00595
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Table 5.7

1-Way ANOVA of RSPIN-PH by Test Period
Collapsed Across Method of Instruction

Sum of Mean T a i l
Source Squares DF Square F Prob.

Period .31019 3 .10340 6.13 .0012
Residual  .91139 54 .01688
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In a t tempt to gain in s ig h t  in to  any a t t r i b u t e s  which may have 

been connected with improvement on the RSPIW-PH m ate r ia l ,  severa l  

Pearson  Produc t  Moment c o r r e l a t i o n s  were perfo rm ed .  An o v e r a l l  

improvement score for  the  PH m ate r ia l  was obtained for  each sub jec t  

by sub t rac t ing  h i s /h e r  average p o s t t e s t  score from h i s /h e r  average 

p r e t e s t  s c o r e .  Five a t t r i b u t e s  were c o n s id e r e d  — t h r e e  were 

c h a r a c t e r i s t i c s  of  th e  s u b j e c t  and two were components o f  the  

t e s t in g .  Regarding the sub jec t ,  i t  was of i n t e r e s t  to know whether, 

poore r  h e a r in g  a b i l i t y  would a f f e c t  th e  deg ree  of  improvement;  

c o r r e la t io n s  were performed using f i r s t  the  pure tone average in  the 

a ided  e a r  and then th e  a ided  speech  d i s c r i m i n a t i o n  s c o r e .  In 

add i t ion ,  a c o r r e l a t io n  with sub jec t  age was performed to see i f  the 

o l d e r  s u b j e c t s  were l e s s  r e c e p t i v e  to  th e  e f f e c t s  o f  t r a i n i n g .  

R e s u l t s  of  the  s t a t i s t i c a l  a n a l y s i s  r e v e a l e d  no s t a t i s t i c a l l y  

s i g n i f i c a n t  c o r r e l a t io n s  a t  the .05 leve l .

Regarding the  t e s t i n g ,  the  purpose  was to d e te r m in e  w he ther  

t a s k  d i f f i c u l t y  r e l a t e d  to  deg ree  of improvement .  S p e c i f i c a l l y ,  

c o r r e l a t io n s  were performed using the SN r a t i o  a t  which the t e s t  was 

performed, and the RSPIN-PH score obtained a t  the f i r s t  p r e te s t .  In 

the case of the l a t t e r ,  i t  may be reca l led  tha t  an a t tempt  had been 

made to approximate a 50% score fo r  a l l  sub jec ts .  Although the mean 

d a ta  c l e a r l y  r e f l e c t  t h a t  th e  50% s c o r e  was a p p ro x im a te d ,  th e  

p ro ce d u re  r e s u l t e d  in  v a ry in g  d e g re e s  of s u c c e s s  f o r  i n d i v i d u a l  

s u b j e c t s ,  as  can be seen in  the  raw d a ta .  R e s u l t s  i n d i c a t e d ,  

however, th a t  n e i th e r  c o r r e l a t io n  was s t a t i s t i c a l l y  s ig n i f i c a n t .

In addi t ion  to descr ib ing  the improvement in scores  in  terms of 

th e  a r i t h m e t i c  d i f f e r e n c e  between two p e rc e n ta g e  s c o r e s ,  an
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a l t e r n a t e  approach may be used which i n v o lv e s  a p p ly in g  a method 

proposed  by Boothroyd (1978, in  p r e s s ) .  S c h i a v e t t i ,  S i t l e r ,  Ketz ,  

and Iloude (1934), in  a r e c e n t  s tu d y  e v a l u a t i n g  th e  model , found i t  

to be extremely robust  and recommended th a t  f u r th e r  a p p l ica t io n s  to 

the  model be in ves t iga ted .  Based on p ro b ab i l i ty  theory,  i t  assumes 

t h a t  speech  p e r c e p t i o n  d e p e n d s  upon i n d e p e n d e n t  s o u r c e s  o f  

information.  The p ro b ab i l i ty  of making an e r ro r  in  perception when 

two independent sources of information are  present  should equal the 

product of the separa te  e r ro r  p r o b a b i l i t i e s  fo r  each. The log of the 

e r ro r  p r o b a b i l i t i e s  a re  the re fo re  add i t iv e .

In  te rm s  o f  t h i s  s t u d y ,  i f  the  e f f e c t  of t r a i n i n g  (one so u rce  

of  i n f o r m a t i o n ) ,  i s  assumed to  be e q u i v a l e n t  to  m u l t i p l y i n g ,  by a 

f a c t o r  k, the  s o u r c e s  of  in d e p e n d en t  i n f o r m a t i o n  a v a i l a b l e  to  the  

l i s t e n e r  b e fo r e  t r a i n i n g ,  then  i t  can be shown t h a t  the  expec ted  

r e l a t i o n s h ip  between the p o s t t r a in in g  score,  Pb, and the p re t ra in in g  

s c o r e ,  PQ, i s

lo g ( l  -  Pb) = k . l o g ( l  -  Pa )

Thus, k = lo g ( l  -  P5) / l o g ( l  -  Pa )

The l a s t  formula was used to c a lc u la te  k fo r  each sub jec t  from 

an av e rag e  of  th e  p r e t r a i n i n g  s c o r e s  and an a ve rag e  o f  the  

p o s t t r a i n ' i n g  s c o r e s .  A mean k va lu e  of  1.36 was o b t a in e d .  T h is  

r e s u l t  may be i n t e r p r e t e d  t o  mean t h a t  th e  e f f e c t  of  t r a i n i n g  was 

e q u i v a l e n t  t o  i n c r e a s i n g  by 36% t h e  s o u rc e s  of in d ep en den t  

information  th a t  had been av a i la b le  to the sub jec ts  before they had 

been t r a i n e d .  T h is  does n o t ,  of  c o u rs e ,  mean t h a t  th e  p e rc e n ta g e  

c o r rec t  increases  by 36%. The f a c t  t h a t  two sources of information
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are  in d e p e n d en t  im pl ies  th a t  some of the  information i s  shared and 

some i s  not. Only the  information th a t  i s  not shared w i l l  increase  

th e  p e rc e n ta g e  s c o r e s .  These i s s u e s  a r e  d i s c u s s e d  in  the  e a r l y  

l i t e r a t u r e  on th e  A r t i c u l a t i o n  Index (French & S t e i n b e r g ,  1947; 

F le tcher ,  1953; see a lso  Boothroyd, 1978; Flanagan S L ev i t t ,  1969).

The change in  s c o r e s  may a l s o  be r e p r e s e n t e d  in  te rm s  o f  a 

s c a t t e r p l o t  i n  which th e  a v e rag e  p r e t e s t  s c o r e s  appea r  on th e  

a b s c i s s a  and the  av e rag e  p o s t t e s t  s c o r e s  appea r  on th e  o r d i n a t e .  

Such a s c a t t e r p l o t  i s  shown i n  F ig u re  5.4. In  c a se s  where no 

improvement occurred, the  poin ts  f a l l  along the diagonal. As can be 

s een ,  most of th e  p o i n t s  f a l l  above th e  d i a g o n a l ,  i n d i c a t i n g  

improvement f o l l o w in g  t r a i n i n g .  The curved l i n e  r e p r e s e n t s  th e  

pred ic ted  scores fo r  given a Ic value of 1.36.

Another way o f  d e s c r i b i n g  th e  improvement  in  s c o r e s  i s  as an 

e q u i v a l e n t  change in  SN r a t i o  which would r e s u l t  i n  a s i m i l a r  

improvement .  Super im pos ing  t h e  o b t a i n e d  i m p r o v e m e n t  on t h e  

performance in te n s i t y  function  fo r  sentences as obtained by iMiller 

e t  a l .  (1951), one f i n d s  t h a t  th e  e q u i v a l e n t  change in  SN r a t i o  

amounts t o  2.4 dB.
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Chapter 6 
Discussion✓

In t h i s  s e c t i o n ,  the  r e s u l t s  of  t h i s  e x p e r im e n t  w i l l  be 

d i s c u s s e d  and c o m p a re d  w i t h  p r e v i o u s  f i n d i n g s .  C l i n i c a l  

im p l ica t io n s  of these data  w i l l  a lso  be discussed.

The f i r s t  f i n d i n g  d e r iv e d  from t h i s  r e s e a r c h  was t h a t  fo rm a l  

a u d i t o r y  t r a i n i n g  r e s u l t e d  i n  a s t a t i s t i c a l l y  s i g n i f i c a n t  

improvement in  speech perception performance. These r e s u l t s  a re  in  

agreement with previous f ind ings .  I t  may be re c a l l e d  th a t  most of 

the published s tu d ie s  in  the area  had a lso  found improvement on a t  

l e a s t  one measure. Differences in  the magnitude of improvement vary 

among s t u d i e s ,  which i s  no t  s u r p r i s i n g  g iven  th e  d i f f e r e n c e s  in  

procedures and sub jec t  a t t r i b u t e s .  Where gains a re  qu i te  modest, as 

i s  o f ten  the case, i t  i s  not c le a r  whether the problem l i e s  more in 

th e  i n e f f e c t i v e n e s s  o f  th e  methods o r  th e  i n s e n s i t i v i t y  of the  

m easu r ing  t o o l  (McCarthy & A lp in e r ,  1982). In some s t u d i e s ,  th e  

problem of c e i l i n g  e f f e c t s  may be a c o n t r i b u t i n g  f a c t o r  ( P i t z e r ,  

1971). In  the  p r e s e n t  s t u d y ,  the  problem of c e i l i n g  a n d /o r  f l o o r  

e f f e c t s  was s u c c e s s f u l l y  avo ided  th rough  th e  use of  an a d a p t iv e  

p r e t e s t i n g  p ro ced u re  by which a 50^ s c o r e  was ap p ro x im a ted  f o r  

sub jec ts  on each t e s t  during the f i r s t  sess ion.

W ith in  a g iven  s t u d y ,  a wide range  of improvement  among 

s u b j e c t s  i s  o f t e n  seen ,  which was th e  case  in  t h i s  i n v e s t i g a t i o n  

a l s o .  I t  i s  n o t  c l e a r  which v a r i a b l e s  a cco un t  f o r  i n d i v i d u a l  

d i f fe ren ces .  In t h i s  study,  a c o r r e l a t i o n a l  ana ly s is  using severa l  

v a r iab le s  was performed, but none yielded a s i g n i f i c a n t  c o r r e l a t io n  

w i th  degree  of  improvement .  Bode and Oyer (1970) found no
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s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n  w i th  i n t e l l i g e n c e .  They 

reported  t h a t  o lder  su b je c t s  showed g rea te r  gains in  d isc r im in a t io n  

s c o r e s  t h a n  y o u n g e r  s u b j e c t s ,  b u t  t h i s  was n o t  t e s t e d  

s t a t i s t i c a l l y .  Walden e t  a l .  (1981) no ted  t h a t  th e  g r e a t e s t  

pe rfo rm ance  i n c r e a s e s  cou ld  no t  be grouped a c c o rd in g  to  such 

v a r i a b l e s  as degree  o r  d u r a t i o n  of  h e a r in g  l o s s ,  or  m o t i v a t i o n .  

U n f o r t u n a t e l y ,  the  a r e a  o f  a u d i t o r y  t r a i n i n g  g a in s  and s u b j e c t  

a t t r i b u t e s  i s  one which has been v i r t u a l l y  ig n o red  in  th e  

l i t e r a t u r e .

A major  l i m i t a t i o n  in  th e  e x p e r i m e n t a l  d e s ign  of  many of  the  

s tu d ie s  in  t h i s  a rea  i s  the absence of a no- t rea tm ent  con tro l  group. 

One reason, may be the e th i c a l  cons idera t ion  of withholding therapy 

from some s u b j e c t s .  Another  may be th e  d i f f i c u l t y  i d e n t i f y i n g  

s u b j e c t s .  The d e s ig n  used in  t h i s  s tu d y ,  in  which th e ra p y  was 

postponed so t h a t  th e  s u b j e c t s  cou ld  se rv e  as  t h e i r  own c o n t r o l s ,  

s o l v e s  both of t h e s e  p rob lem s.  I t  has th e  added a d v an tag e  of 

matching extraneous va r ia b le s  well.  P o te n t i a l  disadvantages include 

the f a c t  t h a t  such a design increases  the ov e ra l l  time period of the 

e x p e r im e n t ,  th u s  i n c r e a s i n g  th e  l i k e l i h o o d  of both a t t r i t i o n ,  and 

changes in  th e  s u b j e c t s  (e .g . d e t e r i o r a t i o n  in  h e a r i n g ,  changes  in  

hearing aid  performance) which could confound the r e s u l t s .  In t h i s  

s tu d y ,  a t t r i t i o n  did  n o t  tu r n  out  to  be a major  problem and i t  was 

determined th a t  the hearing lo sses  of the sub jec ts  remained s ta b le ,  

by comparing t h r e s h o l d s  b e fo re  and a f t e r  the  experiment. Hearing 

a id  o u t p u t s  were m o n i to red  th ro u g h o u t  th e  e x p e r im e n t .  I t  i s  

recommended, th e re fo re ,  th a t  t h i s  experimental  design be considered
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f o r  u se  i n  f u t u r e  i n v e s t i g a t i o n s  i n  t h e  a r e a  o f  a u r a l  

r e h a b i l i t a t i o n .

A second i s s u e  a d d re s s e d  in  t h i s  s tu d y  was w he ther  or not  

method of i n s t r u c t io n  mattered i .e .  was time more productively  spent  

u s in g  a s y n t h e t i c  only  o r  s y n t h e t i c  p lu s  a n a l y t i c  approach .  The 

r e s u l t s  d e m o n s t r a te d  no s i g n i f i c a n t  d i f f e r e n c e  in  pe rfo rm ance  

between th e  two g roups .  T h is  s u g g e s t s  t h a t  both  app ro a ch e s  were 

equal ly  success fu l  in  producing change. This may be in te rp re te d  to 

mean one of  two t h i n g s :  i t  i s  p o s s i b l e  t h a t  th e  fo u r  hours  of 

a n a ly t i c  exerc ises  and the extra, four hours of sy n th e t ic  exerc ises  

r e s u l te d  in  equiva lent  improvement. A l te rn a t iv e ly ,  the  four hours 

of sy n th e t ic  t r a in in g  given to  both groups may have been s u f f i c i e n t  

to  produce the  measured change in  s c o r e s .  Given th e  d e s ig n  of  the  

e x p e r i m e n t ,  i t  i s  n o t  p o s s i b l e  t o  t e s t  e i t h e r  h y p o t h e s i s .  

Subjec t ive  responses on the p a r t  of su b je c t s  were mixed. In answer 

to the quest ion,  "What changes in the program would you make?" one 

s u b j e c t  su g g e s te d  t h a t  th e  program could  have been s h o r t e r  and 

a n o th e r  f e l t  t h e r e  cou ld  have been l e s s  r e p e t i t i o n .  On th e  o t h e r  

hand, some members of  th e  s tu d y  have co n t in u ed  th e ra p y  as  p a r t  of 

th e  r e g u l a r  a u r a l  r e h a b i l i t a t i o n  program p ro v ided  a t  Brooklyn 

C o l le g e .  Sanders  (1932) has su g g e s te d  t h a t  f o r  some h e a r in g  a id  

u s e r s ,  on ly  a coup le  of  s e s s i o n s  may be n e c e s s a r y ,  and a d e c i s i o n  

fo r  each person must be made ind iv idu a l ly .

The f ind ing  th a t  the two methods were equiva lent  d i f f e r s  from 

t h a t  o b ta in e d  by Walden e t  a l .  (1981). In t h e i r  s tu d y ,  the  group 

receiv ing  ind iv idua l  consonant r e c o g n i t i o n  d r i l l  performed b e t t e r  

than  the  group r e c e i v i n g  group a u d i t o r y  t r a i n i n g  in  th e  s t a n d a r d
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program. They were,  however,  u s in g  an a u d i t o r y / v i s u a l  s e n te n c e

r e c o g n i t i o n  t a s k ,  no t  an a u d i t o r y - a l o n e  t a s k .  U n f o r t u n a t e ly ,  the
/

a u t h o r s  do no t  d e s c r i b e  the  components  of  the  group a u d i t o r y  

t r a in in g  in  the  s tandard program. As mentioned by the authors , due 

to  th e  d e s ig n ,  one canno t  s e p a r a t e  th e  e f f e c t  o f  th e  consonan t  

r e c o g n i t i o n  t a s k  i t s e l f  from th e  i n d i v i d u a l  a t t e n t i o n  g iven t h a t  

group. In the p resen t  study, where a l l  received p r iv a te  sess ions ,  

th e  consonan t  r e c o g n i t i o n  t r a i n i n g  was no t  an added advan tage .  

There a re  many o th e r  d i f fe ren ces  between the two s tu d ie s ,  however, 

which could  acco u n t  f o r  d i f f e r e n t  r e s u l t s .  In th e  Walden e t  a l .  

s tu d y ,  a l l  s u b j e c t s  were new h e a r in g  a id  u s e r s .  The consonant  

r e c o g n i t i o n  t r a i n i n g  may have a f f o r d e d  them an o p p o r t u n i t y  to 

accus tom  th e m se lv e s  to  a id e d  sound. In  th e  p r e s e n t  s tu d y ,  the  

major i ty  of the su b je c t s  had had hearing a id s  over a year. Another 

d i f f e ren c e  between the s tu d ie s  i s  the  age of the su b jec ts .  The mean 

age of su b jec ts  in  the Walden e t  a l .  study was 40 with a range of 19 

to  68. They s t a te d ,  "These r e s u l t s  a re  encouraging, but they cannot 

be used as a bas is  fo r  arguing th a t  consonant recogni t ion  t r a in in g  

shou ld  be used e x c l u s i v e l y ,  o r  even w i th  every  p o p u la t i o n  of 

h e a r i n g - i m p a i r e d  p a t i e n t s .  Such a h ig h ly  s t r u c t u r e d ,  i n t e n s i v e  

approach  p ro b ab ly  i s  no t  a p p r o p r i a t e  f o r  e i t h e r  a g e r i a t r i c  or 

p e d i a t r i c  p o p u l a t i o n "  (p. 214). While  the  p r e s e n t  s tudy  did not 

show the consonant recogn i t ion  t r a in in g  to be a disadvantage, i t  did 

not prove to be an advantage e i t h e r .

An a d d i t io n a l  quest ion addressed was whether or not t r a in in g  

would be r e f l e c te d  d i f f e r e n t l y  on various t e s t  measures. Since the
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only s t a t i s t i c a l l y  s i g n i f i c a n t  f inding occurred using the HSPIN-PII 

m a te r ia l ,  i t  suggests  th a t  the main s k i l l s  acquired during t r a in in g  

were focused l i s t e n in g  and e sp ec ia l ly  g re a te r  and more conscious use 

of c o n te x tu a l  cues .  This  i s  s i m i l a r  to  th e  f i n d i n g s  r e p o r t e d  by 

N i t t r o u e r  e t  a l .  (1976) i n  a sample  of deaf  p r e - t e e n a g e r s .  In 

fu r th e r  support of t h i s  f inding ,  Colten (1975) found no s ig n i f ican t -  

improvement in recogni t ion  of the th ree  s p e c i f i c  phonemes d r i l l e d ,  

and theorized  th a t  the  inc rease  in  word scores  may have been due to 

an increase  in the s u b je c t s ’ l i s t e n i n g  s k i l l s .

Walden e t  a l .  (1981) found, however, s i g n i f i c a n t  improvement on 

a nonsense s y l l a b l e  t e s t  given to the group which received consonant 

recogni t ion  t r a in in g .  In t h i s  case as well ,  the age of the sub jec ts  

may have been a f a c to r ,  e sp e c ia l ly  given t h a t  Colten’s su b jec ts  were 

a lso  drawn from a g e r i a t r i c  population.  Procedural d i f fe ren c e s  may 

a l s o  have played a r o l e .  For example ,  i n  the  Walden e t  a l .  s tu d y ,  

both consonant recogni t ion  t e s t i n g  and t r a i n i n g  were perfo rm ed  in  

q u i e t .  They o p t e d  n o t  t o  u se  n o i s e  t o  e q u a t e  p r e t r a i n i n g  

performance l e v e l s  fo r  the  nonsense s y l l a b l e s  since i t  "would have 

[had]  the  e f f e c t  o f  e l i m i n a t i n g  c e r t a i n  of th e  l e s s  dominant  

a c o u s t i c  cues  from t h e  a u d i t o r y  s ig n a l" ( p .2 1 3 ) .  In th e  p r e s e n t  

s tudy,noise  was included during both t e s t i n g  and t r a in in g ,  with the. 

r a t io n a le  th a t  s ince the su b je c t ' s  problems were present  e sp ec ia l ly  

in  noise , they should t r y  to  d iscover those  a v a i la b le  cues which may 

be present .  Addi t iona l ly ,  there  was the  hope th a t  what was learned 

from th e  nonsense  s y l l a b l e  t a s k  cou ld  be c a r r i e d  over  to the  

sentence t e s t ,  where noise  was present .

Auditory t r a in in g  was not found to s ig n i f i c a n t ly  improve the
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PL s e n te n c e s  o f  th e  RSPIN t e s t ,  p r o v id in g  f u r t h e r  s u p p o r t  to  th e  

notion th a t  increased use of context  caused the change in PII scores . 

To some ex ten t  these  sentences ,  although designed to be con tex tua l ly  

n e u t r a l ,  were r e g a rd e d  a s  p u z z l in g  and r e f e r r e d  to  a s  "nonsense"  

s e n t e n c e s  by some of th e  s u b j e c t s .  S in c e ,  d u r in g  the  t r a i n i n g ,  

sub jec ts  were taught to  to  r e j e c t  such an u t te rance  in  favor of one 

t h a t  made s e n se ,  i t  i s  p o s s i b l e  t h a t  on some i t e m s ,  s u b j e c t s  may 

have r e j e c t e d  th e  r i g h t  answer in  f a v o r  of  one t h a t  was wrong, i f  

the wrong answer made more sense to them.

A very encouraging f ind ing  was t h a t  improvements a f t e r  t r a in in g  

were not l o s t  in  the  month fol lowing t r a in in g .  I f  anything,  there  

was a trend toward continued improvement. Future research  should 

a d d re s s  i t s e l f  to  e x te n d in g  t h e s e  f i n d i n g s  w i th  t h i s  p o p u l a t i o n .  

N i t t rou e r  e t  a l  (1978) found with t h e i r  sample of deaf p re- teenagers  

th a t  fol lowing a seven month break in  t r a in in g ,  performance scores  

on an a u d i t o r y  t a s k  r e t u r n e d  to  b a s e l i n e  l e v e l s .  , C l e a r l y ,  more 

work on t h i s  important  i s su e  i s  needed.

Clinical Implications
The im p o r ta n c e  o f  a s tudy  such as  t h i s  one l i e s  a l s o  in  the  

answers i t  can provide fo r  the c l i n i c i a n .  The r e s u l t s  of t h i s  study 

s u p p o r t  th e  i n c l u s i o n  of some type  of fo rm a l  a u d i t o r y  t r a i n i n g  in  

programs of au ra l  r e h a b i l i t a t i o n  with a d u l t s ,  although they do not 

support  any approach in  p a r t i c u l a r .  Since the improvement was seen 

only in  the PH sentences ,  i t  suggests  th a t  e f f e c t iv e  l i s t e n i n g  while 

t a k in g  ad van tage  o f  c o n t e x t u a l  cues  i s  an i m p o r t a n t  f e a t u r e  of 

t r a in in g .
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This does not n ecessa r i ly  mean th a t  the a n a ly t i c  t r a in in g  was 

use less .  While the  a n a ly t i c  exerc ises  were taking place, sub jec ts  

may have been l e a r n i n g  to  i n c r e a s e  t h e i r  c o n c e n t r a t i o n  l e v e l s  as  

w e l l  a s  t h e i r  t o l e r a n c e  of  e x t r a n e o u s  n o i s e ,  though they  d id  not  

l e a r n  t o  r e c o g n iz e  secon d a ry  cues o f  phoneme r e c o g n i t i o n .  In 

d i s c u s s i n g  a s tudy  on v i s u a l  t r a i n i n g ,  Montgomery e t  a l .  (1984) 

su g g e s te d  t h a t  what m igh t  have changed was the  v i s u a l  a t t e n d i n g  

b e h a v io r ,  i . e .  " s t r a t e g i e s  and h a b i t s  r a t h e r  than  improved v i s u a l  

d i s c r i m i n a t i o n  per  se" .  S ince  t h e r e  was no d i f f e r e n c e  in  th e  two 

groups i n  the  p r e s e n t  s tu d y ,  i t  i s  p o s s i b l e  t h a t  both  groups may 

have changed in  t h i s  respec t .

I t  i s  a lso  poss ib le  t h a t  there  may have been improvement in  the 

recogni t ion  of some of the sounds, but given the l im i te d  number of 

p resen ta t ions  of the NST, i t  i s  not poss ib le  to determine t h i s  from 

the present  research .  In add i t ion ,  i t  should be noted th a t  the NST 

samples only consonant manner and place perception.  I f  the  sub jec ts  

had improved in  t h e i r  p e r c e p t i o n  of v o i c in g  or vowels ,  th e  t e s t  

cou ld  not  have r e f l e c t e d  i t .  On th e  o t h e r  hand, th e  t e s t  was so 

d es ig n ed  because  e r r o r s  i n  v o ic in g  and vowel p e r c e p t i o n  a r e  

r e l a t i v e l y  r a re  in  the population fo r  which the t e s t  was developed.

Whether or not  a person  can be t a u g h t  to  t a k e  advan tage  of 

secondary  cues  f o r  phoneme r e c o g n i t i o n  i s  an i m p o r t a n t  and 

u n re s o lv e d  i s s u e .  Walden (1984) p o in ted  out  t h a t  t h e r e  a r e  many 

p o s s i b l e  c au se s  of  co nsonan t  e r r o r s  b e s id e s  spec t rum  shap ing  in  

speech recogni t ion  in  the  h e a r i n g - i m p a i r e d ,  such as a l t e r a t i o n  in  

t h e  l o c a t i o n  and d i s t i n c t i v e n e s s  o f  phoneme b o u n d a r i e s ,  and
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d i f fe ren c e s  in sho r t - te rm  memory s t r a t e g i e s  and processes . Some of 

them  may be a m e n a b l e  t o  t r a i n i n g  a n d . s o m e  may n o t .  As he 

recommends, f u r t h e r  r e s e a r c h  i s  needed on the  speech p e r c e p t i o n  

p r o c e s s  i n  g e n e r a l  and th e  d i s c o v e r y  and use o f  secondary  cues in  

p a r t i c u l a r .

In a d d i t i o n  to  th e  more c o n s c io u s  use  of  c o n t e x t ,  i t  i s  

poss ib le  th a t  a change in  a t t i t u d e  was p a r t i a l l y  responsib le  for  the 

observed change in su b je c t s .  Bate (1980) has suggested t h a t  " there  

i s  good reason to  bel ieve  th a t  much of the improvement c l i e n t s  of ten  

e x p e r i e n c e  i s  a t t r i b u t e d  t o  changes  i n  a t t i t u d e  and c o n f id e n c e  

r a th e r  than in  sp e c i f i c  auditory  d i sc r im in a t io n  ski l ls"(p.333).  In 

d i s c u s s i n g  th e  e f f e c t s  of  t r a i n i n g ,  the  m a j o r i t y  of s u b j e c t s  

emphasized an increased w i l l in g n e s s  to  c o n t in u e  l i s t e n i n g  d e s p i t e  

adverse l i s t e n i n g  condit ions .  An example i s  the fol lowing comment: 

"This program helped me to  l i s t e n  more and use my head plus my ears .  

I  d o n ' t  g ive  up i f  I  c a n ' t  h e a r  e v e r y t h in g  — I  s t a y  in  t h e r e  and 

f ind th a t  I  can put words together ."

What then do these  r e s u l t s  suggest  to the c l i n i c i a n  regarding 

the inc lus ion  of consonant recogn i t ion  in  auditory  t r a in in g  programs 

w i th  t h i s  p o p u la t i o n ?  I t  shou ld  be p o in te d  ou t  t h a t  w h i le  th e  

a n a ly t i c  t r a in in g  was n e i th e r  more nor l e s s  b e n e f i c i a l  as r e f l e c te d  

on the  t h r e e  t e s t s  o f  speech p e r c e p t i o n  a b i l i t y ,  s u b j e c t i v e  

impressions by p a r t i c i p a n t s  appeared to demonstrate a preference for  

the syn the t ic  components of the  t r a in in g .  In answer to  the quest ion 

"From which ty p e s  of p r a c t i c e  m a t e r i a l ,  i f  any, d id  you d e r i v e  

b e n e f i t ? " ,  no s u b j e c t  ranked the  nonsense  s y l l a b l e  as  g r e a t e s t  in  

im p o r ta n c e  and s e v e r a l  s u b j e c t s  were q u i t e  n e g a t i v e  about  th e
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p r a c t i c e .  The f o l lo w in g  i s  an example from the  comments of  one 

s u b j e c t :  "I  found a l l  th e  p r a c t i c e  m a t e r i a l  e n co u rag in g  but  I 

quest ion the exerc ise  in  d i s t ing u ish ing  l i k e  sounds. I  found t h i s  

f r u s t r a t i n g  and t i r i n g .  The hearing problem i s  f r u s t r a t i n g  enough 

and I  don't  be l ieve  t h a t  t h i s  has sharpened my hearing."

T h is  type  o f  comment, c o n s id e r e d  in  l i g h t  of  t h e  f i n d i n g s  of 

t h i s  s t u d y ,  a rg u e s  a g a i n s t  the  i n c l u s i o n  o f  co nso n an t  r e c o g n i t i o n  

t r a i n i n g .  F u tu re  r e s e a r c h ,  however ,  shou ld  a d d re s s  i t s e l f  t o  th e  

i n t e r a c t i o n  of sub jec t  a t t r i b u t e s  and procedural  va r iab le s .  I t  has 

been recommended, f o r  example ,  t h a t  t h e  i n c l u s i o n  of  a n a l y t i c  

t r a i n i n g  shou ld  depend on th e  p e r s o n a l i t y  of  th e  i n d i v i d u a l  

(O 'N e i l l ,  1966). During t h i s  s tu d y ,  f o r  example ,  i t  was observed  

t h a t  c e r t a i n  s u b j e c t s  appea red  to  depend too much on t h e i r  g l o b a l  

s k i l l s ,  of ten  revea l ing ,  as described by Bergman (1951) "a tendency 

to  jump a t  a minimum o f  a u d i t o r y  cues and g ive  u n r e l a t e d  answ ers"  

while o thers  demonstrated a re luc tance  to respond unless they were 

v i r t u a l l y  c e r t a i n .  I t  i s  p o s s i b l e  t h a t  a more a n a l y t i c  type  of 

t r a in in g  would be more appropr ia te  fo r  the  former type of sub jec t .

I t  shou ld  be k e p t  in  mind t h a t ,  because  t h i s  was a r e s e a r c h  

p r o j e c t ,  i t  d i f f e r e d  in  some ways from th e  t y p i c a l  c l i n i c a l  

s i t u a t i o n .  For example, s ince  the su b je c t s  knew they were pa r t  of a 

r e s e a r c h  p r o j e c t ,  i t  may have had a d i f f e r e n t i a l  e f f e c t  on t h e i r  

b e h a v io r .  Indeed ,  th ey  were a l l  peop le  who were w i l l i n g  to  

v o l u n t e e r  f o r  a r e s e a r c h  p r o j e c t  in  the  f i r s t  p l a c e .  Another  

example  r e l a t e s  to  th e  i s s u e  of f e e s .  According to G a r s t e c k i  

(1984a),  "Fees ,  r e g a r d l e s s  o f  amount, a r e  n e c e s s a r y  to s e r v e  to
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m o t iv a te  c l i e n t s  to  assume r e s p o n s i b i l i t y  f o r  p r o g r e s s  in  t h e i r  

p rogram "(p . l30) .  The f a c t  t h a t  s u b j e c t s  wore not  charged  d id  no t  

appear, however, be a confounding fac to r .  Ins tead ,  in  t h i s  p ro jec t ,  

sub jec ts  seemed to motivated by t h e i r  apprec ia t ion  t h a t  they were 

g e t t i n g  som eth ing  f o r  n o th in g .  S e v e ra l  s u b j e c t s  e x p re s sed  such 

fee l in g s .  This notion i s  supported by the lack of a t t r i t i o n  during 

a d i f f i c u l t  program, which in c lu d e d  one hour t r a i n i n g  s e s s i o n s  

twice  a week and p a r t i c u l a r l y ,  four taxing t e s t  sess ions .

Walden (1 9 8 4 )  h a s  n o t e d  t h a t  c l i n i c a l  e x p e r i e n c e  us ing  

t r a d i t i o n a l  m e th o d o lo g ie s  in  a d u l t  a u r a l  r e h a b i l i t a t i o n  has not  

a lw ays  been s a t i s f a c t o r y .  I t  has a l r e a d y  been shown, however,  

th a t  most of the  published s tud ies  on auditory  t r a in in g  with a d u l t s  

demonstrated improvement of some form. This apparent con trad ic t ion  

can be explained in  a number of ways. The f i r s t  reason may r e l a t e  to 

the f a c t  t h a t  the magnitude of the improvement i s  r e l a t i v e l y  small  

in many cases,  desp i te  the s t a t i s t i c a l  s ig n i f ic an c e  of the f ind ings .  

A second reason r e l a t e s  to the l im i te d  quan t i ty  of t o t a l  s tu d ie s  on 

t h i s  s u b j e c t .  While  t h i s  may be due, in  p a r t ,  to  l e s s  i n t e r e s t  in  

t h i s  topic  over o thers ,  i t  may a lso  be t h a t  many more s tu d ies  have 

been c o nduc ted ,  but  not  p u b l i s h e d ,  due to  the  l a c k  of p o s i t i v e  

f i n d i n g s .  In  p a r t i c u l a r ,  i t  i s  l i k e l y  t h a t  a t  l e a s t  some o f  the  

advocates of auditory  t r a in in g ,  who have published programs without 

r e s e a r c h  f i n d i n g s ,  have conducted  r e s e a r c h  w i th o u t  o b t a i n i n g  

conclusive f ind ings  in support of t h e i r  approaches.

I t  has a l r e a d y  been su g g e s te d  t h a t  the  l a c k  of ad equ a te  

measures of progress may be responsib le ,  a t  l e a s t  in  pa r t ,  fo r  the 

l im i te d  demonstration of success of auditory  t r a in in g  programs both
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c l i n i c a l l y  and in  research .  In t h i s  s tudy, the PH sentence m a te r ia l  

of the RSPIN t e s t  was shown to success fu l ly  r e f l e c t  improvement from 

t r a in in g .  Schow and Nerbonne (1982) have recommended t h a t  the RSPIN 

t e s t  be i n c o r p o r a t e d  a s  p a r t  of  a com prehens ive  e v a l u a t i o n  t o o l .  

I t  can be seen  from th e  raw d a ta  t h a t  t h e r e  was a g r e a t  d e a l  of 

ind iv idua l  v a r i a b i l i t y ,  and while the t e s t  was s e n s i t iv e  enough to 

r e f l e c t  d i f fe ren ces  in  group means, i t  would be l e s s  e f f e c t i v e  as a 

measure of ind iv idua l  change. Furthermore, one of the problems with 

e v a l u a t i n g  such programs u s in g  any speech  p e r c e p t i o n  t a s k  i s  t h a t  

there  may be c e r t a in  changes taking place th a t  are  not r e f l e c t e d  in 

th e  s c o r e s .  For example ,  a number o f  s u b j e c t s  in  t h i s  s tu dy  

volunteered fo r  the  p ro jec t  because they owned hearing a id s ,  but did 

not wear them frequen t ly .  They reported th a t ,  as a r e s u l t  of t h e i r  

p a r t i c i p a t i o n  in  the program, they had increased t h e i r  hearing aid  

usage.

P a r t  of r e h a b i l i t a t i o n  sometimes includes learn ing  to increase  

one 's  t o l e r a n c e  l e v e l  so t h a t  one may be a b le  to  wear th e  h e a r in g  

a id  a t  a higher volume. In t h i s  study,  any such improvement to t h i s  

f a c to r  could not be measured because during t e s t i n g ,  the hearing aid 

was c o n s i s t e n t l y  s e t  a t  th e  same l e v e l  in  o r d e r  to  c o n t r o l  th e  

v a r i a b l e  o f  l i s t e n i n g  l e v e l .  This  was a n o th e r  e le m e n t  t h a t  was 

observed to have changed among some su b je c t s ,  but was not r e f l e c t e d  

i n  th e  d a t a .

Another l i m i t a t i o n  which a r i s e s  in  the p re /pos t  speech t e s t i n g  

s i t u a t i o n  i n v o lv e s  g u e s s in g  s t r a t e g y .  Van T a s s e l l  and Hawkins 

(1981) found s i g n i f i c a n t l y  d i f f e r e n t  amounts of improvement on an
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a u d i o v i s u a l  t a s k  w i th o u t  a d m i n i s t e r i n g  t r a i n i n g ,  by changing  the  

i n s t r u c t io n s .  They performed a study using th ree  groups of normal- 

h e a r i n g  s u b j e c t s ,  w i th  each group g iven  th e  t a s k  tw i c e .  For the  

f i r s t  s e t ,  a l l  su b je c t s  were given the  same se t  of i n s t r u c t i o n s ,  in  

which the sub jec ts  were n e i th e r  encouraged to nor discouraged from 

g u e s s in g .  For t h e  second s e t ,  one group was g iven th e  same 

i n s t r u c t i o n s ;  a second group was encouraged  t o  guess  s i n c e  the  

i n s t r u c t i o n s  s t a t e d  t h a t  th e  s u b j e c t  would r e c e i v e  two c e n t s  f o r  

each c o r r e c t  response; the  t h i r d  group was discouraged from guessing 

s i n c e  i n  th e  i n s t r u c t i o n s  i t  s t a t e d  t h a t  w h i l e  th e  s u b j e c t  would 

r e c e i v e  two c e n t s  f o r  each  c o r r e c t  an sw e r ,  h e / s h e  would l o s e  fo u r  

c e n t s  f o r  every  e r r o r .  They found t h a t  th e  Reward Guessing group 

performed s i g n i f i c a n t l y  b e t t e r  than the Punish Guessing group on the 

p o s t t e s t .  They then compared t h i s  improvement with therapy s tu d ie s  

and concluded th a t  the  magnitudes were s im i l a r .  Montgomery e t  a l .

(1981) r e i n t e r p r e t e d  th e  d a ta  a s  s u g g e s t i n g  t h a t  i t  was not  an 

inc rease  in  the w i l l ing n ess  to guess but r a th e r  a suppression from 

guessing e f f e c t  in  the Punish Guessing group th a t  was being seen.

While  i t  has a l r e a d y  been su g g e s te d  t h a t  a t t i t u d e  may be 

r e s p o n s i b l e  f o r  a change in  s c o r e s ,  one must no t  assume t h a t  t h i s  

change in  a t t i t u d e  i s  n e c e s s a r i l y  as s im p le  as a changing of the  

i n s t r u c t i o n s .  S u b j e c t s  w i th  normal  h e a r i n g  do no t  c a r r y  i n  t h e i r  

memories  a cache o f  n e g a t iv e  e x p e r i e n c e s  a s s o c i a t e d  w i th  wrong 

g u e s s e s .  In  th e  case  of  the  h e a r i n g - i m p a i r e d ,  many have become 

e x t r e m e l y  s e n s i t i v e  t o  e r r o r s  i n  g u e s s i n g  and r e c a l l  w i t h  

m o r t i f i c a t i o n  every  d e t a i l  o f  what they  p e r c e i v e  to  be e x t r e m e ly  

e m b a r r a s s in g  e x p e r i e n c e s .  Simply s u g g e s t i n g  t h a t  they  v e n tu r e  a
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guess by no means a ssu res  t h a t  they w i l l  do so. In f a c t ,  one of  the  

advantages of  l i s t e n i n g  e x e rc ises  fo r  t h i s  type of person may be to 

encourage educated guessing and demonstrate how the c l i e n t  can be 

r i g h t  desp i te  h i s /h e r  re luc tance .  During t h i s  study, i t  was noted 

how some su b je c t s  had to  be encouraged to  guess during the  exerc ises  

even though there  was no penal ty  for  wrong answers.

Whether o r  n o t  a p e rso n  i s  w i l l i n g  to  v e n tu r e  a guess  d u r in g  

the t e s t  s i t u a t i o n  does not ne ce ssa r i ly  p red ic t  what the person i s  

doing in  the  r e a l - l i f e  s i t u a t i o n .  Furthermore, the re  may a lso  be a 

d i f f e re n c e  between the person's w i l l ing n ess  to t r y  a c t iv e ly  to make 

s e n se  ou t  of what  he hea rd  and h i s  w i l l i n g n e s s  t o  a c t  upon i t  (e .g . 

th ro u g h  r e s p o n d in g ) .  The p o i n t  i s  t h a t  t h e  t e s t  s i t u a t i o n  i s  a t  

bes t  a crude measure of  p o t e n t i a l  changes.

The conclusion which may be drawn from the above i s  th a t  other  

methods a re  needed to complement the information  obtained through 

speech t e s t s .  One p o te n t i a l  way to  evaluate  progress which has not 

b een  e x p l o r e d  s u f f i c i e n t l y  i s  w h a t  I  w i l l  r e f e r  t o  a s  t h e  

information  t e s t .  A d i s t i n c t i o n  can be made between what a person 

knows regarding what he can do to  improve communication and what he 

a c tu a l ly  does. ■ Many-al-ients en te r ing  the r e h a b i l i t a t i o n  program may 

f e e l  themselves v ic t im s  of t h e i r  hearing lo sses .  A g rea t  boost to 

t h e i r  s e l f - c o n f i d e n c e  and m ora le  may be l e a r n i n g  t h a t  they  make 

e r r o r s  in  t h e i r  l i s t e n i n g  and c o n v e r s a t i o n  s t r a t e g i e s ,  which i f  

co rrec ted ,  may lead to more success fu l  communication. In some cases,  

they  may have a l r e a d y  been us ing  some of  them, but h a p h a z a rd ly .  

With g re a te r  consciousness , they can achieve g rea te r  success. The
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knowledge of these a v a i la b le  s t r a t e g i e s  can c e r t a in ly  be measured. 

At the same time, any e r r o r s  in  understanding can be uncovered.

Ward and Gowers (1981) have a l r e a d y  used t h i s  t e c h n iq u e  in  a 

s tu d y  on t e a c h i n g  h e a r i n g  t a c t i c s  t o  e l d e r l y  s u b j e c t s .  A r e c e n t  

i n s t r u c t i o n  manual p u b l i s h e d  by V ol ta  ( C a s t l e ,  1984) on t e l e p h o n e  

use  i n c l u d e s  a b o o k le t  c o n t a i n i n g  q u e s t i o n s  on th e  m a t e r i a l ,  th u s  

p ro v id in g  an o p p o r t u n i t y  to  t e s t  th e  s t u d e n t ' s  knowledge of  the  

v a r i o u s  u n i t s ,  i n c l u d i n g  an e x c e l l e n t  s e c t i o n  on l i s t e n i n g  

s t r a t e g i e s .

While  i t  i s  r e c o g n iz e d  t h a t  an i n f o r m a t i o n  t e s t  has  i t s  own 

l i m i t a t i o n s  ( i n c l u d i n g  some which i t  s h a r e s  w i th  t e s t s  o f  speech 

p e r c e p t i o n ) ,  i t  m ight  s e r v e  to  complement th e  c u r r e n t  ty p e s  of  

m easures  o f  a u d i t o r y  t r a i n i n g  and a u r a l  r e h a b i l i t a t i o n  p r o g r e s s .  

F u tu re  r e s e a r c h  should  a d d r e s s  t h i s  quest ion while continuing the 

search fo r  o ther  methods to ch a r t  progress.

98



Chapter 7 
Summary and Conclusions

Summary

The need f o r  fo rm a l  a u d i t o r y  t r a i n i n g  w i th  h e a r i n g - i m p a i r e d  

a d u l t s  i s  an a rea  of g rea t  controversy.  Furthermore, among those who
v

a g re e  on th e  need, t h e r e  i s  d i s a g r e e m e n t  abou t  th e  form i t  shou ld  

take. Some r e h a b i l i t a t i o n  a u d io lo g i s t s  r e j e c t  e n t i r e l y  the use of 

a u d i t o r y  t r a i n i n g  e x e r c i s e s  in  f a v o r  of  a c o u n s e l i n g - o r i e n t e d  

approach  (e.g. F lem ing ,  B i r k l e ,  Kolman, M i l t e n b e r g e r , & I s r a e l ,  

1973). O the rs  s u p p o r t  a " s y n t h e t i c "  approach to auditory  t r a in in g  

which uses only sen tence- length  m a te r ia l s ,  and emphasizes e f f e c t i v e  

l i s t e n i n g  s k i l l s  and u t i l i z a t i o n  o f  s i t u a t i o n a l  and l i n g u i s t i c  

redundancy (e .g .  S a n d e rs ,  1982). S t i l l  o t h e r s  i n c o r p o r a t e  a 

s y n t h e t i c  approach  a long  w i th  an " a n a l y t i c "  one, which i n c l u d e s  

e xerc ises  in  s p e c i f i c  consonant recogni t ion  (e.g. Owens, 1978). Few 

q u a n t i t a t i v e  d a t a ,  however,  a r e  a v a i l a b l e  to s u p p o r t  any o f  the  

above op in ion s .

The purpose of the present  study was to determine (a) whether 

performance on tasks  of speech recogn i t ion  would improve in  response 

to  t r a i n i n g  (b) w he ther  s y n t h e t i c  p lu s  a n a l y t i c  t r a i n i n g  would 

produce more improvement  th an  s y n t h e t i c  a lo n e  (c) w he ther  any 

b e n e f i t s  of t r a in in g  would be revealed d i f f e r e n t l y  on a n a ly t ic  and 

syn th e t ic  measures of speech perception.

, Auditory t r a in in g  was given to  twenty hearing aid  owners, aged 

56 to 79 years with mild to moderate sensor ineura l  hearing losses .  

Ten of  the  s u b j e c t s  r e c e iv e d  only s y n t h e t i c  t r a i n i n g .  They were 

given p rac t ic e  in  l i s t e n i n g  to  sentences, paragraphs, and s t o r i e s ,
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and were t r a i n e d  in  e f f e c t i v e  l i s t e n i n g  and th e  use  of l i n g u i s t i c  

and c o n t e x t u a l  redundancy.  The second group sp e n t  h a l f  of t h e i r  

time on syn the t ic  t r a in in g  and the other  h a l f  on a n a ly t ic  t r a in in g  

in  which they were required to i d e n t i fy  phonemic u n i t s  in nonsense 

sy l l a b le s .  Analytic  t r a in in g  m a te r ia l s  were adapted from the City 

U n i v e r s i t y  o f  New York N o n sen se  S y l l a b l e  T e s t  (NST) u s i n g  

i n f o r m a t i o n  on i tem  d i f f i c u l t y  e s t a b l i s h e d  by Dubno and Dirks

(1982). T r a i n in g  f o r  both groups c o n s i s t e d  of  e i g h t ,  one -hour ,  

p r iv a te  sess ions .  All d r i l l  m a te r ia l s  were presented in  noise, the 

s ig n a l - to -n o is e  (SN) r a t i o  varying with  the  d i f f i c u l t y  of the task.

Each sub jec t  was given three  t e s t s  of auditory  perception:  The 

NST, the  low p r e d i c t a b i l i t y  (PL) i t e m s  of  th e  Revised Speech 

P e r c e p t io n  In  Noise  (RSPIN) t e s t ,  and the  h ig h  p r e d i c t a b i l i t y  (PH) 

i t e m s  of  th e  RSPIN t e s t .  These t e s t s  vary  in  th e  r e l a t i v e  degree  

of l in g u i s t i c / c o n te x tu a l  information ava i la b le  and were se lec ted  in 

order to gain i n s i g h t  i n to  the  type of knowledge and s k i l l s  acquired 

d u r ing  t r a i n i n g .  Each t e s t  was a d m i n i s t e r e d  a t  a SN r a t i o  t h a t  

p rov ided  a sc o re  of a p p ro x im a te ly  50%, a s  de te rm in e d  w i th  an 

adaptive procedure using m u l t i t a lk e r  babble a t  the beginning of the 

study.

Each subject  was t e s t e d  on four occasions:  (a) a t  the  beginning 

of  the  s tu d y ,  (b) a f t e r  one month o f  "no t r e a t m e n t " ,  (c) a f t e r  a 

month of i n t e n s i v e  a u d i t o r y  t r a i n i n g  (d) a f t e r  a f u r t h e r  month of  

"no treatment" . All t e s t i n g  was performed in  sound f i e l d  using the 

s u b j e c t ' s  own h e a r in g  a id .  The p r e f e r r e d  h e a r in g  a id  o u t p u t ,  as 

chosen by the  s u b j e c t  a t  the  f i r s t  s e s s i o n ,  was measured u s in g  a
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hearing a id  t e s t  box so t h a t  the  a id  could be s e t  a t  the  same output 

(+1 dB) for  a l l  subsequent sess ions .

Conclusions

The major f ind ings  of t h i s  study were:

1. Formal a u d i t o r y  t r a i n i n g  r e s u l t e d  i n  a s t a t i s t i c a l l y  

s i g n i f i c a n t  improvement in  the  speech recogni t ion  performance of the 

su b je c t s .

2. The improvement  in  speech  r e c o g n i t i o n  p e r fo rm an ce  was 

maintained in  the month fol lowing the end of t r a in in g .

3. Given the  e i g h t - h o u r  l e n g t h  o f  th e  program, both methods 

were equal ly  success fu l  in  e f f e c t in g  change. The f a c to r  of method 

of in s t r u c t io n  was not found to be s t a t i s t i c a l l y  s ig n i f i c a n t .

4. The PH m a t e r i a l  of  th e  RSPIN t e s t  was th e  only  t e s t  which 

r e v e a l e d  a s t a t i s t i c a l l y  s i g n i f i c a n t  improvement t h a t  cou ld  be 

a t t r i b u t e d  to the t r a in in g .

5. No r e a d i l y  a p p a r e n t  a t t r i b u t e  of th e  t e s t i n g  or the  

sub jec ts  appeared to  account fo r  the ind iv idua l  v a r i a b i l i t y  noted in 

degree of  improvement.

Although these  r e s u l t s  do not support e i t h e r  approach to  formal 

a u d i t o r y  t r a i n i n g  w i th  h e a r i n g - i m p a i r e d  a d u l t s ,  they  do o f f e r  

su p p o r t  f o r  th e  i n c l u s i o n  of  some type  o f  fo rm a l  t r a i n i n g  in  

programs of au ra l  r e h a b i l i t a t i o n .  Moreover, they suggest t h a t  the 

b e n e f i t s  of  such t r a i n i n g  come from more e f f e c t i v e  l i s t e n i n g ,  

e sp ec ia l ly  in  the e x p lo i t a t io n  of l i n g u i s t i c  redundancy.

F u tu re  r e s e a r c h  shou ld  a d d r e s s  i t s e l f  t o  th e  f o l l o w i n g  

q u e s t io n s :

1. What are  the long term e f f e c t s  of auditory  t r a in in g  i .e .  are

101



g a in s  which were a t t a i n e d  th ro ugh  t r a i n i n g ,  r e t a in e d  beyond the  

month fo llow ing the end of t ra in in g ?

2. What i s  th e  le n g th  o f  th e  t r a i n i n g  p e r io d  which would 

r e s u l t  in  a p la teau  in  performance, fo r  each type of t r a in in g  method 

and each ty p e  of t e s t ?  I t  may be t h a t  s h o r t e r  p e r io d s  of t r a i n i n g  

a re  s u f f i c i e n t  to  e f f e c t  the  changes as found in  the p resen t study, 

or th a t  one approach a r r iv e s  a t  a p la teau  e a r l i e r .  A lte rn a tiv e ly ,  

longer periods may revea l  advantages fo r  one type of t r a in in g .

3. Are the re  a t t r i b u t e s  of a su b jec t  which would make a given 

t r a in in g  method more e f fe c t iv e ?
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APPENDIX A: Consent Form

The purpose  o f  t h i s  s tu d y  i s  to  m easure th e  e f f e c t s  o f  a u d i to r y  
t r a i n i n g  on th e  r e c o g n i t i o n  o f speech . S u b je c t s  shou ld  be 
h e a r in g  a id  owners w i th  no worse than  a m odera te  deg ree  o f 
hearing lo s s .

The program w i l l  c o n s i s t  o f 4 t e s t  s e s s io n s  and 8 t r a i n i n g  
s e s s i o n s ,  a l l  a p p ro x im a te ly  one hour each. The t a s k s  w i l l  
involve l i s te n in g  and responding to  speech in  various le v e ls  of 
background n o is e .  In a d d i t i o n ,  t h e r e  w i l l  be i n s t r u c t i o n  and 
d i s c u s s io n  d u r in g  th e  t r a i n i n g  s e s s io n s  on how to  ta k e  more 
advantage of aud ito ry  cues. Subjects  a re  f r e e  to  withdraw a t  any 
time and fo r  any reason.

Adrienne Rubinstein 
Brooklyn College

I  agree to p a r t i c ip a te  as a su b jec t  in  the study described above.

Name     Date
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APPENDIX B: Letter to Subjects

I  am w ri t in g  to you about a p ro jec t  which I th ink  may be of 
i n t e r e s t  to you. At the  Brooklyn College Speech and Hearing 
C lin ic ,  we are planning a program designed to  in v e s t ig a te  the 
e f f e c t s  of aud ito ry  t r a in in g  w ith hearing-im paired  a d u lts .  Audi­
to ry  t r a in in g  c o n s is ts  of a s e t  of a c t i v i t i e s  designed to  help a 
hearing-im paired  person make b e t te r  use of h is  hearing. These 
a c t i v i t i e s  involve l i s te n in g  to  speech while lea rn in g  how use the 
a v a i la b le  cues which make the message e a s ie r  to  understand.

The program w i l l  involve techniques c u rre n t ly  used in  many c l i ­
n ics  and w i l l  be o f fe r re d  f ree  to  vo lun teers  meeting the re q u ire ­
ments of the p ro je c t .  All p a r t ic ip a n ts  must own a hearing aid  
and the degree of the hearing lo ss  must be s u i ta b le  to  the  pro­
j e c t .

Candidates fo r  the program w i l l  be given a hearing t e s t  and 
hearing a id  check a t  no charge a t  the Brooklyn Speech and Hearing 
C lin ic .  The a c tu a l  t r a in in g  w i l l  take place a t  the College over 
the course of four weeks (e igh t one-hour p r iv a te  se ss io ns  in  
t o t a l ) .  All t e s t in g  and t r a in in g  w i l l  be scheduled a t  your 
convenience (days, evenings, weekends).

We th ink  you w i l l  f ind  i t  an educa tional and in te r e s t in g  expe­
r ience . In ad d it io n , the  r e s u l t s  w i l l  be used to  inc rease  our 
a b i l i t y  to help people who have hearing lo ss .

I f  you are  in te r e s te d  in  t h i s  program or would l ik e  more informa­
t io n ,  please contact:

Adrienne Rubinstein 
Brooklyn C o lleg e  
Speech, and Hearing Center 
Boylan Hall -  Room 4400 
Bedford Ave. and Ave. H 
Brooklyn, New York 11210 
(718) 780-5186

105



APPENDIX C: Descriptive Data On Subjects

Synthetic  Only Group

PURE TONE DISCRIMINATION
SUBJECT AGE AVERAGE SCORE

(in  years) ( in  dB) ( in  percen t)

1 66 16 84
2 74 47 82
3 72 57 98
4 63 50 74
5 74 47 86
6 59 41 82
7 76 63 50
8 73 35 92
9 79 51 48
10 72 37 70

DURATION OF 
HEARING LOSS 
( in  years)

8
10
20
10
6
5

20
3
3

15

S ynthetic  Plus Analytic Group

SUBJECT

1
2
3
4
5
6
7
8
9
10

AGE 
( in  years)

57
62
75
65
66
76 
56 
78 
75 
73

PURE TONE 
AVERAGE 
( in  dB)

52
48
50
28
57
43
31
45
48
45

DISCRIMINATION 
SCORE 

( in  percent)

98
70
44
88
56
80
76
78
74
76

DURATION OF 
HEARING LOSS 
( in  years)

10
4

20
4 
6
5 
5 
5

15
15
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Subtest:

Sub test:

APPENDIX D: City U niversity  of New York 
Nonsense S y llab le  Test (NST) Items

1 2 3 4 5 6

BA BA PA PEE POO OB
DA DA TA TEE TOO OD
GA GA KA KEE K00 OG
LA VA FA FEE FOO OV
RA THA THA THEE THOO OTH
YA ZA SA SEE SOO OZ
WA' MA SHA. SHEE SHOO OM
JA NA HA HEE HOO ON

CHA CHEE CHOO ONG

7 8 9 10 11

OB EEB EEP OOB OOP
OT EED EET OOD OOT
OK EEG EEK OOG OOK
OF EEV EEF 00V OOF
OTH EETH EETH OOTH OOTH
OS EEZ EES OOZ OOS
OSH EEM EESH OOM OOSH

EEN OON
EENG OONG
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APPENDIX E: NST Adaptive Testing Material

8. JA
7. GA
2. DA
5. RA
8. JA 
1. LA
6. YA 
4. BA
3. WA
1. LA
6. YA
4. BA
3. WA
1. LA
6. YA
4. BA
3. WA
7. GA
2. DA
5. RA
8. JA
1. LA
6. YA
4. BA
3. WA
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Appendix F: Revised Speech Perception In Noise Test
Divided in to  Four Forms

FORM A

PH
2. You cut the  wood a g a in s t  the GRAIN.
5. The cop wore a b u l le t -p ro o f  VEST.
7. His pants were held up by a BELT.
8. Paul took a bath in  the TUB.
10. Maple syrup i s  made from SAP.
12. They played a game of ca t and MOUSE.
13. The thread was wound on a SPOOL.
15. The crook entered  a g u i l ty  PLEA.
17. A bear has a th ic k  coat of FUR.
19. To open the j a r ,  tw is t  the LID.
22. Tighten the  b e l t  by a NOTCH.
23. The cookies were kept in  a JAR.
26. The marksman took c a re fu l  AIM.
27. I  a te  a p iece  of chocolate  FUDGE.
30. John 's  f ro n t  too th  had a CHIP.
31. At b reak fas t  he drank some JUICE.
34. Our c a t  i s  good a t  catch ing  MICE.
37. The s t a l e  bread was covered with MOLD.
39. How long can you hold your BREATH?
40. His boss made him work l ik e  a SLAVE.
42. Air mail req u ire s  a sp e c ia l  STAMP.
43. The b o t t le  was sea led  with a CORK.
46. Cut the bacon in to  STRIPS.
47. Throw out a l l  t h i s  u se le ss  JUNK.
50. The shipwrecked s a i lo r s  b u i l t  a RAFT.
1. K i l l  the  bugs with t h i s  SPRAY.
3. How much can I  buy fo r  a DIME?
5. We shipped the  fu rn i tu re  by TRUCK.
8. My T.V. has a tw elve-inch SCREEN.
9. That acc iden t gave me a SCARE.
11. The king wore a golden CROWN.
12. The g i r l  swept the f lo o r  with a BROOM.
14. The nurse gave him f i r s t  AID.
15. She faced them with a fo o l ish  GRIN.
17. Watermelons have l o t s  of SEEDS.
18. Use t h i s  spray to  k i l l  the BUGS.
20. The teacher s a t  on a sharp TACK.
22. The s a i lo r  swabbed the  DECK.
25. He tossed the drowning man a ROPE.
28. The boy gave the fo o tb a l l  a KICK.
29. The storm broke the  s a i l b o a t ' s  MAST.
32. Mr. Brown carved the  ro a s t  BEEF.
33. The g lass  had a chip  on the RIM.
36. Her c ig a r e t t e  had a long ASH.
39. The soup was served in  a BOWL.
42. The lonely  b ird  searched fo r  i t s  MATE.
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43. Please wipe your f e e t  on the  MAT.
45. The pond was f u l l  of croaking FROGS.
46. He h i t  me with a clenched FIST.
48. A bicycle  has two WHEELS.

PL
1. Miss Black thought about the LAP.
4. Miss Black would consider the BONE.
6. Bob could have known about the SPOON.
8. He wants to  t a lk  about the  RISK.
9. He heard they c a l le d  about the LANES.
11. She has known about the DRUG.
12. I  want to  speak about the CRASH.
14. I  should have considered the MAP.
17. Ruth must have known about the PIE.
18. The man should d iscuss  the OX.
21. They heard I  c a l le d  about the PET.
24. B i l l  cannot consider the DEN.
27. She hopes Jane c a l le d  about the CALF.
28. Jane had a problem with the COIN.
30. Paul hopes she c a l le d  about the  TANKS.
31. The g i r l  ta lked  about the  GIN.
33. Mary should th ink  about the SWORD.
34. Ruth could have discussed  the  WITS.
36. You had a problem with the  BLUSH.
39. We have not d iscussezd the STEAM.
42. Tom i s  considering  the  CLOCK.
44. You should not speak about the BRAIDS.
45. P e ter  should speak about the MUGS.
47. He has a problem w ith the  OATH.
49. Tom won't consider the  SILK.
2. Mr. White d iscussed  the CRUISE.
4. Miss White th in k s  about the TEA.
6. He i s  th ink ing  about the ROAR.
7. She 's  spoken about the  BOMB.
10. You want to  t a lk  about the DITCH.
13. We're d iscussing  the SHEETS.
16. Betty has considered the BARK.
19. Tom w il l  d iscuss  the  SWAN.
21. You'd been considering  the GEESE.
23. They were in te r e s te d  in  the  STRAP.
24. He could d iscu ss  the BREAD.
26. Jane hopes Ruth asked about the STRIPES.
27. Paul spoke about the PORK.
30. Mr. Smith th in k s  about the CAP.
31. We a re  speaking about the PRIZE.
34. Harry had thought about the  LOGS.
35. Bob could consider the POLE.
37. Ruth has a problem with the  JOINTS.
38. He i s  considering  the THROAT.
40. We c a n ' t  consider the  WHEAT.
41. The man spoke about the CLUE.
44. David has discussed the DENT.
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47. B i l l  heard Tom c a l le d  about the  COACH.
49. Jane has spoken about the CHEST.
50. Mr. White spoke about the FIRM.

FORM B

PH
2. My t u r t l e  went in to  i t s  SHELL.
4. I  cu t my f inger  with a KNIFE.
7. Greet the  heroes with loud CHEERS.
9. That animal s t in k s  l ik e  a SKUNK.
10. A round hole won’t  take  a square PEG.
13. The Admiral commands the FLEET.
14. The b ride  wore a white GOWN.
17. I  c a n ' t  guess so give me a HINT.
18. Our s e a ts  were in  the  second ROW.
20. The boat sa i le d  acro ss  the BAY.
22. That job was an easy TASK.
25. The shepherd watched h is  f lock  of SHEEP.
27. David wiped the sweat from h is  BROW.
30. The bad news came as a SHOCK.
31. A spo iled  ch ild  i s  a BRAT.
33. The drowning man l e t  out a YELL.
34. A rose bush has p r ick ly  THORNS.
36. The d ea le r  shu ff led  the CARDS.
39. The r a i l ro a d  t r a i n  ran o ff  the TRACK.
40. My jaw aches when I  chew GUM.
43. He caught the f i s h  in  h is  NET.
44. Bob was cut by the j a c k n i f e 's  BLADE.
46. Tom f e l l  down and got a bad BRUISE.
47. L ubricate  the car with GREASE.
49. Cut the  meat in to  small CHUNKS.
1. The doctor X-rayed h is  CHEST.
4. The workers a re  digging a DITCH.
7. The duck swam with the white SWAN.
8. Your knees and your elbows a re  JOINTS.
11. Raise the  f la g  up the  POLE.
14. The d e te c t iv e s  searched fo r  a CLUE.
16. The steamship l e f t  on a CRUISE.
19. Tree trunks a re  covered with BARK.
20. The meat from a pig i s  c a l le d  PORK.
22. Ruth poured h e rs e l f  a cup of TEA.
23. We saw a flock  of wild GEESE.
25. How did  your car  ge t th a t  DENT?
26. She made the bed with clean SHEETS.
28. The team was t ra in e d  by th e i r  COACH.
29. I 'v e  got a cold and a sore THROAT.
31. She wore a fe a th e r  in  her CAP.
32. The bread was made from whole WHEAT.
34. Spread some b u t te r  on your BREAD.
35. The cabin was made of LOGS.
38. The l io n  gave an angry ROAR.
39. The sandal has a broken STRAP.
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41. He's employed by a la rg e  FIRM.
43. Her en try  should win f i r s t  PRIZE.
46. The a irp la n e  dropped a BOMB.
48. A zebra has black and white STRIPES.

PL
3. Miss White won't th in k  about the CRACK.
4. He would th ink  about the  RAG.
7. The old man ta lked  about the  LUNGS.
8. I  was considering  the  CROOK.
11. B i l l  might d iscuss  the  FOAM.
12. Nancy d i d n ' t  d iscuss  the SKIRT.
14. Bob has discussed the  SPLASH.
16. Ruth hopes he heard about the HIPS.
18. She wants to  t a lk  about the  CREW.
19. They had a problem with the  CLIFF.
21. You heard Jane c a l le d  about the  VAN.
23. We could consider the  FEAST.
24. B i l l  heard we a sk ed ‘about the HOST.
27. I  had not thought about the  GROWL.
30. He should know about the HUT.
33. I 'm  glad you heard about the BEND.
34. You're ta lk in g  about the POND.
36. Nancy had considered the SLEEVES.
38. He c a n ' t  consider the  CRIB.
40. Tom discussed the HAY.
42. She 's  glad Jane asked about the  DRAIN.
43. B i l l  hopes Paul heard about the  MIST.
46. We're speaking about the TOLL.
49. We spoke about the KNOB.
50. I 'v e  spoken about th e  PILE .
2. Mary had considered the SPRAY.
3. The woman ta lked  about the  FROGS.
5. Miss Brown w i l l  speak about the  GRIN.
6. B i l l  c a n ' t  have considered the WHEELS.
9. Mr. Smith spoke about the AID.
10. He hears she asked about the DECK.
12. You want to  th ink  about the  DIME.
13. You've considered the  SEEDS.
15. R uth 's  grandmother d iscussed  the BROOM.
17. Miss Smith considered the SCARE.
18. Pe ter  has considered the MAT.
21. The old man considered the KICK.
24. Paul could not consider the  RIM.
27. I 'v e  been considering  the CROWN.
30. We've spoken about the  TRUCK.
33. Mary could not d iscuss  the  TACK.
36. Harry might consider the BEEF.
37. We're glad B i l l  heard about the  ASH.
40. Nancy should consider the FIST.
42. They did not d iscuss  the  SCREEN.
44. The old man th inks about the MAST.
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45. Paul wants to  speak about the BUGS.
47. You're glad she c a l le d  about the BOWL.
49. Miss Black could have discussed the  ROPE.
50. I  hope Paul asked about the MATE.

FORM C

PH
1. His plans meant tak ing  a big RISK.
2. S t i r  your co ffee  with a SPOON.
5. The plow was pulled by an OX.
6. The old t r a i n  was powered by STEAM.
9. L e t 's  decide by to ss in g  a COIN.
10. The doctor p rescribed  the DRUG.
13. Hold the  baby on your LAP.
15. The dog chewed on a BONE.
17. The war was fought with armored TANKS. 
20. They drank a whole b o t t l e  of GIN.
22. The witness took a solemn OATH.
25. They tracked the l io n  to  h is  DEN.
26. The cow gave b i r th  to  a CALF.
28. The s c a r f  was made of shiny SILK.
29. The super highway has s ix  LANES.
31. For d e s se r t  he had apple PIE.
32. The beer d rinkers  ra ised  t h e i r  MUGS.
35. The rude remark made her BLUSH.
37. We heard the  t ic k in g  of the CLOCK.
39. He k i l l e d  the dragon with h is  SWORD.
41. Mary wore her h a ir  in  BRAIDS.
44. We're l o s t  so l e t ' s  look a t  the  MAP.
45. No one was in ju red  in  the  CRASH.
47. My son has a dog fo r  a PET.
48. He was scared out o f h is  WITS.
3. I t ' s  g e t t in g  dark, so l i g h t  the LAMP.
4. To s to re  h is  wood he b u i l t  a SHED.
6. The mouse was caught in  the TRAP.
8. The a irp la n e  went in to  a DIVE.
9. The firemen heard her fr igh tened  SCREAM.
11. He wiped the  sink  with a SPONGE.
14. The papers were held by a CLIP.
17. The chicks followed the  mother HEN.
20. The fu r  coat was made of MINK.
21. The boy took s h e l te r  in  CAVE.
23. Eve was made from Adam's RIB.
24. The boat s a i le d  along the COAST.
26. The judge i s  s i t t i n g  on the BENCH.
29. Cut a piece of meat from the ROAST.
31. The heavy r a in s  caused a FLOOD.
32. The swimmer dove in to  the  POOL.
34. L e t 's  i n v i te  the whole GANG.
35. The house was robbed by a THIEF.
37. Bob wore a watch on h is  WRIST.
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40. The s e c re t  agent was a SPY.
41. The rancher rounded up h is  HERD.
44. Ann works in  the bank as a CLERK.
45. A chimpanzee i s  an APE.
48. The band its  escaped from JAIL.
50. The landlord  ra ised  the RENT.

PL
1. Betty knew about the  NAP.
2. The g i r l  should consider the FLAME.
5. They heard I  asked about the BET.

.7 .  Mary knows about the  RUG.
10. He was in te r e s te d  in  the HEDGE.
12. Jane did not speak about the SLICE.
13. Mr. Brown c a n ' t  d iscuss  the SLOT.
15. Paul c a n ' t  d iscuss  the  WAX.
16. Miss Brown sh o u ld n 't  d iscuss the  SAND.
18. David* might consider the FUN.
19. She wants to speak about the ANT.
22. He h a s n ' t  considered the DART.
25. We've been d iscuss ing  the CRATES.
27. We've been th ink ing  about the FAN.
28. Jane d id n ' t  th ink  about the BROOK.
30. Betty c a n ' t  consider the  GRIEF.
33. Harry w i l l  consider the  TRAIL.
36. Tom i s  ta lk in g  about the FEE.
38. Tom had spoken about the PILL.
39. Tom has been d iscuss ing  the BEADS.
42. Tom could have thought about the  SPORT.
43. Mary c a n ' t  consider the  TIDE.
46. He hopes Tom asked about the BAR.
47. We'could d iscuss  the  DUST.
49. Paul hopes we heard about the  LOOT.
1. We're considering the  BROW.
3. I  am th ink ing  about the  KNIFE.
4. They've considered the  SHEEP. '
6. He's glad we heard about the SKUNK.
9. The g i r l  should not d iscuss  the GOWN.
11. Mr. Smith knew about the BAY.
14. We did not d iscuss  the SHOCK.
16. Mr. Black has discussed the CARDS.
18. Mr. Black considered the FLEET.
20. We are  considering  the CHEERS.
21. Sue was in te r e s te d  in  the BRUISE.
24. Miss Smith c o u ld n 't  d iscuss  the ROW.
25. I  am d iscussing  the TASK.
28. Paul should know about the NET.
29. Miss Smith might consider the SHELL.
32. You cannot have discussed the  GREASE.
33. I  did not know about the CHUNKS.
35. I  should have known about the  GUM.
36. Mary h a s n ' t  d iscussed the BLADE.
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38. Ruth has discussed the  PEG.
41. We have not thought about the HINT.
44. The old man discussed the YELL.
45. They 're  glad we heard about the TRACK.
48. The boy c a n ' t  t a lk  about the  THORNS.
49. B i l l  won't consider the BRAT.

FORM D

PH
2. The baby s le p t  in  h is  CRIB.
3. The watchdog gave a warning GROWL.
5. The n a tiv es  b u i l t  a wooden HUT.
7. Unlock the door and tu rn  the  KNOB.
10. Wipe your greasy hands on th a t  RAG.
13. The wedding banquet was a FEAST.
15. Paul h i t  the water with a SPLASH.
16. The ducks swam around on the  POND.
19. Bob stood with h is  hands on h is  HIPS.
20. The c ig a r e t t e  smoke f i l l e d  h is  LUNGS.
22. The cushion was f i l l e d  with FOAM.
23. Ruth poured the water down the DRAIN.
25. This nozzle sprays a f in e  MIST.
26. The sp o rt  s h i r t  has sh o rt  SLEEVES.
29. She shortened the hem of her SKIRT.
32. The guests were welcomed by the HOST.
35. The s h ip 's  Captain summoned h is  CREW.
37. The flood took a heavy TOLL.
38. The car drove o f f  the  s teep  CLIFF.
40. The policeman captured the CROOK.
41. The door was opened j u s t  a CRACK.
43. The sand was heaped in  a PILE.
46. Household goods a re  moved in  a VAN.
48. Follow t h i s  road around the BEND.
50. The farmer baled the  HAY.
3. Playing checkers can be FUN.
4. The doctor charged a low FEE.
7. Get the bread and cu t  me a SLICE.
9. The sleepy ch ild  took a NAP.
10. In s tead  of a fence, p lan t  a HEDGE.
12. Drop the  coin through the SLOT.
13. They fished  in  the babbling BROOK.
16. The widow's sob expressed her GRIEF.
17. The candle flame melted the, WAX.
19. He was h i t  by a poisoned DART.
20. Ruth had a necklace of g lass  BEADS.
22. The s inger was mobbed by her FANS.
25. The f r u i t  was shipped in  wooden CRATES.
28. The candle burned with a b r ig h t  FLAME.
31. We swam a t  the beach a t  high TIDE.
33. He got drunk in  the  lo c a l  BAR.
34. A te rm ite  looks l ik e  an ANT.
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36. The s ic k  ch ild  swallowed the PILL.
38. The bu rg la r  escaped with the LOOT.
41. He rode o f f  in  a cloud of DUST.
44. The bloodhound followed the TRAIL.
46. On the  beach we play in  the SAND.
49. She hated to  vacuum the  RUG.
50. F oo tba ll  i s  a dangerous SPORT.

PL
I .  Bob heard Paul c a l l e d  about the  STRIPS.
3. Paul has a problem with the  BELT.
5. They knew about the  FUR.
6. We’re  glad Ann asked about the FUDGE.
8. Jane was in te r e s te d  in  the  STAMP.
I I .  Miss White would consider the MOLD.
12. They want to  know about the  AIM.
15. The woman d iscussed  the  GRAIN.
16. You hope they asked about the  VEST.
19. We should have considered the  JUICE.
21. The woman considered the  NOTCH.
23. The woman knew about the LID.
24. Jane wants to  speak about the CHIP.
26. Bob should not consider the  MICE.
28. Ruth hopes she c a l le d  about the  JUNK.
29. I  c an ’t  consider the PLEA.
32. Paul was in te r e s te d  in  the  SAP.
35. He’s glad you c a l le d  about the JAR.
37. Miss Smith knows about the  TUB.
38. The man would not d iscu ss  the MOUSE.
41. Ann was in te r e s te d  in  the  BREATH.
42. You're glad they heard about the SLAVE.
45. The man could consider the  SPOOL.
48. P e te r  knows about the RAFT.
50. She hears Bob asked about the  CORK.
1. You were considering  the  GANG.
2. The boy had considered the MINK.
5. He wants to  know about the RIB.
8. She might have discussed the  APE.
11. The old woman discussed  the THIEF.
14. You were in te r e s te d  in  the SCREAM.
15. We hear they asked about the SHED.
18. I  h av en 't  d iscussed  the  SPONGE.
21. Ruth w i l l  consider the  HERD.
23. The old man discussed the  DIVE.
24. The c la s s  should consider the FLOOD.
26. I ’m ta lk in g  about the  BENCH.
27. Paul has d iscussed  the LAMP.
29. You knew about the  CLIP.
30. She might consider the POOL.
32. Bob was considering  the  CLERK.
35. The man knew about the SPY.
37. The c la s s  i s  d iscuss ing  the WRIST.
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39. They hope he heard about the RENT.
40. Mr. White spoke about the  JAIL.
42. Miss Brown might consider the  COAST.
43. B i l l  d id n ' t  d iscuss  the HEN.
45. The boy might consider the TRAP.
47. He should consider the  ROAST.
48. Miss Brown spoke about the CAVE.
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APPENDIX G: Revised Speech Perception In Noise 
Adaptive T e s t in g /P ra c t ic e  M ateria l

LOW PROBABILITY
25. He was in te re s te d  in  the SOAP.
28. Miss White spoke about the SAUCE.
30. He has considered the  ITCH.
31. He had a problem with the PLUMS.
35. He has been d iscussing  the  ACHE.
37. B i l l  should have considered the  HOOD.
39. They a re  d iscussing  the CURL.
40. Nancy had known about the COUGH.
41. Jane heard he c a l le d  about the BUS.
43. He i s  d iscussing  the  GiFT.
45. She i s  considering  the SHELF.
7. Harry was d iscuss ing  the MAIL.
50. Ruth i s  considering  the CLOWN.
1. She had spoken about the SCAR.
3. Mr. Smith might d iscuss  the  MILL.
6. Ruth c o u ld n 't  know about the  SHRIMP.
7. We were d iscussing  the GAS.
8. She 's  been considering  the CONE.
11. I 'm  glad Tom asked about the  SPOUT.
13. Paul heard they asked about the  RICE.
16. They want to  speak about the  TRASH.
18. Paul i s  considering  the DRILL.
19. The woman t a lk s  about the BEACH.
21. You should d iscuss  the FLUTE.
24. Paul wants to  speak about the  PALM.

HIGH PROBABILITY
2. Camels s to re  water in  t h e i r  HUMPS.
4. I  b u i l t  the model from a KIT.
5. The loud noise  made him jump with FRIGHT.
9. The winning card was an ACE.
10. Tom wore a t i e  and a white SHIRT.
12. Her skin broke out in  a RASH.
14. The ch ild  threw bread crumbs to  the  DUCKS.
15. Paul chopped down the t r e e  with h is  AXE.
17. He's as stubborn as a MULE.
20. H osp ita ls  should be f ree  o f  GERMS.
22. L e t 's  s l id e  down the  h i l l  on a SLED.
23. He weighed the meat on a SCALE.
26. You led  them on a merry CHASE.
27. The swimmer was a ttacked by SHARKS.
29. S ta in le s s  s t e e l  w i l l  never RUST.
32. The robber committed a CRIME.
33. The s e c re t  message was in  CODE.
34. B ro il  the s teak  on a charcoal GRILL.
36. Ruth s a t  on the  l iv in g  room COUCH.
38. A bee can give a pa in fu l STING.
42. The soap washed away the DIRT.
44. Jane was dressed in  a s k i r t  and BLOUSE.
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46. Animals a re  kept in  the  ZOO.
48. His face was concealed by a MASK.
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APPENDIX H: Instructions For NST

Now you a r e  going to  h e a r  a l i s t  o f  nonsense  
s y l l a b l e s  such as  "DA", "EETH", and "OM". As you can 
see you have answer shee ts . On your answer shee ts  a re  
l i s t e d  a l l  th e  p o s s ib l e  an sw ers  f o r  each i te m .  A f te r  
you hear  a nonsense  s y l l a b l e  you a re  to  pu t a mark 
th roug h  th e  s y l l a b l e  t h a t  you b e l i e v e  you h ea rd . In  
each case you must mark one and only one s y l la b le  fo r  
each t e s t  item.

The t e s t  w i l l  p roceed  t h i s  way. You w i l l  h ea r  the  
phrase "You w i l l  mark" and the nonsense sy l la b le .  You 
a re  to  put a mark through the s y l la b le  you be lieve  you 
h e a rd .  A f te r  you have co m ple ted  a l l  th e  i te m s  on th e  
f i r s t  page, you w i l l  t u r n  to  th e  second page and 
proceed w ith those item s. In some cases you w i l l  hear 
th e  same sound more th an  once. In  o th e r  c a s e s  some of 
th e  sounds l i s t e d  on a page w i l l  n o t  be p re s e n te d .  
A f te r  each i te m  you a re  to  pu t a mark th ro u g h  th e  
s y l la b le  you heard.

Do not be concerned i f  the t e s t  seems very d i f f i c u l t  
to  you. I f  you lo s e  your p la c e  or become c o n fu sed , l e t  
me know and I  w i l l  s to p  th e  t e s t .  Do you have any 
questions?
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APPENDIX I :  Nonsense S y llab le  Test
Sample Answer Sheet

BA VA ZA DA THA NA GA MA

BA VA ZA DA THA NA GA MA

BA VA ZA DA THA NA GA MA

BA VA ZA DA THA NA GA MA

BA VA ZA DA THA NA GA MA

BA VA ZA DA THA NA GA

i i i i
3 

1 
> 

1

BA VA ZA DA THA NA GA MA

BA VA ZA DA THA NA GA MA

BA VA ZA DA THA NA GA MA
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APPENDIX J: Post-Training Questionnaire

As you know, t h i s  t r a i n i n g  program  was p a r t  o f a r e s e a r c h  
p r o j e c t .  Your cand id  comments would be e x tre m e ly  h e lp f u l .  
Please use the fo llow ing questions as a guide in  giving me your 
feedback. You need not answer every question , nor be confined to  
comment only on these  q ues tion s .

1. In  g e n e r a l ,  have you found th e  t r a i n i n g  program b e n e f i c i a l ?  
Has i t  h e lp ed  you com m unicate  more e f f e c t i v e l y  or has i t  made 
l i t t l e  or no d iffe ren ce?

2. Has i t  p r o v i d e d  you w i t h  any  new i n s i g h t s ?  Of th e  
inform ation  provided, what have you found e sp e c ia l ly  usefu l?

3. How has i t ,  i f  a t  a l l ,  changed your b e h a v io r  or a t t i t u d e s ?  
(e.g. regarding your hearing a id , towards d i f f i c u l t  communication 
s i t u a t i o n s ,  e tc .)

4. From which types o f p ra c t ic e  m a te r ia l ,  i f  any, did you derive 
b e n e f i t ?  (e .g . r e l a t e d  s e n te n c e s ,  u n r e l a t e d  s e n te n c e s ,  c u r r e n t  
events, jokes, sh o rt  s to r i e s ,  nonsense sy l la b le s ) .

5. Can you describe  any s p e c i f ic  in s tan ces  in  which p a r t ic ip a t io n  
in  the t r a in in g  program helped you in  an a c tu a l  s i tu a t io n ?

6. Has your p a r t i c ip a t io n  in  t h i s  program been d e tr im en ta l  in  any 
way?

7. What recom m endations fo r  changes in  th e  program would you 
make?
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APPENDIX K: Training Materials

LESSON I

Ordraan and R a l l i  -  What People Say: ABOUT THE WEATHER -  p .5

1. I s n ' t  i t  b e a u t i fu l  o u ts id e  now?
2. I  c a n ' t  wait fo r  the  warm weather.
3. I s  i t  cold enough fo r  you?
4. I  th ink  w e 'l l  have r a in  before the  day i s  over.
5. There was a b l iz za rd  l a s t  n ig h t.
6. We had only one day of r a in  while we were away.
7. Do you th ink  w e ' l l  have a White Christmas?
8. The w eather 's  been so changeable l a t e l y .
9. I t  was snowing a l i t t l e  while ago.
10. Thank goodness! The sun has come o u t.
11. Do you th ink w e ' l l  need our umbrellas?
12. I t ' s  not cold enough to  wear a fu r  coat today.
13. I t ' s  so warm I'm  not going to  wear my co a t .
14. We drove a l l  the way home in  the pouring ra in .
15. I t ' s  not the h e a t .  I t ' s  the humidity.

Auditec of S t .  Louis Auditory T rain ing  Tapes -  Lesson 1

1. L et 's  stop fo r  b rea k fas t  and have some wheatcakes and sausage.
2. She ea ts  much le s s  when she dines a lone .
3. The t u l i p s  and crocuses are  a sure sign  of sp r in g .
4. A fter the t e s t  was over, the c h ild  q u i t  worrying.
5. I s  the dog wagging h is  t a i l ,  or i s  the t a i l  wagging the dog?
6. She 's  coming to s tay  during summer vaca tion .
7* I t  w i l l  be hard to save money with the baby coming.
8. F i l l  the  g la s s  to  the  brim with the f in e  wine.
9. You may go to  the cave but hurry back.
10. I  heard running f e e t  near the  back door.

Ordman and R a l l i  -  Shop Worn -  p . 21

Mr. F is h e r  was th e  proud f a t h e r  o f  a new baby g i r l ,  as h i s  
f r ie n d s  a t  the o f f ic e  were w ell aware. He had boasted so much about 
her, and had passed out so many f re e  c ig a rs ,  th a t  some of h is  fellow  
workers thought they'd b e t te r  pay a v i s i t  to  the new daughter. So a 
group of them dropped around a t  th e  F i s h e r  home one Sunday 
a f te rn o o n .  They saw the  baby and met th e  o th e r  members o f th e  
F isher fam ily , including  the four year old son.

One of th e  men s a id  to  th e  l i t t l e  boy, "How do you l i k e  your 
new s i s te r ? "

"She 's  okay, I  g u e s s ,"  th e  fo u r  year  o ld r e p l i e d ,  "but I 'd  
ra th e r  have had a bro ther."
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"Then why don’t  you exchange h e r? "  asked  h i s  f a t h e r ' s  f r i e n d ,  
jo k in g ly .

"We c a n ' t  do t h a t , "  s a id  th e  boy, "we've a l r e a d y  used her  fo r  
f iv e  weeks."

Haug and Haug -  H ospita l Waiting Room -  p .98

Three men were in  th e  h o s p i t a l  w a i t in g  room when th e  n u rse  
ru shed  in  and s a id  to  th e  f i r s t  man, " S i r ,  yo u 're  th e  f a t h e r  of 
tw in s ."

"Hey, i s n ' t  t h a t  a  c o in c id e n c e ? "  he r e p l i e d .  "I'm a member of 
the  Minnesota Twins baseb a l l  team." L ater the nurse came and sa id  
to  the  second man, " s i r  , you're the f a th e r  of t r i p l e t s . "

"Gee," the man exclaimed. "Another coincidence! I'm with the 3M 
Company."

The t h i r d  man jumped to  h i s  f e e t ,  grabbed h i s  h a t  and s a id ,  
"I'm g e t t in g  out of here. I  work fo r  7-UP!"

LESSON I I

Ordman and R a l l i  -  What People Say: ABOUT TIME. -  p .8

1. What time does the  show begin?
2. What time do you have?
3. I t ' s  j u s t  th ree  o 'c lo c k .

'4 .  This watch keeps very good tim e.
5. What time s h a l l  I  meet you?
6. I  l e f t  home before  8:30 th i s  morning.
7. We got home a t  4 A.M. on New Y ear 's  morning.
8. The t r a in  i s  due a t  1:25 P.M.
9. I t  took  us t h r e e  and a h a l f  hou rs  to  d r iv e  home from the  
country.
10. W ill you have dinner with us on Tuesday evening a t  7?
11. Will you meet me fo r  lunch on Saturday a t  1:30?
12. W ill you come to  my house fo r  co ffee  a t  4:30 on -Thursday?
13. W e'll expect you a t  8 o 'c lo c k  on Wednesday evening.
14. I  have an appointment a t  2:15 t h i s  a fte rnoon .

Smith -  Fam iliar  Questions -  p .23

1. How do you fe e l?  11. What time i s  i t ?
2. Did the mail come? 12. Are you f i n i s h e d  w i th  th e  paper?
3 . '  What's on TV ton igh t?  13. Did you hear the b e l l?
4. Are we out o f milk? 14. Are the k ids home?
5. What's fo r  supper? 15. When did he c a l l?
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6. Where's the cat?
7. Would you mail th is ?
8. Are you g e t t in g  up early?
9. What's the date  today?
10. Could you see who's a t  

the door?

16. Have you got two quarte rs?
17. Can we open the window?
18. Who's in  the kitchen?
19. Would you get o f f  the phone?

20. Can I get in  the  bathroom?
21. Will you p lease  shut up?

J e f f e r s  and Barley -  Telephone -  p .74

1. The telephone i s  r in g in g .
2. Will you p lease  answer the telephone?
3. I ' l l  ge t i t .
4. Who i s  i t ?
5. I ' l l  c a l l  him back.
6. Your l in e  i s  always busy.
7. I 'm  expecting a c a l l .
8. You must have the wrong number.
9. J u s t  a minute, I ' l l  c a l l  h e r .
10. Your phone was out of o rder .
11. I  c a n ' t  hear you.
12. I  was sorry  to  miss your c a l l .
13. Please leave a message when you hear the beep.
14. Some people always c a l l  a t  d innertim e.
15. Please c a l l  before ten  o 'c lo c k .
16. Do you have an a m p lif ie r  on your phone?
17. I  always c a l l  long d is tan ce  when the  r a t e  i s  the lowest.
18. Did you buy your phone or do you re n t  i t ?

Auditec of St. Louis Auditory Training Tape -  Lessons 2-3

1. I  tend to  th ink  the trend  i s  up.
2. I  bought t h i s  m a te r ia l  because i t ' s  of unusual weave.
3. The puppy i s  s £  homely h e 's  cu te .
4. I  bought a new p a ir  of shoes to  go with t h i s  coa t.
5. I t  was a b e a u t i fu l  sunny spring  morning.
6* The t r e e  w i l l  bear many apples t h i s  year.
7. Leave the car here and carry  the th in g s  the r e s t  of the way.
8. By wearing a sunny face' he s drumming up business .
9. I s  i t  t ru e  th a t  they took away h is  kn ife?
10. Some people tend to  ac t  dumb when i t  comes to  handling money.
1. She was e le c ted  to  the sen io r  c i t i z e n s '  h a l l  of fame.
2. A fter the  excitem ent of the party  everything returned  to  normal.
3. We made a sp e c ia l  t r i p  to  the g rea t  w all of China.
4. I f  you d o n 't  mind s t i r  the b a t te r  fo r  the pancakes.
5. The new re s ta u ra n t  i s  opening soon.
6. A ll I  want i s  a cup of coffee  and a sandwich.

Haug and Haug -  ESP -  p . 97

Last year, a course in  ex trasensory  perception was taught a t  an
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Eastern u n iv e rs i ty .  A s ign  on the  classroom door read:

"ESP LAB -  no need to  knock -  we know you 're  th e re !"

Ordman and R a l l i  -  The Courtesy of the  Road -  p .6

I t  was a b e a u t i fu l  Sunday in  Spring, and t r a f f i c  on the highway 
was heavy. A lad y  who had r e c e n t l y  l e a r n e d  to  d r iv e  a c a r ,  w hizzed 
up to  a c r o s s - r o a d  where the  t r a f f i c  l i g h t  was re d .  She jammed on 
the brakes, stopped the car w ith a je rk ,  and of course, she s t a l l e d  
the eng ine .

The l ig h t  turned green while the lady was s t ru g g lin g  with her 
s t a r t e r .  The l i n e  o f c a r s  in  back of h e r  began to  g e t  lo n g e r  and 
lo n g e r .  To make i t  w o rse , th e  d r i v e r  of the  c a r  r i g h t  behind  he r  
s ta r te d  blowing h is  horn.

T his  was too  much f o r  th e  lad y .  She go t o u t  of he r  c a r  and 
walked to  the car  behind, where the d r iv e r  had h is  hand on the horn. 
She glared  a t  him and sa id :

"Perhaps you 'l l  be good enough to  s t a r t  my car. I ' l l  s tay  here and 
blow your horn a t  you."

Haug and Haug -  L ife  A fter Death -  p.100

"Do you be lieve  in  l i f e  a f t e r  death?" the boss asked one of h is  
younger employees.

"Y es, s i r . "

"Well then, th a t  makes everything ju s t  f in e ,"  the boss went on. 
"About an hour a f t e r  you l e f t  yesterday to go to  your g ran d fa th er 's  
fu n e ra l ,  he stopped by to see you."

J e f f e r s  and Barley -  S treak ing  -  p . 129

When s treak ing  began in  1973, everyone was su rp r ised . I t  began 
a t  th e  U n iv e r s i ty  of F lo r id a  and th e  U n iv e r s i ty  of M aryland. I t  
spread fa s t .  Before long thousands of s tuden ts  a l l  over the United 
S t a t e s  were s t r e a k i n g .  But not a l l  s t r e a k e r s  were s t u d e n t s .  A 
banker s treaked down Wall S tre e t .  In  P a r is ,  t o u r i s t s  s treaked  under 
the E i f f e l  Tower. At West Poin t, cadets  s treaked  across  the parade 
ground. They were fo l lo w e d  by f u r i o u s  o f f i c e r s  in  u n ifo rm . 
S treakers  were everywhere. Someone s treaked  through a 747 j e t  going 
to  London. In  A laska , some s t r e a k e r s  ran  th ro u g h  e ig h t - d e g r e e  
weather. Why did people s treak?  One man sa id , "To keep the world 
sa fe  fo r  goldfish ."

Streaking w i l l  be remembered as one of the s h o r te s t - l iv e d  fads
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of our times.

Broberg -  L ongevity  -  p.87

How long do anim als l iv e ?  Have you any idea what i s  the longest 
l i v i n g  mammal? A ccording  to  Alan Devoe, l i f e - s p a n  and s i z e  go 
t o g e t h e r .  Alan Devoe i s  a n a t u r a l i s t .  ■ He shou ld  know abou t th e  
longevity  of anim als fo r  he has made a study of j u s t  th a t .

Large anim als l iv e  longer than sm all anim als. Animals th a t  are  
vegetar ian s ,  or th a t  e a t  mixed kinds of food, l iv e  longer than those 
t h a t  a r e  m e a t - e a t e r s .  S lu g g is h ,  c o ld -b lo o d e d  a n im a ls  can l i v e  
lo n g e r  than  w arm -blooded mammals. So, what do you th in k  i s  th e  
lo n g e s t- l iv in g  of a l l  the  animals?

A g i a n t  t o r t o i s e  i s  p ro b a b ly  th e  l o n g e s t - l i v i n g  a n im a l .  
T o r to ise s  o f ten  weigh 500 to  600 pounds. A t o r to i s e  of th a t  s iz e  i s  
u s u a l ly  around 200 o r 300 y e a r s  o ld .  What abou t e le p h a n ts ?  Most 
e lephants  become d e c re p i t  a t  50 or 60 years of age. Sometimes, but 
n o t  very  o f t e n ,  an e le p h a n t  l i v e s  to  be 100 y e r s  o ld .  What abou t 
th e  l i f e  span o f  a f i s h ?  Carp l i v e  to  be abou t 60 to  75 y e a rs  of 
age . Some i n s e c t s  l i v e  j u s t  a few h o u rs .  The m ay -f ly  i s  such an 
in s e c t .  Other in s e c ts ,  such as the queen bee, may l iv e  a t  l e a s t  15 
to  20 years. A te rm ite  sometimes l iv e s  more than 30 years. What a re  
the lo n g e s t- l iv e d  b irds?  P a r ro ts ,  owls, o s t r ic h e s  and eag les share 
the  longevity  record among the b ird s .  They may l iv e  to  be 100 years 
o ld .

LESSON I I I

Ordman and R a l l i  -  What People Say: AT THE DINNER TABLE -  p .33

1. Will you have sugar on your g ra p e f ru i t?
2. P lease  pass the s a l t  and pepper.
3. I s  the ro a s t  too r a r e  fo r  you?
4. Help yourse lf  to  the  rad ish es  and c e le ry .
5. These lim a beans were frozen, but I  th ink  they t a s t e  l ik e  fresh .
6. W ill you have some gravy?
7. Have another r o l l ;  th e y 'r e  home-made.
8. Pass your p la te  fo r  some more ro a s t  beef.
9. I  l i k e  a green sa lad ,  don’t  you?
10. I 'm  glad you l ik e  my cherry  p ie .
11. Will you have cheese and crackers?
12. W ill you have cream in  your coffee?
13. How much sugar do you want?
14. Shall  we go in to  the l iv in g  room and s i t  by the  f i r e ?

Ordman and R a l l i  -  What People Say: AT THE GARAGE -  p .41
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1. You want me to f i l l  i t  up?
2. Do you want unleaded gas or regu lar?
3. You should have the o i l  changed.
4 . This i s  not the  s e l f  se rv ice  i s la n d .
5. That f ro n t  t i r e  on the  l e f t  i s  low. I t  could use some a i r .
6. I ' d  b e t te r  check a l l  the t i r e s .
7. We charge $3.50 to  wash your c a r .
8. You'd b e t te r  put the chains on. The roads a re  very s l ip p e ry .
9. The engine sounds f in e .
10. I t  w i l l  be $6 a day fo r  parking.
11. Please, leave the ig n i t io n  key in  the c a r .
12. You're out of windshield wiper f l u id .
13. Bring the claim check with you when you want the c a r .

Auditec of St. Louis Auditory Training Tape -  Lessons 6-8

3. baby -  The baby was very f a t  and hea lthy .
4. h o s p i ta l  -  A fter she became i l l  she went to  the h o s p i ta l .
5. supper -  As usual i t ' s  almost time fo r  supper.
6. t r u th  -  I f  you t e l l  the t r u th  you w i l l  be t ru s te d .
7. market -  You can f in d  some in te r e s t in g  item s in  the  f l e a  market.
8. mean -  I fea r  th a t  he w i l l  be mean to  me.
9. play -  A fter she d r ie s  the d ishes w e 'l l  play the game.
10. car -  Send the car a f t e r  the r e s t  of them.
1. th read  -  As you get o lder  i t  g e ts  harder to  thread  a needle.
2. lunch -  What do you want fo r  lunch: hotdogs, hamburgers or chop 
suey?
3. l o f t  -  The c h ild ren  were busy playing in  the  hay l o f t .
4. t r e e  -  She worked very hard to f in i s h  the family t r e e .
5. business -  She went to  town to  do some business.
6. grandma -  Grandma always makes such n ice  bean bags fo r  us.
7. road -  You can 't  go u n t i l  nine because the road i s  under 
c o n s tru c t io n .
8. b a t  -  Lend me your b a t;  mine i s  broken.
9. g la s se s  -  She needs her g la s se s  to  th read  the needle.
10. road -  I t ' s  over a mile from the  f i e ld  to  the  road.
1. s e c re ta ry  -  A good se c re ta ry  always has a pen and pencil handy.
2. china -  She c o l l e c t s  cups and saucers of bone china .

Haug and Haug -  Repairman's Problem -  p. 99

A gang of country road repairmen were way out in  the country to 
f ix  a road when they discovered they had l e f t  t h e i r  shovels back in  
town. They phoned the county engineer to  re p o r t  t h e i r  problem.

" I ' l l  send th e  s h o v e ls  ou t  r i g h t  away," s a id  th e  e n g in e e r .  
"Meanwhile, lean on each other."

Haug and Haug -  Congressman's Wife -  p .101
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The Congressman's w ife shook him vigorously  in  the middle of 
th e  n ig h t ." W a k e  up, John!"  she w h ispe red  f r a n t i c a l l y .  "T h ere 's  a 
t h i e f  in  the house!"

"No way," he r e p l i e d .  " In  th e  S en a te  maybe. In  th e  House — 
never!"

Ordman and R a l l i  -  He Always Wins -  p .37

The ace salesman of a c e r ta in  company was t r a n s fe r re d  from New 
York to  Chicago. His boss s e n t  a long  a l e t t e r ,  e x p la in in g  t h a t  
while he was the company's bes t salesman, he had one se r io u s  vice -  
gambling. When he a r r iv e d ,  h is  new boss sa id : "Young man, I'm sorry  
to  hear th a t  you l ik e  to  gamble. What s o r t  of th ing  do you bet on?"

"Anything," answered the salesman. "For in s tan ce , I ' l l  bet you 
$25 th a t  you have a sca r  on your r ig h t  shoulder."

" I ' l . l  tak e  t h a t  b e t , "  s a id  th e  s a le s - m a n a g e r , and p ee led  o f f  
h is  coat and s h i r t .  There wasn't a sign  of a sca r  , and the s a le s -  
manager f e l t  t h a t  he had won more than a mere bet as he pocketed the 
$25. He w ro te  to  th e  New York o f f i c e  abou t th e  i n c i d e n t ,  and 
boasted th a t  he had a lready  taught the young man a lesson .

In  a few days he r e c e iv e d  t h i s  r e p ly :  "He w ins a g a in .  B efore  
he l e f t ,  he b e t  me $200 t h a t  he would have th e  s h i r t  o f f  your back 
f iv e  minutes a f t e r  he met you."

Broberg -  Not Bad -  p .57

Two goats were munching grass ou ts ide  a motion p ic tu re  stud io . 
They had been used in  a movie and were w a i t in g  f o r  t h e i r  owner. 
They were o u t s id e  th e  c u t t i n g  room. J u s t  th en  someone th rew  some 
su rp lus f ilm  out of the  window. One of the goats s ta r te d  to  munch 
on the f i lm . The o ther  goat looked up and asked, "How i s  i t ? "

" I t ' s  n o t  bad ,"  s a i d  th e  f i r s t  g o a t ,  "bu t I  l i k e d  th e  book 
b e t t e r . "

LESSON IV

Ordman and R a l l i  -  What People Say: AT HOME -  p . 17

1. P lease  answer the d o o rb e l l .
2. Has the  mail come t h i s  morning? Are th ere  any l e t t e r s ?
3. We need another lamp in  t h i s  room.
4. Please tu rn  the rad io  down; i t ' s  too loud.

129



5. Where did you put the  evening paper?
6. These books should go back to  the l ib r a r y .
7. I 'm  expecting a telephone c a l l .
8 . The man i s  coming to  wash the windows.
9. P lease  put the g ro ce r ie s  away.
10. Hang your overcoat in  the h a l l  c lo s e t .
11. Have you fed the c a t  today?
12. The f lo o r  in  the  k itchen  ought to  be waxed.
13. Who burned th a t  hole in  the  rug?
14. P lease  empty the a sh t ra y s .
15. L e t 's  rearrange  the  fu rn i tu re  in  t h i s  room.

Ordman and R a l l i  -  What People Say: AT THE RESTAURANT -  p .81

1. Do you have a re se rv a tio n ?
2. Have you given your order?
3. W ill you have a c o c k ta i l?
4. The p r ice  o f the e n tre e  inc ludes soup or sa lad , d e sse r t  and 
co ffee .
5. The sp e c ia l  today i s  veal parmesan.
6. The shrimp c o c k ta i l  i s  $1.50 e x tra .
7. W ill you have ro a s t  beef, ro a s t  lamb or ro a s t  pork?
8. Y o u 'l l  have to wait aboout 15 minutes fo r  chops or s teak .
9. We serve french f r i e d  potatoes with the s teak .
10. What vegetab les do you want?
11. W ill you have le t tu c e  and tomato sa lad ,  or cole  slaw?
12. Will you have a la rg e  cup of co ffee , or demi-tasse?
13. The dinner inc ludes your choice of any of the d e s s e r ts .
14 I 'm  so rry ; we have no more hard r o l l s .
15. Will th e re  be anything e lse?
16. I ' l l  bring your change in  a few minutes.

Auditec of S t .  Louis Auditory T rain ing  Tape -  Lessons 9-10

1. eggs -  I  love hard -bo iled  eggs in  my potato  sa lad .
2. boy -  All the  l i t t l e  boy needed was some soap and water.
3. c a re fu l  -  I f  you 're  not c a re fu l  y o u ' l l  be in  the doghouse.
4 . m ag ic ian 's  -  They a l l  enjoyed the the 'magician' s t r i c k s .
5 . garden -  I f  you want flowers in  your garden you must weed.
6. b rea k fa s t  -  L e t 's  have wheatcakes and bacon fo r  b re a k fa s t .
7. income -  The company's gross income was up from l a s t  year.
8. answers -  The answers to  those questions a re  on the back page.
9. camp -  He was very l a t e  a r r iv in g  a t  boot camp yesterday .
10. dance -  Choose your p a r tn e r ,  the dance band i s  s t a r t i n g .
1. scouts -  He joined the boy scouts l a s t  f a l l .
2. chew -  I t ' s  very hard to  chew with new f a l s e  te e th .
3. cake -  She baked a la rg e  b irthday  cake fo r  the p a rty .
4. t e s t  -  I f  you pass t h i s  t e s t  you w i l l  win a trophy.
5. pool -  They have a la rg e  heated swimming pool in  th e r  back yard.
6. c o l l i e  -  We have a pet c o l l i e ,  h is  name i s  Pa l.
7. p icn ic  -  They had beer and p re tz e ls  a t  the company p icn ic .
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8. Miss America -  I t  was j u s t  her f a t e  to  become Miss America l a s t  
year.
9. e le c t io n  -  Your se c re ta ry  c a l le d  to  remind you th a t  i t  i s  
E lec tion  Day.
10. walk -  The c h ild ren  learned  how to  cake walk.

Haug and Haug -  Honesty -  The Best P o licy  -  p .50

"Ethics a re  v i t a l  to  the success fu l  businessman," sa id  the man 
to  a f r ien d . The two men were j u s t  leaving to  go to  lunch. "To give 
you an exam ple, an o ld  cu s to m er  p a id  h i s  a cc o u n t  today  w ith  a 
hundred d o l l a r  b i l l .  As he was l e a v in g ,  I  d is c o v e re d  t h a t  he had 
m istakenly handed me two hundreds stuck  toge ther . Immediately the 
question  of e th ic s  arose. Should I  t e l l  my partn e r  or not?"

Ordman and R a l l i  -  She Needed P ra c t ic e  -  p . 101

Mark Twain was given to  much swearing, a h a b it  th a t  was most 
d i s t r e s s in g  to  h is  q u ie t  l i t t l e  w ife. She t r i e d  every way she could 
th ink  of to  persuade him to give up swearing, but to  no a v a i l .  One 
day, when they had been married a scan t two years, she was s i t t i n g  
in  the  l iv in g  room of t h e i r  home, working on a square of embroidery. 
She heard her husband go in to  the  study, which was next-door to  the 
l i v i n g  room. He must have found som eth ing  wrong th e r e  f o r  he 
s ta r te d  to  swear, and he seemed to  be enjoying h im self  so fu l ly  th a t  
she decided to  make one f i n a l  p ro te s t .  She knew scolding him would 
do no good, so she began w ri t in g  down h is  phrases on a sc ra tc h  pad. 
Then she w a i te d .  In  a moment or two, he opened th e  door o f th e
l i v i n g  room and came in .  She began a t  once to  sw ear a t  him,
re fre sh in g  her memory from the notes th a t  were screened by her work- 
b a s k e t .  Her husband s to o d  t r a n s f i x e d  w ith  s u r p r i s e  f o r  a moment. 
Then he got the idea  and smiled broadly. "You've learned  the words, 
my d e a r ,"  he s a i d ,  "bu t you h a v e n 't  g o t  the  tune ."

Ordman and R a l l i  -  Shrewd management -  p.93

A troopsh ip  was moving c au tio u s ly  through heavy ocean sw ells . 
Submarines were in  the  neighborhood. One of the s o ld ie r s  on board 
was a m ag ic ian  and p r a c t i c e d  s l e i g h t - o f - h a n d  a t  odd moments. 
C a p ta in  Sweeny asked  him to  pu t on a show to  e ase  th e  t e n s io n .  As 
an e x t r a  a t t r a c t i o n ,  C ap ta in  Sweeny had a p a r r o t  who cou ld  t a l k .  
The m ag ic ian  began w i th  a ca rd  t r i c k .  During th e  a p p la u se  th e  
p a r r o t  sc ream ed , "I  saw t h a t .  I t  went up your s le e v e ."  The nex t 
t r i c k  was harder. The magician used a l ig h te d  c ig a r e t t e  and a g lass  
of water and they both disappeared. Again the p a rro t  screamed, "I 
saw th a t .  I t  went up your sleeve." The p a rro t  slayed them! Before 
the  magician could do another th ing , a torpedo from a submarine h i t  
th e  s h ip ,  and i t  was every  man f o r  h im s e l f .  As d a rk n e ss  f e l l ,  th e  
m ag ic ian  found a l i f e b o a t  and managed to  c l im b  i n to  i t .  He rowed
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s lo w ly  a round . A moment l a t e r ,  he heard  a f l u t t e r  of w ings , and 
th e r e  was th e  p a r r o t .  The m ag ic ian  rowed a l l  n ig h t .  The p a r r o t  
never  s a id  a word. When d a y l i g h t  came, th e  m ag ic ian  looked  fo r  
o th e r  s u r v i v o r s ,  and o n ly  th en  th e  p a r r o t  spoke. "Okay, I  g iv e  up, 
what DID you do w ith  t h a t  ship?"

Broberg -  Columbus and the  Egg -  p .86

A fter C hristopher Columbus retu rned  to  Spain, th e re  were many 
people who were jea lo u s  of him. These people were always ready to 
f ind  f a u l t  with him. They asked: "Who i s  t h i s  Columbus? What has he 
done t h a t ' s  s q  s p e c i a l ?  He's j u s t  a pauper p i l o t  from I t a l y ,  i s n ' t  
he? Couldn't any o ther  s a i l o r  c ross  the ocean the same way he did?"

One e v en in g , Columbus was a t  a d in n e r  g iven  in  h i s  honor by a 
f in e ,  Spanish gentleman. Some of the people who were f a u l t f in d e r s  
were a lso  a t  the d inner. They were proud, conceited  men. They made 
Columbus f e e l  very uncomfortable.

The men s a i d ,  "You have d is c o v e re d  s t r a n g e  la n d s  beyond th e  
sea. But what of th a t?  Anybody can s a i l  across  the ocean. Anybody 
can go a lpng  to  th e  i s l a n d s  on th e  o th e r  s i d e .  I t  i s  th e  s i m p le s t  
th ing  in  the world."

Columbus made no rep ly . But a f t e r  a w hile , he took an egg from 
a d is h .  He s a id  to  th e  men a t  th e  t a b l e ,  "Who. among you gen tlem en  
can make t h i s  egg stand  on end?"

One by one th o se  a t  th e  t a b l e  t r i e d .  Everyone o f  th e  g en tlem en  
t r i e d ,  bu t no one was a b le  to  s ta n d  th e  egg on end. Then they  a l l  
s a id  i t  cou ld  n o t  be done. Columbus took th e  egg. He s t r u c k  i t s  
s m a l l  end very  g e n t ly  so a s  to  b reak  the  s h e l l  j u s t  a l i t t l e  b i t .  
A fter th a t ,  i t  was easy to  make the egg stand on end.

"W ell, g e n tle m e n ,"  s a id  Columbus, "What i s  e a s i e r  to  do than  
th i s  which you sa id  was im possible? I t  i s  the  s im p les t  th ing  in  the 
world. Anybody can do i t  -  once he has been shown how."

LESSON V

Ordman and R a l l i  -  What People Say: LOOKING FOR AN APARTMENT -  p .49

1. We may have something in  a few months.
2. I  can show you a 2 1/2 room apartment fo r  th ree  hundred d o l la r s  a 
month.
3. Would you l ik e  an apartment with a te r ra c e ?
4. There i s  a swimming pool fo r  the use of ten an ts  only.
5. The build ing  w i l l  be ready fo r  occupancy in  th ree  months.
6. We re q u ire  a th ree  year le a s e .
7. The l iv in g  room g e ts  a l o t  of su n l ig h t .
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8. This bu ild ing  i s  a co opera tive .
9. A 4 1/2 room apartment s e l l s  fo r  f i f t y  thousand d o l la r s .
10. Maintenance i s  two hundred d o l l a r s  a month.
11. This bu ild ing  i s  equipped w ith  c e n t r a l  heating  and a i r  
cond it ion in g .
12. We d o n 't  allow dogs or c h i ld re n .
13. I t ' s  a q u ie t  block. There i s n ' t  much t r a f f i c .
14. I t ' s  loca ted  in  a tw o-fare  zone.
15. I 'm  so r ry .  We have no vacancies a t  t h i s  time.

Ordman and R a l l i  -  What People Say: AT THE BANK -  p .89

1. Have you cashed a check here before?
2. That i d e n t i f i c a t i o n  i s  s a t i s f a c to r y .
3. How do you want i t ?  Are tw e n tie s  okay?
4. There i s  no charge fo r  checks.
5. Do you want to  open a reg u la r  checking account or a money market 
account?
6. P lease  make out a d ep osit  s l i p .
7. Income tax forms a re  on the second f lo o r .
8. Y o u 'l l  have to  see one of the managers.
9. This check has not been da ted .
10. W ill you endorse i t ,  p lease?
11. You can get your sta tem ent a t  t h a t  window over th e re .
12. May I  have your bank book?
13. T rav e le r 's  checks a re  issued  a t  the  window marked "Foreign 
Dept."
14. You must have a savings account a t  t h i s  bank before you can open 
a checking account.
15. P lease  make out a deposit  s l i p .

Auditec of St. Louis Auditory Training Tape -  Lessons 11-13

5. marriage -  They're planning to  c e le b ra te  t h e i r  25th anniversary  
tomorrow.
6. fu rn ish in g s  -  The house has w all to  w all carp e ting  in  a l l  of the 
rooms.
7. marathon -  His face  was beet red from the  long run.
8. phobia -  My grandmother has a deep-seated fe a r  of f a l l i n g .
9. s a i l in g  -  They took th e i r  s a i lb o a t  with them on th e i r  summer
vaca tion .
10. le a th e r  -  His b e l t  was made from genuine cowhide.
1. bundle-up -  You b e t t e r  take a coat and ha t along in  case i t  ge ts  
co ld .
2. vegetab les  -  P lease  pass the po ta toes to  Mr. Smith.
3. p a s t r ie s  -  We had a bake s a le  a t  church l a s t  Saturday afternoon.
4. vacation  -  They stayed a t  a love ly  motor lodge in  the  Smokies.
5. car  -  Did you put a n ick e l  in  the  parking meter?
6. meal -  She l ik e s  pot ro a s t  and mashed po ta toes .
7. chores -  Everybody g e ts  a l i t t l e  t i r e d  of raking leaves in the 
f a l l .
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8. d e l ic io u s  -  Last n i g h t ' s  dinner was f i t  fo r  a k ing.
9. g ree t in g s  -  Everyone i s  w ell and sends t h e i r  bes t wishes.
10. sp o r ts  -  He has a l l  of h is  f ish in g  needs in  h is  b a i t  box.
1. Independence Day -  The Fourth of Ju ly  parade was a b e a u t i fu l  
s ig h t  to  see.
2. sweetener -  She l ik e s  cream and sugar in  both her co ffee  and 
te a .
3. r e lo c a t in g  -  The moving van w i l l  be here sometime today to  pick 
up our fu rn i tu re .
4. amateurs -  There w i l l  be a t a l e n t  show in  the park to n ig h t .
5. re c re a t io n  -  Did you ever take the boat r id e  on the lake?
6. v ege ta tion  Our neighbor has trum pet vines growing a l l  over h is  
garage.
7. communication -  She always draws a happy face on her l e t t e r s .
8. song -  The music you heard i s  "Tea fo r  Two".
9. purchase -  He had a rush order fo r  one thousand t e s t  tu bes .
10. a c to rs  -  People in  show business seem to th r iv e  on i t .

Conversation -  A Typical Day
1. Do you u su a lly  s leep  through the n igh t or do you wake up one or 
more tim es?
2. At about what time do you ge t up in  the morning?
3. What do you g en era lly  have fo r  b reak fas t?
4. Name an a c t iv i t y  you o f ten  do in  the  morning.
5. What i s  your f a v o r i t e  meal?
6. What do you u su a lly  do in  the afternoon?
7. Do you l ik e  to  watch TV in  the evening?
8. What i s  your f a v o r i t e  program?
9. Do you p re fe r  to  s ta y  up la te ?
10. I s  th e re  any hobby or a c t iv i t y  you would l ik e  to  do more often?

LESSON VI

Ordman and R a l l i  -  What People Say: AT THE MOVIES -  p . 101

1. I t ' s  lucky we came ea r ly ,  or we never would have gotten  a se a t .
2. Please ask th a t  woman to  stop  ta lk in g .
3. Why do people bring small c h ild ren  to  a p ic tu re  l ik e  th is ?
4. This i s  the  f i r s t  time I 'v e  been to  a movie in  months.
5. Can you see a l l  r ig h t?
6. L e t 's  move fu r th e r  back.
7. I s n ' t  he a wonderful ac to r?
8\ I  wish th ey 'd  tu rn  o f f  the  a i r - c o n d i t io n in g ;  I 'm  f ree z in g .
9. Do you want to  s tay  and see the  f i r s t  p a r t  over again?
10. I  th ink  she was b e t t e r  in  the  p ic tu re  we saw l a s t  w in te r .
11. Do you have any t is s u e s ?
12. I  l ik e  i t  when they show coming a t t r a c t io n s .
13. This movie i s  nothing l ik e  the book.
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14. That was a wonderful show. I  enjoyed i t  a l o t .
15. Come on, l e t ' s  go. T h is  i s  where we came in .

Ordman and R a l l i  -  When a S tranger Stops You -  p .57

1. Which way i s  Grand C en tra l  S ta tion?
2. How do I  ge t to  Macy's from here?
3. Does t h i s  bus go to  Brooklyn?
4. Can you t e l l  me how f a r  the  H ilton  Hotel i s  from here?
5. Does t h i s  t r a in  stop  a t  34th S tre e t?
6. Which bus do I  take to  Penn S ta tion?
7. Which way i s  Nosfcrand Avenue?
8. I 'm  try in g  to  f ind  Brooklyn College.
9. Which t r a i n  do I  take to  ge t to  Coney Island?
10. Does the  bus s top  a t  t h i s  corner?
11. Excuse me, but you j u s t  dropped t h i s  package.
12. Do you have any spare  change?
13. Does t h i s  bus go in  the d i r e c t io n  of K ing 's Plaza?

Auditec of S t .  Louis Auditory T rain ing  Tape -  Lessons 14-16

1. a p p e t iz e r  -  You have a choice of d ress ing  fo r  your sa lad .
2. s to rage  -  We found a moth in  your wool co a t .
3. ta b le  games -  Which do you p re fe r ,  chess or checkers?
4. scout -  The boy received a pocket kn ife  fo r  h is  b ir th day .
5. t r u s t  -  I f  you have enough f a i t h ,  any problem can be solved.
6. n u t r i t i o n  -  Many people e a t  only h e a l th  foods.
7. holiday -  The c h ild ren  and some a d u l ts  were hoping fo r  a white 
Christmas.
8. medical -  Do you have enough h ea l th  insurance  to  cover the 
operation?
9. communication -  He went to  the  telephone booth to  c a l l  home.
10. d e sse r t  -  Do you want ic e  cream on your peach pie?
1. na tu re  lover -  The white b irch  i s  one of my f a v o r i te  t r e e s .
2. na tu re  -  Many types of b ird s  come to  our b ird  feeder each 
morning.
3. musical instrum ent -  Do you play the  piano by ear or do you read 
music?
4. shade -  Y ou 'll  need a cap i f  you s tay  out in  t h i s  sun.
5. connection -  The cord was too sh o r t  to  reach the w all plug.
6. flowers -  We need some peat moss fo r  the  garden.
7. vacation  -  Pack your s u i tc a s e ,  w e ' l l  be leaving  to n ig h t .
8. weather -  We w il l  leave  e a r ly  to  beat the  h ea t .
9. game -  Do ch ild ren  s t i l l  play leap frog?
10. advertisem ent -  Find a room fo r  r e n t  in  the  paper.
1. g i f t  -  He received an expensive pen and p enc il  s e t  fo r  h is  
b ir thday .
2. re la x a t io n  -  A f r ie n d ly  chat over a cup of co ffee  does wonders.
3. dinner -  The cook made corned beef hash fo r  supper.
4. f la v o rs  -  Which would you l i k e ,  dutch chocolate  or strawberry?
5. t ra v e l in g  -  The h i tc h  h iker  was headed fo r  C a l i fo rn ia .
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6. communication -  The telephone company has sold  many touch tone 
s e ts  the past year.

J e f f e r s  and Barley -  Rubber -  p . 128

Hernando Cortez was the Spanish conqueror of Mexico. When he 
came to  th e  New W orld, he d is c o v e re d  som eth ing  unknown to  Spain . 
I t  was a p e c u l i a r  p r o p e r ty  of a t r e e .  T h is  t r e e  produced a gum. 
When formed i n t o  a b a l l ,  i t  bounced. A p r a c t i c a l  u se  f o r  t h i s  new 
m a te r ia l  was discovered by Joseph P r i e s t ly ,  an English chem ist. He 
used a piece of the  gum to  rub out some pencil  marks. I t  worked much 
b e t t e r  than  bread  crum bs, th e  u su a l  s u b s ta n c e  f o r  e r a s in g  m arks. 
P r i e s t ly  c a l le d  i t  "rubber.”

Osgood -  Kick me Once and Kick me Twice and Kick me Once Again

T h e re 's  no p o in t  in  g e t t i n g  mad a t  m ach ines , I  suppose . 
Machines a re  dumb, inanim ate  o b jec ts ,  a f t e r  a l l .  Yet who among us 
has n o t ,  from t im e  to  t im e ,  worked up. a c ase  o f f r u s t r a t i o n ,  
r e s e n tm e n t ,  and h a t r e d  over a c a r ,  a t y p e w r i t e r ,  o r  a s o f t - d r i n k  
m achine. People  have been known to  y e l l  a t  m ach ines , to  h i t  and 
k ick  and even sh o o t a t  them. The advan tage  of g e t t i n g  mad a t  a 
machine and beating  up on i t  i s  th a t  machines (unlike  people) don't 
h a rb o r  grudges.

At l e a s t  they haven't u n t i l  now.

In  a l l  th e s e  y e a r s  o f t e l l i n g  s t o r i e s  abou t w eird  th in g s  peop le  
do, none has s t r u c k  me as  more p a ra d ig m a t ic  of our t im e s  th an  th e  
s to ry  of the fe llow  who put a coin in  a s o f t -d r in k  vending machine 
a t  a gas s t a t io n  and the  machine a te  the money and produced no s o f t  
d rink , and the man pulled  the c o in - re tu rn  le v e r  and the  coin did not 
re tu rn  and he shook and banged on the  machine but no coin came back 
and no s o f t  d r in k  came o u t .  And he k ick ed  th e  vending m achine on 
th e  f r o n t  and th e n  on th e  s i d e ,  g e t t i n g  a n g r i e r  a l l  th e  t im e .  And 
f i n a l l y  he reach ed  in  h i s  p o ck e t and took ou t a gun and p o in te d  i t  
a t  th e  m achine in  i t s  v i t a l  p a r t s ,  d e s t ro y in g  i t  f o r e v e r .  I t  had 
e a te n  i t s  l a s t  c o in .  I t  had f a i l e d  to  d e l i v e r  i t s  l a s t  s o f t  
d r in k .  Somebody saw i t  a l l  happen and tu rn e d  th e  man in .  He was 
a r r e s t e d .  C onv ic ted . A c l e a r  c ase  o f v e n d ic id e  i f  ev e r  th e r e  was 
one.

Bad luck  f o r  him t h a t  t h e r e  had been a w i tn e s s ,  because  
o therw ise  he'd have go tten  away w ith i t .  Dead machines don't t e l l  
t a l e s .  Live ones d o n 't  e i t h e r ,  f o r  t h a t  m a t t e r .  They d o n 't  know 
who you are . Can't remember a th ing . No way a machine can turn  you 
in .

But w ait.

Here i s  Robert Wenger of Monroe, Wisconsin, try in g  to  withdraw

136



some money from h is  bank account. I t ' s  Sunday, and a l l  he wants i s  
te n  d o l l a r s ,  and he knows t h e r e ' s  enough money in  h i s  a cco u n t  
because he deposited fo r ty  d o l la r s  j u s t  the  day before.

But th e  a u to m a t ic  bank t e l l e r  r e f u s e d  to  l i s t e n  to  re a so n .  
Wenger then does what people o f ten  do when they get mad a t  machines. 
He h i t s  i t .  Right in  the  face w ith  h is  f i s t .  Had the t e l l e r  been a 
r e a l  human b e in g ,  Wenger would p ro b ab ly  n o t have punched him (o r  
h e r)  in  th e  nose . But t h i s  w a sn 't  a him o r  a h e r .  I t  was an i t .  And 
i t  was now a broken i t ,  requ ir ing  $298 worth of r e p a i r s ,  as the bank 
people discovered when they reopened fo r  business the next day.

By th a t  tim e, of course, Wenger was long gone, but the machine 
tu rn e d  him in .  I t  remembered who had punched i t  in  th e  nose . 
Wenger. Wenger, eh? Wenger, Robert L.

The computer memory sa id  to i t s e l f ,  "I'm gonna get th a t  guy i f  
he comes in  h e re  a g a in .  In f a c t ,  even i f  he d o e s n 't .  H ere 's  h i s  
name. H ere 's  h i s  a d d re s s ."  I t  was an o p e n -a n d -sh u t  c a s e ,  and 
Wenger was the  a s s a i l a n t ,  a l l  r ig h t .

He's been convicted of c r im in a l  damage.

So i f  you g e t  mad a t  a m achine, remember t h i s .  M achines a r e  
not as dumb as they used to  be. Make su re , before you kick i t ,  th a t  
i t  doesn 't know where you l iv e .

LESSON VII

J e f f e r s  and Barley -  Phrases Used When Back-Seat Driving -  p. 77

1. Watch i t !
2. Watch out!
3. P lease  be c a re fu l .
4. Slow down.
5. You're going too f a s t .
6. You'd b e t t e r  get over to  the r i g h t .
7. The l ig h t  i s  green.
8. You j u s t  went through a stop  l i g h t .
9. You make me nervous.
10. C an 't  you d rive  more c a re fu l ly  ?
11. I ' d  slow down i f  I  were you.
12. P lease  slow down on the  curves.
13. I  wish you'd keep your eyes on the road.
14. You're a mile from the curb.
15. A ren 't  you driv ing  too slow to be in  the  f a s t  lane?
16. Do you have to  pass every car  on the road?
17. I ' d  r a th e r  we took longer g e t t in g  th ere  and a rr iv e d  sa fe ly .
18. Stay on your s ide  of the road.
19. Did you see th a t  s top  sign?
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20. There’s a stop  l i g h t  ahead.
21. You’d b e t t e r  ge t in  the  r ig h t  lan e .  We're almost th e re .
22. What do you mean next tim e you’re  going to  buy a motorcycle?

J e f f e r s  and Barley -  F o rge tfu lness  -  p. 77

1. Where in  the  world did I  leave my g lasses?
2. Have you seen my ca r  keys?
3. She i s  always leav ing  her purse.

“4. I ' l l  th ink  of i t  in  a minute.
5. My mind i s  a blank.
6. I  c a n ' t  remember where I  put i t .
7. Where do you suppose I  put i t  down?
8. I  wish I  could remember everything I  ever read .
9. I  used to  know th a t  but I 'v e  fo rg o t te n .
10. Did you remember to  tu rn  out the l i g h t  before you l e f t ?
11. I  c a n ' t  remember h is  name.
12. I 'm  so rry  -  I 'v e  fo rg o t te n  your name.
13. Are you sure  you locked the  door?
14. I  missed my appointment with the  d e n t i s t .
15. I  have a poor memory.

Auditec of St. Louis Auditory Training Tape -  Lessons 17-19

1. Grandma makes b e t t e r  p ie  c ru s t  than anyone I  know.
2. She has a double ch in  from ea ting  so much.
3. That r e s ta u ra n t  has f a s t  s e rv ic e .
4. Have you ever seen a coal mine?
5. The hot weather j u s t  l e f t  me weak.
6. T h ere 's  a morning glory  vine in  your f ro n t  yard.
7. The salesman sa id  to  take your choice.
8. I  could never t e l l  a joke very w e ll .
9. The c h ild ren  were playing hide and seek l a s t  n ig h t.
10. He i s  a good a th e le t e ,  e sp e c ia l ly  a t  pole v a u l t .
1. She deserves a pat on the back fo r  a l l  her work.
2. She got everything except the k itchen  sink  fo r  her b ir th d ay .
3. Pink pe tun ias  a re  lovely  in  a window box.
4 . The young couple moved to  the  west c o as t .
5. I ' d  l ik e  a th ic k  chocolate  milk shake.
6. Did you ever climb the  sign  boards when you were young?
7. I  used to  use water wings before I  learned to  swim.
8. She had sore f e e t  a f t e r  shopping a l l  day.
9. Where did you leave your shoes when you took them off?
10. He l e f t  h i s  ta c k le  box on the  f ish in g  p ie r .
1. The b i l l  i s  paid in  f u l l  with t h i s  check.
2. Always put your z ip  codes on a l l  of your m ail.
3. Open the cool a i r  vent and y o u ' l l  be much more com fortable.
4. The men's wear shop in  town i s  having a s a le .
5. The sun beam i s  very warm and cozy.
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J e f f e r s  and Barley -  F ish  Cough -  p . 127

T h is  may be o f s p e c i a l  i n t e r e s t  to  f i sh e rm e n .  Did you know 
t h a t  f i s h  cough? T h is  i s  a f a c t  d is c o v e re d  by th e  E n v iro n m en ta l  
P r o t e c t io n  Agency. By u s in g  p o ly g ra p h s ,  f i s h  were m o n ito red . I t  
showed t r o u t  n o rm a lly  coughed as  o f t e n  a s  t h r e e  t im e s  a m in u te .  
S u n f ish  cough ab ou t once every  f i v e  m in u te s .  Why do th ey  cough? 
The water i s  contaminated by res id u es  of mercury and copper. When 
these  p o l lu ta n ts  ge t in to  f re sh  water they make f i s h  cough. Trout, 
sun fish , salmon, and blue g i l l s  t ry  to r i d  t h e i r  g i l l s  of d eb ris  by 
coughing. I t  i s  j u s t  as  n a tu ra l  as anyone c le a r in g  h is  th ro a t .  I f  
the  coughing continues, i t  could be a warning our lakes and stream s 
are  becoming more contaminated with p o l lu ta n ts .

Conversation -  Living in  New York

1. Where have you l iv e d  besides Brooklyn?
2. Do you l ik e  l iv in g  in  New York?
3. How o ften  do you go in to  Manhattan?
4. Do you u su a l ly  t r a v e l  by subway, bus or car?
5. Where do you l ik e  to  buy your c lo thes?
6. In which supermarket do you do your food shopping?
7. What do you l ik e  the  most about l iv in g  in  New York?
8. Do you th ink  Mayor Koch does a good job?
9. Have you ever thought of moving to another country?
10. Does most of your family l iv e  in  t h i s  area?
11. How often  i f  ever, do you go to  the  th e a t r e  or museum?

LESSON VIII

Haug and Haug -  High Cost of Living -  p. 37

1. The c o s t  of l iv in g  has gone up tremendously in  the l a s t  few 
years .
2. I t  seems as  though food p r ice s  go up every day.
3. Our re n t  was ra is e d  t h i r t y - f i v e  d o l la r s  l a s t  month.
4. Our u t i l i t i e s  a re  unbelievably  high.
5. To lower our gaso line  b i l l  we bought an economy c a r .
6. Last month I  had to  pay my income tax es .
7. The i n t e r e s t  r a t e  on the loan was very h igh .
8. We paid sev en ty -f iv e  d o l la r s  fo r  our telephone b i l l  las t-m onth .
9 . We had to  borrow seven hundred d o l la r s  from the bank.
10. I  hope the  new a d m in is t ra t io n  can lower the  high cost of l iv in g .
11. Gasoline p r ic e s  a re  expected to  in c re a se .
12. I n f l a t io n  seems to  a f f e c t  everyone.

J e f f e r s  and Barley -  Id iom atic  Expressions of Emotional S t re s s  -  p .80
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1. I nearly  died laughing.
2. I  was bowled over a t  the suggestion .
3. He had a s p l i t t i n g  headache.
4 . I  was so cold I  nearly  froze  to  death .
5. She was blinded by t e a r s .
6. I  almost broke my neck to get th e re  on tim e.
7. My h e a r t  stood s t i l l .
8 . She turned green with envy.
9. She broke h is  h e a r t .
10. The noise  nearly  drove me crazy .
11. I  had my eye on th a t  c h a i r .
12. He l o s t  h is  head in  the argument.
13. Someone i s  pu llin g  my leg .
14. I  nearly  coughed my head o f f .
15. He must have a hollow le g .
16. I ' d  give my r ig h t  arm fo r  a cup of co ffee .
17. We cracked up over the  joke.
18. The s to ry  curdled my blood.
19. She c r ie d  her h e a r t  o u t .
20. She was crushed by the tu rn  of even ts.
21. She was so embarrassed she almost sank through the  f lo o r .

J e f f e r s  and Barley -  C lerk in  a Shop -  p. 80

I .  May I show you something?
3. These pants a re  on s a l e .
5. They tend to  run la rg e .
7 . I t  i s  an e x c e l l e n t  buy.
9. Do you l ik e  th is ?
I I .  I 'm  sure  t h i s  w i l l  f i t .
13. The co lo r  s u i t s  you.
15. I s  i t  cash or charge?

2. Are you being helped?
4. What s iz e  do you wear?
6. This i s  marked down to  $30.

8 . T hey 're  from our d e s ig n e r  s e c t io n .
10. Why not t r y  them on?
12. The m a te r ia l  i s  wash and wear.
14. Our a l t e r a t io n s  a re  f r e e .
16. I th ink  you need a sm aller s i z e .

Auditec o f S t .  Louis Auditory T rain ing  Tape -  Lessons 19-21

6. The ch ild  seems to  have grown up in  only a wink of an eye.
7. Do you have enough money to  buy th a t  car?
8. Everybody should put out b ird  seed in  the w in te r .
9. He even has a sh ip  to  shore rad io  on h is  boat.
10. The person a t  the door asked fo r  the man of the house.
1. L e t 's  go out fo r  a hot fudge sundae.
2. Ice  ska ting  i s  a wonderful sp o r t  fo r  a c h i ld .
3. She put whipped cream on the  upside down cake.
4. The baby s i t t e r  w i l l  be l a t e  a r r iv in g .
5. Have you seen the  man on the  moon la te ly ?
6. Danny's t u r t l e  won the t u r t l e  derby a t  the  f a i r .
7. I t ' s  okay to  e a t  f r i e d  chicken with your f in g e r s .
8. Have you ever seen a June bug in  May?
9. The f i r s t  mate took the helm a t  the harbor en trance .
10. Can you be lieve  i t ,  she won the race?
1. The l i t t l e  g i r l  waved goodbye to  her grandmother.
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2. The boy was d i r ty  from playing in  the  coal b in .
3. Very o f ten  you weep today about th ings  th a t  never happen 
tomorrow.
4. They had a love ly  p icn ic  out in  the  woods.
5. She l iv ed  out west of the  M iss iss ip p i  during her childhood.
6 . Have you ever been to  a county f a i r ?
7. The men a rr iv e d  e a r ly  to  pave the  s t r e e t .
8 . Make sure  th a t  you ge t your f a i r  sh a re .
9. I t ' s  not whether you win or lo se ,  but how you play the game.
10. We have a gen tlem an 's  bet on the  New Y ear 's  bowl game.

Haug and Haug -  G o l f e r 's  Day Off -  p . 66

At b rea k fa s t ,  Mr. Smith suddenly announced th a t  he d id n 't  have 
to  go the the o f f ic e  th a t  morning.

" L is te n ,"  s a id  h i s  w i f e ,  " d o n 't  th in k  yo u 're  going  to  run o f f  
and play go lf  today and leave me w ith  a l l  t h i s  work."

"G olf i s  th e  f u r t h e s t  th in g  from my m ind," th e  husband
p ro tes ted . "And w i l l  you p lease  pass the p u t te r? "

S co tt  -  Head Noises -  p . 103

By now you have discovered fo r  you rse lf  th a t  the  s ta tem en t,  "I 
c an 't  hear a th ing"  i s  not e n t i r e ly  accu ra te .

T here  a r e  l o t s  o f  t h in g s  t h a t  can be h e a rd ,  i f  you l i s t e n  f o r  
them, and many of them can give p leasure  and provide s tim u lus  even 
i f  one has a profound  l o s s .  The " so u n d le s s "  w orld  i s ,  l u c k i l y ,  a 
p re t ty  ra re  th ing .

Indeed, a l o t  o f  people w ith  a hearing lo s s  complain th a t  th e i r  
w orld  i s  a n y th in g  b u t s o u n d le s s .  These peo p le  have head n o i s e s ,  
sounds which come and go and which nobody e l s e  can h e a r .  These 
sounds c e r t a i n l y  do n o t  g iv e  p le a s u r e  and can be a so u rc e  o f  g r e a t  
annoyance to the  s u f fe re r .

They can sound l i k e  a t r a i n  c o n s t a n t ly  p a s s in g  though your 
head , l i k e  b e l l s  j a n g l i n g  in  your own b e l l  to w e r ,  or l i k e  an 
i r r i t a t i n g  h igh-p itched  w h is t le  fo rever a t  your ear. They a re  not 
l ik e  voices, but can in te r f e r e  with the recep tion  of speech un less  
you make a conscious e f f o r t  to  "LISTEN OUT".

Everyone who experiences them want to  know what they a re . Why 
do I  have t h i s  n o is e ?  Does i t  mean t h a t  my h e a r in g  w i l l  go 
e n t i r e ly ?  W ill more and more no ises  come? W ill they ever go away?

I t  seems th a t  mostly only people with a hearing lo s s  experience 
them. Som etim es a pe rson  w ith  a m ig ra in e  can e x p e r ie n c e  such a 
sound on a tem p o ra ry  b a s i s ,  o r  a p a t i e n t  w i th  a h igh  f e v e r  can
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com pla in  of n o i s e s  which a r e n ’t  t h e r e .  A f te r  s i t t i n g  in  a no isy  
place, people o f ten  have "ringing in  the ears"  but th a t  i s  a kind of 
echo of th e  n o i s e  th ey  have h e a rd .  I t  in  i t s e l f  i s  a w arning  to  
keep away from th a t  s o r t  of noise , because too much exposure could
r e s u l t  in  hearing lo ss .  An in te r e s t in g  th ing  i s  th a t  people who are
born deaf do not seem to  have head no ises .

There a re  l o t s  of th e o r ie s  abut head no ise , or " t in n i tu s "  as i t  
i s  c a l le d .  Here a re  some of them. F i r s t ,  there  i s  the  theory th a t  
says  t h a t  what you a r e  h e a r in g  i s  r e a l  -  i t  i s  th e  sound o f your 
blood pounding th ro u g h  th e  v e in s  and o th e r  body n o is e s  which you 
d i d n ' t  n o t i c e  b e fo re  because  you were so much more i n t e r e s t e d  in  
ou ts ide  sounds.

Then th e re  i s  the  idea  th a t  some of the nerve endings a re  dying 
o f f  and becau se  o f t h i s  do n o t respond  c o r r e c t l y  and keep on 
sounding  u n t i l  th ey  f i n a l l y  no lo n g e r  respond  a t  a l l .  Or t h a t  the  
hearing c i r c u i t s  as a whole a re  f a u l ty  and respond to  o ther  s t im u l i ,  
l ik e  cold or fa t ig u e ,  by making sound sensa tions .

Yet another theory says th a t  we a re  programmed from childhood 
on, to  e x p e c t  a c e r t a i n  amount o f sound d a i l y ,  which we c o n s id e r  
"normal". When th e re  i s  a lo ss ,  we f e e l  th a t  we must supply our own
sounds to  make up th e  q u o ta ,  as i t  were. So, e i t h e r  p h y s i c a l ly  or
m e n ta l ly  we do t h i s  and produce our own. U n fo r tu n a te ly ,  having  
tra in ed  ourse lves to  produce th i s  i l l u s io n ,  we are  unable to cu t i t  
o f f  and are  l e f t  with a s o r t  of sound Frankenstein.

You can f i n d ,  of c o u rs e ,  o b j e c t i o n s  to  any o r a l l  o f  th e s e  
th e o r ie s .  You are  s t i l l  l e f t  w ith  a sound whch cannot be medically 
cured and i s  t ro u b lin g  you.

For someone who has any ty pe  of head n o is e ,  th e  most u s e f u l  
th ing  i s  to  provide y o u rse lf  with a l t e r n a t iv e  d i s t r a c t io n s .  L isten  
to  th in g s  o u ts id e , le a rn  to  look a t  the world much more acu te ly  than 
you do now. Miss nothing.

I t  makes sense to  have both a general medical check-up and pay 
a v i s i t  to  your o to lo g is t .  Sometimes they may recommend some form 
of t r e a tm e n t . . . .  Do n o t f o r g e t  t h a t  a u d i to r y  t r a i n i n g  can be a he lp  
w ith  head n o i s e s .  P e rh ap s  i t  i s  th e  r e l a x a t i o n  and knowing more 
ab ou t h e a r in g  t h a t  l e s s e n s  th e  t e n s io n .  As you r e a l i z e  t h a t  you 
have hearing p o te n t ia l ,  th a t  even a l i t t l e  hearing can be u se fu l  to 
you, and th a t  th e re  a re  ways of developing your l i s te n in g  a t te n t io n  
and d i s c r i m i n a t i o n ,  p e rh ap s  you become l e s s  a n x io u s  abou t th e  
condition . Maybe i t  i s  the  increased  a t t e n t io n  to  l i s te n in g  which 
helps. Often the wearing of a hearing a id  has helped to reduce the 
annoyance of t h i s  condition .

What ever the  reason, i t  i s  i n te r e s t in g  th a t  every w r i te r  about 
h e a r in g  r e h a b i l i t a t i o n  r e p o r t s  t h a t ,  a s  peop le  p r a c t i c e  t h e i r  
l i s t e n i n g  e x e r c i s e s ,  th ey  begin  to  become l e s s  b o th e re d  by t h e i r  
head no ises . L is ten ing  OUT does seem to help.
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APPENDIX L: Discussion Material

F acto rs  C ontributing  to  How We Hear

I .  The volume of the speech
A. Degree of hearing lo s s
B. Degree of am p lif ic a t io n
C. In te n s i ty  of sp eak e r’s voice
D. Distance from speaker

I I .  C la r i ty  of the Speech
A. C la r i ty  of the speaker -  fo re ign  accen ts , poor d ic t io n ,  quick 

r a t e ,  e t c .
B. D is to r t io n  caused by the  hearing lo s s
C. D is to r t io n  caused by the hearing  a id
D. D is to r t io n  caused by the channel e.g. rad io , loudspeaker,

telephone
E. Acoustics of the  room, e .g .  echo

I I I .  D is t ra c t io n s
A. Presence of background noise
B. Nonauditory d i s t r a c t io n s ,  e .g .  v isu a l

IV. Physical/Em otional S ta te
A. Motivation

1. i n t e r e s t
2. f e e l in g s  of f a i l u r e
3. family a t t i t u d e s

B. Fatigue
C. Health

V. Previous Information
A. From knowing person
B. From knowing s u b je c t / s i tu a t io n
C. From knowing language

How Previous Knowledge Aids Understanding
( e . g . I  bought a p a ir  o f ________ )

I .  Knowledge of Language
A. Clues based on meaning e .g .  missing word should be

1. an ob jec t
2. l ik e ly  to  be bought
3. in  p a irs

B. Clues based on grammar e .g .  missing word should be
1. a noun
2. p lu ra l

C. Clues based on knowing the  sounds th a t  can occur in  English and 
sound a l ik e  ( i .e .  can be e a s i ly  confused with one another)

D. Clues based on in to n a t io n  and s t r e s s  (e.g. shout/w hisper, r a te ,
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pause, emotions)
X d i d n ' t  buy a big house,____________________
I  d i d n ' t  buy a big_house,____________________
I  d id n ’t  buy a big_house,___________________

I I .  Knowledge of Speaker
A. Clues based on p e rso n 's  speech p a t te rn ,  d ia le c t
B. Clues based on knowledge of frequen t to p ic s  of conversation  

and choice of words
C. Clues based on knowing the meaning of p a r t i c u la r  g e s tu res  and 

f a c ia l  expressions

I I I .  Knowledge of S i tu a t io n  or Subject of Conversation

U n t i l  now, you HAVE been ta k in g  ad v an tag e  o f  th e s e  c lu e s  to  
some ex ten t.  The goal i s  to  make you more conscious of them so you 
may use them maximally. Due to  these  c lues , much of the message can 
be pred ic ted . Some p a r t s  of the- message are  le s s  p red ic ta b le  (e.g. 
h e a r in g  a new name), making them more d i f f i c u l t .  T h e re fo re ,  you 
must use two kinds of in form ation :

1) the p a r t  of the message you did hear
2) any a d d it io n a l  knowledge which can help you to  f i l l  in  the gaps 

in  order to  f ig u re  out the  whole mesage

Improving L is ten ing  S k i l l s

I .  Preparing fo r  the L is ten ing  S i tu a t io n
A. Improve your chances of p red ic tin g  the  message

1. lea rn  to p ic  of conversa tion
2. obta in  an agenda fo r  meetings
3. read reviews and synopses o f plays
4. s tay  aware of c u rre n t  events
5. keep informed of the  i n t e r e s t s  of f r ie n d s  and family

B. Try to s tay  h ea l th y , re s ted  and relaxed
C. P ra c t ice  l i s te n in g

1. develop the d e s i re  to l i s t e n ;  suppress the d e s ire  to t a lk  in  
excess

2. s e t  a s id e  a time fo r  the express purpose of improving your 
l i s te n in g  s k i l l

3. t ry  to  bring your h ab itu a l  l i s te n in g  le v e l  to  the  le v e l  of 
your l i s te n in g  capacity

D. Become aware of your own b iases

I I .  While in  the L is ten ing  S i tu a t io n
A. Don't be a f r a id  to  guess

1. take advantage of previous knowledge
2. be f l e x ib le  and change your mind when l a t e r  inform ation  

c o n tra d ic ts  what you thought was sa id
3. remember th a t  f i l l i n g  in  what you missed by guessing works 

only i f  used along with c a re fu l  l i s t e n in g
B. L isten  c a re fu l ly
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1. look fo r  id ea s ,  not i s o la te d  words
2. don't give up i f  you miss the beginning. You may f ig u re  i t

out l a t e r  or i t  may not have been im portant.
3. in  very d i f f i c u l t  l i s te n in g  s i tu a t io n s ,  you may a t  l e a s t  be

ab le  to  e s ta b l i s h  top ic  o f conversation
3. keep a l e r t  and a t t e n t iv e ;  avoid d i s t r a c t io n s

a. paraphrase what was sa id .  In  ad d it io n  to  help ing  you s tay  
focused, t h i s  w i l l  provide confirm ation  th a t  you have 
understood c o rre c t ly .

b. question  the  sp e ak e r 's  i n te n t  or purpose
4. re la x
5. don't s top  l i s te n in g  too soon -  continue l i s te n in g  to  confirm 

th a t  you have c o r re c t ly  in te rp re te d  the  in te n t  of the speaker
C. Learn to  use spare  tim e — analyze e r ro r s .  When you miss

in fo rm ation , were you daydreaming, preoccupied, d i s t r a c te d  by an 
a t t r i b u t e  of the speaker, s t i l l  handling e a r l i e r  in fo rm ation , 
hearing an em otionally  loaded su b jec t ,  e tc .

S t ra te g ie s  of Hearing-Impaired Towards L is ten ing  S i tu a t io n s  
(Which do you use? Which should you use?)

1. Assume th a t  o th ers  a re  to  blame when you can 't  understand 
(e.g.mumbling).

2. Pretend to  understand; b lu f f .
3. Do most of the  ta lk in g .
4. Pretend to  be occupied to  avoid l i s te n in g  or having someone t a lk

to  you.
5. Ask someone to  t e l l  a s to ry  you a lready  know (so y o u 'l l  know what 

i s  be ing  s a id ) .
6. Stop t ry in g  to  l i s t e n .
7. Ask fo r  r e p e t i t io n  when you d o n 't  understand.
8. Avoid p laces where y o u ' l l  be c a l le d  upon to  l i s t e n .
9. T e l l  people how to  t a lk  to  you so th a t  you can b es t  understand

them (e.g. not when the  water i s  running).
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APPENDIX M: Consonant Drill Exercises

(For /d/)

(For / z / )

(For /m/) 

(For / n / )

(For / g / )

(For / J / )

(For / t jV )

(For / s / )  

(For / k / )

(For / t / )

A )l. EED 
2. EEB

B)1. 00D 
2. 00B

C )l .  ZEE 
2. THEE

D )l. EEZ 
' 2. EEV

E ) l .  EEM 
2. EEN

F ) l .  EEN
2. EEM
3. EENG

1. EENG
2. EEN
3. EEM

H)1. OONG
2. 00M
3. OON

I)1 .  SHEE
2. CHEE

J ) l .  SHOO
2. SOO

K )l. CHEE
2. SHEE

L ) l .  CHOO
2. SHOO

M)1. EES
2. EETH

N)1. KEE
2. TEE

0)1 . OOK
2. OOP
3. OOF

P ) l .  EET
2. EEK
3. EETH

(For / g / )

(For / h / )  

(For / b / )

(For / p / )

Q )l. OOT
2. OOF

R )l. EEG
2. EEB
3. EED

S ) l .  OOG
2. OOD
3. OOB

T )1 . HOO
2. FOO

U )l.  EEB
2. EED

V )l. OOB
2. OOD

W)l. PEE
2. TEE
3. KEE

X )l. POO
2. KOO
3. FOO
4. HOO

Y)1. OOP
2. OOT
3. OOF
4. OOTH

Z ) l .  EEP
2. EET
3. EEK

(For / f / )  AA)1. FEE
2. THEE

BB)1. FOO 
2. HOO

CC)1. EEF
2. EET
3. EEK
4. EETH

DD)1. OOF 
2. OOP
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(For /0/)

(For / v / )

(For / £ / )

EE)1. THEE
2. TEE
3. FEE

FF)1. THOO
2. FOO

GG)1. EETH
2. EEP
3. EET
4. EEK
5. EEF

HH)1. OOTH >
2. OOT

11)1. EEV
2. EEB
3. EED
4. EEG

JJ )1 .  OOV
2. OOB

KK)1. EETH
2. EEB
3. EED
4. EEV

LL)1. OOTH
2. OOB
3. OOD
4. OOV

147



148

APPENDIX N: Raw Data

Synthetic Only

NST
Pretest Posttest

RAW D A T A

RSPIN-PL RSPIN-FH
Pretest Posttest Pretest Posttest

1 2 1 2 1 2 1 2 1 2 1

1 30.77 39.01 36.81 42.86 36.00 44.00 50.00 48.00 50.00 56.00 64.00 82.00
2 39.01 36.81 41.21 42.30 48.00 56.00 64.00 70.00 28.00 44.00 66.00 58.00
3 59.89 60.99 54.95 57.69 48.00 52.00 52.00 56.00 42.00 38.00 46.00 74.00
4 51.65 52.75 53.85 51.10 40.00 32.00 44.00 44.00 36.00 6.00 2.00 P.00
5 36.26 46.70 36.81 46.15 36.00 44.00 52.00 56.00 46.00 50.00 72.00 54.00
6 46.70 43.40 49.45 36.26 32.00 30.00 34.00 38.00 50.00 46.00 60.00 62.00
7 34.07 39.01 62.64 41.21 38.00 64.00 56.00 46.00 54.00 64.00 46.00 64.00
8 48.90 45.05 50.55 45.60 38.00 50.00 40.00 52.00 46.00 48.00 64.00 64.00
9 34.07 36.81 35.16 39.56 56.00 58.00 50.00 48.00 68.00 86.00 80.00 80.00
10 35.71 30.22 34.61 33.45 36.00 30.00 22.00 23.05 48.00 42.00 44.00 48.42

Synthetic plus Analytic

NST
Pretest Posttest

RSPIN-PL
Pretest Posttest

RSPIN-PH
Pretest Posttest

1 2 1 2 1 2 1 2 1 2 1

1 45.60 50.00 55.49 48.90 34.00 28.00 42.00 44.00 64.00 42.00 62.00 74.00
2 52.20 48.90 55.49 51.65 58.00 44.00 62.00 68.00 58.00 22.00 74.00 62.00
3 47.25 43.96 44.50 42.86 50.00 42.00 52.00 46.00 56.00 58.00 50.00 58.00
4 40.66 50.00 56.04 54.40 40.00 34.00 42.00 24.00 58.00 70.00 68.00 60.00
5 40.11 37.91 54.40 51.10 36.00 28.00 30.00 42.00 70.00 46.00 60.00 72.00
6 36.26 33.52 39.56 46.15 34.00 48.00 48.00 36.00 46.00 54.00 38.00 46.00
7 64.83 67.58 76.37 60.04 66.00 76.00 74.00 70.00 50.00 68.00 70.00 80.00
8 54.39 50.00 48.35 58.79 48.00 54.00 52.00 58.00 70.00 72.00 82.00 78.00
9 50.55 43.96 39.56 45.05 42.00 50.00 54.00 54.00 56.00 70.00 78.00 76.00
10 56.04 37.36 40.66 48.35 32.00 24.00 16.00 34.00 34.00 42.00 46.00 60.00
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