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A b s t r a c t

THE CONTRIBUTION OF KINESIC CUES TOWARD 

SPEECH COMPREHENSION 

by

WILLIAM ROGERS 

A d v is o r j  P r o f e s s o r  L o u is  Gerstm an

Two e x p e r im e n ts  were co n d u c ted  to  a s s e s s  t h e  e x t e n t  

t o  w hich a s p e a k e r ' s  v i s i b l e  body movements can  improve 

v e r b a l  com prehension  f o r  t h e  l i s t e n e r .  L i s t e n e r s  re sp o n d ed  

t o  m u l t i p l e - c h o i c e  i te m s  d e s ig n e d  t o  t e s t  t h e i r  compre­

h e n s io n  o f 12 v id e o ta p e d  spoken u t t e r a n c e s  w hich had been 

o b ta in e d  by a s k in g  s p e a k e rs  t o  d e s c r i b e  o b j e c t s  i n  m otion  

( e . g . ,  a t e n n i s  b a l l ,  a c a r ,  s p ra y in g  w a te r ) .  S ix ty  sub­

j e c t s  e ach  re sp o n d ed  to  s t i m u l i  i n  one o f  t h r e e  p r e s e n t a ­

t i o n  c o n d i t i o n s  ( a u d i o v i s u a l ,  a u d i o v i s u a l  w i th o u t  l i p  and 

f a c i a l  c u e s ,  and a u d io - a lo n e )  o v e r  fo u r  s ig n a l  to  n o i s e  

r a t i o s .  The r e s u l t s  i n d i c a t e d  t h a t  v i s u a l  c u e s  can  a t  

t im e s  s i g n i f i c a n t l y  im prove com prehension  s c o r e s ,  even 

w i th  l i p  and f a c i a l  c u es  n o t  p r e s e n t .  A number o f  

p o s s i b l e  v a r i a b l e s  w hich may be r e l a t e d  t o  k i n e s i c  

u t i l i t y  f o r  sp eech  p r o c e s s in g  a r e  c o n s id e re d  and a 

t h e o r e t i c a l  model of a u r a l - v i s u a l  speech  p r o c e s s in g  i s  

d i s c u s s e d  i n  r e l a t i o n  t o  f u t u r e  s tu d y  and a p p l i c a t i o n s .
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INTRODUCTION

In  r e c e n t  y e a r s ,  i n t e r e s t  i n  s tu d y in g  th e  r o l e  p lay ed  

by n o n v e rb a l  b e h a v io r  w i t h i n  human com m unication  h a s  

s t e a d i l y  grown beyond t h e  l i m i t e d  s e t  o f  s t u d i e s  c a r r i e d  

o u t  i n  t h e  e a r l i e r  p a r t  o f  t h e  t w e n t i e t h  c e n tu r y .  The 

e a r l i e s t  s t u d i e s  on t h e  t o p i c  ( c f .  Darwin, 1872; D unlap , 

1927; S c h lo s b e rg ,  1941) were c o n c e rn e d  w i th  d e s c r i b i n g  th e  

u s e  o f  f a c i a l  e x p r e s s io n s  t o  convey  e m o t io n a l  m eanings.

The q u e s t i o n  u l t i m a t e l y  a r o s e  i n  t h e  a r e a  a b o u t  w h e th e r  

such  b e h a v io r s  w ere b i o l o g i c a l l y  d e te rm in e d  ( a n d ,  t h u s ,  

u n i v e r s a l )  o r  c u l t u r a l l y  l e a r n e d .  A f t e r  many y e a r s  o f  

r e s e a r c h  c o n t r o v e r s y ,  i t  now seems r e a s o n a b le  t o  say  t h a t  

b o th  t h e  b i o l o g i c a l  and c u l t u r a l  e x p l a n a t i o n s  a r e  needed 

t o  a c c o u n t  f o r  t h e  o f t e n  s u b t l e  and c o n s id e r a b ly  d i v e r s e  

u se  o f f a c i a l  e x p r e s s i o n s  by members o f  t h e  w o r l d 's  v a r i o u s  

la n g u a g e  g ro u p s .

W ith t h e  developm ent o f  c l i n i c a l  p sy ch o lo g y  such 

b e h a v io r s  a s  p o s t u r a l  s h i f t s ,  eye  movements, and hand 

p o s i t i o n i n g s  w ere s tu d ie d  by t h e  c l i n i c i a n  ( c f .  F reu d ,

1901) a s  a c l i n i c a l  t e c h n iq u e  f o r  " r e a d in g "  t h e  u n v e r b a l ­

i z e d  f e e l i n g s  o f  th e  c l i e n t .  A lth o u g h  more o f t e n  th a n  n o t  

t h e s e  s t u d i e s  w ere a n e c d o t a l ,  n o n - s y s t e m a t i c ,  and unad­

v i s e d l y  d e p e n d e n t  on t h e  judgem ent o f  one i n d i v i d u a l ,  

l a t e r  s y s t e m a t i c  i n v e s t i g a t i o n s  ( c f .  Ekman, 1964;
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M ehrabian , 1969; E x l in e ,  1966) d id  a t  l e a s t  b e a r  o u t  t h a t

c e r t a i n  human f e e l i n g s  c o n c e rn in g  i n t e r p e r s o n a l  power,

a f f e c t ,  and in v o lv em en t c o u ld  be r e l i a b l y  s i g n a l e d ,  w i th
1

l i m i t a t i o n s ,  by p o s t u r a l ,  eye  and hand b e h a v io r s .

P ro b a b ly  th e  e a r l i e s t  s tu d y  o f  com m unicative  body 

movements, o r  k i n e s i c  b e h a v io r ,  co n ce rn ed  what a r e  commonly 

c a l l e d  g e s t u r e s .  I n  f a c t ,  one f i n d s  s c h o l a r l y  comment on 

t h e  use  o f  g e s t u r e s  a s  a n  a l t e r n a t e  means o f  com m unication 

a s  f a r  back  a s  t h e  w r i t i n g s  o f  P l a to  (Hewes, 1976).  A l­

th o u g h  g e s t i c u l a t i o n  was t h e  f i r s t  ty p e  o f n o n v e rb a l  

com m unication  t o  r e c e i v e  fo rm a l  a t t e n t i o n ,  t h e  e x p e c t a t i o n s  

on t h e  p a r t  o f  e a r l y  w o rk ers  i n  t h e  a r e a — t h a t  a  grammar 

and d i c t i o n a r y  o f  g e s tu r e  c o u ld  be d e v e lo p e d - -d i s c o u ra g e d  

s tu d y  h e r e  when t h i s  o b j e c t i v e  proved  e l u s i v e  ( w i th  some 

v e r y  m inor e x c e p t io n s ,  c f .  M unari,  1963).

I t  was i n  t h e  e a r l y  work o f  B i r d w h i s t e l l  (1952) t h a t  

t h e  n o t i o n  of c o n te x t  e l u c i d a t e d  why grammars and d i c t i o n ­

a r i e s  ( i n  t h e  l i n g u i s t i c  s e n se )  were p ro b a b ly  n o t  p r a c t i c a l  

o b j e c t i v e s ,  b ecau se  a  k i n e s i c  b e h a v io r  ( e . g . ,  a head  nod) 

c o u ld  mean one t h i n g  ( e . g . ,  " I  u n d e r s ta n d " )  i n  one s i t u ­

a t i o n  ( a f t e r  a  q u e s t io n )  and mean som eth ing  e l s e  ( e . g . ,
2

" I  want t h a t  o n e" )  i n  a second s i t u a t i o n .  In  a d d i t i o n ,  

th e  e a s i l y  d e f in e d  g e s t u r e  wa3 r e p la c e d  by th e  k i n e s i c  a c t , 

w hich b e c a u se  i t  i n c lu d e s  more ty p e s  o f movements a s s i g n s ,  

t h e n ,  a g r e a t e r  v a r i e t y  and r i c h n e s s  t o  t h e  domain o f  

s p e e c h - r e l a t e d  n o n v e rb a l  b e h a v io r .  W ith t h e  above two 

c o n c e p tu a l  c l a r i f i c a t i o n s  t h e  p o t e n t i a l  was c r e a t e d  t o
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s tu d y  sp eech  r e l a t e d  k i n e s i c  a c t s  more p r o f i t a b l y .

And r e c e n t l y ,  i n t e r e s t  i n  s tu d y in g  body movements 

o c c u r r in g  d u r in g  v e r b a l i z a t i o n  h a s  been  r e k i n d l e d ,  p ro b ­

a b l y  b ecau se  o f  t h e  c l a r i f i c a t i o n s  d e s c r ib e d  above and 

b e c a u se  o f  t h e  im proved p o t e n t i a l  t o  d i s s e c t  communica­

t i v e  body movements f o r  s tu d y  made p o s s i b l e  w i th  t h e  c u r r e n t  

u se  o f  v id e o ta p e  and 16 mm sound f i l m  a s  a r e s e a r c h  t o o l  

( c f .  Condon and S a n d e rs ,  1975). However, t h e  more r e c e n t  

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

o f  v e r b a l  - k i n e s i c  message u n i t s  w i th o u t  im posing  a 

g ram m a tica l  model.

For exam ple , Condon (1966 , 1970, 1974) h a s  r e p o r t e d  

t h a t  a t  l e a s t  on t h e  m otor l e v e l  o f  b e h a v io r  a  s i g n i f i c a n t  

amount o f synchrony  e x i s t s :  ( 1 ) betw een t h e  s p e a k e r* s

body movements and t h e  a c o u s t i c  rhythm  w i t h i n  h i s  u t t e r ­

a n c e s  ( s e l f  s y n c h ro n y ) ;  and ( 2 ) betw een t h e  body and speech  

rhy thm s o f  two o r  more p e r s o n s  i n  t h e  same s p a t i a l  e n ­

v iro n m en t ( i n t e r a c t i o n a l  s y n c h rq p y ) . Condon and Sanders  

(1975) f u r t h e r  s u g g e s t  t h a t  young i n f a n t s  w i l l  sy n ch ro n ­

i z e  t h e i r  g r o s s  body movements w i th  t h e  speech  o u tp u t  

( l i v e  o r  a u d io  r e c o rd e d )  o f  an  a d u l t ,  b u t  n o t  t o  sucjh 

n o n -sp e e c h  sounds a s  t a p p in g  on a  t a b l e .  T h is  te n d e n c y  

f o r  a p e r s o n  t o  s y n c h ro n iz e  h i s  own body movements w i th  

h i s  speech  rhythm s seems t o  i n d i c a t e  t h a t  t h e  two a c t i v i ­

t i e s  a r e  p ro b a b ly  c o o r d in a te d  a t  some i n t e r n a l  b e h a v io r -  

p la n n in g  l e v e l ,  p o s s i b l y  f a c i l i t a t i n g  th e  m om ent-to- 

moment u t t e r a n c e  p r o c e s s in g  t a k in g  p la c e  i n  b o th  t h e



s p e a k e r  and  t h e  l i s t e n e r .

On a d i f f e r e n t  l e v e l ,  D ittm an  (1972) o b se rv ed  k i n e s i c  

a c t i v i t y  i n  r e l a t i o n  t o  h e s i t a t i o n s  w i th in  u t t e r a n c e  

c l a u s e s .  He r e p o r t s  t h a t  h e s i t a t i o n s  te n d  t o  o c c u r  i n  th e  

e a r l y  p a r t  o f  u t t e r a n c e s ,  w h i le  movements of t h e  body p a r t s  

t e n d  t o  o c c u r  a t  u t t e r a n c e  s t a r t  p o s i t i o n s .  He a l s o  n o te d  

t h a t  t h e  h ig h  in f o r m a t io n  word i n  th e  u t t e r a n c e  r e c e i v e s  

t h e  g r e a t e s t  s t r e s s  ( v o c a l l y  and k i n e s i c a l l y )  and t h a t  

head  nods f r e q u e n t l y  p u n c tu a te  b o u n d a r ie s  betw een lan g u ag e  

segm ents  h a v in g  one main c l a u s e .  D ittm ann  a rg u e s  t h a t  t h e  

te m p o ra l  r e l a t i o n  h e  o b se rv e d  betw een  body movements and 

sp eech  h e s i t a t i o n s  im p l i e s  t h a t  w i t h i n - u t t e r a n c e  body 

movements a r e  m otor m a n i f e s t a t i o n s  o f  u n d e r ly in g  c o g n i t i v e  

a c t i v i t y  c o n t r o l l i n g  speech  and i s  more m a n i f e s t  a t  t im e s  

when speech  does  n o t  f lo w  e v e n ly  ( o r  does  n o t  e x h a u s t  th e  

u n d e r ly in g  a c t i v i t y ) .  Kendon (1972) draws t h i s  same i n ­

f e r e n c e ,  w h i le  h e ,  i n  a d d i t i o n ,  goes  on to  d e s c r ib e  how 

t h e  sp eech  f lo w  and k i n e s i c  f lo w  com prise  a  c o m p a t ib le  

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

in g  i n t o  l a r g e r  o n e s )  o u tp u t s  w hich c o in c id e  a t  t h e  p ro ­

s o d ic  segm ents  l e v e l  o f  com m unication . In  h i s  w ords , th e  

s i t u a t i o n  i s  t h a t  o f  a " s i n g l e  u t t e r a n c e  w i th  two o u t ­

p u t s . "

A number o f  r e s e a r c h e r s  have employed th e  s t r a t e g y  

o f  exam in ing  slow m otion  v id e o ta p e d  o r  so u n d -f i lm e d  r e c o r d s  

o f  c o n v e r s a t io n  sam p les ,  l a s t i n g  a s  lo n g  a s  s i x t y  m in u te s ,  

o v e r  v e ry  ex ten d ed  p e r io d s  o f t im e  ( i n  s e v e r a l  c a s e s  t e n  

y e a r s  o r  more) i n  much th e  same way a s  a b i o l o g i s t  m ight
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exam ine t h e  s t r u c t  lire  o f  a  s u b s ta n c e  u s in g  a m ic ro sc o p e .

A p r im e example of t h i s  s t r a t e g y  i s  t h e  sem in a l  work o f 

B i r d w h i s t e l l  who r e p o r t s  (1966) t h a t  c e r t a i n  sem a n tic  a s p e c t s  

o f  a n  u t t e r a n c e  can  be k i n e s i c a l l y  marked i n  p r e d i c t a b l e  ways. 

These m ark e rs  c o n c e rn  such  t h i n g s  a s  p e r s o n a l  p ro n o u n s ,  v e rb  

t e n s e s ,  d i s t a l  r e l a t i o n s  ( h e r e ,  t h e r e ,  t h e s e ,  t h o s e ,  e t c . )  and 

p l u r a l i z a t i o n ,  i n  a d d i t i o n  to  r e f l e c t i n g  a c t i o n  r e l a t i o n s  

betw een  s u b je c t  and o b j e c t .  DeLong (1974) o b se rv e d  t h a t  c h i l ­

d r e n  f r e q u e n t l y  end t h e i r  u t t e r a n c e s  i n  c h i l d - t o - c h i l d  c o n v e r ­

s a t i o n s  w i th  a l e f t w a r d  and  downward head  movement. And f o l lo w ­

in g  a d i f f e r e n t  l i n e  o f  th o u g h t ,  L in d e n fe ld  (1971, 1974) r e ­

p o r t s  t h a t  t o  a  l i m i t e d  e x te n d  l e g  movements s t a r t  and s to p  a t  

p h ra se  b o u n d a r ie s .  S c h e f le n  (1974) d i s c o v e re d  a f t e r  many y e a r s  

c f  o b s e r v a t io n  t h a t  two com m unicants w i l l  r e l i a b l y  segment an  

e n t i r e  c o n v e r s a t io n  w i th  t h e  u se  o f  k i n e s i c  m ark e rs  a t  s e v e r a l  

l e v e l s  ro u g h ly  e q u i v a l e n t  t o  t h e  s e g m e n t- le v e l s  i n  w r i t i n g  o f :  

s e n te n c e ,  p a r a g ra p h ,  and  e s s a y .  F i n a l l y  Freedman (1973a , 1973b, 

1974 d e v is e d  a c a t e g o r y  sy s tem  in v o lv in g  b o d y -fo c u se d  movements 

(n e rv o u s  to u c h in g  o f  hand  to  h an d ,  hand t o  h e a d ,  e t c . )  and  ob­

j e c t  fo c u se d  movements (hands making c o n f i g u r a t i o n s  i n  t h e  a i r ) .  

The l a t t e r  g e n e r a l l y  o c c u r  d u r in g  sp eech  a c t i v i t y .

To summarize what t h e  above s t u d i e s  rev iew ed  h e re  

i n d i c a t e ,  s e v e r a l  t h i n g s  c a n .b e  s a i d ,  s p e c i f i c a l l y :  ( 1 ) non­

v e r b a l  b e h a v io r  i s  sy n c h ro n iz e d  w i th  t h e  rhy thm  o f  t h e  

u t t e r a n c e s  w i th in  w hich i t  o c c u r s :  ( 2 ) t h e  e x t e n t  o f  t h e

k i n e s i c  " o u tp u t"  i n  u t t e r a n c e s  can  v a r y  q u a l i t a t i v e l y  and



q u a n t i t a t i v e l y ,  p ro b a b ly  d ep en d in g  on u n d e r ly in g  c o g n i t ­

i v e  v a r i a b l e s  and  on t h e  ty p e  o f  v e r b a l  m a t e r i a l  b e in g  

e x p r e s s e d ;  (3 )  k i n e s i c  m a t e r i a l  i s  t e m p o ra l ly  s t r u c t u r e d  

s i m i l a r l y  t o  t h e  v e r b a l  m a t e r i a l  i t  o c c u r s  w i th ,  a l th o u g h  

n o t  w i th  t h e  m a th e m a t ic a l  p r e c i s i o n  o f  a grammar; (4) 

w i th in  u t t e r a n c e  k i n e s i c  b e h a v io r  i s  q u a l i t a t i v e l y  d i f f e r ­

e n t  th a n  k i n e s i c  b e h a v io r  o c c u r in g  i n  n o n -sp e e c h  s i t u a ­

t i o n s ;  and (5) k i n e s i c  b e h a v io r  can  be "a b o u t"  t h e  meaning 

o f  a t  l e a s t  some a s p e c t s  of t h e  v e r b a l  m a t e r i a l  i n  th e  

u t t e r a n c e .
A p l a u s i b l e  d e s c r i p t i o n  o f t h e  r o l e  p lay ed  by k i n e s i c  

b e h a v io r ,  e s p e c i a l l y  i n  t h e  com m unication  o f  c o g n i t i v e  

m a t e r i a l ,  seems t o  emerge w i th  k i n e s i c  b e h a v io r  a s s i s t i n g  

t h e  f u n c t io n i n g  o f v e r b a l  p r o c e s s in g  t o  v a r y in g  e x t e n t s .  

More s p e c i f i c a l l y ,  i t  seems t h a t  t h e  w i t h i n  u t t e r a n c e  

k i n e s i c  f lo w  i s  i n t i m a t e l y  in v o lv e d  w i th  t h e  sp eech  f lo w  

n e u r o l o g i c a l l y ,  t e m p o r a l ly ,  s e m a n t i c a l l y ,  and s t r u c t u r a l l y  

i n  a s u p p o r t iv e  way.

T h is  s u p p o r t iv e  r o l e  ( a s  opposed  t o  a p r im a ry  r o l e )  

t a k e n  by k i n e s i c  b e h a v io r  i s  c o n s i s t e n t  w i th  t h e  g e s t u r a l -  

ty p e  l a n g u a g e - o r i g i n  t h e o r i e s  a s s e r t e d  by some s tu d e n t s  

o f t h e  phy logeny  o f  la n g u a g e  b e h a v io r  ( c f .  S tokoe , 1975; 

S t e k l i s ,  1975). These t h e o r i s t s  a s s e r t  t h a t  g e s t u r a l  b e ­

h a v i o r  now m a in ta in s  a  v e s t i g a l  s t a t u s ,  a l th o u g h  i t  

p ro b a b ly  p re c e d e d  v e r b a l  b e h a v io r ,  i n  t im e ,  a s  t h e  p r i n ­

c i p a l  form  o f  human com m unication  and had th e  p o t e n t i a l  

t o  d e v e lo p  i n t o  a f u l l - f l e d g e d  sym bolic  system  had sound
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com m unication  n o t  p roven  more e f f i c i e n t  ( a c t u a l l y  i t  d id  

d e v e lo p  f u l l y  f o r  t h e  d ea f  who u se  s ig n  lan g u a g e  w h i le  i t  

d ev e lo p ed  p a r t i a l l y  i n  such i n s t a n c e s  a s  t h e  s ig n  l a n ­

guage used by A m erican In d ia n s  (cl,  Hewes, 1974).

In  a d d i t i o n ,  i t  seems p l a u s i b l e  to  s t a t e  t h a t  w i t h i n  

sp eech  body movement i s ,  i n  p a r t ,  l e a r n e d ,  and th u s  c u l ­

t u r a l l y  coded to  some e x t e n t .  For exam ple ,  Freedman (1974) 

r e p o r t s  t h a t  sp eech  r e l a t e d  k i n e s i c  a c t s ,  a s  he d e s c r i b e s  

them , were a lm o s t  c o m p le te ly  a b s e n t  w i t h i n  a g roup  o f  

c o n g e n i t a l l y  b l i n d  s u b j e c t s  w hich he had compared w i th  a 

s ig h te d  c o n t r o l  g ro u p .  A lso  d e m o n s t r a t in g  t h e  l e a r n e d  a s ­

p e c t  o f t h i s  ty p e  o f  k i n e s i c  b e h a v io r  i s  a s tu d y  by 

M ichae l and W i l l i s  (1968) w hich found t h a t  c h i l d r e n  h av in g  

a t  l e a s t  one y e a r  o f  s c h o o l  were s i g n i f i c a n t l y  b e t t e r  a t  

d eco d in g  common g e s t u r e s  t h a n  were c h i l d r e n  w i th o u t  a t  

l e a s t  one y e a r  o f  s c h o o l ,  r e g a r d l e s s  o f  a g e .

On t h e  o t h e r  h an d ,  s e v e r a l  s t u d i e s  have a l s o  demon­

s t r a t e d  t h a t  th e  lan g u a g e  h em isp h e re  i s  a c t i v e  i n  t h e  

p r o d u c t io n  o f sp eech  r e l a t e d  k i n e s i c  a c t s .  For exam ple , 

DeRenzi , P i e c z u r o ,  and V ignolo  (1968) compared b r a i n  

damaged p e r s o n s  and found t h a t  th o s e  p e r so n s  who e v id e n c e d  

e i t h e r  i d e a t i o n a l  a p r a x ia  (a d e c re a s e d  a b i l i t y  t o  demon­

s t r a t e  t h e  u se  o f  o b j e c t s )  o r  id eo m o to r  a p r a x i a  (a d e ­

c r e a s e d  a b i l i t y  t o  p e rfo rm  a n  i n t r a n s i t i v e  g e s t u r e  such  

a s  a  s a l u t e  o r  a  s i g n - o f - t h e - c r o s s )  were v e r y  l i k e l y  t o  

a l s o  e v id e n c e  a p h a s ia  (a d e c re a s e d  a b i l i t y  t o  u se  v e r b a l  

sy m b o ls ) .  They te rm ed  t h e  i n d i v i d u a l s  who were b o th
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a p r a x i c s  and  a p h a s i c s  a s  s u f f e r i n g  from a c o n c e p tu a l  d i s ­

o r d e r .  The above  e v id e n c e  seems t o  i n d i c a t e  t h a t  g e s t u r a l  

b e h a v io r  w hich r e q u i r e s  some s p e c i f i c  p la n  o f  p a r t i c u l a r
I . . . . .

m o tio n s  i s  p ro c e s s e d  by t h e  dom inant h e m isp h e re .

S u p p o r t in g  t h e  dom inant h em isp h e re  n o t i o n  a r e  s e v e r a l  

s t u d i e s  by Kimura (1973a , 1973b, 1974). For exam ple ,  she 

r e p o r t s  t h a t  t h e  hand g e s t u r e s  t h a t  o c c u r 5 d u r in g  t h e  speech  

o f  r i g h t  h a n d e r s  were more l i k e l y  t o  be perfo rm ed  by th e  

r i g h t  hand th a n  by t h e  l e f t  (3 t o  1 ) .  However, th o s e  g e s ­

t u r e s  o c c u r in g  d u r in g  n o n -sp e e c h  a c t i v i t y  were j u s t  a s  

l i k e l y  t o  be p e rfo rm ed  by e i t h e r  hand . L e f t  h a n d e r s  a r e  

l e s s  c l e a r  i n  t h i s  d i s t i n c t i o n .  Kimura and A rc h ib a ld  

(1974) a l s o  r e p o r t  t h a t  p e r s o n s  w i th  l e f t  h im is p h e re  b r a i n  

damage f i n d  i t  d i f f i c u l t  t o  copy v i s u a l l y  p r e s e n te d  b u t  

m e a n in g le s s  hand movements, w h i le  th e y  show no im pairm en t 

f o r  p e r fo rm in g  f l e x i o n s  o f  t h e  f i n g e r s  o r  f o r  co p y in g  

s t a t i c  hand p o s i t i o n s .  Both s e t s  of s t u d i e s  d e s c r ib e d  

h e r e  i n d i c a t e  t h a t  t h e  b e h a v io r  c o n s id e re d  p r e s e n t l y  i s  

a t  l e a s t  i n  p a r t  g e n e t i c a l l y  p r e d i s p o s t i o n e d .

The f o r e g o in g  s t u d i e s  have i n d i c a t e d ,  i n d i r e c t l y ,  

t h a t  n o n v e rb a l  b e h a v io r  o u g h t t o  f a c i l i t a t e  t h e  deco d in g  

o f  spoken m essag es ,  f o r  a  number o f  r e a s o n s .  However, i t  

sh o u ld  be  s a id  t h a t  th e y  d id  n o t  a t t e m p t  t o  m easure  how 

f u n c t i o n a l  t h i s  s u p p o r t  m igh t be when p r o c e s s in g  v a r i o u s  

k in d s  o f  u t t e r a n c e s .  I n  f a c t  few s t u d i e s  have made any  

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

a l i t y .



One o f  t h e  e a r l i e r  o f  t h i s  sm a ll  g roup  o f s t u d i e s  

(C h a p a n is ,  1972) f a i l e d  t o  f i n d  s u p p o r t  f o r  a f u n c t i o n a l  

r e l a t i o n s h i p .  However, i t  sh o u ld  be conceded t h a t  th e  

a u t h o r  was a d d r e s s in g  a  wide ra n g e  o f q u e s t i o n s ,  t h i s  p a r ­

t i c u l a r  one b e in g  a sm a ll  a s p e c t  o f  h i s  t e x t .  B r i e f l y ,  

he  a sk e d  p a i r s  o f  i n d i v i d u a l s  t o  c o o p e r a te  i n  s o lv in g  a  

p rob lem  w h i le  he m a n ip u la te d  th e  c h a n n e ls  open f o r  p a r ­

t i c u l a r  p a i r s  ( i . e . ,  norm al f a c e  t o  f a c e ,  t e le p h o n e  l i n e  

o n ly ,  hand w r i t i n g ,  and t y p e w r i t i n g ) .  A lthough  f a c e - t o -  

f a c e  c o n d i t i o n  to o k  s l i g h t l y  l e s s  t im e  f o r  s u b j e c t s  to  

co m p le te  t h e  p rob lem  th a n  d id  t h e  t e l e p h o n e  c o n d i t i o n  

( k i n e s i c  cue d e p r i v e d ) ,  t h e  d i f f e r e n c e  was b a r e l y  w o rth  

m e n tio n in g .  I t  m ight be p o in te d  o u t  how ever, t h a t  a 

c e i l i n g  e f f e c t  may have cau sed  th e  a b sen ce  o f  a  d ra m a t ic  

d i f f e r e n c e  and t h a t  t h e  ty p e  o f  v e r b a l  m a t e r i a l  ( a b s t r a c t )  

communicated was th e  l e a s t  l i k e l y  t o  b e n e f i t  from  g e s t u r a l  

s u p p o r t .

The above s p e c u l a t i o n s  seem c r e d i b l e  i n  l i g h t  o f  two 

v e ry  r e c e n t  and r e l a t e d  s t u d i e s .  Graham and A rgy le  (1975) 

a sk ed  E n g l i s h  and I t a l i a n  s p e a k e rs  t o  communicate t h e  

i d e n t i t y  o f  two d im e n s io n a l  sh ap es  (some o f  w hich were 

c a l l e d  " h ig h  c o d a b le "  b e c a u se  i t  was p o s s i b l e  t o  e a s i l y  

f in d  words t o  l a b e l  a s p e c t s  o f  t h e  sh ap e ,  a s  i n  " I t  i s  a 

d i s t o r t e d  t r i a n g l e  w i th  rounded  e d g e s ;"  and some were 

c a l l e d  low c o d a b le "  b ecau se  th e y  were v e ry  i r r e g u l a r  shapes  

w i th o u t  th e  a c c e s s  t o  c o n v e n ie n t  l a b e l s ) .  The a u t h o r s  

e i t h e r  p e r m i t t e d  s p e a k e rs  t o  f r e e l y  u se  t h e i r  h ands  to



h e lp  communicate t h e  i d e n t i t y  o f  t h e  f i g u r e  o r  t h e y  d id  

n o t  p e rm it  t h e  u se  o f  hands by r e q u e s t i n g  s p e a k e rs  to  f o ld  

t h e i r  arms w h i le  sp e a k in g .  The d e c o d e rs  drew what th e y  

th o u g h t  t o  be th e  a c t u a l  two d im e n s io n a l  s t i m u l i ,  based  on 

h e a r in g  t h e  s p e a k e r s '  m essages .  These d raw in g s  were th e n  

ju d g e d ,  s y s t e m a t i c a l l y ,  a s  t o  how a c c u r a t e l y  th e y  a p p r o x i ­

mated t h e  o r i g i n a l  d raw in g s .  As i t  tu rn e d  o u t ,  t h e  main 

e f f e c t  ( p e r m i t t i n g  th e  u se  o f hand g e s t u r e s  o r  p r o h i b i t i n g  

them) was found t o  be h ig h ly  s i g n i f i c a n t  f o r  b o th  E n g l i s h  

and I t a l i a n  s p e a k e rs  ( p < . 0 0 1 ) .

In  a d d i t i o n ,  two t r e n d s  were found : (1 )  I t a l i a n

s p e a k e rs  u t i l i z e d  t h e s e  f a c i l i t a t i v e  hand movements more 

e f f e c t i v e l y  th a n  d id  E n g l i s h  s p e a k e rs  ( p < . 0 0 1 ) ;  and  

( 2 ) low c o d a b le  t e s t  i te m s  b e n e f i t e d  more th a n  h ig h  cod­

a b l e  ones  when hand movements were a l lo w e d .  I t  sh o u ld  

a l s o  be p o in te d  o u t  t h a t  t h e  e x p e r im e n te r s  to o k  v e ry  

c a r e f u l  p r e c a u t i o n s  to  a v o id  t h r e a t s  to  e x p e r im e n ta l  

v a l i d i t y  d u r in g  a l l  p h a se s  o f t h e  s tu d y .  They th e n  p e r ­

formed an Ex P o st  F ac to  a n a l y s i s  t o  e v a l u a t e  i f  and  t o  

what e x t e n t  t h e  r e q u e s t i n g  of s p e a k e rs  t o  foLd t h e i r  arm s 

w h i le  sp eak in g  may have d i s r u p t e d  t h e  e x e c u t io n  o f  speech  

b e h a v io r .  However, th e y  found no d i f f e r e n c e s  a c r o s s  t h e  

two c o n d i t i o n s  w i th  r e s p e c t  t o  a number o f e x t r a v e r b a l  

m easures  d e s ig n e d  t o  a s s e s s  t h i s  p o s s i b i l i t y .

In  a r e l a t e d  s tu d y ,  Graham and Heywood (1975) i n v e s t i ­

g a t e d ,  u s in g  th e  same m a t e r i a l s  d e s c r ib e d  ab o v e ,  what 

e f f e c t s  t h e  e l i m i n a t i o n  o f  g e s tu r e  m igh t have  on such



11

t h i n g s  a s  s e m a n tic  c o n te n t  o f  u t t e r a n c e s  and t h e  t o t a l  

t im e  sp e n t  s p e a k in g ,  e t c .  T h e ir  f i n d i n g s  i n d i c a t e d  t h a t  

t h e  i n h i b i t i o n  o f  g e s tu r e  i n  t h e  com m unication  o f two dim­

e n s io n a l  form s r e s u l t e d  i n :  ( 1 ) q u i t e  e x p e c te d ly ,  a g r e a t e r

number o f  words and  p h r a s e s  d e n o t in g  s p a t i a l  r e l a t i o n s :

( 2 ) a  few er number o f  such  d e m o n s t r a t iv e s  a s  " t h a t , "

" h e r e , "  e t c .  and (3 )  a  h i g h e r  p r o p o r t i o n  o f t im e  sp e n t  p a u s ­

in g  d u r in g  sp e a k in g  t im e .  In  a d d i t i o n ,  t h e  low c o d a b le  

and h ig h  c o d a b le  i te m s  were found t o  d i f f e r  s i g n i f i c a n t l y  

i n  t h e i r  r e s p e c t i v e  e f f e c t s  on th e  s p e a k e r s '  o u tp u t s  o v e r  

a  number o f e x t r a v e r b a l  m easu res  such a s  t o t a l  number o f  

words u s e d ,  t o t a l  number o f p a u s e s ,  and number o f  d e s ­

c r i p t i v e  noun and v e rb  p h r a s e s .

What t h e  p r e v io u s  t h r e e  s t u d i e s  i n d i c a t e  i s  t h a t  w i t h i n  

u t t e r a n c e  k i n e s i c  c u es  can  p la y  a  f u n c t i o n a l  r o l e ,  a l th o u g h  

t h e  im p o r ta n c e  o f  t h i s  r o l e  v a r i e s  depend ing  on t h e  ty p e  

o f  v e r b a l  m a t e r i a l  b e in g  e x p r e s s e d .  What th e y  a l s o  i n ­

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

s i t u a t i o n s ,  where a d d in g  k i n e s i c  cu e s  e i t h e r  does  n o t  im­

p rove  l i s t e n e r  p e r fo rm a n c e s  (su c h  a s  was found i n  t h e  

d y a d ic  a b s t r a c t  p ro b le m -s o lv in g  s i t u a t i o n )  o r  a d d s  a 

s i g n i f i c a n t  b u t  sm a l l  im provem ent. What t h e  p r e v io u s  

t h r e e  s t u d i e s  have n o t  a d d re s s e d  i s  t h e  m easurem ent of 

what p e r c e n t  improvement i n  com prehension  r e s u l t s  from 

k i n e s i c  c u e s .  Nor have th e y  d i r e c t l y  i n v e s t i g a t e d  th e  

k i n e s i c  r o l e  i n  te rm s  of a c t u a l  com prehension  s in c e

th e y  o b se rv e d  t im e  ta k e n  t o  p rob lem  s o lv e  o r  t h e  d e g re e  
t o  w hich a r e c r e a t e d  d raw ing  matched a n  o r i g i n a l  one.



No s tu d y  seems t o  have i n v e s t i g a t e d  t h e  k i n e s i c  r o l e  

d i r e c t l y ,  a s  have i n v e s t i g a t o r s  o f  t h e  r e l a t e d  b u t  con­

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

sp eech  com prehension .

One e a r l y  s tu d y  i n  p a r t i c u l a r  (Sumby and P o l l a c k ,  1954) 

d e m o n a tra te s  how th e  c o n t r i b u t i o n  o f  k i n e s i c  cu es  m ight be 

i n v e s t i g a t e d .  In  t h e  Sumby and P o l l a c k  s tu d y ,  a  g roup  o f  

s p e a k e rs  was r e q u e s t e d  t o  say  i n d i v i d u a l  words w hich 

l i s t e n e r s  were t h e n  a sk ed  t o  i d e n t i f y  from  s p e c i f i c  word 

l i s t s  o f  v a ry in g  l e n g t h s  ( 8 -2 5 6 ) .  The m ajo r  m a n ip u la t io n  

i n  t h e  s tu d y  was w h e th e r  l i s t e n e r s  co u ld  see  t h e  s p e a k e r ' s  

f a c e  ( s p e a k e r s  were a sk ed  t o  o n ly  move t h e i r  l i p s )  o r  n o t .  

In  a d d i t i o n ,  s i x  s ig n a l  t o  n o i s e  r a t i o s  were employed by 

a d d in g  a w h i te  n o i s e  background t o  t h e  s p e a k e r s '  v o i c e s ,  

t h e  i n t e n s i t i e s  o f  b o th  t r a c k s  b e in g  c o n t r o l l e d  e l e c ­

t r o n i c a l l y .  The f in d i n g s  of t h e  i n v e s t i g a t i o n  were t h a t :  

( 1 ) l i p  c u e s  d id  s i g n i f i c a n t l y  add to  t h e  a c c u ra c y  o f  word 

i d e n t i f i c a t i o n  s c o r e s ;  ( 2 ) t h e  s i z e  of t h e  c o n t r i b u t i o n  

o f  l i p  c u es  t o  im proved a c c u ra c y  was c o n s id e r a b ly  g r e a t e r  

(40-80% dep en d in g  on w o r d - l i s t  s i z e )  where t h e  s i g n a l  t o  

n o i s e  r a t i o  was low (-3 0  db) th a n  when i t  was h ig h  (0-10% 

a t  0 d b ) ; and (3 )  t h e  s i z e  o f t h e  c o n t r i b u t i o n  was s i g ­

n i f i c a n t l y  g r e a t e r  where t h e  t a s k  was e a s i e r  ( i . e . , 

s m a l l e r  w o r d - l i s t ) .

The a u t h o r s  a l s o  examined t h e  o p e r a t i o n  o f  a  c e i l i n g  

e f f e c t  t h e y  had fo u n d ,  by e v a l u a t i n g  how much of a  con­

t r i b u t i o n  l i p  c u es  r e n d e re d  com prehension  r e l a t i v e  t o  th e
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room a v a i l a b l e  f o r  improvement o v e r  t h e  a u d io - a lo n e

s c o re s  a t  t h e  s ix  S/N r a t i o s .  In  com paring  th e  o b se rv ed

improvement d iv id e d  by th e  a v a i l a b l e  room f o r  im provem ent,

th e y  s t a t e d  t h a t :

T h is  r a t i o  i s  a p p ro x im a te ly  c o n s ta n t  o v e r  a wide ra n g e  
o f sp eech  t o  n o i s e  r a t i o s .  S p e c i f i c a l l y ,  f o r  t h e  
8 -word v o c a b u la ry  t h e  r a t i o  i n c r e a s e s  from  ab o u t  .81  
a t  a  s/N r a t i o  o f  -30 db t o  a b o u t  .95  a t  a  S/N r a t i o  
o f -6 db. For t h e  32 word v o c a b u la ry  t h e  r a t i o  i n ­
c r e a s e s  from  .7 7  t o  .8 1  o v e r  t h e  same r a n g e . . . .  
P r a c t i c a l l y  s p e a k in g ,  how ever, s in c e  t h e r e  i s  a  much 
g r e a t e r  o p p o r tu n i t y  f o r  t h e  v i s u a l  c o n t r i b u t i o n  a t  
low sp eech  t o  n o i s e  r a t i o s ,  i t s  a b s o l u t e  c o n t r i b u t i o n  
can be e x p l o i t e d  most p r o f i t a b l y  u n d er  t h e s e  c o n d i t i o n s .

A lth o u g h  th e  above s tu d y  was th o u g h t  a good model f o r  

t h e  developm ent o f  a  f u n c t i o n a l  ty p e  s p e e c h -s u p p o r t  k i n e s i c  

s tu d y ,  s e v e r a l  t h i n g s  a b o u t  t h e  s tu d y  ough t to  be s t r e s s e d :  

( 1 ) i t  d id  n o t  d e a l  w i th  n a t u r a l  ru n n in g  sp e e c h ,  a s  s p e a k e rs  

were a sk e d  t o  say  one word a t  a t im e ;  (2 ) s p e a k e rs  were 

n o t  p e r m i t t e d  to  move k i n e s i c a l l y ;  and (3 )  s p e a k e rs  were 

n o t  a t t e m p t i n g  t o  v e r b a l l y  communicate i n  t h e  u s u a l  s en se  

s in c e  th e y  were a r t i c u l a t i n g  i te m s  on a word l i s t .  However, 

t h e  s tu d y  does  su g g es t :  t h e  im p o r ta n c e  o f th e  v a r i a b l e s  o f  

n o i s e  and l i n g u i s t i c  c o n te x t  i n  r e l a t i o n  t o  c a r r y in g  o u t 

m u lt i -m o d a l  s t u d i e s .

In  g e n e r a l  t e r m s ,  what t h e  p r e s e n t  s tu d y  sough t to  

a c c o m p l ish  was to  m easure t h e  c o n t r i b u t i o n  o f k i n e s i c  b e ­

h a v io r  t o  t h e  com prehension  o f  sp eech . I t  a l s o  sough t to  

d e s c r i b e  how such v a r i a b l e s  a s  ty p e  o f  v e r b a l  c o n t e n t ,  

n o i s e  and l e n g t h  o f  u t t e r a n c e  m ight i n f l u e n c e  w h a tev e r  

v i s u a l  c o n t r i b u t i o n  m igh t be fo u n d . S p e c i f i c a l l y ,  i t  was
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a s k e d :

1 . Can i t  be d e m o n s tr a te d  t h a t  t h e  a c c u ra c y  o f  th e  

r e c e i v e r ' s  com prehension  w i l l  be h ig h e r  when v i s u a l  

body c u e s  ( e . g . ,  h a n d s ,  f a c e ,  s h o u ld e r s )  accompany 

v e r b a l  u t t e r a n c e s  t h a n  when such c u es  a r e  a b s e n t?

2. W il l  n o i s e  have l e s s  o f  a  d e t r im e n t a l  e f f e c t  on 

com prehension  when k i n e s i c  m a t e r i a l  i s  p r e s e n t  

t h a n  when such  c u es  a r e  a b s e n t?

3. W il l  c e r t a i n  t y p e s  o f v e r b a l  c o n te n t  ( e . g . ,  v e r b s )  

d e s c r i b i n g  a c t i o n )  have a g r e a t e r  com prehension  

s c o re  p o t e n t i a l  w i th  v i s u a l  cue a s s i s t a n c e  th e n  

w i l l  o t h e r  t y p e s  o f  v e r b a l  c o n te n t  ( e . g . ,  a b s t r a c t  

n ou n s)?

4 . W il l  any  o f  t h e  t h r e e  above  q u e s t i o n s  need t o  be 

q u a l i f i e d  by such v a r i a b l e s  a s  sex  o f  s p e a k e r ,  

sex  o f  l i s t e n e r ,  o r  l e n g t h  o f  u t t e r a n c e ?

A c a s u a l  o b s e r v e r  m ight c o n s id e r  some o f  t h e  above 

q u e s t i o n s  u n n e c e s s a ry  and a rg u e  t h a t  i t  i s  o b v io u s  t h a t  

k i n e s i c  m a t e r i a l  can  o n ly  im prove v e r b a l  com prehension . 

However, s tu d e n t s  o f  n o n v e rb a l  b e h a v io r  ( c f .  H a ley ,  1963) 

have  o f t e n  p o in te d  o u t  t h a t  v i s u a l  cu es  accom panying an  

u t t e r a n c e  can  in d e e d  s u p p o r t  t h e  v e r b a l  c o n t e n t ,  b u t  can  

a l s o  c o n t r a d i c t  t h a t  c o n te n t  o r  c a r r y  i n f o r m a t io n  a b o u t  

some o t h e r  a s p e c t  o f  t h e  com m unication . Thus, t h e  p o t e n t i a l  

f o r  accom panying v i s u a l  c u e s  t o  add n o th in g  t o  t h e  se m a n tic  

c o n te n t  o r  even t o  c o n t r a d i c t  t h e  se m a n tic  c o n te n t  e x i s t s  

i n  a d d i t i o n  t o  t h e  common s e n se  n o t io n  t h a t  g e s t u r e s  a s s i s t



15

i n  th e  com m unica tion  o f  i d e a s  ( i t  i s  t a n g e n t a l l y  i n t e r e s t i n g  

t o  n o te  h e re  t h a t  many p e o p le  f e e l  i t  i s  n o t  good t o  " sp e a k -  

w i th -y o u r - h a n d s "  w h i le  e n g a g in g  i n  s p e e c h ) .

PRELIMINARY EXPERIMENTS

W ith t h e  f o r e g o i n g  o b j e c t i v e s  i n  m ind, a  p i l o t  s tu d y  

( o r  more a c c u r a t e l y  a  p ro b e )  was c o n c e iv e d  and c a r r i e d  o u t ,  

b a se d  on th e  c o n c e p t  o f  t h e  sp eech  a c t  ^ a s  a  f o c a l  p o i n t .

The b a s ic  g o a l  o f  t h e  f i r s t  p i l o t  was t o  i n v e s t i g a t e  how 

a c c u r a t e l y  r e c e i v e r s  c o u ld  d e t e c t  a  g iv e n  sp eech  a c t  w i th o u t  

h e a r in g  th e  v e r b a l  c o n t e n t .  I t  was assumed t h a t  such  in fo rm ­

a t i o n  a b o u t  w h e th e r  a n  u t t e r a n c e  was a  q u e s t i o n ,  command o r  

a s s e r t i o n  would be coded w i t h i n  th e  s p e a k e r s  k i n e s i c  p e r f o r ­

mance, e s p e c i a l l y  s in c e  su ch  in f o r m a t i o n  i s  n o t  f r e q u e n t l y  

made e x p l i c i t  i n  t h e  v e r b a l  c o n t e n t ,  b u t  i s  r a t h e r  im p l ie d  

by such  t h i n g s  a s  v o ic e  i n t o n a t i o n  (w hich  p r i o r  s tu d y  had  

shown (kendon , 1972 ) was c l o s e l y  r e l a t e d  t o  body movement).

The s tu d y  was c a r r i e d  o u t  by h a v in g  i n d i v i d u a l s ,  i n  

p a i r s ,  p a r t i c i p a t e  i n  a  s t r u c t u r e d  i n t e r v i e w  w hich  was so  

programmed t h a t  p a r t i c i p a n t s  would a s k  q u e s t i o n s ,  make p o s i ­

t i v e  and n e g a t i v e  a s s e r t i o n s ,  and  g iv e  d i r e c t i o n s .  The 

p e r fo rm a n c e s  o f  t h e s e  s p e a k e r s  were v id e o ta p e d  w i th  cam era 

i n  f u l l  v iew  o f  b o th  p a r t i c i p a n t s .  T h i r t y - e i g h t  u t t e r a n c e s  

from  th e  t o t a l  g e n e r a te d  by t h e  10 p a r t i c i p a n t s  were 

s e l e c t e d  a s  b e in g  exam ples o f  i n t e r r o g a t i v e ,  a s s e r t i v e ,  

n e g a t i v e ,  o r  d i r e c t i v e  sp eech  a c t s .  The p r e s e n t a t i o n a l  

v id e o ta p e  was e d i t e d  e l e c t r o n i c a l l y  i n  such  a  way t h a t
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s t im u lu s  ty p e s  were random ly seq u en ced ,  w i th  b la n k  sp a c e s  b e ­

tw een s u c c e s s iv e  i te m s  on th e  t a p e .  The s e t  o f  u t t e r a n c e s  

ran g ed  i n  d u r a t io n  betw een t h r e e  and n in e  seconds  o f ta p e  

t im e .  U n f o r tu n a t e ly ,  becau se  u t t e r a n c e s  were f r e q u e n t l y  

e d i t e d  o u t  o f ru n n in g  sp e e c h ,  s t im u lu s  f o r e p e r i o d s  were n o t  

more th a n  one second e a c h .

A re s p o n s e  s h e e t  was c o n s t r u c t e d  w i t h i n  which each  o f  t h e  

38 s t i m u l i  was r e p r e s e n te d  by one m u l t i p l e . c h o i c e  q u e s t i o n ,  

w i th  t h e  same f o u r  p o s s i b l e  answ ers  f o r  a l l  i t e m s :  ( 1 )

i n t e r r o g a t i v e ,  (2) a s s e r t i o n ,  (3) n e g a t i v e ,  and (4 )  r e q u e s t .
\

R esponden ts  would v iew  each  o f  th e  v id e o ta p e d  u t t e r a n c e s ,  i n  

t u r n ,  and mark t h e  answ er s h e e t  a t  t h e  end of e ach  p r e s e n t a ­

t i o n  o f an  i te m .  W ith in  t h i s  d e s ig n  no c o n t r o l  g roup  was 

used s in c e  th e  h y p o th e s i s  was t h a t  t h e  r e s p o n d e n t s '  a c c u r ­

a c y  s c o re s  would be s i g n i f i c a n t l y  h i g h e r  th a n  what cou ld  be 

e x p e c te d  by chance (25% i n  t h i s  c a s e ) .

Twenty f o u r  u n d e rg ra d u a te s  (12 male and 12 fem a le )  were 

r e c r u i t e d  from a b a s i c  c o u rse  i n  com m unication a t  Queens 

C o l le g e  i n  New York and asked  to  v iew  t h e  ta p e  and answ er 

m u l t i p l e  c h o ic e  q u e s t i o n s .  S u b je c ts  were t e s t e d  i n  g roups  

o f two t o  t h r e e  a t  a t im e .  The r e s u l t s  i n d i c a t e d  t h a t :

( 1 ) s u b j e c t s  d id  b e t t e r  th a n  chance e x p e c ta n c ie s  would p r e ­

d i c t  a t  i d e n t i f y i n g  q u e s t io n s  and n e g a t i v e s  b u t  n o t  a t  t h e  

re m a in in g  two ty p e s  ( a s s e r t i o n s  and r e q u e s t s ) :  ( 2 ) a l th o u g h

s u b j e c t s  d id  b e t t e r  th a n  what chance e x p e c ta n c ie s  cou ld  e x ­

p l a i n ,  t h e  e f f e c t  was n o t  a s t r o n g  one ( th e  o v e r a l l  h i t  r a t e  

was 347», 9% o v e r  what chance s c o re s  shou ld  b e ) .  S e v e ra l
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t h i n g s  ought t o  be c o n s id e r e d ,  how ever, a b o u t  t h e  t a s k  r e ­

q u i r e d  o f  r e s p o n d e n t s .  F i r s t ,  t h e  r e c e i v e r s  were a sk ed  t o  

v iew  th e  m a t e r i a l s  o u t  o f  t h e i r  o r i g i n a l  c o n t e x t s ,  w hich 

makes t h e  t a s k  h a r d e r .  S econd , t h e  sound , which n o rm a lly  

accom panies  sp e e c h  p e r c e p t i o n ,  was a b s e n t ,  making th e  t a s k  

somewhat u n n a t u r a l  f o r  no rm a l h e a r i n g  s u b j e c t s .

A s tu d y  d i s c u s s e d  e a r l i e r  i s  p ro b a b ly  s i g n i f i c a n t  i n  

t h e  e v a l u a t i o n  o f  t h e  r e s u l t s  o f  t h e  f i r s t  p i l o t .  Sumby and 

P o l l a c k  (195*0 fo u n d  t h a t  l i p  c u es  f a c i l i t a t e d  sp eech  

co m p reh en sio n  b e s t  when t h e  t a s k  was an  e a sy  on e . S in c e  th e  

t a s k  employed p r e s e n t l y  was a  r e l a t i v e l y  d i f f i c u l t  one , th e  

u s e f u l n e s s  o f  v i s u a l  cu e s  may have been  a t  t h e i r  lo w e s t  

p o t e n t i a l .  Thus, i t  may n o t  be so  s u r p r i s i n g  t h a t  s u b j e c t s  

d id  o n ly  s l i g h t l y  b e t t e r  t h a n  chance  e x p e c ta n c ie s  would 

p r e d i c t .  I t  i s  q u i t e  p o s s i b l e ,  how ever, t h a t  a  d i f f e r e n t
ii

ty p e  o f  d e s ig n  would have g e n e r a te d  more d ra m a t ic  r e s u l t s .

A second  p i l o t  s tu d y  was c a r r i e d  o u t  w hich a t t e m p te d  t o  

e v a l u a t e  t h e  c o n t r i b u t i o n  o f  k i n e s i c  c u es  t o  sp eech  com pre­

h e n s io n  more d i r e c t l y  t h a n  had th e  f i r s t  p i l o t .  I n  t h i s  

second  i n v e s t i g a t i o n  a  c o n t r o l  g ro u p  was used  t o  e s t a b l i s h  

a  b ase  l i n e  w i th  w hich t o  e v a lu a t e  t h e  k i n e s i c  c o n t r i b u t i o n .  

T h a t i s ,  one g roup  would b o th  s e e  and h e a r  t h e  s t i m u l i  w h i le  

t h e  o t h e r  g roup  would o n ly  h e a r .  A ls o ,  t h e  e f f e c t s  o f  n o i s e  

w ere a l s o  in c lu d e d  w i t h i n  t h e  d e s ig n  a s  a  m ajo r  m a n ip u la t io n .

T h is  second  s tu d y  was c a r r i e d  o u t  by f i r s t  c o n s t r u c t i n g  

a  s t im u lu s  t a p e  c o n s i s t i n g  o f  b r i e f  e x c e r p te d  u t t e r a n c e s
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b r o a d c a s t  on s e v e r a l  day tim e  t e l e v i s i o n  soap o pera  p rogram s.

A s e t  o f  12 u t t e r a n c e s  was o b ta in e d  i n  t h i s  manner. Each 

u t t e r a n c e  was t r a n s c r i b e d  f o r  l a t e r  a n a l y s i s .  Twenty fo u r  

o b s e r v e r s  were th e n  a sk ed  t o  v iew  each  o f t h e  12 i t e m s ,  i n  

t u r n ,  and to  w r i t e  t h e  c o n te n t  o f  u t t e r a n c e s  a s  a c c u r a t e l y  

a s  p o s s i b l e  a f t e r  ea c h  i n d i v i d u a l  p r e s e n t a t i o n .  O b s e rv e r s '  

t r a n s c r i p t i o n s  would th e n  be compared w i th  th e  c o r r e c t  t r a n s ­

c r i p t i o n s  of t h e  12 i te m s  and s c o re d  fo r  e r r o r s  ( i . e . ,  m is s ­

in g  words and morphemes). S ix  d i f f e r e n t  o b s e r v e r s  re sp o n d ed  

to  t h e  12 i te m s  i n  e ach  o f t h e  f o l lo w in g  p r e s e n t a t i o n  con­

d i t i o n s :  ( 1) a u r a l  and v i s u a l  cu es  a v a i l a b l e ;  ( 2 ) a u r a l

cu es  o n ly ;  (3)  a u r a l  and v i s u a l  cues  a lo n g  w i th  a w h ite  

n o i s e  background ; and (4 )  a u r a l  cu es  o n ly  w i th  a w h i te  n o i s e  

background .

The r e s u l t s  i n d i c a t e d  s e v e r a l  t h i n g s .  F i r s t ,  a d d in g  

v i s u a l  c u es  d e c re a s e d  l i s t e n e r s '  com prehension  e r r o r s  b o th  

w i th  n o i s e  p r e s e n t  and  w i th  n o i s e  a b s e n t .  Second, ad d in g  

n o i s e  i n c r e a s e d  e r r o r s  a t  a l l  t im e s .  And t h i r d ,  t h e  im prove­

ment r e s u l t i n g  from  a d d in g  th e  v i s u a l  m a t e r i a l  was s i g n i f i c a n t ­

l y  g r e a t e r  i n  t h e  n o i s e  c o n d i t i o n  th a n  i n  th e  n o - n o is e  c o n ­

d i t i o n .  These f i n d i n g s  were c o n s i s t a n t  w i th  t h e  Sumby and 

P o l l a c k  f i n d i n g s ,  th u s  p r o v id in g  encouragem ent f o r  f u r t h e r  

i n v e s t i g a t i o n .

A t h i r d  and f i n a l  p i l o t  s tu d y  was u n d e r ta k e n  w hich h o p e­

f u l l y  would t e s t  t h e  a c t u a l  d e s ig n  o f  t h e  main e x p e r im e n ts  

t o  be pe rfo rm ed . T h is  l a s t  p i l o t  was c a r r i e d  o u t  by r e ­

c r u i t i n g  seven  u n d e rg ra d u a te s  from  a b a s ic  c o u r s e  i n
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com m unica tion  a t  Queens C o l le g e  i n  New York and a s k in g  them 

t o  view  a  s e r i e s  o f  8mm s i l e n t  f i lm e d  e x c e r p t s  o f  v a r io u s  

t y p e s  o f  moving o b j e c t s  ( e . g . ,  a  c a r  making a  b ro k e n -u  t u r n ,  

a  p ig e o n  w a lk in g  i n  a  p a r k ,  a  m o b ile  w i th  h a n g in g  c a rd b o a rd  

o w ls ,  e t c . )  w hich  had  b een  c o l l e c t e d  f o r  use  i n  th e  s tu d y .  

There  were 15 such  8mm r e c o r d i n g s  o f  moving o b j e c t s  which 

each  o f  t h e  s e v e n  s p e a k e r s  v iew ed , i n  t u r n ,  and th e n  a t t e m p t ­

ed t o  d e s c r i b e  t o  a  second  p e r s o n  who would draw a  d iag ram  

o f  th e  15 com m u n ica ted -ab o u t a c t i o n s .  As each  o f  th e  se v en  

s p e a k e r s  w ent a b o u t  d e s c r i b i n g  th e  15 a c t i o n s  s e e n  on th e  

s i l e n t  8mm f i l m  t o  a  second  p e r s o n ,  t h e  s p e a k e r  was v id e o ­

ta p e d  by a n  acknow ledged b u t  h id d e n  cam era and m ic rophone . 

T h is  p ro c e d u re  y i e l d e d  105 v id e o ta p e d  d e s c r i p t i o n s  i n  a l l .  

With t h e  u se  o f  e l e c t r o n i c  e d i t i n g ,  a  s t im u lu s  p r e s e n t a t i o n  

ta p e  was c o n s t r u c t e d  c o n s i s t i n g  o f  21 i t e m s .

The 21 i te m s  on th e  s t im u lu s  p r e s e n t a t i o n  t a p e  were 

c h o sen  so  t h a t  a l l  s ev en  s p e a k e r s  would be e q u a l l y  r e p r e ­

s e n te d  and t h a t  each  o f  t h e  o r i g i n a l  15 f i lm e d  a c t i o n s  

would be d e s c r i b e d  a t  l e a s t  once , w i th  s i x  o f  them b e in g  

d e s c r ib e d  tw ic e .  The number o f  words i n  th e  u t t e r a n c e s  

c o n ta in e d  on th e  s t im u lu s  t a p e  ra n g e d  from  11 t o  5 7 *. 

R e c e iv e r s  were r e c r u i t e d  f rom  a  second  b a s ic  c o u r s e  a t  t h e  

above s c h o o l .  Twenty f o u r  i n  a l l  v iew ed  th e  21 s t im u lu s  

i te m s  and re sp o n d e d  by w r i t i n g  what th e y  th o u g h t  th e y  h e a rd  

i n  each  s t im u lu s  im m e d ia te ly  a f t e r  h e a r i n g  each  i te m .  The 

e x p e r im e n te r  would w a i t  u n t i l  e ach  s u b j e c t  had f i n i s h e d  

w r i t i n g  b e f o r e  g o in g  on. P o u r  c o n d i t i o n s  were used  t o  m anipu­
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l a t e  t h e  a v a i l a b i l i t y  o f v i s u a l  c u es  and t h e  u se  o f  w h ite  

n o i s e .  A g a in ,  r e s p o n s e  s h e e t s  were s c o re d  f o r  e r r o r s  i n  

te rm s  o f  m is s in g  words and morphemes. Twenty f o u r  s u b j e c t s  

were random ly a s s ig n e d  t o  one o f  t h e  f o u r  c o n d i t i o n s  and 

t e s t e d  w i th in  r e s p e c t i v e  g ro u p s  o f  s ix .

The r e s u l t s  a r e  shown i n  F ig u re  1 , where i t  can  be seen  

t h a t  some s u p p o r t  f o r  t h e  main h y p o th e se s  was fo u n d ,  a l th o u g h  

t o  a l i m i t e d  e x t e n t .  In  t h e  two n o i s e  c o n d i t i o n s ,  t h e  a d d i ­

t i o n  o f  v i s u a l  c u e s  shows th e  p r e d i c t e d  e f f e c t ,  b u t  i n  t h e  

two n o - n o is e  c o n d i t i o n s  t h e  e f f e c t  was n o t  o b ta in e d .  In 

a d d i t i o n ,  t h e  v a r i a b l e  o f  l e n g t h - o f - u t t e r a n c e  a p p e a re d  to  

be i n v e r s e l y  r e l a t e d  to  t h e  o v e r a l l  a c c u ra c y  of s c o r e s ,  

b u t  n o t  w i th o u t  e x c e p t io n s .  There  were no s i g n i f i c a n t  sex  

d i f f e r e n c e s  f o r  s p e a k e rs  o r  l i s t e n e r s ,  w h i le  some s p e a k e rs  

a p p e a re d  t o  be more s u c c e s s f u l  com m unicators  th a n  o t h e r s ,  

w i th  r e s p e c t  t o  l i s t e n e r s '  a c c u ra c y  s c o r e s .

C o n s id e re d  t o g e t h e r ,  t h e  t h r e e  p i l o t  s t u d i e s  su g g e s te d  

s e v e r a l  t h i n g s :  (1)  i t  i s  p ro b a b ly  n o t  w ise  t o  t e s t  th e  

f u n c t i o n a l  u s e s  o f  t h e  k i n e s i c  f lo w  w i th  r e s p e c t  t o  speech  

by rem oving th e  speech  t r a c k  from t h e  t a s k  e n t i r e l y ,  a s  t h e  

f u n c t i o n a l  v a lu e  o f sp eech  r e l a t e d  k i n e s i c  c u es  p ro b a b ly  

o n ly  t h r i v e s  w i th  g r e a t e r  d e g re e s  of a  v o c a l  c o n t e x t ;  (2) 

t h e  t a s k  g iv e n  t o  t h e  l i s t e n e r s  sh o u ld  n o t  be so d i f f i c u l t  

t h a t  i t  d i s r u p t s  t h e i r  a b i l i t i e s  to  r e l a t e  body c u e s  to  some 

fram ework o f  l i n g u i s t i c  m eaning; (3)  t h e  ty p e  o f  v e r b a l  

m a t e r i a l  b e in g  e x p re s s e d  by s p e a k e r s  o ugh t to  be s e l e c t e d  

w i t h i n  some p a r t i c u l a r  s em a n tic  domain; (4 )  r a t h e r  th a n



F ig u re  C a p t io n

F ig u re  1. Mean number o f  e r r o r s  made by s ix  s u b j e c t s  

i n  each  o f t h e  f o u r  c o n d i t i o n s  o f  P i l o t  3.
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s im p ly  u s in g  f o u r  co n d it io n s ,  two w i th  n o i s e  added and two 

w i th o u t  n o i s e ,  t h e  s i g n a l  t o  n o i s e  r a t i o  o f  s t i m u l i  ought t o  

be used  a s  a  m a jo r  p a ra m e te r  in v o lv in g  t h r e e  o r  p o s s i b l y  f o u r  

d i f f e r e n t  s i g n a l  t o  n o i s e  r a t i o s  t o  be u sed  i n  b o th  th e  a u r a l -  

o n ly  and a u r a l - v i s u a l  c o n d i t io n s }  (5 )  th e  com prehension  t e s t  

u sed  i n  t h e  second  and t h i r d  p i l o t s ,  where r e s p o n d e n ts  w ro te  

down what t h e y  th o u g h t  th e y  h e a r d ,  s h o u ld  be r e p l a c e d  by a  

m u l t i p l e  c h o ic e  fo rm a t  b ecau se  t h e  o r i g i n a l  t e s t  was v e ry  f a ­

t i g u i n g  f o r  s u b j e c t s  (many made t h i s  c o m p la in t )  and becau se  

i t  may have in t r o d u c e d  an  unwanted s u b j e c t  e n c o d i n g - s k i l l s  

f a c t o r  i n t o  t h e  d a t a  ( t h a t  i s ,  s u b j e c t s  had t o  remember m a te r ­

i a l  and th e n  r e c r e a t e  m e ss a g e s ) ,

EXPERIMENT 1

The p u rp o se  o f Experim ent 1 was t o  f o r m a l ly  m easure th e  

f u n c t i o n a l  s u p p o r t  p ro v id e d  by such  v i s u a l  cu es  a s  head  n o d s ,  

eye movements, l i p - f a c i a l  movements, hand g e s t u r e s ,  and arm 

and s h o u ld e r  movements t o  th e  a c c u ra c y  o f  sp eech  com prehen­

s i o n ,  F u r th e rm o re ,  th e  e x p e r im e n t  so u g h t  t o  d e s c r i b e  how 

s i g n a l  t o  n o i s e  r a t i o  and s e m a n tic  ty p e  o f  u t t e r a n c e  would 

f u r t h e r  i n f l u e n c e  t h i s  f u n c t i o n a l  s u p p o r t .  I t  was p r e d i c t e d  

t h a t  th e  a c c u ra c y  o f  s c o re s  would be g r e a t e r  when v i s u a l  cu es  

were a v a i l a b l e ,  e s p e c i a l l y  a t  low s i g n a l  t o  n o i s e  r a t i o s .  I t  

was a l s o  s u s p e c te d  t h a t  c e r t a i n  t y p e s  o f  s em a n tic  c o n te n t  

would b e n e f i t  more from  th e  i n c l u s i o n  o f  v i s u a l  c u es  th a n  

would o t h e r  ty p e s  a l th o u g h  t h e r e  was to o  l i t t l e  p r e v io u s  

e v id e n c e  t o  be more s p e c i f i c  o t h e r  th a n  t h a t  some c a t e g o r ­

i e s  would a c h ie v e  s i g n i f i c a n t l y  g r e a t e r  s u p p o r t  from  v i s u a l
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cu es  th a n  o t h e r s .  The fo l lo w in g  h y p o th e se s  were g e n e r a te d :

1. Com prehension s c o r e s  of l i s t e n e r s  w i l l  be h ig h e r  

when th e y  can  see"* t h e  s p e a k e r  th a n  when th e y  c a n n o t .

2 . . The a d v a n ta g e  o f b e in g  a b l e  to  see  th e  s p e a k e r  w i l l

be g r e a t e r  when s ig n a l  t o  n o i s e  r a t i o  i s  low th a n  

when i t  i s  h ig h .

3. The ty p e s  of s e m a n tic  in fo r m a t io n  t e s t e d  f o r  i n  

th e  s tu d y  w i l l  b e n e f i t ,  d i f f e r e n t i a l l y ,  from th e  

a d v a n ta g e  o f l i s t e n e r s  b e in g  a b l e  t o  see  t h e  s p e a k e r s .

Method

Audio v i s u a l  m a t e r i a l s . The p r e s e n t a t i o n a l  s t i m u l i  f o r  

Experim en t 1 were p a t t e r n e d  a f t e r  th o s e  used  i n  t h e  l a s t  

p i l o t  s tu d y .  However, i t  was t h e  e x p e r i m e n t e r ' s  judgem ent 

t h a t  s p e a k e r  sam ples o f  a  h ig h e r  t e c h n i c a l  q u a l i t y  were n e e d ­

ed and so a new s e t  was p ro d u ced . P r i o r  t o  t h i s ,  how ever, 

a  r e - e d i t e d  8mm f i l m  c o n s i s t i n g  o f  v a r io u s  n o v e l  movements 

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

b u t  w i th  a more d i v e r s e  s e t  o f  e le m e n ts .  The fo l lo w in g  

b r i e f  s cen es  were a ssem b led  each  l a s t i n g  a b o u t  t e n  se c o n d s :  

a c a r  making a s e r i e s  o f  t u r n s ,  a t r u c k  e n t e r i n g  a parkway, 

a p ig eo n  w a lk in g  in  a p a r k ,  two c a rd b o a rd  ow ls d a n g l in g  

on a m o b ile ,  an  o rn a m e n ta l  f o u n ta in  s p ra y in g  w a te r ,  a  t e n n i s  

b a l l  bounc ing  i n t o  a c o r n e r ,  a v e h i c l e  c a l l e d  a t ra m  dock ing  

i n t o  an  e l e v a t e d  o u td o o r  s t a t i o n ,  and a movie p r o j e c t o r  p e r ­

fo rm ing  i t s  o p e r a t i o n s .

S p e a k e rs . E ig h t  s p e a k e r s  ( f o u r  f e m a le ,  f o u r  m ale) were 

r e c r u i t e d  from  a b a s i c  c o u rs e  i n  com m unication a t  Seton  H a l l
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U n i v e r s i t y  and a sk ed  t o  p e rfo rm  a s  " a c t o r s . "  Taken i n  p a i r s  

each  p e rso n  would v iew  one o f  t h e  i te m s  c o n ta in e d  on t h e  8mm 

n o v e l  movements f i l m  and a t t e m p t  to  d e s c r ib e  what happened 

i n  t h e  b r i e f  a c t i o n  to  t h e  second p a r t y ,  who would draw a 

d iag ram  of t h e  a c t i o n  b ased  on t h e  v e r b a l  m essage. S peakers  

w ere g iv e n  p r a c t i c e  p e rfo rm an ces  on i te m s  i n  t h e  8mm f i l m  

w hich were n o t  to  be used  f o r  t h a t  p a r t i c u l a r  i n d i v i d u a l ,  

i n  o r d e r  to  f a m i l i a r i z e  each  p e rso n  w i th  t h e  p ro c e d u re  and t o  

g iv e  them tim e  t o  a d j u s t  t o  t h e  s i t u a t i o n .  R e la x in g  th e  sp e a k ­

e r s  w as c o n s id e re d  v e ry  im p o r ta n t  s in c e  t h e  e x p e r i m e n t e r ' s  

e x p e r ie n c e  w ith  t h e  p i l o t  s t u d i e s  was t h a t  n e rv o u s  s p e a k e rs  

t e n d  t o  d im in is h  t h e i r  k i n e s i c  movements.

The speech  p e rfo rm an ces  ( e n a c te d  ab o u t  t h e  8mm f i l m  

i t e m s )  t o  be a c t u a l l y  used i n  t h e  ex p e r im e n t were r e c o rd e d  

on v id e o ta p e ,  w i th  sound, u s in g  a sm all  camera p la c e d  i n  v iew  

b u t  d i s c r e e t l y  p o s i t i o n e d  betw een two c l u t t e r e d  t a b l e s  i n  

o r d e r  t o  d im in ish  i t s  i n t r u s i v e n e s s .  P r a c t i c e  i te m s  were 

n o t  r e c o r d e d ,  a l th o u g h  i t  was n o t  p o s s i b l e  f o r  p a r t i c i p a n t s  

t o  t e l l  when t h e  cam era was r e c o r d in g  from  when i t  was n o t .

A l l  e i g h t  s p e a k e rs  p a r t i c i p a t e d  i n  t h e  same way, w h i le  h a l f  

o f  them , i n  a d d i t i o n ,  a l s o  made s h o r t  s ta t e m e n t s  a b o u t  a b ­

s t r a c t  t o p i c s  ( su c h  a s  on th e  p u rp o se  o f a m onetary  system  

i n  a s o c i e t y ) ,  which were a l s o  r e c o rd e d .  The above p ro c e d u re  

g e n e r a te d  a p r e s e n t a t i o n  t a p e  c o n s i s t i n g  of 12 i te m s  w i th  

s e v e r a l  seconds  o f  b la n k  space  f o r e p e r io d  t im e  p la c e d  j u s t  

p r i o r  t o  each  i te m .
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The v i s u a l  im ages  g e n e r a te d  by th e  above r e c o r d in g  p ro ­

c e d u re  f i l l e d  t h e  19 in c h  t e l e v i s i o n  m o n ito r  i n  t h e  f o l lo w in g  

manner. The head and f a c e  were r e p r e s e n t e d ,  on t h e  a v e r a g e ,  

i n  t h e  upper  5 1 /2  in c h e s  o f t h e  s c r e e n  w i th  th e  t o r s o  and 

n eck  a r e a s  r e p r e s e n t e d  i n  t h e  r e m a in in g  low er  7 1 /2  in c h e s  

o f t h e  v e r t i c a l  d im en s io n  o f  t h e  s c re e n .  The u p p e r  boundary  

o f  t h e  s c re e n  met w i th  t h e  to p  o f t h e  s p e a k e r ' s  h e a d ,  w h ile  

t h e  low er boundary  met w i th  t h e  s p e a k e r ' s  w a i s t .  Such a s e t  

of v i s u a l - a s p e c t  r a t i o s  p ro b a b ly  made v iew ing  th e  t e l e v i s i o n  

image somewhat e q u i v a l e n t  to  v ie w in g  a s p e a k e r  f a c e - t o - f a c e  

a t  a  d i s t a n c e  of a p p ro x im a te ly  n in e  f e e t .

Response s h e e t s . S ince  t h e  dep en d en t m easure i n  

Experim ent 1 was co m p reh en sio n , a  t e s t  had to  be d e s ig n e d  

w hich would b o th  be a s e n s i t i v e  m easu ring  in s t r u m e n t  and be 

n o n - i n t r u s i v e .  I t  was d e c id e d  t h a t  a m u l t i p l e  c h o ic e  fo rm a t 

would be u se d ,  s in c e  i n  a d d i t i o n  t o  b e in g  e a sy  t o  a d m i n i s t e r  

and s c o r e ,  i t  would be e s p e c i a l l y  u s e f u l  f o r  t e s t i n g  s p e c i f i c  

k in d s  of se m a n tic  in f o r m a t io n .  A model d ev e lo p ed  by F i l lm o re  

(1971) was employed t o  g e n e r a t e  q u e s t i o n s  b ecau se  i t  c a t e g o r ­

i z e d  sem an tic  e le m e n ts  i n  an  u t t e r a n c e  a s  a s p e c t s  o f  an  

e v e n t .  T h is  was e s p e c i a l l y  w e l l  s u i t e d  t o  t h e  a c t i o n  d e s ­

c r i p t i o n s  w hich were t o  be used a s  s t i m u l i .  F iv e  c a t e g o r i e s  

w ere a d o p te d  from  t h e  o v e r a l l  s e t :

1. Agent ( th e  t h i n g  t h a t  does  som ething  i n  t h e  s e n te n c e )

2. A c t io n  (what i s  done by th e  a g e n t )

3. L o c a t io n  (w here t h e  t h i n g  i s  done)

4. Recipient (who t h e  t h i n g  i s  done i n  r e l a t i o n  t o )
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5. Q u a l i f i e r  (a n  a s p e c t  o f  one o f  t h e  above)

Each o f  t h e  above f i v e  c a t e g o r i e s  s e rv ed  as k e r n e l s  f o r  

g e n e r a t i n g  q u e s t i o n s .  For exam ple , a q u e s t i o n  m ight be 

p h ra se d  a s :  "What t h e  main t h i n g  i n  t h e  s ta te m e n t  d id  was

. . . . . ? "  The p o s s i b l e  an sw e rs  f o r  a l l  q u e s t i o n s  were c a r e ­

f u l l y  c o n s t r u c t e d  so a s  t o  m easure  d e g re e s  o f com prehension  

w i th o u t  b i a s i n g  an sw e rs  i n  any  d i r e c t i o n .  To a c c o m p lish  t h i s  

o b j e c t i v e ,  a l l  q u e s t i o n s  u sed  t h e  same answ er fo rm a t .  The 

p o s s i b l e  answ er t y p e s  w ere : (1 )  t h e  c o r r e c t  a n sw e r ,  (2 )  an

answ er w hich sh a re d  many s e m a n tic  f e a t u r e s  w i th  t h e  c o r r e c t  

answ er  ( e . g . ,  "man" v s .  'Woman"), (3) an  answ er which was n o t  

an  im p o s s ib le  one b u t  w hich d id  n o t  s h a re  many se m a n tic  

f e a t u r e s  w i th  t h e  c o r r e c t  answ er ( e . g . ,  " d r iv e "  v s .  " l o c a t e " ) ,  

and (4) t h r e e  bogus an sw e rs  w hich  a s  o f t e n  a s  p o s s i b l e  

sounded s i m i l a r  t o  one o f  t h e  f i r s t  t h r e e  answ er t y p e s  

( e . g . ,  " t u r n  vs . " b u r n " ) .  The l a s t  t h r e e  answ er t y p e s  were 

n e v e r  s y n t a c t i c a l l y  o r  s e m a n t i c a l ly  im p o s s ib le  a n sw ers .

Thus, f o r  e a c h  s t im u lu s  i te m  p r e s e n te d  to  l i s t e n e r s ,  

f i v e  i n d i v i d u a l  m u l t i p l e - c h o i c e  q u e s t i o n s  were c o n s t r u c t e d  

i n  t h e  above d e s c r ib e d  m anner, each  q u e s t i o n  c o n ta in in g  one 

c o r r e c t  answ er and  f i v e  i n c o r r e c t  a n sw e rs .  S in ce  t h e r e  were 

tw e lv e  s t im u lu s  i t e m s ,  t h e  t e s t  c o n s i s t e d  o f 60 q u e s t io n s  

which were u sed  t o  c o n s t r u c t  an  answ er b o o k le t  ( s e e  a p p e n d ix  B).

In  a d d i t i o n ,  ea c h  t e s t  b o o k le t  c o n ta in e d  a  s e t  o f  i n s t r u c ­

t i o n s  ( s e e  a p p e n d ix  A) w hich s e rv e d  to  o r i e n t  l i s t e n e r s  t o  

what th e y  sh o u ld  and sh o u ld  n o t  do. The p u rp o se  o f  t h e  t e s t  

was e x p la in e d  a s  a  " t e s t  o f  memory." The b o o k le t s  a l s o
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c o n ta in e d  two sample i te m s  w i th  q u e s t i o n s  and an sw ers  which 

c o r re sp o n d e d  t o  two sample v id e o ta p e d  u t t e r a n c e  s t i m u l i .

Thus, r e s p o n d e n t s  d id  have an o p p o r tu n i t y  t o  become f a m i l i a r  

w i th  t h e  t a s k .  F i n a l l y ,  t e s t  b o o k le t s  were a r ra n g e d  so a s  

t o  c o n t a i n  a l l  f i v e  q u e s t i o n s  f o r  i n d i v i d u a l  s t i m u l i  on one 

page so a s  t o  p r e v e n t  l i s t e n e r s  from  r e a d in g  q u e s t i o n s  p r i o r  

t o  t h e  p r e s e n t a t i o n  o f  a  s t im u lu s .

S u b j e c t s . The r e s p o n d e n t s  w ere r e c r u i t e d  from  a b a s i c  

c o u r s e  i n  com m unication  a t  S e ton  H a l l  U n i v e r s i t y .  F o r ty  p e r ­

sons were t e s t e d  w i t h i n  E xperim en t 1 (20 fem a le  and 20 m a le ) .  

S u b j e c t s '  a g e s  ran g ed  from  18 t o  24. A l l  w ere f u l l - t i m e  day- 

s e s s i o n  s tu d e n t s  who were t a k in g  a r e q u i r e d  c o u r s e .  None 

a p p e a re d  t o  have any  h e a r i n g  o r  v i s i o n  p rob lem s which c o u ld  

be i n f o r m a l ly  d e t e c t e d  d u r in g  t h e  a d m i n i s t r a t i o n  of t h e  sample 

i te m s  n o r  d id  anyone a t  any  p o i n t  i n d i c a t e  t h a t  he o r  she was 

aw are o f t h e  a c t u a l  p u rp o se  o f t h e  s tu d y .

Equipm ent. The v i s u a l  p o r t i o n  o f t h e  p r e s e n t a t i o n a l  

s t i m u l i  was o b ta in e d  and p r e s e n te d  w i th  th e  u se  o f  a SONY 1 /2  

in c h  v id e o  r e c o r d i n g  sy s te m , w h i le  p la y b a c k s  were shown on a 

s ta n d a rd  19 in c h  t e l e v i s i o n  m o n i to r .  The a u r a l  p o r t i o n  o f  

t h e  s t i m u l i ,  o b ta in e d  s im u l ta n e o u s ly  w i th  t h e  above v id e o  

e q u ip m en t,  was p r e s e n t e d  w i th  t h e  m o n i t o r ' s  volume c o n t r o l  

k e p t  a t  a c o n s ta n t  l e v e l .  A w h i te  n o i s e  background was p r o ­

duced by r e c o r d in g  a  n o i s e  s i g n a l  from  a G rason  S t a d l e r  

w h i te  n o i s e  g e n e r a t o r  (901B) o n to  an  a u d io t a p e .  The n o i s e  

c o u ld  th e n  be p la y e d  b ack  on a  s ta n d a rd  a u d io ta p e  p la y b a c k  

m achine p la c e d  n e x t  t o  t h e  t e l e v i s i o n  m o n i to r .  F ig u re  2
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below  shows t h e  a r ra n g e m e n ts  o f  m a t e r i a l s  and equipm ent f o r  

b o th  t h e  r e c o r d in g  and p la y b a c k  s i t u a t i o n s ,  b o th  o f  which 

to o k  p la c e  i n  t h e  same room, w hich c o n ta in e d  s e v e r a l  t a b l e s  

and  c h a i r s ,  and w hich  m easured 6 f e e t  by 9 f e e t .  The room 

u sed  had one d o o r  and no windows and was r e a s o n a b ly  f r e e  o f 

e x t r a n e o u s  n o i s e  o r  v i s u a l  d i s t r a c t i o n s .

C o n tro l  o f  s i g n a l  t o  n o i s e  r a t i o s . S ince  t h e  s i g n a l  to  

n o i s e  r a t i o s  were t o  be m a n ip u la te d  th e  fo l lo w in g  p ro c e d u re  

was employed. A b r i e f  n o i s e - b u r s t  was r e c o rd e d  o n to  th e  

v id e o ta p e  t o  be u sed  f o r  t h e  e x p e r im e n ta l  p r e s e n t a t i o n  j u s t  

p r i o r  t o  t h e  12 s t i m u l i .  T h is  n o i s e - b u r s t  was in c lu d e d  f o r  

l a t e r  use  i n  d e te rm in in g  th e  r a t i o s ,  u s in g  p o r t a b l e  e q u ip ­

m ent. A lso ,  t h e  s t im u lu s  v id e o ta p e  was used  t o  o b t a i n  a 

p r i n t e d  r e c o r d  o f  a m p l i tu d e  p eak s  f o r  t h e 1 d u r a t i o n s  o f  each  

o f  t h e  12 u t t e r a n c e s  and t h e  b r i e f  n o i s e - b u r s t .  As can  be 

seen  i n  F ig u re  3 , a v e ra g e  a m p l i tu d e s  f o r  t h e  s t im u lu s  i te m s  

were d e te rm in e d  by summing th e  i n d i v i d u a l  v a lu e s  o f  p eak s  and 

t a k i n g  m eans, y i e l d i n g  a v e ra g e  u t t e r a n c e  a m p l i tu d e  v a lu e s  

w hich cou ld  th e n  be r e l a t e d  to  e ach  o t h e r  and to  t h e  v a lu e  o f  

t h e  b r i e f  n o i s e  b u r s t  t h a t  had been  r e c o rd e d  on t h e  p r e s e n t a ­

t i o n  t a p e  p r i o r  to  t h e  tw e lv e  i t e m s r p o s i t i o n  on t h a t  t a p e .

An RCA sound l e v e l  m e te r  (WE-130A) was th e n  p o s i t i o n e d  a t

a  p o in t  where s u b j e c t s  would s i t  i n  t h e  a c t u a l  room to  be 
used  f o r  c o l l e c t i n g  d a t a .  W ith t h e  volume l e v e l  o f  t h e  t e l e ­

v i s i o n  m o n i t o r ' s  s p e a k e r  p e rm a n e n t ly  p o s i t i o n e d  a t  one s e t ­

t i n g  (w hich was a c o m fo r ta b le  l i s t e n i n g  l e v e l ) ,  i t  was p o s s i ­

b l e  to  d e te rm in e  t h e  r e l a t i v e  a v e ra g e  a m p l i tu d e s  by r e f e r r i n g
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F ig u re  C ap tio n

F ig u re  2. A rrangem ents  o f  f u r n i t u r e  and equipm ent f o r  

b o th  r e c o r d in g  (a )  and p la y b a c k  (b )  s i t u a t i o n s .
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F ig u re  3. P ro c e d u re  f o r  d e te rm in in g  th e  g a i n - p o s i t i o n  
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t o  t h e  12 means c a l c u l a t e d  from  t h e  p r in t e d  r e c o r d s  d e s ­

c r ib e d  above . The a m p l i tu d e  o f t h e  w h ite  n o i s e  background  

was th e n  d e te rm in e d  f o r  a l l  o f  t h e  p o i n t s  (marked by t h e  

m a n u fa c tu re r )  on t h e  volume c o n t r o l  knob of t h e  a u d io ta p e  

p la y b a c k  m achine used  f o r  e m i t t i n g  th e  w h i te  n o i s e  background , 

u s in g  th e  RCA sound l e v e l  m e te r  d e s c r ib e d  above . Thus, by 

a d j u s t i n g  th e  g a in  on t h e  m achine p la y in g  th e  w h ite  n o i s e  to

one o f i t s  f i x e d  p o s i t i o n s ,  i t  was p o s s i b l e  to  c o n t r o l  t h e  
s i g n a l  to  n o i s e  o u tp u t s  f o r  t h e  tw e lv e  i t e m s  t o  be used  i n

th e  s tu d y .

S ince  t h e  above p ro c e d u re  m ight seem c o m p l ic a te d ,  a n  e x ­

am ple may be h e l p f u l .  I f  a -20 db s ig n a l  t o  n o i s e  r a t i o  was 

d e s i r e d  f o r  a p a r t i c u l a r  s t im u lu s  i te m  whose a v e ra g e  a m p l i ­

tu d e  was t e n  db low er  th a n  th e  db v a lu e  o f t h e  c o n s t a n t  n o i s e  

b u r s t  r e c o rd e d  on t h e  p r e s e n t a t i o n  t a p e ,  t h e  f o l lo w in g  would 

be done. The w h i te  n o i s e  o u tp u t  would be a d j u s t e d  t o  a l e v e l  

t e n  db h ig h e r  th a n  th e  l e v e l  of t h e  n o i s e  b u r s t  on t h e  p r e ­

s e n t a t i o n  t a p e .  The sound l e v e l  m e te r  would th e n  be used  

t o  check  t h e  db l e v e l s  o f  t h e  r e c o rd e d  n o i s e  b u r s t  and th e  

o u tp u t  o f  t h e  n o i s e  t r a c k ,  from t h e  f ix e d  d i s t a n c e  d e s c r ib e d  

e a r l i e r .  At t h i s  p o i n t ,  knowing t h a t  t h e  n o i s e  o u tp u t  i s  10 

db h ig h e r  th a n  t h e  r e c o rd e d  n o i s e  b u r s t ,  and knowing t h a t  

t h e  r e c o rd e d  n o i s e  b u r s t  i s  10 db h i g h e r  th a n  t h e  a v e ra g e  

db v a lu e  of t h e  s t i m u l u s ,  would d e te rm in e  t h a t  t h e  s ig n a l  

t o  n o i s e  r a t i o  of t h e  t o t a l  p r e s e n t a t i o n  s t im u lu s  t o  be -20  

db ( s e e  F ig u re  3 ) .

P re v io u s  r e s e a r c h  (Sumby and P o l l a c k ,  1954) had i n ­

d i c a t e d  a  g e n e r a l  ran g e  f o r  sp eech  i n t e l l i g i b i l i t y  ( -3 0  db
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t o  0 db) t h a t  would in c lu d e  t h r e s h o l d s  f o r  d i f f i c u l t y  and 

e a se  o f co m p reh en s io n  o f  s i n g l e  w ords .  U sing  t h i s  g e n e r a l  

ra n g e  as  a g u i d e l i n e ,  th e  a c t u a l  s i g n a l  t o  n o i s e  v a lu e s  

s e l e c t e d  were o b ta in e d  w i th  a p r e t e s t  u s in g  v o l u n t e e r s  

who in d e p e n d e n t ly  i n d i c a t e d  when they* (1 )  c o u ld  n o t  u n d e r ­

s ta n d  th e  sp e e c h  b u t  were aware o f  th e  v o c a l  p r e s e n c e  o f  th e  

s e v e r a l  a c t u a l  i te m s  p r e t e s t e d ;  and (2) c o u ld  e a s i l y  h e a r  

t h e  s t im u lu s  i t e m s .  A s t a i r c a s e  m ethod, where a m p l i tu d e s  

were d e c re a s e d  o r  in c r e a s e d  s t e p w is e ,  was u sed  t o  d e te rm in e  

t h e  t h r e s h o l d s  f o r  th e  two v o l u n t e e r s ' judgem ents  a b o u t  

sp eech  i n t e l l i g i b i l i t y .  The two s u b j e c t s '  d a t a  were q u i t e  

c o n s i s t e n t  w i th  w i th  each  o t h e r ,  y i e l d i n g  a v e ra g e d  i n t e l l i ­

g i b i l i t y  t h r e s h o l d  v a lu e s  a t  -8  db and 7 d b . S in c e  f o u r  

r a t i o s  were t o  be u s e d ,  two m id p o in ts  were a l s o  s e l e c t e d ,  

l e a v i n g  f o u r  v a lu e s*  -8  db , -3  db , 2 db , and 7 db .

P r o c e d u r e . I n  b o th  o f  th e  c o n d i t i o n s  u se d ,  s u b j e c t s  

would r e p o r t  a t  t h e i r  s c h e d u le d  t im e s  t o  t h e  room where th e  

s tu d y  to o k  p l a c e .  S u b j e c t s  were t e s t e d  two a t  a  t im e  and 

were in fo rm ed  t h a t  th e y  were p a r t i c i p a t i n g  i n  a  s tu d y  on 

memory and t h a t  th e y  s h o u ld  t r y  t o  do a s  w e l l  a s  th e y  c o u ld .  

Upon e n t e r i n g  th e  room th e y  would be i n v i t e d  i n t o  t h e  t e s t ­

i n g  a r e a  a f t e r  some c a s u a l  c o n v e r s a t i o n  w i th  th e  e x p e r im e n te r  

a b o u t  t o p i c s  u n r e l a t e d  t o  t h e  s tu d y .  They would be g iv e n  

t e s t  b o o k le t s  which c o n ta in e d  i n s t r u c t i o n s  on th e  f r o n t  

page and would be s e a t e d  i n  c h a i r s  c a r e f u l l y  k e p t  a t  a  

c o n s t a n t  d i s t a n c e  ( t h r e e  f e e t )  from  th e  a u d i o v i s u a l  

eq u ip m en t,  on a l l  o c c a s io n s .
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S in ce  t h e r e  were 40 s u b j e c t s  i n  a l l ,  20 (10 male and 10 

fem a le )  were random ly  a s s ig n e d  t o  t h e  a u d io  v i s u a l  c o n d i t i o n  

and  20 (10 fem ale  and 10 m ale) a s s ig n e d  to  th e  a u d io - a lo n e  

c o n d i t i o n .  In  t h e  a u d i o v i s u a l  c o n d i t i o n ,  a l l  12 i te m s  would 

be p la y e d ,  i n  t u r n ,  showing th e  u p p e r  h a l f  o f  a s p e a k e r ' s  

body, which f i l l e d  up t h e  e n t i r e  s c re e n  a r e a .  The s p e a k e r ' s  

body f e a t u r e s  were c l e a r l y  d e t a i l e d  i n  th e  p i c t u r e ,  w h i le  

t h e  v iew in g  a n g le  was n a t u r a l  to  lo o k  a t  w i th  t h e  sp e a k e r  

lo o k in g  i n  t h e  d i r e c t i o n  o f  th e  camera b u t  s e a te d  a t  a  s l i g h t  

a n g le  away from t h e  camera ( s e e  F ig u re  2 b ) .  Thus, i n  t h i s  

f i r s t  c o n d i t i o n  v ie w in g  th e  s t i m u l i  was n o t  u n l i k e  w a tch in g  

a  b r i e f  e x c e r p t  from  a b r o a d c a s t  t e l e v i s i o n  ta lk - s h o w .  The 

r e m a in in g  20 s u b j e c t s  were a s s ig n e d  t o  t h e  a u d io - a lo n e  con ­

d i t i o n ,  w hich was i d e n t i c a l  t o  t h e  f i r s t  c o n d i t i o n  i n  a l l  

r e s p e c t s ,  e x c e p t  t h a t  t h e  v id e o  p o r t i o n  was n o t  p r e s e n te d .  

S u b je c t s  i n  t h i s  second c o n d i t i o n  were t o l d  t h a t  t h e r e  had 

been no p i c t u r e  r e c o rd e d  f o r  t h e i r  p a r t i c u l a r  t a s k .

In  b o th  t h e  a u d i o v i s u a l  and a u d io - a lo n e  c o n d i t i o n s ,  

t h e  main p a ra m e te r  o f  t h e  s tu d y  was r e g u l a t e d  by g ro u p in g  

t h e  12 s t im u lu s  i t e m s  i n t o  f o u r  g ro u p s  o f  t h r e e .  For e x ­

am ple ,  t h e  f i r s t  p a i r  o f  s u b j e c t s  i n  b o th  o f  t h e  two main 

c o n d i t i o n s  r e c e iv e d  i tem s. 1 ,  2 ,  and 3 a t  h i g h e s t  s i g n a l  t o  

n o i s e  r a t i o  (7  d b ) ;  4 ,  5 ,  6 a t  t h e  n e x t  h i g h e s t  (2 d b ) ;

7 ,  8 ,  9 a t  t h e  n e x t  h i g h e s t  ( -3  d b ) ; and f i n a l l y ,  10 , 11, 

and 12 a t  t h e  lo w e s t  ( -8  d b ) .  A b a la n c e d  r o t a t i o n  was used  

i n  b o th  c o n d i t i o n s  so t h a t  a l l  o f  t h e  tw e lv e  i te m s  would be 

p r e s e n te d  e q u a l l y  a t  a l l  f o u r  of t h e  S/N r a t i o s  and so t h a t
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a l l  s u b j e c t s  would r e c e i v e  an  e q u a l  number o f  i te m s  i n  each  

o f  th e  f o u r  S/N r a t i o s .  In  a d d i t i o n ,  t h e  o r d e r  o f  s i g n a l  

to  n o i s e  l e v e l s  was r o t a t e d  so t h a t  no s e r i a l  e f f e c t s  were 

p o s s i b l e  w i th  r e s p e c t  to  t h a t  p a r a m e te r .

Each p a i r  o f  s u b j e c t s  were i n  b o th  c o n d i t i o n s  g iv e n  

th e  t e s t  b o o k le t  and a sk ed  t o  r e a d  th e  i n s t r u c t i o n s  l i s t e d  

on th e  f i r s t  page ( se e  a p p e n d ix  B ) . The i n s t r u c t i o n s  a sk e d  

them to« (1) t r y  a s  h a rd  a s  p o s s i b l e  t o  s c o re  h ig h  on a  

t e s t  o f  "memory;" (2 )  n o t  t o  r e a d  any  q u e s t i o n s  b e fo re  

r e c e i v i n g  th e  s t im u lu s  s t a t e m e n t ;  (3 )  answ er a l l  q u e s t i o n s .  

The e x p e r im e n te r  augmented th e  i n s t r u c t i o n s  by e x p l a i n i n g  

t h a t  some i tem s  would be e a s y  and some h a rd  t o  an sw er.

He a l s o  e x p la in e d  t h a t  e v e ry  answ er c o u n te d  f o r  one p o in t  

o u t  o f  a  t o t a l  s c o re  p o t e n t i a l  o f  6 0 ,

Once i t  was o b se rv e d  t h a t  s u b j e c t s  u n d e rs to o d  what 

th e y  were t o  do , t h e y  were g iv e n  two sample i tem s  t o  

l i s t e n  t o  and answ er q u e s t i o n s  a b o u t .  One sample was 

p r e s e n t e d  a t  th e  lo w e s t  s i g n a l  t o  n o i s e  r a t i o  and one a t  

t h e  h i g h e s t .  S u b je c t s  answ ered  q u e s t i o n s  s i m i l a r  t o  th e  

a c t u a l  q u e s t i o n s  f o r  th e  12 i tem s  t o  be t e s t e d  and th e  

e x p e r im e n te r  checked  t h e i r  answ ers  t o  e n a b le  them t o  see  

how w e l l  th e y  d id  on sample i t e m s .  F o r  a l l  s u b j e c t s  th e  

e x p e r im e n te r  would sa y  a t  t h i s  p o i n t ,  " t h a t  i s  i n  th e  

ra n g e  o f  how w e l l  o t h e r s  have done on sam ple i t e m s . "  

Im m ed ia te ly  a f t e r  r e c e i v i n g  sample i t e m s ,  s u b j e c t s  i n  

b o th  c o n d i t i o n s  r e c e i v e d  th e  a c t u a l  s t i m u l i  a t  S/N r a t i o s  

w i t h i n  a  p a r t i c u l a r  p r o g r e s s i o n ,  r e s p o n d in g  t o  each  s t im u lu s ,
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i n  t u r n ,  by a n sw e r in g  f i v e  q u e s t i o n s  b e fo re  g o in g  on t o  th e  

n e x t  s t im u lu s .  The e x p e r im e n te r  saw to  i t  t h a t  a l l  s u b je c t s  

answ ered  a l l  q u e s t i o n s  i n  t h e  b o o k le t .  At t h e  end o f a t e s t ­

in g  s e s s i o n ,  ea c h  p e r so n  was a sk ed  t o  f i l l  i n  in fo r m a t io n  r e ­

g a rd in g  a g e ,  s e x ,  and name on th e  f i r s t  page of t h e  b o o k le t .  

S u b je c t s  were d e b r i e f e d  by b e in g  t o l d  t h a t  th e y  would be i n ­

formed of t h e  s p e c i f i c  o b j e c t i v e s  and outcomes o f  t h e  s tu d y  

a t  i t s  c o n c lu s io n .  The e x p e r im e n te r  th e n  s c o re d  a l l  b o o k le t s  

from  th e  same m a s te r  l i s t  of c o r r e c t  an sw ers .

V a l i d i t y  o f p ro c e d u re . In  any s c i e n t i f i c  s tu d y  th e  q u e s ­

t i o n  o f g e n e r a l  v a l i d i t y  o f t h e  d e s ig n  i s  im p o r ta n t .  That i s ,  

can  t h e  d e s ig n  a s s u r e  t h a t  t h e  r e s u l t s  o c c u r re d  a s  th e y  d id  

because  o f  t h e  e x p e r im e n te r ’ s m a n ip u la t io n s  o r  d id  e x t r a n e o u s  

v a r i a b l e s  p roduce  th e  r e s u l t s ?  S e v e ra l  c r i t e r i a  on t h e  m a t te r  

a r e  su g g e s te d  by Campbell and S ta n le y  (1963).  W ith in  t h e i r  

schema, t h e  p r e s e n t  s tu d y  used a p o s t t e s t - o n l y  c o n t r o l  gro.up 

d e s ig n .  In  F ig u re  4 below  i t  c an  be seen t h a t  two random ly 

a s s ig n e d  g ro u p s  ( a u d io v i s u a l  and a u d io - a lo n e )  were o b se rv ed  

i n  e x a c t l y  t h e  same way w i th  one g roup  r e c e i v i n g  th e  e x p e r i ­

m en ta l  t r e a tm e n t  o f  d e p r i v a t i o n  o f v i s u a l  c u e s .

T h is  ty p e  o f  d e s ig n  c o n t r o l s  f o r  a l l  ty p e s  o f i n t e r n a l  

t h r e a t s  to  v a l i d i t y  w hich m ight confound t h e  e x p e r im e n ta l  p ro ­

c e d u re  ( su c h  a s  u n e q u iv a le n t  g roup  c o m p o s i t io n s  o r  s u b je c t  

l e a r n i n g  e f f e c t s ) .  To f u r t h e r  s e c u re  i n t e r n a l  v a l i d i t y ,  

s u b j e c t s  i n  b o th  c o n d i t i o n s  were sch ed u led  t o  r e p o r t  o v e r  

t h e  b e t t e r  p a r t  o f  day tim e  h o u rs  o f  weekdays f o r  t h r e e  weeks 

t o  i n s u r e  t h a t  such  s u b je c t  f a c t o r s  a s  h u n g e r ,  f a t i g u e ,  o r
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F ig u re  C a p t io n

F ig u re  4. Type d e s ig n  used  i n  p r e s e n t  s tu d y ,  a c c o rd in g  

to  model p ro v id e d  by Campbell and  S ta n le y  (1963).
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p h y s io l o g i c a l  c y c l e s  would be random ly  d i s t r i b u t e d  a s  much a s  

p o s s i b l e .  In  a d d i t i o n ,  i t  was d e c id e d  t h a t  s u b j e c t s  would n o t  

p a r t i c i p a t e  i n  b o th  c o n d i t i o n s ,  a s  t h e i r  own c o n t r o l s ,  f o r  two 

r e a s o n s .  F i r s t ,  d u r in g  t h e  e a r l y  p i l o t  s e s s i o n s  i t  was ob­

se rv ed  t h a t  when s u b j e c t s  p a r t i c i p a t e d  i n  b o th  c o n d i t i o n s  th e y  

q u ic k ly  came t o  e x p e c t  t o  do b e t t e r  i n  t h e  a u d i o v i s u a l  co n ­

d i t i o n .  T h is  e x p e c t a t i o n  gave r i s e  to  a s e l f - f u l f i l l i n g  p r o ­

phesy  w hich was b ia s e d  i n  t h e  d i r e c t i o n  o f  t h e  main h y p o th e se s  

of t h e  p r e s e n t  s tu d y .  Second, random a s s ig n m e n t  o f  s u b j e c t s  

t o  g ro u p s  assum es t h e  c r e a t i o n  of e q u i v a l e n t  g ro u p s ,  i n  any 

c a s e .

The c o n c e p t  of e x t e r n a l  v a l i d i t y  c o n c e rn s  t h e  e x t e n t  t o  

w hich th e  t e s t e d  p o p u la t i o n  i s  r e p r e s e n t a t i v e  o f  l a r g e r  popu­

l a t i o n s .  Two c o n s i d e r a t i o n s  seemed im p o r ta n t :  (1 )  t h e  s e l e c ­

t i o n  o f  t h e  s u b je c t  p o p u l a t i o n ;  and (2 )  t h e  e f f e c t s  o f  t h e  

o v e r a l l  method o f  t e s t i n g  s u b j e c t s .  As f o r  t h e  f i r s t  c o n s id ­

e r a t i o n ,  such v a r i a b l e s  a s  a g e ,  so c io -eco n o m ic  g ro u p ,  and 

i n t e l l i g e n c e  may p rove  t o  be i n t e r e s t i n g  i n  r e l a t i o n  t o  th e  

p r e s e n t  t o p i c  b u t  d id  n o t  seem to  be c r u c i a l  l i m i t a t i o n s  f o r  

a s tu d y  o f  a d u l t  d y a d ic  com m unication  a b i l i t i e s  o f  a n eo -  

l i n g u i s t i c  n a t u r e .  On th e  seco n d , and more im p o r t a n t ,  co n ­

s i d e r a t i o n  o f  t e s t - p r o c e d u r e  e f f e c t s  on p e r fo rm a n c e ,  t h r e e  

t h i n g s  were c o n s i d e r e d - - t h e  a t t e n t i o n  l e v e l  maintained by sub­

j e c t s ,  t h e  use  of t e l e v i s i o n  a s  a  c h a n n e l ,  and t h e  s u b j e c t s '  

knowledge t h a t  th e y  were b e in g  t e s t e d .

Some l i m i t a t i o n  o f  g e n e r a l i z a b i l i t y  to  w id e r  com m unication 

s i t u a t i o n s  may be w a r ra n te d  due to  t h e  u se  o f  t e l e v i s i o n  i n
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t h e  d a ta  c o l l e c t i o n  b e c a u s e :  (1 )  i n  g e n e r a l ,  t h e  t e l e v i s i o n

image h a s  a lo w er  r e s o l u t i o n  (d e g re e  o f d e t a i l )  t h a n  norm al 

v i s u a l  im ag es ,  and (2) i n  p a r t i c u l a r ,  t h e  v i s u a l  c o m p o s i t io n  

employed ( a s p e c t  r a t i o s )  a p p ro x im a te d  v iew in g  a " l i v e "  s p e a k e r  

a t - a b o u t  n in e  f e e t .  Both o f  t h e s e  l i m i t a t i o n s  m ight te n d  t o  

make t h e  l i s t e n e r ' s  t a s k  h a r d e r  th a n  i n  norm al c o n v e r s a t io n .

On t h e  o t h e r  h an d ,  v iew in g  t e l e v i s i o n  im ages a s  w e l l  a s  t h e  

s u b j e c t ' s  knowledge o f  b e in g  t e s t e d  may have h ig h te n e d  a t t e n ­

t i o n .  Thus, t a k e n  t o g e t h e r ,  t h e  above l i m i t a t i o n s  may, t o  

some e x t e n t ,  c a n c e l  ea c h  o t h e r s  e f f e c t s .  On t h e  w hole , t h e  

use  o f v id e o ta p e  was ju d g e d  t o  be an  a c c e p t a b l e  p ro c e d u re  i n  

c o n s i d e r a t i o n  of e x t e r n a l  v a l i d i t y  o f  t h e  d e s ig n .

RESULTS

The f i r s t  h y p o th e s i s  t e s t e d  i n  Experim en t 1 was t h a t  com­

p re h e n s io n  s c o r e s  o f l i s t e n e r s  w i l l  be h ig h e r  when th e y  can  

see  t h e  sp e a k e r  th a n  when th e y  c a n n o t .  At t h e  most g e n e r a l  

l e v e l  t h e  r e s u l t s  f o r  t h e  60 i te m  t e s t  were t h a t  t h e  20 sub­

j e c t s  i n  t h e  a u d io - a lo n e  c o n d i t i o n  had an  a v e ra g e  s c o re  of 

50% w h i le  t h e  20 s u b j e c t s  i n  t h e  a u d i o v i s u a l  c o n d i t i o n  had a n  

a v e ra g e  s c o re  o f  61%. T h is  d i f f e r e n c e  was s i g n i f i c a n t  a t  t h e  

.0 1  l e v e l  o f  c o n f id e n c e  ( t . =2 .8 9 ,  d f =38) a c c o r d in g  t o  a t - t e s t  

f o r  in d e p e n d e n t  sam p les .  Thus, t h e  f i r s t  h y p o th e s i s  was 

a c c e p te d  ( s e e  F ig u re  5a b e lo w ) .

In  exam in ing  t h e  60 i te m s  o f t h e  t e s t  more c l o s e l y ,  w i th  

r e s p e c t  t o  how much a d v a n ta g e  v i s u a l  c u es  c o n t r i b u t e d  t o  t e s t  

s c o r e s ,  i t  was fo u n d ,  a s  was e x p e c te d ,  t h a t  t h e  l a r g e  m a j o r i t y  

o f  i te m s  d id  b e n e f i t ,  i n d i v i d u a l l y ,  from t h e  a d d i t i o n  o f k i n e -
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s i c  eu es  (44 to  1 6 , )  a s  shown i n  F ig u re  5b. T h is  d i f f e r e n c e  

was s i g n i f i c a n t  ( p ^ . 0 0 5 )  a c c o r d in g  t o  a S ign  T e s t .  S ince  i t  

was e s t a b l i s h e d  t h a t  v i s u a l  c u e s  d id  i n c r e a s e  com prehension  

s c o r e s ,  i t  was d e c id e d  to  in v e s t ig a t- .e  j u s t  how much o f  a  con ­

t r i b u t i o n  was p o s s i b l e  u s in g  th e  i te m s  which had d o m o n s tra ted  

th e m se lv e s  to  be good d i f f e r e n t i a t o r s  betw een th e  two c o n d i ­

t i o n s .  To e v a l u a t e  t h i s ,  t h e  60 i te m s  w ere r a n k  o rd e re d  i n  

te rm s  o f how w e l l  i n d i v i d u a l  i te m s  d i f f e r e n t i a t e d  th e  two 

c o n d i t i o n s  i n  te rm s  of th e  com prehension  s c o r e s .  A s u b s e t  

o f  32 i te m s  was ch o sen  i n  t h i s  manner and were c a l l e d  " k in e -  

s i c a l l y  r i c h , "  l e a v in g  28 i te m s  which were th e n  c a l l e d  " k in e -  

s i c a l l y  p o o r . "  The t e s t s  t h a t  f o l lo w  w i l l  be d e s c r ib e d  i n  

te rm s  o f t h e  f i r s t  32 i t e m s ,  e x c e p t  i n  t h e  e v e n t  t h a t  t h e  

c a l c u l a t i o n s  o f a p a r t i c u l a r  t e s t ,  u s in g  th e  f u l l  60 i t e m s ,  

would le a d  t o  a d i f f e r e n t  c o n c lu s io n  th a n  w o u ld  be t h e  c a s e  

u s in g  t h e  32 k i n e s i c a l l y  r i c h  i te m s .

H y p o th e s is  2 ,  s t a t e d  t h a t  t h e  a d v a n ta g e  o f b e in g  a b l e  t o  

see  t h e  s p e a k e r  w i l l  be g r e a t e r  when th e  s i g n a l  t o  n o i s e  

r a t i o  i s  low  th a n  when i t  i s  h ig h .  F ig u re  6 shows th e  mean 

s c o re s  f o r  s u b j e c t s  i n  t h e  two c o n d i t i o n s  of t h e  s tu d y  o v e r  

t h e  f o u r  s i g n a l  t o  n o i s e  v a lu e s  used  to  c o l l e c t  d a t a .

D i f f e r e n c e s  be tw een  t h e  a u d i o v i s u a l  and a u d io - a lo n e  

s c o re s  a t  t h e  f o u r  s i g n a l  to  n o i s e  r a t i o s  were c a l c u l a t e d  

t o  show how t h e  v i s u a l  c o n t r i b u t i o n  v a r i e d  i n  te rm s  o f s i g n a l  

t o  n o i s e  r a t i o s .  T h is  r e l a t i o n s h i p  i s  shown i n  F ig u re  7.

I t  can  be seen  i n  F ig u re  7 t h a t  t h e  lo w e s t  s ig n a l  t o  

n o i s e  v a lu e  g e n e r a te d  a d i f f e r e n c e  o f  35% betw een t h e  a u d io -



4 4

F ig u re  C a p t io n

F ig u re  5* R e s u l t s  f o r  s u b j e c t s  i n  b o th  c o n d i t i o n s  

o f  E xperim ent 1 f o r  a l l  60 i t e m s .  P a r t  ( a )  shows mean 

s o c r e s  and p a r t  (b )  shows th e  number o f  i tem s  which 

b e n e f i t e d  from  th e  a d d i t i o n  o f  v i s u a l  cu es  compared w i th  

t h e  number which d id  n o t .
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F ig u re  C a p t io n

F ig u re  6 .  Com prehension s c o re  a v e ra g e s  f o r  b o th  a u d io ­

v i s u a l  and a u d io - a lo n e  c o n d i t i o n s .  Each p o i n t  i s  th e  

av e ra g e  o f  20 c a s e s  f o r  8 o f  t h e  32 i te m s  t e s t e d  a t  each 

o f  th e  f o u r  S/N v a l u e s .
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F ig u re  C a p t io n

D i f f e r e n c e s  be tw een  means i n  a u d i o v i s u a l  and a u d io -  

a lo n e  c o n d i t i o n s  o v e r  f o u r  S/N r a t i o s .



■ 
s/n

D I F F E R E N C E  I N  P E R C E N T

poVjx o

i00

I

+to

+->a

*

6ij



5 0

v i s u a l  and a u d io - a lo n e  s c o re s  w h i le  a t  t h e  h i g h e s t  s i g n a l  t o  

n o i s e  v a lu e  a d i f f e r e n c e  o f  12% was g e n e r a te d .  With t h e  above 

i n f o r m a t io n ,  t h r e e  a s p e c t s  o f  t h e  second h y p o th e s i s  were e x ­

am ined: (1 )  were means a c r o s s  s ig n a l  to  n o i s e  r a t i o s  s i g n i f i ­

c a n t l y  d i f f e r e n t ?  (2 )  were means a t  p a r t i c u l a r  s i g n a l  t o  n o i s e  

r a t i o s  s i g n i f i c a n t l y  d i f f e r e n t  a c r o s s  t h e  two c o n d i t i o n s  o f  th e  

s tu d y ?  and  (3)- -did d i f f e r e n c e s  i n  means a c r o s s  t h e  c o n d i t i o n s  

s i g n i f i c a n t l y  i n c r e a s e  a s  s i g n a l  t o  n o i s e  r a t i o s  d e c re a s e d .

An a n a l y s i s  o f  v a r i a n c e  f o r  r e p e a t e d  m easu res  was c a r r i e d  o u t  

to  e v a l u a t e  t h e  f i r s t  two o f  t h e s e  above a s p e c t s  and i s  shown 

i n  T ab le  1 below.

I t  can  be seen  i n  t h e  a n a l y s i s  o f  v a r i a n c e  t h a t  t h e  s i g ­

n a l  to  n o i s e  p a ra m e te r  was q u i t e  e f f e c t i v e  a t  i n f l u e n c in g  com­

p re h e n s io n  s c o re s  and was s i g n i f i c a n t  a t  b e t t e r  th a n  t h e  .001  

l e v e l  o f c o n f id e n c e .  I t  can  a l s o  be seen  t h a t  t h e  means a t  th e  

f o u r  S/N were s i g n i f i c a n t l y  d i f f e r e n t  w i th  r e s p e c t  t o  th e  

a d d i t i o n  o f  v i s u a l  cu es  ( b e t t e r  th a n  .0 0 1 ) .  With r e s p e c t  t o  

t h e  t h i r d  a s p e c t  o f  h y p o th e s i s  1 ,  t h a t  d i f f e r e n c e s  betw een 

c o n d i t i o n  means a t  t h e  fou r  s i g n a l  t o  n o i s e  r a t i o s  would i n ­

c r e a s e  a s  s i g n a l  t o  n o i s e  r a t i o  d e c r e a s e ,  i t  c an  be seen  i n  

T ab le  1 t h a t  a  s i g n i f i c a n t  i n t e r a c t i o n  ( b e t t e r  th a n  .0 4 8 )  

o c c u r re d  betw een th e  c o n d i t i o n  and s ig n a l  to  n o i s e  v a r i a b l e s .

A v i s u a l  i n s p e c t i o n  o f  F ig u re  7 i n d i c a t e s  t h i s  t r e n d  g r a p h i ­

c a l l y .

So f a r  i n  t h e  a n a l y s i s  of d a t a ,  com prehension  s c o re s  

have  been  e v a lu a te d  i n  a b s o l u t e  te rm s .  However, s in c e  th e  

room f o r  improvement d e c r e a s e s  i n  t h e  p r e s e n t  d e s ig n  a s  s i g n a l



T a b le  1 

A n a ly s is  o f  V a r ia n c e  

E x p e rim en t 1

Source  o f  
V a r ia n c e

Sum o f  
S a u a re s DF

Mean 
So u a re

F
T e s t S i f f n i f i c a n c e

P e r c e n ta g e  T o t a l  
Sum o f  S a u a re s

C o n d i t io n  
(AV v s .  A)

126 .03 1 126 .03 5 8 .8 4 u n d e r  .001 1 1 .8

W ith in 9 2 .3 7 38 2 .4 3 1 3 .2S u b je c t s

S/N
R a t io 2 3 2 .6 3 77 .5 3 3 7 .4 5 u n d e r  .001 3 3 .0 4

Group X 
I n t e n s i t y 1 6 .9 3 5 .6 3 2 .7 2 .048 2 .4

I n t e n s i t y  
X U n it 2 3 6 .0 3 114 2 .0 7 3 3 .3 3

T p t a l 703 .90 159 4 .4 3 100 .00



52

t o  n o i s e  r a t i o  i n c r e a s e s ,  i t  made s e n se  t o  a n a ly z e  compre­

h e n s io n  s c o re s  r e l a t i v e  t o  th e  room a v a i l a b l e  f o r  im prove­

ment when v i s u a l  cues  were added t o  th e  a u r a l  s i g n a l  (o v e r  

th e  f o u r  s i g n a l  t o  n o i s e  r a t i o s ) .  F ig u re  8a shows b o th  th e  

a b s o lu t e  d i f f e r e n c e s  t h a t  had been  shown i n  F ig u re  7 and th e  

d i f f e r e n c e s  betw een  c o n d i t i o n  means a t  th e  f o u r  S/N v a lu e s  

r e l a t i v e  to  th e  a v a i l a b l e  room f o r  im provem ent. F ig u re  8b 

shows i n  v i s u a l  te rm s  how r e l a t i v e  v a lu e s  were c a l c u l a t e d .  

H ere ,  th e  X d i s t a n c e  r e f l e c t s  a  g iv e n  a u d io - a lo n e  mean, th e  

Y d i s t a n c e  th e  c o r r e s p o n d in g  a u d i o v i s u a l  mean, and th e  Z 

d i s t a n c e  th e  room f o r  improvement a v a i l a b l e  o v er  th e  a u d io -  

a lo n e  mean, R, th e n ,  i s  th e  r e l a t i v e  d i f f e r e n c e  c a l c u l a t e d  

by d i v i d i n g  (Y-X) by Z. Thus, each  p o in t  i n  th e  u p p e r  cu rv e  

shown i n  F ig u re  8a was o b ta in e d  w i th  th e  above p ro c e d u re .

I t  can  be s e e n ,  t h e n ,  i n  F ig u re  8a t h a t  a l th o u g h  th e  

v i s u a l  c o n t r i b u t i o n  d e c r e a s e s  a s  s i g n a l  t o  n o i s e  v a lu e s  

in c r e a s e d  t o  make s t i m u l i  e a s i e r  t o  h e a r ,  i n  r e l a t i v e  te rm s  

th e  S/N p a ra m e te r  has a  much w eaker e f f e c t .  C o n se q u e n t ly ,  

th e  t h i r d  a s p e c t  o f  H y p o th e s is  2 must be q u a l i f i e d ;  i n  

a b s o lu t e  te rm s  i t  w i l l  be a c c e p te d  b u t  i n  r e l a t i v e  te rm s  i t  

c a n n o t .  The above f i n d i n g s  a r e  c o n s i s t e n t  w i th  t h e  f i n d i n g s  

o f  Sumby and P o l l a c k  (195*0» d e s c r ib e d  e a r l i e r .

H y p o th e s is  3 s t a t e d  t h a t  t h e  ty p e s  o f  se m a n tic  in fo rm ­

a t i o n  t e s t e d  f o r  in  th e  s tu d y  would b e n e f i t  d i f f e r e n t i a l l y  

from  th e  a d v a n ta g e  o f  l i s t e n e r s  b e in g  a b le  t o  s e e  th e  

s p e a k e r .  S in c e  th e  p u rp o se  o f  H y p o th e s is  3 was t o  examine 

th e  r e l a t i v e  b e n e f i t  v i s u a l  cu es  g iv e  v a r io u s  ty p e s  o f seman-
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F ig u r e  C a p t io n

F ig u r e  8 .  R e l a t i v e  mean d i f f e r e n c e s ,  a b s o l u t e  m ean  

d i f f e r e n c e s  and  m eth od  u s e d  t o  c a l c u l a t e  r e l a t i v e  m e a n s .
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t i c  c a t e g o r i e s  employed i n  t h e  s tu d y ,  a l l  q u e s t i o n  i tem s  

w hich c o u ld  be i d e n t i f i e d  a s  a g e n t s ,  a c t i o n s ,  q u a l i f i e r s ,  

l o c a t i o n s  o r  r e c i p i e n t s  were c o n s id e re d  i n d i v i d u a l l y .  In  

a d d i t i o n ,  q u e s t i o n  i te m s  w hich had been  g e n e r a te d  from  th e  

f o u r  o r i g i n a l  s t im u lu s  u t t e r a n c e s  where s p e a k e rs  spoke on 

a b s t r a c t  t o p i c s  were a l s o  c o n s id e r e d .  Because o f  th e  n a tu r e  

o f  th e  c o n t e n t  i n  t h e s e  u t t e r a n c e s ,  q u e s t i o n  i te m s  were 

i d e n t i f i e d  a s  e i t h e r *  n o u n s ,  v e r b s ,  com plem ents, o r  pu rp o se  

e x p l a n a t i o n s  ( e . g . ,  "Money i s  used b e c a u s e . . . ? " ) .  I n  a l l ,  

n in e  c a t e g o r i e s  were exam ined , u s in g  t h e  e n t i r e  s e t  o f  

o r i g i n a l  60 i t e m s .

T -T e s ts  were employed t o  e v a lu a t e  t o  what e x t e n t  s e e in g  

t h e  s p e a k e r  i n c r e a s e d  r e s p o n d e n t s '  t e s t  s c o r e s  f o r  th e  i te m s  

i n  th e  above n in e  c a t e g o r i e s .  Of th e  n in e  c a t e g o r i e s  t e s t e d ,  

f o u r  tu r n e d  o u t t o  be c l e a r l y  s i g n i f i c a n t :  a g e n t ,  a c t i o n ,  

noun and v e r b ;  one ap p ro ach ed  b e in g  s i g n i f i c a n t :  l o c a t i o n ;  

and  f o u r  tu r n e d  o u t  t o  be c l e a r l y  i n s i g n i f i c a n t .  However, 

a l l  n in e  mean d i f f e r e n c e s  a c r o s s  th e  two c o n d i t i o n s  (w i th  

t h e  s i g n a l  t o  n o i s e  p a ra m e te r  c o l l a p s e d )  were i n  th e  

e x p e c te d  d i r e c t i o n  o f  a  v i s u a l  a d v a n ta g e .  T ab le  2 summa­

r i z e s  th e  above t - t e s t  a n a l y s e s .

The t h i r d  h y p o th e s i s  was a c c e p te d ,  a s  f o u r  c a t e g o r i e s  

c l e a r l y  d i f f e r e d  from  f o u r  o t h e r s  w i th  r e s p e c t  t o  t h e  c o n t r i ­

b u t i o n  o f  v i s u a l  c u e s .  Of i n t e r e s t  h e r e ,  a l s o ,  i s  t h e  co n ­

s i s t e n c y  fo u n d  be tw een  th e  two d i f f e r e n t  c a te g o r y  schemes 

em ployed. Tha t i s ,  b o th  a g e n ts  and a c t i o n s  from  th e  m o tion  

q u e s t i o n s  and nouns and v e r b s  from  th e  a b s t r a c t  q u e s t i o n s  were
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t h e  more s u c c e s s f u l  c a t e g o r i e s .  These c a t e g o r i e s  a r e  ob­

v i o u s l y  p a r a l l e l s  o f  each  o t h e r .  S i m i l a r l y ,  r e c i p i e n t s  and 

com plem ents were p a r a l l e l s  on th e  n e g a t iv e  s id e .

In  summary, t h e  r e s u l t s  o b ta in e d  i n  E xperim en t 1 g e n e r ­

a l l y  s u p p o r t  t h e  h y p o th e se s  o f  t h e  s tu d y .  In  a d d i t i o n ,  an  

Ex P o s t  F a c to  h y p o th e s i s  was g e n e r a te d  from  two o f  t h e  o r i g ­

i n a l  h y p o th e s e s .  In  H y p o th e s is  2 a k i n e s i c a l l y  r i c h  s e t  o f  

32 i te m s  were i s o l a t e d  on t h e  b a s i s  o f  h a v in g  been  good d i s ­

c r i m i n a t o r s  be tw een  com prehension  s c o r e s  o f  t h e  two m ajo r  

c o n d i t i o n s  o f  t h e  s tu d y .  In  H y p o th e s is  3 a l l  60 i te m s  were 

examined w i t h i n  se m a n tic  c a t e g o r i e s  t o  a l s o  a s s e s s  which i te m s  

w ere e s p e c i a l l y  good a t  d i s c r i m i n a t i n g  com prehension  s c o r e s  

a c r o s s  t h e  two c o n d i t i o n s .  On a s t a t i s t i c a l  l e v e l  i t  seemed 

q u i t e  p ro b a b le  t h a t  th e  c a t e g o r i e s  t e s t e d  i n  t h e  l a s t  hypo­

t h e s i s  were q u i t e  a b l e  t o  e x p l a i n  t h e  s o r t i n g  p r o c e s s  t h a t  

had  t a k e n  p l a c e  i n  t h e  r a n k  o r d e r in g  done f o r  t h e  t e s t i n g  o f  

t h e  second h y p o t h e s i s .

Q u ite  e x p e c t e d ly ,  an  i n s p e c t i o n  o f t h e  d a ta  showed t h a t  

o f  t h e  32 i te m s  w hich w ere s e l e c t e d  a s  " k i n e s i c a l l y  r i c h "

75% were members of t h e  s u c c e s s f u l  s e m a n tic  c a t e g o r i e s  o f  

a g e n t ,  a c t i o n ,  noun , and v e r b .  The re m a in in g  25% o f  t h e  

r i c h  s e t  were t h e n  members o f  t h e  l e s s  s u c c e s s f u l  s em a n tic  

c a t e g o r i e s  o f  l o c a t i o n ,  com plem ent, p u rp o s e ,  q u a l i f i e r ,  

and r e c i p i e n t .  Had such a r e l a t i o n s h i p  been  p r e d i c t e d ,  i t  

would have  been  s i g n i f i c a n t  a t  t h e  .01  l e v e l  o f  c o n f id e n c e  

a c c o rd in g  to  a b in o m ia l  t e s t .

T h is  l a s t  a n a l y s i s  i s  o f  more th a n  i n c i d e n t a l  i n t e r e s t ,



T a b le  2 

Summary o f  T -T e s ts  

E x p e rim en t 1

Mean
V a r ia b le  P e r c e n ta g e - C o r r e c t

AV Audio
D i f f e r e n c e s T -V alu es  2! - T a i l  P r o b a b i l i t i e s

A gent .69 .55 .1 4 2 .7 4 .009

A c t io n .6 ? .5 4 .13 3 .4 7 .001

S u b je c t-N o u n .80 .66 .1 4 2 .2 .034

Verb .72 •43 .29 3 .4 7 .001

L o c a t io n .59 .49 .10 1 .9 .065

Q u a l i f i e r .49 .47 .02 0 .3 6 .723

Complement .5 7 .51 .06 1 .2 3 .226

R e c ip i e n t .50 .4 9 .01 .092 .362

P urpose .68 .6 5 .03 0 .3 8 .704
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s in c e  i t  p r o v id e s  an  a d d i t i o n a l  r a t i o n a l e ,  beyond a s s e s s ­

in g  how f u n c t i o n a l  k i n e s i c  c u e s  can  b e ,  f o r  h av in g  s e le c t e d  

t h e  32 " r i c h "  i te m s  f o r  t e s t i n g  t h e  second h y p o t h e s i s - - - -  

s p e c i f i c a l l y , t h a t  o f  d e m o n s t r a t in g  where and when k i n e s i c  

cu es  a r e  e s p e c i a l l y  f u n c t i o n a l ,  o r  p o s s ib ly  n o n - f u n c t i o n a l .

DISCUSSION
Experim ent 1 sough t to  m easure  t h e  c o n t r i b u t i o n  o f  v i s u a l

cues  to  t h e  o v e r a l l  com prehension  o f  sp eech .  S p e c i f i c a l l y ,  

t h e  s tu d y  sough t t o  m easure  t h e  in c r e a s e d  a c c u ra c y  ( a s  i n ­

d i c a t e d  by a m u l t i p l e  c h o i s e  t e s t )  p ro v id e d  by th e  l i s t e n ­

e r ’ s o p p o r tu n i t y  t o  see  t h e  s p e a k e r ' s  body movements. In  

a d d i t i o n ,  i t  was e x p e c te d  t h a t  n o i s e  l e v e l  and sem an tic  ty p e  

o f  u t t e r a n c e  would a f f e c t  t h e  d e g re e  t o  w hich a c c u ra c y  i n ­

c r e a s e d  from  t h e  a v a i l a b i l i t y  o f  v i s u a l  c u e s .  The m ajor 

h y p o th e se s  w ere co n f irm ed  and n o rm a tiv e  m easurem ents  n o te d .

W ith t h e  above f i n d i n g s  i n  m ind, i t  seems r e a s o n a b le  t o  

say  t h a t  u nder  norm al com m unicative  c i r c u m s ta n c e s ,  t h e  l o s s  

of v i s u a l  cues  makes t h e  t a s k  f o r  t h e  l i s t e n e r  h a r d e r ,  e s p e ­

c i a l l y  i n  n o i s y  c i r c u m s ta n c e s .  The o v e r a l l  improvement f o r  

s u b j e c t s  who were p e r m i t te d  t o  see  s p e a k e rs  ran g ed  from 20fa

t o  40% (and i n  some c a s e s  up to  80% f o r  s p e c i f i c  i te m s )  

o v e r  t h e  s c o re s  o f  s u b j e c t s  who were o n ly  l i s t e n i n g .  S ince  

th e  p r o b a b i l i t i e s  c a l c u l a t e d  were i n  t h e  p ro x im i ty  o f .001  

th e  above  f i n d i n g s  may be r e l i e d  on w i th  some d e g re e  o f con­

f id e n c e .  The r e a s o n s  f o r  t h e  o b se rv ed  improvement can  o n ly  

by s p e c u la te d  a b o u t  s in c e  t h e s e  f a c t o r s  were n o t  t h e  m ajor 

fo c u s  o f  E xperim en t 1.
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However, i t  seems l i k e l y  t h a t  two p a r t i c u l a r  such r e a s o n s  

c o u ld  v e ry  w e l l  co n c e rn  t h e  p o s s i b i l i t i e s  t h a t :  (1)  v i s u a l

c u es  o p e r a t e  a s  a t r a c k i n g  d e v ic e  where t h e  l i s t e n e r  i s  f o r e ­

warned a b o u t  when a  s p e a k e r  w i l l  b e g in  p a r t i c u l a r  v e r b a l i z a ­

t i o n s ;  and (2) t h e  c o -o c c u r r e n c e  o f  a  v i s u a l  cue w i th  a p a r ­

t i c u l a r  v e r b a l  segment may r e i n f o r c e  t h e  p e r c e p tu a l  i n t e g r i t y  

o f  t h a t  segment.

A lso ,  p r e v io u s  r e s e a r c h  (D ittm an n , 1972) i n d i c a t e d  t h a t  

t h e  h ig h  in fo r m a t io n  word i n  an  u t t e r a n c e  v e ry  o f t e n  r e c e i v e s  

k i n e s i c  s t r e s s .  T h is  te n d e n c y  a l s o  m ight s e rv e  t o  fo c u s  t h e  

l i s t e n e r ' s  a t t e n t i o n  tow ard  t h e  s a l i e n t  p o i n t s  i n  t h e  v e r b a l  

s i g n a l ,  th u s  i n s u r i n g  t h a t  more im p o r ta n t  a s p e c t s  w i l l  n o t  be 

m issed .  Of c o u r s e  an  o b v io u s  p o s s i b i l i t y  f o r  e x p la in in g  in - ,  

c r e a s e d  a c c u ra c y  w i th  v i s u a l  c u es  c o n c e rn s  t h e  sem a n tic  r e ­

dundancy p ro v id e d  by t h e s e  cues  w i th  r e s p e c t  t o  v e r b a l  se g ­

m en ts .  F i n a l l y ,  one i n d i r e c t  e x p la n a t io n  c o n c e rn s  t h e  co n ­

c o rd a n c e  o f v i s u a l  c u es  o b se rv ed  p r e v i o u s l y  (Kendon, 1972) 

w i th  p ro s o d ic  segm ents . T h is  co n co rd an ce  may s e rv e  t o  i n ­

c r e a s e  t h e  s t im u lu s  s t r e n g t h  o f  p r o s o d ic  e le m e n ts  w hich i n  

t u r n  f a c i l i t a t e  t h e  p e r c e p t io n  o f  v e r b a l  segm ents .

Of m ajo r  im p o r ta n c e  i n  E xperim en t 1 was th e  m a n ip u la t io n  

o f  s i g n a l  t o  n o i s e  r a t i o .  As e x p e c te d ,  t h e  n o i s i e r  t h e  c i r ­

cu m stances  t h e  more u s e f u l  were t h e  v i s u a l  c u e s ,  i n  a b s o lu t e  

te rm s .  In  f a c t ,  s u b j e c t s  f r e q u e n t l y  e x p re s s e d  f r u s t r a t i o n  

t o  t h e  e x p e r im e n to r  when a t t e m p t in g  to  re sp o n d  t o  t h e  n o i s ­

i e s t  l e v e l  ( -7  d b ) .  However, i t  was p r e c i s e l y  a t  t h i s  l e v e l  

t h a t  th e y  most u t i l i z e d  v i s u a l  cu e s  to  r e c o rd  q u i t e  r e s p e c t - .
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a b le  com prehension  s c o r e s  ($0$ i n  the . . a u d io v i s u a l  c o n ­

d i t i o n )  c o n s id e r i n g  t h e  o b s t a c l e s  s u b j e c t s  f a c e d  a t  t h i s  

l e v e l .

However, when a c c u ra c y  s c o r e s  were c o n s id e re d  r e l a t i v e  

t o  t h e  a v a i l a b l e  room f o r  improvement a n  i n t e r e s t i n g  t r e n d  

was fo u n d .  Tha t i s ,  t h e  e a s i e r  l i s t e n i n g  c o n d i t i o n s  en ­

a b le d  s u b j e c t s  t o  p e r fo rm  e q u a l l y  a s  w e l l  a s  d id  t h e  more 

d i f f i c u l t  l i s t e n i n g  c o n d i t i o n s .  T h is  was o p p o s i te  t o  what 

had  o c c u r re d  i n  te rm s  o f  a b s o lu t e  s c o re  means. One e x ­

p l a n a t i o n  t h a t  seemed p l a u s i b l e  i s  t h a t  t h e  c e i l i n g  op­

e r a t i n g  a t  th e  e a s i e r  s i g n a l  t o  n o i s e  r a t i o  l i s t e n i n g  con ­

d i t i o n s  masked two o p p o s in g  f o r c e s  on t h e  d a t a .  T ha t i s ,  

on one hand e a s i e r  t o  h e a r  c i r c u m s ta n c e s  s u f f e r  t h e  d e ­

c r e a s i n g  a v a i l a b i l i t y  o f  room f o r  improvement f a c t o r ,  when 

a b s o lu t e  s c o r e  means a r e  c o n s id e r e d .  However, on th e  

o t h e r  hand , t h e  more d i f f i c u l t  t o  h e a r  c i r c u m s ta n c e s  s u f f e r  

a  l o s s  i n  t h e  a v e ra g e  cue v a lu e  w i t h i n  t h e  m essage . T h is  

i s  so b ecau se  when in f o r m a t io n  ab o u t  a  message i s  g e n e r a l l y  

low , some c u es  which c a n n o t  be r e l a t e d  t o  a n y th in g  a l r e a d y  

known a b o u t  t h e  i d e n t i t y  o f  t h e  message do n o t  a t t a i n  a  

u s e a b le  in f o r m a t io n  v a l u e .  Thus, th e  m u ta l  c a n c e l l a t i o n  

o f  b o th  f o r c e s  may o n ly  be o b s e rv a b le  when c o n s id e r i n g  r e ­

l a t i v e  s c o r e s .

A lso , o f  m ajo r  im p o rta n c e  were th e  d i f f e r e n t i a l  p e r fo rm ­

a n c e s  o f  t h e  n in e  se m a n tic  c a t e g o r i e s  t e s t e d  i n  Experim ent 

1 ,  I t  had been  e x p e c te d  t h a t  some c a t e g o r i e s  would b e n e f i t  

more from v i s u a l  cue a v a i l a b i l i t y  th a n  o t h e r s ,  s in c e  p re v io u s
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r e s e a r c h  had i n d i c a t e d  t h a t  some ty p e s  o f l i n g u i s t i c  i n f o r ­

m a tio n  a r e  more k i n e s i c a l l y  c o d a b le  t h a n  o t h e r s  (Graham and 

A rg y le ,  1975).  The f in d i n g  t h a t  a g e n t s  and a c t i o n s  w ere 

su p p o r te d  s t r o n g l y  by k i n e s i c  c u es  seemed n o t  s u r p r i s i n g  on 

an  i n t u i t i v e  l e v e l ,  s in c e  th e y  seemed w e l l  s u i t e d  t o  t h e  

a c t i o n  " la n g u a g e "  p o t e n t i a l  o f  body movements. However, th e  

f i n d i n g  t h a t  t h e  s u b je c t - n o u n  and v e rb  q u e s t i o n s  u sed  t o  

te, j  a b s t r a c t  i t e m s  b e n e f i t e d  a s  much a s  t h e  f i r s t  two w ith  

added v i s u a l  c u e s  was somewhat o f a s u r p r i s e .

Two p o s s i b l e  r e a s o n s  may e x p l a i n  t h e  a b o v e  f i n d i n g s .  

F i r s t ,  i t  w as e a r l i e r  s u g g e s t e d  t h a t  o n e  m anner i n  w h ic h  

v i s u a l  c u e s  may s u p p o r t  s p e e c h  c o m p r e h e n s io n  i s  b y  v i s u a l l y  

s t r e s s i n g  t h e  m ore im p o r t a n t  p a r t s  o f  t h e  v e r b a l  u t t e r a n c e .  

W ith  t h i s  e x p l a n a t i o n ,  s e m a n t ic  c o n t e n t  a s  a  v a r i a b l e  i s  n o t  

im p o r t a n t .  A s e c o n d  p o s s i b l e  e x p l a n a t i o n  i s  t h a t  a b s t r a c t  

v e r b a l  m a t e r i a l  c a n  b e  k i n e s i c a l l y  s u p p o r te d  s e m a n t i c a l l y  

t h r o u g h  a t y p e  o f  m e .ta p h o r ic a l  c o d in g  w h e r e , f o r  e x a m p le ,  

som e a b s t r a c t  s e n t e n c e - s u b j e c t  i s  g i v e n  v i s u a l  s p a t i a l  d im e n ­

s i o n s  w i t h  hand  g e s t i c u l a t i o n  ( e . g . ,  i f  t h e  s u b j e c t  o f  a  

s e n t e n c e  w e r e  t h e  p h r a s e  " p o l i t i c a l  pow er"  t h e  h a n d s  m ig h t  

a ssu m e  c l a w - l i k e  d im e n s io n s  an d  m ove a s  i f  u p l i f t i n g  a v a s t  

q u a n t i t y  o f  e a r t h ) .

T h u s , a l t h o u g h  t h e  d a t a  do s u p p o r t  t h e  n o t i o n  t h a t  d i f f ­

e r e n t  s e m a n t ic  c a t e g o r i e s  b e n e f i t  m ore fro m  v i s u a l  c u e s  t h a n  

do o t h e r s ,  t h i s  t e n d e n c y  i s  m ore c o m p l i c a t e d  i n  n a t u r e  t h a n  

a t  f i r s t  t h o u g h t .  What w as d e m o n s tr a t e d  i n  E x p e r im e n t  I  w as  

t h a t  v e r y  m a jo r  t y p e s  o f  s e m a n t ic  c a t e g o r i e s  ( i . e . ,  a g e n t ,
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s u b j e c t ,  a c t i o n ,  v e rb )  b e n e f i t e d  more from  v i s u a l  s u p p o r t  th a n  

t h e  r e l a t i v e l y  se c o n d a ry  s e m a n tic  c a t e g o r i e s  ( i . e . ,  q u a l i f i e r ,  

com plem ent, r e c i p i e n t ,  p u r p o s e ,  and l o c a t i o n ) .  As s a id  e a r ­

l i e r ,  w h e th e r  t h e  fo rm er  c a t e g o r i e s  were more c o d a b le  o r  

s im p ly  r e c e iv e d  g r e a t e r  v i s u a l  s t r e s s  w i l l  have  t o  a w a i t  f u r ­

t h e r  s tu d y .  One r a t h e r  r i s k y  p rem ise  b ased  on t h e  l i m i t e d  

s e t  o f  c a t e g o r i e s  t e s t e d  was t h a t  t h e  p o o re r  c a t e g o r i e s  w ere 

more t r a n s f o r m a t i o n a l l y  complex ( e . g . ,  q u a l i f i e r ) .  Of c o u r s e  

t h e  p r e s e n t  d e s ig n  was n o t  c o n s t r u c t e d  i n  any  way t o  a d d r e s s  

t h i s  p re m is e .

Two a d d i t i o n a l  v a r i a b l e s  tu rn e d  o u t  t o  be u n im p o r ta n t  t o  

th e  p r e s e n t  s tu d y - - s e x  o f  s u b je c t  and l e n g t h  o f  u t t e r a n c e .

The f i r s t  d id  n o t  show a s i g n i f i c a n t  d i f f e r e n c e  f o r  e i t h e r  

s p e a k e rs  o r  l i s t e n e r s .  However, e a r l i e r  s t u d i e s  have shown 

t h a t  f e m a le s  can  a t  t im e s  d e c o d e  n o n v e rb a l  s i g n a l s  r e g a r d in g  

em o tio n s  more a c c u r a t e l y  th a n  can  m ales  ( c f .  Zuckerman e t  a l ,  

1975). P r e s e n t l y ,  t h e  p o s s i b i l i t y  t h a t  t h i s  te n d e n c y  would 

g e n e r a l i z e  t o  d e s c r i p t i o n s  o f  s p a t i a l  m o tio n s  was n o t  found . 

However, f u t u r e  s t u d i e s  m ight i n v e s t i g a t e  p o s s i b l e  sex  d i f f e r ­

e n c e s  w i th  a g r e a t e r  v a r i e t y  of s em a n tic  t o p i c s  t o  be encoded  

and decoded . D e s p i te  t h e  a b s e n c e  o f  s i g n i f i c a n t  f i n d i n g s  i n  

t h e  p r e s e n t  d a t a ,  t h e  t o p i c  seems an  i n t e r e s t i n g  one b e c a u se  

o f  t h e  s o c i a l  and b i o l o g i c a l  sex  r o l e  d i f f e r e n t i a t i o n  w i th  r e ­

s p e c t  t o  t h e  r e a r i n g  o f  c h i l d r e n - - e s p e c i a l l y  c h i l d r e n ' s  

a c q u i s i t i o n  o f  a  com m unica tive  com petence .

The second v a r i a b l e  co n ce rn ed  th e  e f f e c t s  o f  t h e  l e n g t h  

o f  s t i m u l u s - u t t e r a n c e s  on com prehension  s c o r e s .  I t  had b e e n '
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e x p e c t e d  t h a t  t h e  a d d i t i o n  o f  v i s u a l  c u e s  w o u ld  b e  r e l a t e d  

p o s i t i v e l y  o r  n e g a t i v e l y  t o  o v e r a l l  l e n g t h  o f  u t t e r a n c e .  How­

e v e r  no  t r e n d  i n  e i t h e r  d i r e c t i o n  w as fo u n d . P o s s i b l y  o t h e r  

v a r i a b l e s  o f  a s y n t a c t i c  a n d / o r  s e m a n t ic  n a t u r e  m ask ed  s u c h  a  

t r e n d ;  c o n s e q u e n t l y ,  l i t t l e  c a n  b e  s a i d  o f  t h e  l e n g t h  v a r i a b l e  

w i t h i n  t h e  d a ta  c o l l e c t e d  f o r  t h e  f i r s t  e x p e r im e n t .

P ro b a b ly  th e  most im p o r ta n t  l i m i t a t i o n  o f  E xperim en t 1 

c o n c e rn s  t h e  r o l e  o f  l i p r e a d i n g  i n  t h e  v i s u a l  component o f  

com m unication . Tha t i s ,  t h e  p r e s e n t  s tu d y  made no a t t e m p t  

t o  d i s t i n g u i s h  betw een  what p o r t i o n  o f  t h e  v i s u a l  c o n t r i ­

b u t io n  was due t o  l i p  c u es  and what p o r t i o n  was due t o  body 

movements o t h e r  th a n  i n  t h e  l i p  a r e a  ( t h e  two a r e  c o n c e p tu a l -  

l y  d i f f e r e n t  media o f  co m m u n ica tio n ) .  I t  seems r e a s o n a b le  

t o  say  t h a t  t h e  im p o r ta n t  q u e s t i o n  i s  n o t  w h e th e r  t h e  im­

provem ent was due t o  one o r  t h e  o t h e r ,  b u t  r a t h e r  t h e  im p o r t ­

a n t  q u e s t i o n  c o n c e rn s  m easu rin g  how much improvement i s  g en ­

e r a t e d  by each  a lo n e  and by b o th  t o g e t h e r .  While t h e  n e x t  

segment o f  t h e  p r e s e n t  t e x t  a d d r e s s e s  t h i s  q u e s t i o n ,  t h e  d a ta  

c o l l e c t e d  f o r  t h i s  segment can p ro b a b ly  be u sed  to  d e m o n s t r a te  

t h a t  l i p  c u e s  by th e m se lv e s  co u ld  n o t  have  a c c o u n te d  f o r  t h e  

t o t a l  improvement due to  v i s u a l  c u e s .  The r e a s o n  f o r  making 

t h i s  a s s e r t i o n  c o n c e rn s  t h e  d i f f e r e n t i a l  improvement found w i th  

r e s p e c t  t o  t h e  n in e  s e m a n tic  c a t e g o r i e s  t e s t e d .  L ip  c u es  

p ro b a b ly  a s s i s t e d  e q u a l l y  i n  a l l  c a t e g o r i e s  (assum ing  an  e q u a l  

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

w i t h i n  v e r b a l  segm ents  on t h e  o r d e r  o f  25 w ords e a c h ) ;  how­

e v e r ,  t h e  n in e  s e m a n tic  c a t e g o r i e s  perfo rm ed  u n e q u a l ly  w i th
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r e s p e c t  t o  t h e  im provem ent r e n d e re d  by v i s u a l  c u e s .

Thus, i t  was deemed im p o r ta n t  to  e v a l u a t e  t h e  r o l e  o f  l i p  

movements i n  r e l a t i o n  t o  t h e  o v e r a l l  c o n t r i b u t i o n  o f  v i s u a l  

c u e s  t o  speech  co m prehension . T h is  e v a l u a t i o n  was made i n  

Experim en t 2 ,  which f o l lo w s .

EXPERIMENT 2

A m ajo r  p u rp o se  o f  Experim en t 2 was to  e s t a b l i s h  t h a t  t h e  

v i s u a l  c o n t r i b u t i o n  t o  l i s t e n e r  com prehension  found t o  op­

e r a t e  i n  Experim en t 1 co u ld  n o t  be s o l e l y  a t t r i b u t e d  t o  l i p  

c u e s .  Two c o n s i d e r a t i o n s  seemed to  w a r ra n t  exam in ing  t h i s  

c o n t e n t i o n  i n  d e t a i l .

F i r s t ,  t h e  i n d i r e c t  a s s e s sm e n t  made a t  t h e  end o f  Ex­

p e r im e n t  1 (w here i t  was shown t h a t  d i f f e r e n t  ty p e s  o f  seman­

t i c  c o n te n t  b e n e f i t e d  d i f f e r e n t i a l l y  from  t h e  a d d i t i o n  o f  

v i s u a l  c u e s )  s u g g e s te d  t h a t  t h e  o v e r a l l  v i s u a l  c o n t r i b u t i o n  

t o  com prehension  v a r i e d  i n  e x t e n t  o f  i t s  u t i l i t y  much more 

th a n  c o u ld  be a c c o u n te d  f o r  by momentary v a r i a t i o n  i n  l i p  

cue u t i l i z a t i o n  made by l i s t e n e r s .

Second, a s tu d y  by Woodward and B arber  (1960) found t h a t  

n a iv e  n o rm a l-h e a r in g  l i s t e n e r s  co u ld  o n ly  d i s c r i m i n a t e  l i p  

cu es  i n  te rm s  o f  f o u r  g e n e r a l  c l a s s e s  o f  cue ty p e s  when th e y  

were shown s i l e n t - f i l m e d  r e c o r d i n g s  o f  t w o - s y l l a b l e  non­

s e n se  w ords. They c o u ld  n o t  i d e n t i f y  t h e  i n d i v i d u a l  22 con ­

s o n a n t s '  l i p  c u e s  t h a t  were t e s t e d  f o r  on a n  i n d i v i d u a l  b a s i s .  

A ls o ,  t h e  Sumby and P o l l a c k  (1954) s tu d y  d e s c r ib e d  e a r l i e r  

s u g g e s te d  t h a t  l i s t e n e r s  can  o n ly  u t i l i z e  l i p  c u es  t o  id e n ­

t i f y  words *faen th e  t o - b e - p e r c e i v e d  word i s  narrow ed  down to



6 5

a s e t  o f  from  8-256  p o s s i b l e  c h o ic e s .  In  norm al c o n v e r s a ­

t i o n ,  t h e n ,  i t  would seem t h a t  l i p  c u es  a r e  p ro b a b ly  f a c i l i -  

t a t i v e  t o  com prehension  o n ly  from t i m e - t o - t i m e ,  depend ing  

g r e a t l y  on s p e c i f i c  speech  c o n t e x t s .

C e r t a i n l y ,  i f  l i p  cu es  a r e  n o t  t h e  s o le  v i s u a l  f a c i l i -  

t a t i v e  f a c t o r ,  k i n e s i c  c u e s ,  by i n f e r e n c e ,  must a l s o  p a r t i ­

c i p a t e  a s  a f a c t o r  i n  t h e  l i s t e n e r ' s  improvement i n  compre­

h e n s io n  due t o  d i s p l a y  o f  v i s u a l  c u e s .  A second p u rp o s e ,  

t h e n ,  o f  E xperim en t 2 w i l l  be to  make some a s se s sm e n t  o f  t h e  

c o n t r i b u t i o n  k i n e s i c  cu es  made f o r  l i s t e n e r s  v iew in g  th e  12 

s t i m u l i ,  a p a r t  from  th e  u t i l i t y  o f  l i p  c u e s .

Two r e c i p r o c a l  h y p o th e s e s  were fo rm u la te d  t o  t e s t  t h e  

above c o n t e n t i o n s :

1. L ip  c u e s  a lo n e  c a n n o t  a c c o u n t  f o r  t h e  i n c r e a s e  i n  

com prehension  found when l i s t e n e r s  a r e  p e r m i t t e d  t o  see  t h e  

s p e a k e r .

2. C o n v e r s e ly ,  t h e  k i n e s i c  c u e s  t h a t  re m a in  a f t e r  p a r t s  

o f  t h e  v i s u a l  component o f  speech  a r e  e l e c t r o n i c a l l y  removed 

can  be u sed  to  d e m o n s tr a te  i n c r e a s e d  u t i l i t y  f o r  l i s t e n e r s '  

speech  com prehension .

Method ®

A u d io v isu a l  s t i m u l i .  The p r e s e n t a t i o n  s t i m u l i  f o r  

E xperim en t 2 were i d e n t i c a l l y  t h e  same s e t  o f  12 sp e a k e r  

u t t e r a n c e s  which had been produced f o r  Experim en t 1 by hav in g  

sp e a k e rs  d e s c r i b e  b r i e f  f i lm e d  a c t i o n s  t o  a second p e rso n .  

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

u l i  were v i s u a l l y  a l t e r e d  by a d j u s t i n g  th e  b r i g h t n e s s  and con ­

t r a s t  c o n t r o l s  on t h e  t e l e v i s i o n  m o n ito r  used  f o r  p r e s e n t i n g
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s t im u lu s  i t e m s .  S e t t i n g s  on th e s e  two c o n t r o l s  were found  

t h a t  e f f e c t i v e l y  b lo c k e d  o u t  th e  g e n e r a l  mouth and eye c a v i t y  

a r e a s  o f th e  f a c e  w h i le  l e a v i n g  th e  g r o s s e r  f e a t u r e s  o f  th e  

s p e a k e r ' s  image v i s i b l e  (h e a d ,  f o r e h e a d ,  c h e e k s ,  s h o u ld e r s ,  

arms and h a n d s ) .  F ig u re  9 i l l u s t r a t e s  th e  v i s u a l  image p r e ­

s e n te d  i n  th e  c o n t r a s t - r e d u c e d  c o n d i t i o n  compared w i th  th e  

norm al v i s u a l  image used  e a r l i e r .  T h is  e l e c t r o n i c  m ani­

p u l a t i o n  had been  p la n n e d  f o r  w i th  th e  l i g h t i n g  a rran g em en t 

t h a t  had been  used  t o  r e c o r d  th e  o r i g i n a l  s t im u lu s  s e t .  The 

l i g h t i n g  had been  c o n t r o l l e d  so t h a t  w i th  norm al b r i g h t n e s s -  

c o n t r a s t  a d ju s tm e n t  a l l  body d e t a i l s  were r e l a t i v e l y  c l e a r l y  

d e p i c t e d  w h ile  w i th  lo w ered  b r i g h t n e s s - c o n t r a s t  a d ju s tm e n t  

any  body d e t a i l  which was r e l a t i v e l y  low i n  v i s u a l  i n t e n s i t y  

(b u t  v i s i b l e )  would become washed o u t  i n  shadow ( th e  d i f f e r ­

ence i n  v id e o  i n t e n s i t i e s  be tw een  th e  norm al and low ered  

a d ju s tm e n t  were ab o u t  1 .0  v o l t s  and 0 ,4  v o l t s ,  r e s p e c t i v e l y ) .  

O th e r  methods t h a t  were a v a i l a b l e  t o  th e  e x p e r im e n te r  

were c o n s id e re d  w i th  r e s p e c t  to  c o n t r o l l i n g  f o r  l i p  movement. 

F o r  exam ple, s p e a k e r s  m igh t have been  r e q u i r e d  t o  w ear masks 

which would b lo c k  l i p  cu es  from  view o r  m ight have been 

t r a i n e d  t o  r e s t r a i n  t h e i r  l i p  movement. However, i t  was 

re a s o n e d  t h a t  e i t h e r  o f  t h e s e  t e c h n iq u e s  would i n t r u d e  on 

s p e a k e r s ' k i n e s i c  and v e r b a l  p e rfo rm an ces  t o  such  an  e x t e n t  

t h a t  t h e s e  p e rfo rm an ces  would be s i g n i f i c a n t l y  d i f f e r e n t  from  

th e  p e rfo rm an ces  u sed  i n  t h e  free-m ovem ent' a u d i o v i s u a l  co n ­

d i t i o n  w hich was s tu d i e d  e a r l i e r  and from  which d a t a  would 

be compared w i th  d a t a  c o l l e c t e d  p r e s e n t l y .
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F ig u re  C a p t io n

F ig u re  9* C om parative  i l l u s t r a t i o n s  o f v i s u a l  

images p r e s e n t e d  i n  a u d i o v i s u a l  c o n d i t i o n  and a u d i o v i s u a l  

( a l t e r e d )  c o n d i t i o n .



A u d io v i s u a l A u d io v i s u a l
( a l t e r e d )
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I n  o r d e r  t o  be a s s u r e d  t h a t  th e  above l i p  c o n t r o l  

t h a t  was ad o p te d  would be p e r c e iv e d  by s u b j e c t s  i n  th e  way 

in te n d e d  by th e  e x p e r im e n te r ,  two v o l u n t e e r s  were a sk e d  t o  

view  each  o f  th e  12 s t i m u l i  a t  f i v e  d i f f e r e n t  b r i g h t n e s s -  

c o n t r a s t  a d ju s tm e n ts  w hich ra n g e d  i n  s m a l l  s t e p s  from  a  

p o i n t  where l i p  movements c o u ld  e a s i l y  be s e e n  t o  a  p o in t  

where th e y  c l e a r l y  c o u ld  n o t  be s e e n .  Both v o l u n t e e r s  i n ­

d e p e n d e n t ly  r a t e d  i te m s  a t  th e  f i v e  a d ju s tm e n t  l e v e l s ,  r e ­

sp o n d in g  i n  te rm s  o f  how w e l l  th e y  c o u ld  se e  t h e  l i p  a r e a  

(v e ry  w e l l ,  ok, s l i g h t l y ,  j u s t  b a r e l y ,  and n o t  a t  a l l ) .

The b r i g h t n e s s - c o n t r a s t  a d ju s tm e n t  s e l e c t e d  r e f l e c t e d  a  mid­

p o i n t  be tw een  t h e i r  combined judgem ents  o f  " n o t  a t  a l l "  and 

" j u s t  b a r e l y . "  Both v o l u n t e e r s  in d e p e n d e n t ly  a g re e d  t h a t  

t h i s  s e t t i n g  d id  n o t  show th e  l i p  a r e a  i n  any  a p p r e c i a b l e  

d e t a i l .  I n  a d d i t i o n ,  th e  e x p e r im e n te r  was s a t i s f i e d  t h a t  

th e  a d ju s tm e n t  d id  i n  f a c t  mask l i p  movements.

Response s h e e t s . The same re sp o n s e  s h e e t s  c o n s t r u c t e d  

f o r  E xperim en t 1 w ere u s e d ,  w here each  o f  t h e  12 i te m s  were 

t e s t e d  f o r  l i s t e n e r  co m p reh en sio n  w i th  f i v e  m u l t i p l e  c h o ic e  

q u e s t i o n s ,  y i e l d i n g  60 i n  a l l .  I n  a d d i t i o n ,  i n s t r u c t i o n s  

t o  s u b j e c t s ,  sam ple i t e m s ,  and r e q u e s t e d  s u b j e c t  in fo rm a ­

t i o n  w ere a l l  i n c lu d e d  e x a c t l y  a s  had been  t h e  c a s e  e a r l i e r .

S u b j e c t s .  Twenty v o l u n t e e r s  f rom  a  b a s ic  c o u rse  i n  

com m unication  a t  S e to n  H a l l  U n i v e r s i t y  s e rv e d  a s  s u b j e c t s ,  

none o f  whom had p a r t i c i p a t e d  i n ,  o r  knew a n y th in g  a b o u t ,  

t h e  f i r s t  e x p e r im e n t .  S u b j e c t s '  ag es  ra n g e d  from  18 t o  28 . 

A l l  were d a y - s e s s i o n  s t u d e n t s  who were t a k i n g  a  r e q u i r e d
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c o u r s e .  None a p p e a re d  t o  have any  h e a r in g  o r  v i s u a l  p rob lem s 

w hich  c o u ld  be i n f o r m a l l y  d e t e c t e d  d u r in g  t h e  a d m i n i s t r a t i o n  

o f  t h e  sample i te m s  n o r  d id  anyone i n d i c a t e  t h a t  t h e y  w ere 

aw are  o f  t h e  s p e c i f i c  p u rp o se  o f  t h e  s tu d y .

Equipm ent. The equ ipm ent u sed  c o n s i s t e d  o f t h e  v e r y  same 

SONY 1 /2  in c h  v id e o  r e c o r d e r ,  a u d io  p la y b a c k  m ach ine ,  G rason 

S t a d l e r  n o i s e  g e n e r a t o r ,  and  RCA sound l e v e l  m e te r  t h a t  had 

been  employed i n  E x p e rim en t 1.

C o n tro l  o f  s i g n a l  t o  n o i s e  r a t i o s . Four s i g n a l  t o  n o i s e  

r a t i o s  were used  i n  E x p e rim en t 2 ( -8 d b ,  - 3  d b ,  2 d b ,  7 db)  

w hich  c o r re s p o n d e d  t o  t h e  f o u r  l e v e l s  u sed  e a r l i e r .  A g a in ,  

t h e s e  r a t i o s  were m a in ta in e d :  (1 )  by f i x i n g  t h e  volume

c o n t r o l  o f  t h e  t e l e v i s i o n  m o n i to r  a t  one s e t t i n g ;  (2 )  by 

r e f e r r i n g  t o  t h e  p r i n t e d  r e c o r d  o f  s t im u lu s  a m p l i tu d e s  (*nd 

b r i e f  n o i s e  b u r s t ) ;  and (3 )  by u s in g  t h e  sound l e v e l  m e te r  

t o  d e te rm in e  t h e  a m p l i tu d e  o f  t h e  w h i te  n o i s e  so u rc e  r e l a ­

t i v e  t o  t h e  a m p l i tu d e  o f  t h e  b r i e f  n o i s e  b u r s t  r e c o rd e d  on 

t h e  s t im u lu s  t a p e  j u s t  p r i o r  t o  t h e  s e t  o f  12 i t e m s .  Thus, 

by a d j u s t i n g  t h e  g a in  on t h e  m achine p la y in g  b ack  t h e  w h i te  

n o i s e  s o u rc e  t o  one o f  i t s  marked p o s i t i o n s  (whose a m p l i ­

t u d e s  had been  m easured w i th  t h e  sound m e te r )  i t  was p o s s i b l e  

t o  p r e s e n t  s t i m u l i  a t  t h e  d e s i r e d  s i g n a l  to  n o i s e  r a t i o .

P ro c e d u re . The g roup  o f  20 s u b j e c t s  were random ly as­

s ig n e d  t o  one o f  f o u r  s i g n a l  t o  n o i s e  r a t i o  r o t a t i o n s  ( w i th  

t h e  12 i te m s  g rouped  i n t o  f o u r  g ro u p s  o f  t h r e e )  t o  a s s u r e  

t h a t  a l l  12 i te m s  would be p r e s e n te d  e q u a l l y  a t  t h e  f o u r  

r a t i o s  and t o  c o n t r o l  f o r  o r d e r  e f f e c t s ,  a s  had been  done i n
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Experim ent 1. S u b je c t s  were t e s t e d  i n  g ro u p s  o f  two and 

t h r e e  a t  a  t im e .  They would a r r i v e  a t  t h e  t e s t i n g  a r e a  and  

be i n v i t e d  i n s i d e  and t h e n  be a sk e d  t o  be s e a te d .  B o o k le ts  

were th e n  g iv e n  o u t  and  each  p e r s o n  a sk ed  t o  r e a d  t h e  i n ­

s t r u c t i o n s .  As done e a r l i e r ,  t h e  e x p e r im e n te r  would o r i e n t  

s u b j e c t s  r e g a r d in g  an sw erin g  q u e s t i o n s  and  th e n  a d m i n i s t e r  

sample i te m s .  Once i t  had  been  o b se rv e d  t h a t  s u b j e c t s  

u n d e r s to o d  what t h e y  w ere  to  d o ,  t e s t i n g  began . H ere ,  t h e  

same p ro c e d u re  was fo l lo w e d  a t  a l l  t im e s :  t h e  f i r s t  s t im u ­

l u s  would be p r e s e n t e d ,  t h e  equipm ent s to p p e d ,  and t h e  sub­

j e c t s  g iv e n  t im e  t o  an sw er  a l l  q u e s t i o n s .  A l l  12 i te m s  

would be t e s t e d ,  i n  t u r n ,  i n  t h e  same manner.

L a s t l y ,  t h e  i s s u e s  a b o u t  e x p e r im e n ta l  v a l i d i t y  o f  d e ­

s ig n  were t h e  same f o r  E xperim en t 2 a s  th e y  were d i s c u s s e d  

i n  te rm s  o f  E xperim en t 1.

RESULTS

The g e n e r a l  q u e s t i o n  a d d re s s e d  i n  E xperim en t 2 co n cern ed  

w h e th e r  l i p  c u e s  a lo n e  can  a c c o u n t  f o r  t h e  o v e r a l l  improvement 

i n  l i s t e n e r  com prehension  d e r iv e d  from  t h e  v i s u a l  component 

o f  sp e e c h — o r  w h e th e r  k i n e s i c  c u e s  must be in c lu d e d  a l s o  a s  

a s i g n i f i c a n t  f a c t o r  i n  t h e  t o t a l  im provem ent. I f  s u b je c t s  

v iew in g  th e  c o n t r a s t - a t t e n u a t e d  s t i m u l i  c o u ld  s c o re  h i g h e r  

on t h e  com prehension  t e s t  th a n  s u b j e c t s  who c o u ld  o n ly  h e a r  

t h e  12 sp eech  s t i m u l i ,  th e n  l i p  cu es  a lo n e  did. n o t  a c c o u n t  f o r  

t h e  t o t a l  im provem ent, s in c e  th e y  were n o t  p r e s e n t .  In  

a d d i t i o n ,  such  a  f i n d i n g  would s t r o n g l y  s u g g e s t  ( a l th o u g h  

n o t  p ro v e )  t h a t  l i p  c u e s  can n o t  a lo n e  a c c o u n t  f o r  compre-
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h e n s io n  improvement f o r  l i s t e n e r s  i n  norm al f a c e - t o - f a c e  

com m unication s i t u a t i o n s .

The a v e ra g e  s c o re  o f  s u b j e c t s  v iew in g  t h e  12 s t i m u l i  

i n  t h e  b r i g h t n e s s - c o n t r a s t  r e d u c e d  c o n d i t i o n  was 60% c o r r e c t  

f o r  t h e  same s e t  o f  32 q u e s t io n -  i t e m s  t h a t  had been  s e l e c t e d  

f o r  s tu d y  i n  E xperim en t 1. T h is  mean compared t o  an  a v e ra g e  

s c o re  o f  71% c o r r e c t  i n  t h e  norm al a u d i o v i s u a l  c o n d i t i o n  

and  48% c o r r e c t  i n  t h e  a u d io - a lo n e  c o n d i t i o n .  F ig u re  10 shows 

means a t  t h e  f o u r  s ig n a l  t o  n o i s e  r a t i o s  w i t h i n  a l l  t h r e e  

p r e s e n t a t i o n  c o n d i t i o n s .  As can  be s e e n ,  a l l  t h r e e  f u n c t io n s  

v a r y  i n  t h e  e x p e c te d  d i r e c t i o n s  w i th  r e s p e c t  t o  t h e  i n c r e a s e  

i n  n o i s e  and  t h e  i n c r e a s e  i n  amount o f  v i s u a l  c u es  p r e s e n t e d .  

T ha t i s ,  a s  g r e a t e r  am ounts o f v i s u a l  c u e s  a r e  a d d e d ,  compre­

h e n s io n  s c o re s  i n c r e a s e  and  a s  s i g n a l  t o  n o i s e  r a t i o  i n ­

c r e a s e s  com prehension  s c o re s  a l s o  i n c r e a s e .

An a n a l y s i s  o f  v a r i a n c e  f o r  r e p e a t e d  m easu res  was p e r ­

form ed t o  t e s t  d i f f e r e n c e s  i n  means o v e r  t h e  t h r e e  c o n d i t i o n s  

and  f o u r  s i g n a l  t o  n o i s e  v a l u e s .  As can  be seen  i n  T ab le  3 , 

mean d i f f e r e n c e s  i n  t h e  d i f f e r e n t  c o n d i t i o n s  w ere q u i t e  s i g ­

n i f i c a n t  a s  were mean d i f f e r e n c e s  a c r o s s  t h e  s i g n a l  t o  n o i s e  

p a ra m e te r .  In  a d d i t i o n ,  i n d i v i d u a l  t - t e s t s  were computed 

among t h e  v a r i o u s  c o m b in a t io n s  o f  means. The r e s u l t s  o f  

t h e s e  i n d i v i d u a l  t e s t s  a r e  shown i n  T ab le  4 . I t  sho u ld  be 

p o in te d  o u t  t h a t  s in c e  t h e s e  i n d i v i d u a l  t e s t s  a l l  con cern ed  

e x p e c te d  d i r e c t i o n a l  ou tcom es, t h e y  co u ld  be r e g a rd e d  a s  

s i n g l e  t e s t s  w i th  r e s p e c t  t o  t h e  s e l e c t i o n  o f  c o n f id e n c e  

l e v e l s .
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Because th e  a n a l y s i s  o f  v a r i a n c e  had shown a s i g n i f i c a n t  

i n t e r a c t i o n  e f f e c t  betw een c o n d i t i o n  ( a u d i o v i s u a l ,  a u d i o v i s u a l -  

a l t e r e d ,  and a u d io - a lo n e )  and s ig n a l  i n t e n s i t y ,  s e p a r a t e  a n a ­

l y s e s  o f  v a r i a n c e  f o r  r e p e a t e d  m easures  were perform ed  f o r  

d a ta  i n  t h e  two lo w e s t  s i g n a l  t o  n o i s e  r a t i o s  and i n  t h e  two 

h i g h e s t  s ig n a l  t o  n o i s e  r a t i o s .  The r e s u l t s  o f  t h i s  second 

a n a l y s i s  were found ( a s  c o u ld  be e x p e c te d )  t o  be v i r t u a l l y  

i d e n t i c a l  to  what i s  shown i n  T ab le  3 ,  f o r  t h e  e n t i r e  d a ta  

s e t ,  w i th  t h e  one e x c e p t io n  b e in g  t h a t  no s i g n i f i c a n t  i n t e r ­

a c t i o n  e f f e c t s  betw een  p r e s e n t a t i o n - c o n d i t i o n  and s ig n a l  i n ­

t e n s i t y  rem ained  when c o n s id e r in g  e i t h e r  h a l f  o f  t h e  f u n c t io n  

shown i n  F ig u re  1& T ab le  3 shows th e  n o n - s i g n i f i c a n t  i n t e r ­

a c t i o n  e f f e c t  when t e s t i n g  d a t a  i n  e i t h e r  h a l f  o f  t h e  f u n c t io n .

B e c a u s e  t h e  tw o  h a l v e s  o f  t h e  o v e r a l l  f u n c t i o n  w e r e  fo u n d  

t o  h a v e  n o n - s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t s ,  n o r m a liz e d  r e p ­

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

These two n o rm a liz e d  h a lv e s  o f t h e  o v e r a l l  f u n c t io n  a r e  shown 

i n  F ig u re  11. The im p re s s io n  t h a t  em erges from  t h i s  d iag ram  

i s  t h a t  t h e  n o i s e  p a ra m e te r  s i g n i f i c a n t l y  e f f e c t s  t h e  ex ­

t e n t  to  w hich t h e  r e d u c e d - c o n t r a s t  v i s u a l  cu e s  were u t i l i z e d  

by l i s t e n e r s .  I t  can  be seen  t h a t  l i s t e n e r s  most used  th e s e  

v i s u a l  c u e s  when t h e  a c o u s t i c  s i g n a l  was p o o r e s t .

I t  would seem r e a s o n a b le  t o  say  t h a t  t h e  above a n a ly s e s  

o f  d a ta  su g g e s t  t h a t  l i p  cu e s  d id  n o t  i n  f a c t  a c c o u n t  f o r  

a l l  o f  t h e  improvement i n  l i s t e n e r  com prehension due t o  t h e ,  

d i s p l a y  o f  v i s u a l  cu es  accom panying sp eech .  And so ,  t h e  two 

main h y p o th e se s  t e s t e d  i n  Experim ent 2 were t e n t a t i v e l y



F ig u re  C a p t io n

F ig u re  10. Kean s c o re s  f o r  a u d i o v i s u a l  ( a l t e r e d )  

c o n d i t i o n  o v e r  t h e  f o u r  s i g n a l  t o  n o i s e  v a l u e s .  A lso  

shown a r e  mean s c o re s  f o r  norm al -a u d io v is u a l  and  a u d io -  

a lo n e  c o n d i t i o n s  t h a t  had b een  found i n  E xperim en t 1.
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T a b le  3 

A n a ly s is  o f  V a r ia n c e  

E x p e rim en t 2

S ource  o f  
V a r ia n c e

Sum o f  
S a u a re s DF

Mean 
So u a re

F
T e s t S i g n i f i c a n c e

P e rc e n ta g e  T o t a l  
Sum o f  S a u a re s

C o n d i t io n 97 .91 2 4 8 .9 5 2 3 .2 9 u n d e r  .001 1 1 .8

W ith in 1 1 9 .8 4 57 2 .1 0 1 4 .4 4S u b je c t s

S/N
R a t io 3 3 9 .5 7 3 113 .19 78 .38 u n d e r  .001 4 0 .9 2

Group X 
I n t e n s i t y 2 5 .2 6 6 4 .2 1 2 .9 1 u n d e r  .01 3 .0 4

I n t e n s i t y 2 4 7 .1 7 171 1 .4 5 2 9 .7 9X U n it

T o ta l 8 2 9 .7 4 239. 3 .4 7 100 .00

Group X 
I n t e n s i t y

S/N 
(+7, +2) 2 2 .1 1 n . s .

Group X 
I n t e n s i t y ( - 3 ,  - 8 ) 2 2 .6 2 n . s .



Table 4
I n d i v i d u a l  T - T e s t s  o v e r  F o u r  

S /N  R a t i o s  an d  T h r e e  C o n d i t io n s

C o n d i t io n V alue o f T -T e s t  ( d f  = 38)

S i g n a l  
t o  N oise 
V alue

(1 )
A u d io v is u a l  
(n o rm a l )

(2)
A u d io v is u a l
( a l t e r e d )

(3)
A udio -

Alone 1-2
( 2 - T a i l )

2=1 1=1

-8  db X = 4 .4  
SD = 1 .4 7

X = 3 .5  
SD = 1 .21

X  = 1 .6 5  
SD = 1 .6

t= 2 .7 1
p < . 0 1

t = 3 . 57
p < .001

t = 5 .6 7
p < .001

-3  db X = 5 .2  
SD = 1 .3

X = 4 .8  
SD = 1 .1

X = 3 .6  
SD = 1 .5

t = 1 .0 6
p < n . s .

t= 2 .8 4
p <  .008

t= 3 .5 8
p <  .001

2 db T = 6 .1 5  
SD = 1 .0

' X = 5 .4  
SD = 1 .3

X = 5 .2  
SD = 1 .2

t = 2 .04  
p < .0 4 8

t = 0 .5  
p <  n . s .

t = 2 .6 3  
p <  .01

7 db X = 6 .7 5
SD = 1 .0

X = 6 .2  
SD = 0 .8

X = 5 .8  
SD = 1 .4

t = l .87  
p <  .07

t = l . l  
p <  n . s .

t= 2 .4 5
p <  .02

~o3̂
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a c c e p te d .  A p r e l im i n a r y  e s t im a te  o f  th e  two v i s u a l  m odes' 

i n d i v i d u a l  c o n t r i b u t i o n  t o  th e  t o t a l  e f f e c t  would a p p e a r  t o  

be a b o u t  50% and 50%t r e s p e c t i v e l y .  However, a  number o f  

f a c t o r s  need  t o  be c o n s id e re d  b e f o r e  a t t e m p t in g  a  r e a s o n a b le  

e s t im a te  o f  the . r o l e  p la y e d  by th e  two modes i n  more n a t u r a l  

c i r c u m s ta n c e s .  These c o n s i d e r a t i o n s  a r e  t a k e n  up i n  th e  

d i s c u s s i o n ,  which f o l l o w s .

DISCUSSION

B efo re  a n a ly z in g  th e  s i g n i f i c a n c e  o f  th e  above f i n d i n g s ,  

one p o i n t  n eeds  t o  be made a b o u t  what t h e  l i s t e n e r  l i k e l y  

a t t e n d s  t o  when p r o c e s s i n g  a u d i o v i s u a l  sp eech  s t i m u l i .  I n ­

d i v i d u a l  l i s t e n e r s  may a t t e n d  t o  th e  v i s u a l  component a s  a n  

o v e r a l l  g e s t a l t  o r  may a t t e n d  t o  s p e c i f i c  v i s u a l  c u es  more 

c l o s e l y  t h a n  t o  o t h e r  v i s u a l  c u e s .  A s s e s s in g  which c u es  a  

l i s t e n e r  was a t t e n d i n g  t o  when re s p o n d in g  t o  t e s t  i te m s  i n  

th e  p r e s e n t  s tu d y  was n o t  an  o b j e c t i v e  o f  th e  d e s ig n  used  

and would l i k e l y  co m p rise  a  m a jo r  r e s e a r c h  u n d e r ta k in g  i n  

i t s  own r i g h t .  R a th e r ,  t h e  p r e s e n t  d i s c u s s i o n  w i l l  fo c u s  

on t h e  i m p l i c a t i o n s  o f  t h e  d a t a  a n a ly z e d  above , w i th  r e s p e c t  

t o  p o t e n t i a l  u t i l i t y  o f  s p e c i f i c  v i s u a l  c u es  t o  sp eech  compre­

h e n s io n ,  g iv e n  t h a t  su ch  cues  a r e  i n  f a c t  a t t e n d e d  t o .  With 

t h i s  r e s e r v a t i o n  i n  m ind, s e v e r a l  t h i n g s  can  be s a i d .

A p p a re n t ly  k i n e s i c  cu es  c a n  make a  s i z a b l e  c o n t r i b u t i o n ,  

a s  s u s p e c t e d ,  t o  t h e  o v e r a l l  u t i l i t y  o f  v i s u a l  b e h a v io r  i n  

t h e  com m unication  o f  v e r b a l  c o n c e p t s ,  a s  d id  t h e  p a r t i a l  a r r a y  

o f  e x t r a - l a b i a l  k i n e s i c  cu es  i n - t h e  c o n t r a s t - r e d u c e d  s t i m u l i  

t e s t e d  p r e s e n t l y .  T h is  p a r t i a l  s e t  o f  k i n e s i c  cu es  p roved



79

F ig u r e  C a p t io n

F ig u re  11 . E s t im a te  o f  th e  g e n e r a l  f u n c t i o n  i n  b o th  

r e l a t i v e l y  q u i e t  and r e l a t i v e l y  n o i s y  c i r c u m s ta n c e s .  

P o in t s  i n d i c a t e  a c t u a l  means and l i n e s  i n d i c a t e  

e s t i m a t e .
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t o  a c c o u n t  f o r  r o u g h ly  50% o f  th e  t o t a l  improvement which 

had been fo u n d  t o  o c c u r  when t e s t i n g  th e  co m p le te  s e t  o f  

v i s u a l  c u es  compared w i th  t h e  a u d io - o n ly  com m unicative  s i t u ­

a t i o n ,  And i t  was e s p e c i a l l y  a t  th e  lo w er  S/N r a t i o s  t h a t  t h e  

p a r t i a l  s e t  o f  k i n e s i c  cu es  were e s p e c i a l l y  u s e f u l  (60-65% of 
t h e  t o t a l  v i s u a l  im provem en t) .  Such a  t r e n d  may i n d i c a t e  t h a t  

l i s t e n e r s  pay  d i f f e r e n t  amounts o f  a t t e n t i o n  t o  t h e  v a r io u s  

ty p e s  o f  com m unica tion  cu es  a v a i l a b l e ,  d e p e n d in g ,  i n  p a r t ,  on 

th e  o v e r a l l  e a s e  o r  d i f f i c u l t y  o f  p r o c e s s in g  su ch  c u es  and d e ­

p e n d in g ,  i n  p a r t ,  on how r i c h  th e  cue p o o l  i s  a t  a  g iv e n  

t im e .

Of c o u r s e ,  th e  m a jo r  p rob lem  i n  s p e c i f i c a l l y  s t a t i n g  what 

t h e  i n d i v i d u a l  s h a r e  o f  t h e  two v i s u a l  modes ( w i th i n  t h e  t o t a l  

v i s u a l  c o n t r i b u t i o n )  was i n  t h e  p r e s e n t  e x p e r im e n t  i s  t h a t  when 

p a r t  o f  t h e  norm al v i s u a l  s t im u lu s  i s  a r t i f i c i a l l y  removed 

( e . g . ,  mouth and eye c u e s )  t h e  r e s u l t  i s  t h a t  t h e  re m a in in g  

p a r t s  o f  t h e  v i s u a l  component may r e c e i v e  l i s t e n e r  a t t e n t i o n -  

p a t t e r n s  t h a t  v a r y  from  th e  a t t e n t i o n - p a t t e r n s  th o s e  above 

r e m a in in g  p a r t s  o f  t h e  v i s u a l  component r e c e i v e  u n d e r  norm al 

v ie w in g  c o n d i t i o n s .  T h is  p rob lem  would e x i s t  even  i f  o n ly  

l i p  cu es  were e x p e r im e n ta l ly  removed from  th e  v i s u a l  compon­

e n t .

I n  making some a s s e s s m e n t ,  how ever, i t  seems r e a s o n a b le  

t o  assume t h a t  t h e  human l i s t e n e r  i s  a d a p ta b le  i n  making 

use  o f  c u e s  which b e a r  com m unicative i n f o r m a t io n .  T h is  assum p­

t i o n  i s  s u p p o r te d  by th e  te n d e n c y  f o r  l i s t e n e r s  t o  make i n ­

c r e a s i n g  u se  o f  t h e  p a r t i a l  s e t  o f  k i n e s i c  cu es  (and  f o r  t h a t



82

m a t t e r ,  t h e  e n t i r e  s e t  i n  E xperim en t 1 )  a s  more and more 

a c o u s t i c  n o i s e  was added t o  t h e  sp eech  s i g n a l .  Tha t l i s t e n ­

e r s  do t h i s  same s o r t  o f  a d a p t in g  t o  a v a i l a b l e  cu e  con ­

d i t i o n s  i n  norm al com m unicative  c o n d i t i o n s  i s  f u r t h e r  s u p p o r t ­

ed by v i r t u e  o f  th e  f a c t  t h a t  th e  r e d u c e d - c o n t r a s t  c o n d i t i o n  

d i d ,  i n  a  s e n s e ,  r e c r e a t e  a  n a t u r a l  com m unicative  c o n te x t  i n ­

v o lv in g  shadow o b s c u r in g  v i s u a l  d e t a i l s .  T h is  c o n t e x t  i s  a  

common c i r c u m s ta n c e  i n  d a y - to - d a y  com m unica tion , a s  f o r  ex ­

ample when c o n v e r s in g  i n  a  d a rk en ed  room o r  on a  p o o r ly  l i t

s t r e e t  a t  n i g h t .

I t  may a l s o  be r e a s o n a b le  t o  assume t h a t  th e  d iag ram  ( i n  

F ig u re  1 1) show ing th e  i n d i v i d u a l  c o n t r i b u t i o n s  o f  t h e  two 

v i s u a l  modes t o  l i s t e n e r  com prehension  o v e r - r e p r e s e n t s  t h e  

i n d i v i d u a l  r o l e  o f  l i p  c u es  i n  t h e  t o t a l  p r o c e s s ,  b ecau se  o f  

t h e  k i n e s i c  c u es  (mouth and eye a r e a s )  w hich  were a l s o  lo s t :  

a lo n g  w i th  l i p  c u e s .  These a d d i t i o n a l  k i n e s i c  c u e s  may w e l l  

r e p r e s e n t  some o f  th e  im provem ent due t o  r e s t o r i n g  th e  com­

p l e t e  v i s u a l  com ponent. I f  t h i s  i s  th e  c a s e ,  a  more a c c u ­

r a t e  r e p r e s e n t a t i o n  o f  th e  s h a re  d i v i s i o n  m igh t ap p ro ach  a  

2«1 r a t i o  f a v o r i n g  k i n e s i c  c u e s — g iv e n  s p e a k e r  and s p e e c h -  

c o n t e n t  sam ples  r e p r e s e n t a t i v e  o f  th e  sam ples  s t u d i e s  p r e s e n t ­

l y .  But beyond e s t i m a t e s  i n  te rm s  o f num bers, t h e  im p o r ta n t  

i m p l i c a t i o n  o f  E xperim en t 2 i s  t h a t  e x t r a l a b i a l  v i s u a l  cu es  

a r e  a t  l e a s t  a s  im p o r ta n t  (and p o s s i b l y  more im p o r ta n t )  th a n  

a r e  l a b i a l - v i s u a l  c u e s  f o r  l i s t e n e r  com prehension  l e v e l ) .

One f i n a l  p o in t  c o n c e rn s  an  e x p l a n a t i o n  o f  why k i n e s i c  

c u e s  were more v a lu a b le  t o  t h e  l i s t e n e r  t h a n  were l i p  cu e s
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when n o i s e  l e v e l s  were i n c r e a s e d .  I t  may be t h a t  l i s t e n e r s  

come t o  r e l y  on k i n e s i c  c u es  more t h a n  on l i p  c u es  i n  d i f f i -  

c u l t - t o - h e a r  s i t u a t i o n s  b ecau se  o f  th e  d i f f e r e n t  n a t u r e s  o f  

b o th  ty p e s  o f  v i s u a l  cu es  (assu m in g  t h a t  " f l u e n t ” k i n e s i c  

c u e s  a r e  p r e s e n t ) .  T h a t  i s ,  k i n e s i c  c u es  a r e  more o f t e n  

i c o n ic  i n  n a t u r e  and m igh t r e q u i r e  l e s s  i n t e n s e  l e a r n i n g  f o r  

t h e i r  o c c a s s i o n a l  u t i l i z a t i o n  i n  n o i s y  c i r c u m s ta n c e s  t h a n  do 

l i p  c u e s .  Tha t i s ,  l i p  cu es  a r e  f r e e  t o  i n d i c a t e  o n ly  t h a t  

a  g iv e n  sp eech  sound h a s  been  en coded . However, a  k i n e s i c  

cue may i n d i c a t e  t h a t  a  g iv e n  id e a  h as  been  s i g n a l e d ,  o r  a  

g iv e n  nuance i n t e n d e d ,  o r  a  g iv e n  s y l l a b l e  e m i t t e d .  L ip  cu es  

a r e ,  on th e  o t h e r  hand , v e r y  much c o n s t r a i n e d  by th e  p r e r e ­

q u i s i t e s  o f  a r t i c u l a t o r y  movement, f u n c t i o n i n g  s o l e l y  a t  th e  

p h o n o lo g ic a l  l e v e l  w h i le  k i n e s i c  c u e s  may f u n c t i o n  a t  

s e v e r a l  l e v e l s  ( e . g . ,  s e m a n t ic ,  p a r a l i n g u i s t i c ) .

At low n o i s e  l e v e l s ,  how ever, t h e  c o n t r a s t  re d u c e d  

s t i m u l i  may have b een  u n d e r -u s e d  b ec a u se  th e  r e l a t i v e l y  

c l e a r e r - t o - h e a r  sp e e c h  s t i m u l i  were r e l i e d  on more by 

l i s t e n e r s ,  who were a t  t h e s e  n o i s e  l e v e l s  a l r e a d y  compre­

h en d in g  w e l l .  I t  may be t h a t  l i s t e n e r s  payed l e s s  

a t t e n t i o n  i n  t h i s  s i t u a t i o n  t o  th e  e s p e c i a l l y  l o w - r e s o l u t i o n  

v i s u a l  image p r e s e n t e d  t o  them h e r e ,

CONCLUDING REMARKS 
REGARDING EXPERIMENT 2

I n  f u t u r e  a t t e m p t s  t o  d i s s e c t  t h e  modal com ponents o f  

t h e  o v e r a l l  a s s i s t a n c e  r e n d e re d  by body movements t o  

sp eech  c o m p reh en s io n ,  a  more s o p h i s t i c a t e d  t e c h n i c a l  p r o ­

c e d u re  w i l l  have t o  be em ployed. Very l i k e l y  a  lum inous



m a t e r i a l  w i l l  have t o  be u sed  t o  c o n t r o l  w hich a r e a s  o f  th e  

body a r e  a c t u a l l y  r e c o rd e d  i n  d e t a i l ,  ( i . e . ,  l i p  a r e a s  o r  

a l l  o t h e r  a r e a s ) .  W ith t h i s  ty p e  o f  p r o c e d u re ,  th e  p r e c i s e  

w e ig h t  o f  b o th  v i s u a l  modes c a n  be m easured  b o th  s e p a r a t e l y  

and t o g e t h e r .

That p e r c e i v e r s  can  p r o c e s s  such  v i s u a l l y  " a b s t r a c t e d "  

body movement cu e s  h as  been  docum ented ( c f .  Jo h a n sso n ,  1975)* 

The a u th o r  f i l m  r e c o rd e d  p e o p le  w i th  s m a l l  b a t t e r y  o p e r a te d  

l i g h t s  p la c e d  on key movement a r e a s  o f  t h e  body ( e . g . ,  arm s, 

f e e t  s h o u ld e r s ,  e t c . ) .  The e n t i r e  scene  was f i lm e d  i n  d a rk ­

n e s s  so t h a t  o n ly  t h e  l i g h t  b u lb s  were o b s e r v a b le .  When a c t ­

o r s  rem ain ed  s t i l l ,  a l l  t h a t  would be p e r c e iv e d  by v ie w e rs  

w ere c l u s t e r s  o f  l i g h t s .  However, when a c t o r s  began  t o  move, 

n o t  o n ly  were t h e i r  fo rm s r e c o g n iz a b l e  a s  human, b u t  t h e i r  

a c t i o n s  and even  t h e i r  em otions  became more and more i d e n t i f ­

i a b l e  a s  more and more l i g h t s  were added , e n a b l in g  images 

o f  body movements t o  become i n c r e a s i n g l y  s y n c h ro n iz e d .

GENERAL DISCUSSION

A lthough  t h e  f i n d i n g s  o f  b o th  E xperim en t 1 and 2 w ere 

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

d e t a i l e d  a n a l y s i s  w i l l  be made now f o r  th e  p u rp o se  o f  a p p r a i s ­

in g  th e  s i g n i f i c a n c e  o f  th e  two s t u d i e s  m a jo r  outcomes t o  

f u t u r e  r e s e a r c h  i n  t h e  a r e a  and t o  p o s s i b l e  a p p l i c a t i o n s  of 

t h e  p r e s e n t  (and  f u t u r e )  f i n d i n g s  i n  r e l a t i o n  t o  b o th  norm al 

and p r o b le m a t ic  f u n c t i o n i n g  o f  f a c e  t o  f a c e  com m unica tion . 

S p e c i f i c a l l y ,  w hat f o l l o w s  h e re  w i l l  b e i  (1 )  a  c o n s i d e r a t i o n  

o f  what v a r i a b l e s  have and have n o t  been  a c c o u n te d  f o r  i n  d e ­
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t e r m in in g  how f u n c t i o n a l  t h e  r o l e  o f  k i n e s i c  b e h a v io r  i s  

t o  t h e  p r o c e s s i n g  o f  s p e e c h ;  (2) a  re v ie w  o f  some o f  t h e  b a s ic  

t h e o r e t i c a l  i s s u e s  m en tio n ed  i n  t h e  i n t r o d u c t i o n  s e c t i o n  i n  

l i g h t  o f  t h e  p r e s e n t  f i n d i n g s ;  and (3) t h e  p o s t u l a t i o n  o f  a  

c o n c e p tu a l  fram ew ork ( i n  t h e  form  o f  a  m odel) o f  th e  p r e s e n t  

r e s e a r c h  domain t o  e n a b le  t h e  l a t e r  making o f  s e v e r a l  su g g e s ­

t i o n s  r e g a r d i n g  p o s s i b l e  f u t u r e  s tu d y  and a p p l i c a t i o n s .

A p p a re n t ly ,  th e  p o t e n t i a l  c o n t r i b u t i o n  o f  k i n e s i c  cu es  

t o  sp eech  com prehension  i s  q u i t e  v a r i a b l e  and c o n s e q u e n t ly ,  

d e s c r i b i n g  th e  p o t e n t i a l l y  many c i r c u m s ta n c e s  which d e te rm in e  

w h e th e r  i t s  u t i l i t y  i s  h ig h  o r  low i s  an  i n t e r e s t i n g  p rob lem .

I n  t h e  p r e s e n t  s tu d y ,  v i s u a l  cu es  were fo u n d  t o  enhance compre­

h e n s io n  a s  much a s  35f° f o r  s p e c i f i c  ty p e s  o f  c o n t e n t  (more 

t h a n  h a l f  o f  t h i s  im provem ent due t o  v i s i b l e  body movements 

o t h e r  th a n  i n  t h e  l i p  a r e a ) .  One id e a  p a r t i a l l y  d ev e lo p ed  

e a r l i e r  was t h a t  u t i l i t y  would be h ig h  when s p e c i f i c  sp eech  

c o n t e n t  was e s p e c i a l l y  w e l l  s u i t e d  t o  k i n e s i c  c o d in g .  A l­

th o u g h  th e  m eaning o f  a  p a r t i c u l a r  k i n e s i c  a c t  and an  accomp­

a n y in g  sp eech  segment may a t  t im e s  be e q u a l  and iso m o rp h ic ,  

t h i s  p ro b a b ly  o c c u rs  o n ly  o c c a s i o n a l l y .  What seems more 

l i k e l y  i s  t h a t  k i n e s i c  c u e s  a r e  more o f t e n  c o n c o rd a n t  w i th  

s p e c i f i c  a s p e c t s  o f  sp eech  segm ents  such  a s  w i th  th e  s p e c i f i c  

s e m a n tic  o r  s y n t a c t i c  f e a t u r e s  o f  a  p a r t i c u l a r  segment ( e . g . ,  

i f  one w ere t o  move one hand s e v e r a l  in c h e s  from  l e f t  t o  

r i g h t  i n  f r o n t  o f  th e  body w h i le  s a y in g ,  " th e  c a r  c r a s h e d  

i n t o  th e  h a y s t a c k , "  t h e  hand movement c o u ld  be s a i d  t o  mark 

one p a r t i c u l a r  s e m a n tic  f e a t u r e  o f  th e  v e r b  " c ra sh e d  i n t o , "
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s p e c i f i c a l l y  l a t e r a l  movement.

So f a r ,  t h e  v a r i a b l e s  o f  se m a n tic  c o n te n t  and n o i s e  

have been  r e l a t e d  t o  t h e  v a r i a n c e  i n  com prehension  p e r f o r ­

mance e n t a i l e d  by a d d in g  v i s u a l  cu es  t o  th e  speech  s i g n a l .

I n  a d d i t i o n ,  sex  and l e n g t h  o f u t t e r a n c e  were .a ls o  m entioned  

e a r l i e r .  However, a  number o f  o t h e r  v a r i a b l e s  a r e  p ro b a b ly  

im p o r ta n t ,  a l th o u g h  th e y  were n o t  in c lu d e d  i n  t h e  d e s ig n s  

o f  th e  two s t u d i e s  u n d e r ta k e n  h e r e .  B a s i c a l l y ,  t h e s e  a d d i ­

t i o n a l  v a r i a b l e s  can  be a s s o c i a t e d  w i th  one o f  t h r e e  co n ­

c e p t u a l  a re a s*

s e n d e r  r e c e i v e r  v a r i a b l e s ,  

message v a r i a b l e s , 

s i t u a t i o n a l  v a r i a b l e s ,

S e n d e r -R e c e iv e r  v a r i a b l e s . The most o b v ious  v a r i a b l e  

h e re  c o n c e rn s  t h e  c o m m u n ic a t io n : .s k i l l s  o f  b o th  th e  l i s t e n e r  

and s p e a k e r .  F o r  exam ple , s p e a k e r s  v e r y  l i k e l y  v a ry  i n  what 

m igh t be c a l l e d  " k i n e s i c  f l u e n c y . "  S in c e  th e  e i g h t  s p e a k e r s  

v a r i e d  i n  t h e i r  a b i l i t y  t o  b e n e f i t  from  th e  k i n e s i c  cue 

a v a i l a b i l i t y  t o  l i s t e n e r s ,  i t  may have been t h a t  th e  more 

s u c c e s s f u l  ones were more k i n e s i c a l l y  f l u e n t .  One p re v io u s  

s tu d y  a t te m p te d  t o  e x p lo r e  t h i s  m a t t e r  feax ter  and W in te r s ,  

1 9 6 8 ) ,  w i th  p a r t i a l  s u c c e s s ,  by em ploy ing  a  p e r s o n a l i t y  

m easu re .  The a u th o r s  s u g g e s te d  t h a t  k i n e s i c a l l y  f l u e n t  sp e a k ­

e r s  may be th o s e  i n d i v i d u a l s  who m a in ta in  a  r e l a t i v e l y  d i ­

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

c e p t i o n s  o f  t h e  w o r ld .  I t  i s  p o s s i b l e  w i t h i n  t h i s  l i n e  o f  

th o u g h t  t o  s p e c u la t e  t h a t  p e o p le  who u se  more c o n c e p tu a l  c a t e -
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g o r i e s  i n  t h i n k i n g  and com m unicating  a b o u t  t h e i r  more com­

p le x  view o f  r e a l i t y  would f i n d  g e s t u r a l  m arkers  u s e f u l  i n  

h e lp in g  t o  keep  t h e i r  spoken  th o u g h ts  i n  o r d e r .  I n  a d d i ­

t i o n ,  a number o f o t h e r  s p e a k e r  v a r i a b l e s  m ight p la y  a  r o l e  

i n  a c c o u n t in g  f o r  v a r i a b i l i t y  i n  k i n e s i c  cue u t i l i z a t i o n j  

t h e s e  would in c lu d e  such  th in g s  a s  a g e ,  e d u c a t i o n a l  l e v e l ,  

i n t e l l i g e n c e ,  and s o c i a l  s t r a t a .

Two o t h e r  r e l a t e d  s p e a k e r  v a r i a b l e s  seem e s p e c i a l l y  d e ­

s e r v i n g  o f  m en tion  h e r e — m o t i v a t i o n a l  l e v e l  and l e v e l  o f  

a r o u s a l .  S in c e  b o d i ly  a c t i v i t y  i s  c l o s e l y  r e l a t e d  t o  th e s e  

two v a r i a b l e s ,  i t  seems r e a s o n a b le  t o  suppose  t h a t  when a  

p e r s o n  i s  h i g h l y  m o t iv a te d  (o r  i n  a  h ig h ly  a ro u se d  p h y s io ­

l o g i c a l  s t a t e )  in  some com m unicative s i t u a t i o n ,  th e  r e s u l t  

in g  i n c r e a s e d  b o d i ly  a c t i v i t y  w i l l  a u t o m a t i c a l l y  be in c o rp  

e r a t e d  w i t h i n  any m essages  b e in g  e m i t t e d .  Such a  r e l a t i o n ­

s h ip  can  be t h e o r i z e d  on th e  b a s i s  o f C ondon 's  work (1966 , 

197*0 on b o d y -m o tio n /sp e e c h  sy n c h ro n y .  Such syn ch ro n y  i s  

c e r t a i n l y  below th e  l e v e l  o f c o n s c io u s  c o n t r o l  (u n d e r  norm al 

c i r c u m s ta n c e s )  and may have a  n e u r o l o g i c a l  e x p l a n a t i o n .

Two c r u c i a l  l i s t e n e r  v a r i a b l e s  c o n c e rn  d eg ree  o f  a t t e n ­

t i o n  and fo c u s  o f  a t t e n t i o n ,  s in c e  when a t t e n t i o n  f a l l s  o f f ,  

com prehension  must f a l l  o f f .  However, w i th  r e s p e c t  t o  th e  

u t i l i t y  o f  v i s u a l  c u e s ,  s e v e r a l  outcomes may r e s u l t  depend­

in g  on w h e th e r  a t t e n t i o n  f a l l s  o f f  e i t h e r  t h e  v o c a l  o r  v i s u a l  

c u e s ,  o r  b o th .  I f ,  f o r  exam ple, a t t e n t i o n  m o m e n ta r i l ly  f e l l  

o f f  a  p a r t i c u l a r  v e r b a l  segm ent, b u t  n o t  from  th e  accompany­

in g  v i s u a l  segm ent, t h e  r e s u l t i n g  l e v e l  o f  com prehension  m ight
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n o t  c h a n g e .  N o n e - t h e - l e s s ,  l i s t e n e r  a t t e n t i o n  i s  v e r y  l i k e ­

l y  a  r i c h  s o u rc e  o f v a r i a n c e  w hich v e r y  l i k e l y  i n t e r a c t s  

w i th  th e  l i s t e n e r ' s  a t t i t u d e  tow ard  th e  c o n te n t  and w i th  

such  t h i n g s  a s  l i s t e n e r  f a t i g u e .  A lso ,  th e  l i s t e n e r  fo c u s  

o f  a t t e n t i o n  ( i . e . ,  what c u es  a r e  a t t e n d e d  t o )  may be im­

p o r t a n t  i n  f u r t h e r  s tu d y in g  i n d i v i d u a l  d i f f e r e n c e s  i n  k in e ­

s i c  u t i l i t y .

F i n a l l y ,  two v a r i a b l e s  c o n c e rn in g  th e  s p e a k e r  and l i s t e n ­

e r  t o g e t h e r  seem im p o r ta n t  enough t o  m en tio n  b r i e f l y .  The 

f i r s t  c o n c e rn s  how f a m i l i a r  th e y  a r e  w i th  each  o t h e r ,  s in c e  

com prehension  a c c u ra c y  may i n c r e a s e  w i th  g r e a t e r  i n t e r p e r s o n ­

a l  f a m i l i a r i t y .  T h is  v a r i a b l e  may be e s p e c i a l l y  im p o r ta n t  

w i th  d a t a  c o l l e c t i o n  i n  such  d e s ig n s  a s  th e  one used  p r e s e n t ­

l y  where l i s t e n e r s  a r e  shown one v e r y  b r i e f  t a p e d  e x c e r p t  o f  a  

s p e a k e r  whom th e y  have n e v e r  l i s t e n e d  t o  b e f o r e .  The second  

s p e a k e r - l i s t e n e r  v a r i a b l e  c o n c e rn s  i n t e r p e r s o n a l  a t t r a c t i o n .  

A gain ,  com prehens ion  a c c u ra c y  may be a f f e c t e d  by t h i s  in d ex  

o f  d y ad ic  in v o lv e m e n t .

Message v a r i a b l e s . P ro b a b ly  th e  most im p o r ta n t  message 

v a r i a b l e  a f f e c t i n g  t h e  u t i l i t y  o f  k i n e s i c  c u e s  c o n c e rn s  th e  

c o d a b i l i t y  o f  u t t e r a n c e  c o n t e n t .  T h a t i s ,  in te n d e d  c o n te n t  

h as  a  l i n g u i s t i c  c o d a b i l i t y  p o t e n t i a l  and a  k i n e s i c  co d a ­

b i l i t y  p o t e n t i a l .  P re v io u s  r e s e a r c h  (Graham and A rg y le ,

1975) has  i n d i c a t e d  t h a t  k i n e s i c  u t i l i t y  i n c r e a s e s  f o r  i tem s  

w i th  a  low v e r b a l  c o d a b i l i t y  p o t e n t i a l  w i th  r e s p e c t  t o  th e  

d e s c r i p t i o n  o f  two d im e n s io n a l  f i g u r e s .  C e r t a i n l y  t h e  k in e - .  ' 

s i c  c o d a b i l i t y  p o t e n t i a l  i s  e q u a l l y  im p o r ta n t  w i th  r e s p e c t
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t o  u t i l i t y ,  a s ,  f o r  exam ple , i n  t h e  above c a s e  where i t  may 

be presum ed t h a t  g e o m e tr ic  f i g u r e s  have a  h ig h  k i n e s i c  co d a­

b i l i t y  p o t e n t i a l ,  A second  m essage v a r i a b l e  c o n c e rn s  what i s  

known by l i s t e n e r s  a b o u t  th e  p r e s e n t  m essage from  p re v io u s  

m essages exchanged i n  a  g iv e n  c o n v e r s a t i o n  o r  from  knowledge 

o f  th e  t o p i c  o f  c o n v e r s a t i o n .  S in c e  t h e s e  v a r i a b l e s  u n doub t­

e d ly  i n f l u e n c e  th e  a c c u ra c y  o f  co m p reh en s io n ,  i n  g e n e r a l ,  

t h e y  may p o s s i b l y  i n f l u e n c e  th e  k i n e s i c  u t i l i t y  f a c t o r  i n  

p a r t i c u l a r .

S i t u a t i o n a l  v a r i a b l e s . The s i t u a t i o n  i n  which a  c o n v e r ­

s a t i o n  t a k e s  p la c e  o b v io u s ly  w i l l  a f f e c t  t h e  c o n t e n t  e x p r e s s e d .  

But i t  may a l s o  a f f e c t  th e  s t y l e  o f  com m unica tion , e s p e c i a l l y  

th e  d i f f e r e n t i a l  u se  o f  v a r io u s  c h a n n e ls  o f  e x p r e s s i o n .  F o r  

exam ple, t h e  d i f f e r e n c e  betw een g iv in g  d i r e c t i o n s  t o  o n e ’s 

house t o  a  s t r a n g e r  a s  opposed t o  m e n t io n in g  how one goes home 

t o  a  f r i e n d  who knows th e  r o u t e  may w e l l  a f f e c t  how much s t r e s s  

i s  p la c e d  on th e  v i s u a l  c h a n n e l  f o r  e q u i v a l e n t  v e r b a l  c o n t e n t .  

S i m i l a r l y ,  one may be l e c t u r i n g  on a  t o p i c  t o  a  l e a r n i n g  

group  a s  opposed  t o  an  u n i n t e r e s t e d  c o l l e a g u e ,  u s in g  two 

v e r y  d i f f e r e n t  n o n v e rb a l  (and v e r b a l )  s t y l e s .  Both o f  th e  

above exam ples i l l u s t r a t e  how th e  s i t u a t i o n  th e  s p e a k e r  and 

l i s t e n e r  a r e  i n  may a f f e c t  th e  v e r b a l - n o n v e r b a l  o u tp u t  r e ­

l a t i o n s h i p ,  w i th  t h e  added p o s s i b i l i t y  t h a t  k i n e s i c  u t i l i t y  

w i l l  be d r a m a t i c a l l y  a f f e c t e d  w i th  r e s p e c t  t o  sp e e c h  compre­

h e n s io n ,  A d d i t i o n a l  exam ples would c o n c e rn  such  t h i n g s  a s  

w h e th e r  t h e  l i s t e n e r  were a  c h i l d  o r  an  a d u l t ,  $1 lan g u ag e  

com peten t o r  a  la n g u a g e  l e a r n e r ,  e t c .
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The above v a r i a b l e s  d e s c r ib e d  i n  t h r e e  c a t e g o r i e s  have 

been  s u g g e s te d  i n  hopes t h a t  f u t u r e  r e s e a r c h  on th e  u t i l i t y  

o f  v i s u a l  c u es  t o  co m prehension  may a t t e m p t  t o  a c c o u n t  f o r  

g r e a t e r  amounts o f  v a r i a n c e  i n  co m p reh en s io n  th a n  can  be 

a c c o u n te d  f o r  a t  p r e s e n t .  B efo re  moving on t o  a  fo rm a l  

model o f  th e  r e s e a r c h  a r e a  c o n s id e re d  p r e s e n t l y ,  s e v e r a l  

i s s u e s  p r e s e n t e d  a t  t h e  b e g in n in g  o f  th e  p r e s e n t  t e x t  

w i l l  be d i s c u s s e d  f u r t h e r  i n  l i g h t  o f  th e  f i n d i n g s  

r e p o r t e d  h e re

The n a t u r e - n u r t u r e  theme was examined i n  t h e  i n t r o ­

d u c t i o n  s e c t i o n  w i th  r e s p e c t  t o  t h e  com m unication  o f  

em o tio n s  w i th  f a c i a l  e x p r e s s i o n s ,  where b o th  th e  b i o l o g i c a l  

and s o c i a l  f a c t o r s  seem n e c e s s a r y  t o  e x p l a i n  co m p e ten t 

a d u l t  u se  o f su ch  b e h a v io r .  I t  was th e n  s u g g e s te d  t h a t  

b a se d  on s e v e r a l  s t u d i e s  (Freedm an, 197^5 Kimura, 197^) 

th e  same was t r u e  o f  g e s t i c u l a t i o n  w i t h i n  s p e e c h .  The 

p r e s e n t  d a t a  i n d i c a t e d  t h a t  en co d in g  and d e c o d in g  a b i l i t i e s  

w ere commonly p r e s e n t  i n  a l l  s u b j e c t s  t e s t e d .  A lthough  th e  

i s s u e  may y e t  be an  open on e , i t  seems l i k e l y  t h a t ,  a s  was 

th e  c a s e  w i th  f a c i a l  e x p r e s s i o n s ,  b o th  a s p e c t s  a r e  needed  

f o r  a  co m p le te  e x p l a n a t i o n .  F or  exam ple , t h e r e  i s  some 

e v id e n c e  n o t  d i s c u s s e d  e a r l i e r  w hich shows how su ch  b ehav ­

i o r s  a r e  l e a r n e d  d i f f e r e n t l y  i n  v a r i o u s  c u l t u r e s  (E f ro n ,  

19^1)•  The a u t h o r  d e m o n s tra te d  how g e s t i c u a l t i o n  v a r i e d  i n  

s e v e r a l  d i a l e c t s  o f  A m erican E n g l i s h .  At th e  same t im e ,  

C ondon 's  d e s c r i p t i o n  o f  i n f a n t  b o d y -m o v e m e n t- re f le x e s  t o  

th e  rhy thm  o f  a d u l t  sp eech  may i n d i c a t e  a  b i o l o g i c a l
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p r e p a r a t i o n  f o r  g e s t i c u l a t i o n .

As f o r  t h e  n o t i o n  o f  a  n o n v e rb a l  grammar, i t  must be 

n o te d  t h a t  no such  grammar h as  been  p rod u ced  so  f a r ,  which 

s u p p o r t s  B i r d w h i s t e l l ' s  c o n t e n t i o n  t h a t  n o n v e rb a l  b e h a v io r  

i s  more d ep en d en t  on c o n te x t '  f o r  i t s  m eaning th a n  on any 

ty p e  o f  i n t e r n a l  s t r u c t u r e .  I n  t h e  s p e c i a l  c a se  o f  w i t h i n -  

sp eech  body movements, i t  seems q u i t e  p l a u s a b le  t h a t  th e  

g ra m m a tic a l  sy s tem s  o f  t h e  v e r b a l  component s e rv e  t h e  a d d i ­

t i o n a l  n o n v e rb a l  c u es  i n  a  somewhat "p ig g y  back" f a s h i o n  

where m a jo r  v e r b a l  segm ents  f u n c t i o n  a s  a  mold f o r  k i n e s i c  

s e g m e n ta t io n ,  i f  o n ly  c r u d e l y .  A lthough  th e  tw e lv e  s t im u lu s  

i te m s  used  p r e s e n t l y  were n o t  a n a ly z e d  t o  e v a lu a t e  t h i s  co n ­

t e n t i o n ,  t h e  a n a ly s e s  r e p o r t e d  i n  e a r l i e r  s t u d i e s  (Kendon, 

1972) a r e  c o n s i s t e n t  w i th  th e  p ig g y  back  n o t i o n .  W hile a  

grammar i s  r e j e c t e d  p r e s e n t l y  f o r  n o n v e rb a l  seg m e n ts ,  t h i s  

i s  n o t  t o  s a y  t h a t  an  i n t e r n a l  s t r u c t u r e  i s  c o m p le te ly  m is s ­

in g ,  s i n c e  such  s t r u c t u r e  h a s  b een  d e s c r i b e d  by s e v e r a l  

s t u d e n t s  o f  t h e  a r e a  ( c f .  B i r d w h i s t e l l ,  1979; S c h e f l e n ,

1974; Kendon, 1 9 7 2 ) .  F ig u re  12b i l l u s t r a t e s  th e  ty p e  o f  

s t r u c t u r e  w hich c a n  be p o s i t e d  f o r  k i n e s i c  cu es  accompanying, 

such  v e r b a l  segm ents  a s  shown i n  F ig u re  12La.

What makes th e  s t r u c t u r e  shown i n  F ig u re  12b d i f f e r e n t  

from  a  grammar i s »  (1 )  changes  i n  t h e  sequence  o f  s p e c i f i c  

body p a r t s  do n o t  s y s t e m a t i c a l l y  p roduce  changes  i n  m eaning, 

e s p e c i a l l y  s in c e  such  te m p o ra l  p e r m u ta t io n s  may n o t  be n a t ­

u r a l l y  o c c u r in g  phenomenal (2 )  r e l a t i o n s  be tw een  c l u s t e r s ,  o r  

l a r g e r  segm ents  do n o t  s y s t e m a t i c a l l y  p roduce  h i g h e r  o r d e r
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F ig u re  12 . V e rb a l  and n o n v e rb a l  segm ents  o f  a  message 

( p a r t  a )  and a  p o s i t e d  n o n v e rb a l  s t r u c t u r e  ( p a r t  b ) .
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l e v e l s  o f  m eaning , a s  f o r  example do p h r a s e s  w i t h i n  c l a u s e s .

T h a t  i s ,  o f  th e  f o u r  k i n e s i c  m eaning g ro u p s  i n  t h e  sample 

shown i n  F ig u re  12a no one segment depends on th e  e x i s t e n c e  

o f  a n o th e r  segment f o r  i t  t o  mean w hat i t  d o e s .  Nor i s  one 

segment more im p o r ta n t  t h a n  a n o th e r  n o r  u l t i m a t e l y  n e c e s s a r y  

i n  th e  way t h a t  a  s u b j e c t ,  f o r  exam ple, i s  a  n e c e s s a r y  s e g ­

ment o f  a  c l a u s e .

With th e  f o r e g o in g  d i s c u s s i o n  i n  m ind, l e t  us t u r n  t o ­

ward th e  p rob lem s o f  d e v e lo p in g  a  s u i t a b l e  model o f  t h e  r e ­

s e a rc h  domain c o n s id e r e d  p r e s e n t l y .  A ccord ing  t o  D eu tsch  (1976) 

a com m unication  model ( o r  any  s c i e n t i f i c  model f o r  t h a t  m a t t ­

e r )  s h o u ld  s e rv e  f o u r  f u n c t i o n s i  (1 )  i t  s h o u ld  o rg a n iz e  th e  

v a r io u s  e le m e n ts  and p r o c e s s e s  o f  t h e  phenomenon; (2 )  i t  sh o u ld  

g e n e r a te  i d e a s ,  h e u r i s t i c a l l y ,  a b o u t  th e  t o p i c ;  (3)  i t  s h o u ld  

e n a b le  th e  u s e r  t o  make p r e d i c t i o n s ;  and (4) i t  s h o u ld  e n ­

a b le  t h e  u s e r  t o  m easure a s p e c t s  o f  t h e  phenomenon i n  q u e s ­

t i o n ,  The w id e ly  known Shannon and Weaver model o f  communi­

c a t i o n  (19^9) d e m o n s tr a te s  how a  model can  p e rfo rm  th e  above 

f o u r  f u n c t i o n s ,  i f  w i th  d i f f e r e n t  d e g re e s  o f  s u c c e s s  ( f o r  a  

r e s o u r c e f u l  u s e r )  and i s  shown i n  F ig u r e  13•

Of c o u r s e ,  th e  exam ple-m odel shown above would n o t  be 

ad o p te d  f o r  th e  p r e s e n t  p u rp o se  s in c e  i t  does n o t  d e a l  w i th  

many o f  t h e  im p o r ta n t  v a r i a b l e s  d i s c u s s e d  so f a r .  The model 

which w i l l  now be p ro p o sed  w i l l  be u n fo ld e d  i n  t h r e e  s t e p s  

t o  f a c i l i t a t e  e x p l a n a t i o n .  The f i r s t  s t e p  w i l l  i n c o r p e r a t e  

a  number o f  th e  o b s e rv a b le  a s p e c t s  o f  f a c e  t o  f a c e  m u l t i -
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F ig u re  13* Shannon and Weaver model (19^9)* In c lu d e d  

t o  d e m o n s tra te  how a  model m ig h t o r g a n iz e ,  be h e u r i s t i c ,  

s u g g e s t  p r e d i c t i o n s ,  and e n a b le  t h e  making o f  m easu rem en ts .
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modal com m unication!

s e n d e r  r e c e iv e r *  c o n t e x t ,

c h a n n e l ,  n o i s e ,

m essage.

These f i r s t  v a r i a b l e s  a r e  shown i n  F ig u re  14 below .

I t  c an  be s e e n  i n  F ig u re  14 t h a t  a s  a  s p e a k e r  encodes  

a  m essage he u s e s  a t  l e a s t  t h r e e  c h a n n e ls  ( v e r b a l ,  p ro s o d ic ,  

k i n e s i c ) .  T h is  e v e n t  occurs i n  some t o p i c a l  and s o c i a l  

c o n t e x t ,  w h i le  t h e  message r e c e iv e d  w i l l  depend on b o th  th e  

m essage s e n t  and on any n o i s e  i n  th e  s y s te m . T h is  f i r s t  

a p p ro x im a tio n  o f  a  model c o u ld  be u sed  t o  d e m o n s tr a te  some 

a s p e c t s  o f  t h e  p r e s e n t  d a t a  c o l l e c t i o n ,  w here , f o r  exam ple , 

a s  th e  s t im u lu s  s t r e n g t h  o f  t h e  a c o u s t i c  n o i s e  i n c r e a s e s ,  

th e  r e l a t i v e  s t r e n g t h s  o f  t h e  c h a n n e ls  c h a n g e .  I n  a d d i t i o n ,  

i t  c o u ld  be u sed  t o  show how th e  above n o i s e  p a t t e r n  can  be 

i n f l u e n c e d  by v a r y in g  th e  c o n t e x t ,  w hich  would e i t h e r  i n c r e a s e  

o r  d e c r e a s e  th e  g e n e r a l  e f f e c t  n o i s e  h a s  on co m p reh en s io n .  

S i m i l a r l y ,  t h e  model shown above c a n  be u sed  t o  r e l a t e  

some o f  t h e  p r e v io u s  r e s e a r c h  c i t e d  e a r l i e r  i n  t h e  t e x t .  F or  

exam ple , t h e  o b s e r v a t i o n  by Condon (1966) on t h e  sy n ch ro n y  

betw een  v e r b a l  and n o n v e rb a l  e le m e n ts  i n  u t t e r a n c e s  i s  i n ­

d i c a t e d  by th e  o s c i l l a t i n g  c u rv e s  i n  t h e  m essage a r e a  o f  

th e  m odel.  I n  v ie w in g  C ondon 's  id e a s  v i s u a l l y ,  one c o u ld  

e a s i l y  s u s p e c t  t h a t  d e g re e  o f  sy n ch ro n y  can  i t s e l f  be a  

f a c t o r  i n  co m p reh en sio n ,  w i th  e x t e n t  o f  d y sn ch ro n y  b e in g  a  

n o i s e  f a c t o r .  I n  d i r e c t  p a r a l l e l ,  D ittm ann 's  o b s e r v a t i o n
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F ig u re  &  . Some v a r i a b l e s  w hich a c c o u n t  f o r  m u l t i ­

modal sp e e c h  com m unication!
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(1972) t h a t  k i n e s i c  b e h a v io r  i s  most i n  ev id e n c e  a t  th e  b e ­

g in n in g  o f  th e  u t t e r a n c e  and c u lm in a te s  i t s  a c t i v i t y  a t  th e

h ig h - in f o r m a t io n  v e rb a l - s e g m e n t  can  be shown by p e r m i t t i n g  

t h e  o s c i l l a t i o n s  t o  v i s u a l l y  r e f l e c t  t h i s  p a t t e r n .  Here a g a in ,  

one m ight make p r e d i c t i o n s  a b o u t  e x a c t l y  where i n  t h e  u t t e r ­

ance th e  k i n e s i c  u t i l i t y  w i l l  be a t  i t s  h i g h e s t .  F i n a l l y ,  

i n  F reed m an 's  work (197*0 on t h e  ab sen ce  o f  speech  f a c i l ­

i t a t i n g  g e s t u r e s  i n  th e  u t t e r a n c e  en co d in g  o f  th e  congen­

i t a l l y  b l i n d ,  th e  c y c l i c a l  n a t u r e  (d e c o d in g  and th e n  encod­

in g )  o f  a c q u i r i n g  w i th in - s p e e c h  k i n e s i c  b e h a v io r  i s  e v i d e n t .

One m igh t go on t o  p r e d i c t  t h a t  w i t h i n  s ig h t e d  p o p u l a t i o n s ,  

th e  e x t e n t  t h a t  a d u l t  s p e a k e r s  g e s t i c u l a t e  w i t h i n  sp eech  w i l l  

i n f lu e n c e  th e  e x t e n t  t o  which such  b e h a v io r s  a r e  a c q u i r e d  

by c h i l d r e n .

A lthough  th e  m odel, a s  i t  h as  been  d e s c r ib e d  so f a r ,  

does p ro v id e  a  v i s u a l  fram ew ork f o r  th e  p r e s e n t  r e s e a r c h  do­

m ain , i t  s h o u ld  be p o in te d  o u t t h a t  i t  does n o t  r e f l e c t  any 

o f  t h e  c o g n i t i v e  p r o c e s s e s  g o in g  on w i t h i n  e i t h e r  t h e  s p e a k e r  

o r  l i s t e n e r .  Thus, s e v e r a l  a d d i t i o n a l  v a r i a b l e s  w i l l  be i n ­

c lu d e d  a t  t h i s  p o i n t  c o n c e rn in g  en co d in g  and d e c o d in g  r o u t i n e s .  

A cco rd in g  t o  such  c o g n i t i v e  p s y c h o lo g i s t s  a s  N e i s s e r  (1967) 

and L in d sa y  and Norman (1972) t h e  i n f o r m a t io n  p r o c e s s in g  

u n d e r ly in g  p e r c e p t i o n  (and  com m unication) in v o lv e s  s t a g e s  

w hereby i n t e r n a l  e v e n ts  become a p p ro x im a te ly  a l i g n e d  w i th  e x ­

t e r n a l  e v e n ts  th ro u g h  s e v e r a l  s t e p s .  F ig u re  15 shows how 

th e  c o g n i t i v e  a s p e c t  may be in c lu d e d  w i t h i n  th e  model b e in g  

p r e s e n t l y  d e v e lo p e d .
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F ig u re  15* I n t e r n a l  c o g n i t i v e  v a r i a b l e s  needed  t o  

a c c o u n t  f o r  th e  sp e e c h  p r o c e s s  i n  th e  f a c e - t o - f a c e  s i t u ­

a t i o n .  V a r ia b le s  e x p la in e d  p r e v i o u s l y  a r e  shown b u t  n o t  

l a b e l e d .  The t h r e e - s t e p  c o g n i t i v e  p r o c e s s  i s  d e p i c t e d  a s  

b e in g  m i r r o r e d ,  r e s p e c t i v e l y ,  i n  th e  s p e a k e r  and l i s t e n e r  

s e g m e n ts .
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What i s  shown i n  F ig u re  15 i s  a  f lo w  d iag ram  w hich 

b e g in s  in  th e  s e n d e r ' s  mind a s  a  s em a n tic  i n t e n t i o n  (1) 

w hich c a l l s  up an a p p r o p r i a t e  s e t  o f  schem ata  o u t  o f  lo n g  

te rm  memory ( 2 ) .  As th e  en co d in g  p ro c e s s  b e g in s  some d e v ic e  

p ro b a b ly  e x i s t i n g  i n  s h o r t  te rm  memory h o ld s  t h e  r e l a t e d  s e t  

o f  schem ata  i n  some p o s i t i o n  (3 )  lo n g  enough f o r  th e  s e n s o ry  

en co d in g  f u n c t i o n  ( a r t i c u l a t o r y  movements) t o  e x e c u te  a  r o u ­

t i n e  f o r  one co m p le te  th o u g h t  o f  a p p ro x im a te ly  c l a u s e  l e n g t h  

(*!■). At t h i s  p o i n t ,  message b e h a v io r  i s  p u b l i c a l l y  a v a i l ­

a b le  t o  (5) p o t e n t i a l  r e c e i v e r s .  On th e  r e c e i v e r ' s  s i d e ,  

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

i n  t h e  form  o f  an  i c o n ,  o r  b r i e f  s e n s o ry  im p re s s io n  ( 6 ) .

F o r  a  r e l a t i v e l y  l o n g e r  p e r io d  o f  tim e a n a l y t i c a l  s y n th e s e s  

o f  t h e  ic o n  a r e  h e ld  (7 )  f o r  t h e  schem ata  i n  lo n g  te rm  

memory t o  a s s i m i l a t e  m eaning ( 8 ) ,  The e x t e n t  to  w hich t h i s  

a s s i m i l a t i o n  c o r re s p o n d s  c o r r e c t l y  t o  e v e n ts  e x t e r n a l  t o  th e  

r e c e i v e r  i s  t h e n  c a l l e d  com prehension  ( 9 ) .  The p r e s e n t  

m odel d e p i c t s  th e  above d e s c r ib e d  p r o c e s s e s  b o th  i n  te rm s  

o f  v o c a l  and k i n e s i c  phenomena.

What t h e  a d d i t i o n a l  v a r i a b l e s  do t h a t  th e  o r i g i n a l  

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

b e h a v io r  t h a t  e n a b le s  two p e r so n s  t o  s y n c h ro n iz e  r e s p e c t i v e ,  

r e l a t e d  s e t s  o f  schem ata  by means o f  e x t e r n a l l y  d i s p l a y e d  

b e h a v io r s .  I n  a d d i t i o n ,  th e  r e v i s e d  model p r o v id e s  a  f ra m e ­

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

i n  b o th  c r o s s  modal en c o d in g  and d eco d in g  s k i l l s .  F o r  

exam ple , b e t t e r  e n c o d e r s '  schem ata  g r i d s  may v a ry  from
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p o o r e r  ones (a s  s u g g e s te d  e a r l i e r ) .  A g a in ,  th e  n u r t u r e -  

n a t u r e  theme d i s c u s s e d  e a r l i e r  i s  v i s u a l l y  i l l u s t r a t e d  by 

th e  model s in c e  th e  i n t e r n a l  c o g n i t i v e  d i v i s i o n s  d e p i c t e d  i n  

b o th  th e  s e n d e r  and r e c e i v e r  m ust be b i o l o g i c a l l y  p o s i t e d  

f o r  t h e  model t o  w ork, and s in c e  .the c y c l i c a l  n a t u r e  o f  th e  

model c o u ld  be u sed  t o  d e m o n s t r a te  how l e a r n i n g  comes t o  i n ­

f lu e n c e  c o g n i t i v e  ty p e  com m unicative  f u n c t i o n i n g  ( e i t h e r  i n  

a  P i a g e t i a n  s e n se  i n v o l v i n g  t h e  deve lopm ent o f  c o g n i t i v e  

sch em ata  th ro u g h  th e  p r o c e s s e s  o f  a s s i m i l a t i o n  and accomo­

d a t i o n ,  o r  i n  a  N e i s s e r i a n  s e n se  in v o lv in g  th e  developm ent 

o f  c o g n i t i v e  sch em ata  th ro u g h  th e  p r o c e s s  o f  a n a l y s i s  by 

s y n t h e s i s ) ,

I n  a  d i f f e r e n t  way, t h e  r e v i s e d  model em p h as izes  th e  

l i m i t a t i o n s  o f  t h e  e n c o d in g  and d e c o d in g  t a s k  a b i l i t i e s  a t  a  

c o g n i t i v e  l e v e l .  T ha t i s ,  t h e  p r o c e s s e s  a r e  d e p i c t e d  a s  

l i m i t e d  by t h e  c o n s t r a i n t s  on a  s h o r t  te rm  memory f u n c t i o n .  

Such c o n s t r a i n t s  p ro b a b ly  h e l p  d e te rm in e  a  b a s ic  u n i t  o f  

com m unica tion  i n  te rm s  o f  w hat h as  v a r i o u s l y  been  c a l l e d  th e  

phonemic c l a u s e  ( H a l l id a y ,  1963)» th e  p ro s o d ic  p h ra s e  (Kendon, 

1 9 7 2 ) ,  t h e  syntagm a (M cN eil l ,  1975)• o r  s im p ly  th e  common 

c l a u s e .  I n  a l l  o f  t h e s e  te rm s  e x i s t s  t h e  n o t i o n  o f  one s im p le  

th o u g h t  encoded i n  an  u t t e r a n c e  u n i t  h a v in g  one p r im a ry  s t r e s s  

and one t e r m i n a l  j u n c t u r e .  And f i n a l l y ,  th e  model e n a b le s  

th e  u s e r  t o  c o n s id e r  c o g n i t i v e  d y s f u n c t io n  i n  r e l a t i o n  to  

th e  com m unica tive  p r o c e s s .  For exam ple , DeRenzi e t  a l  

(1968) r e f e r r e d  t o  th o s e  p e r s o n s  w i th  b o th  v e r b a l  and g e s t u r a l  

d i s a b i l i t i e s  a s  b e in g  c o n c e p t u a l l y  d i s o r d e r e d .  T h is  c o n d i t i o n  

i s  c l e a r l y  r e p r e s e n t a b l e  by th e  model whereby d i s o r d e r s  may
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be u n d e r s to o d  t o  e x i s t  a t  v a r i o u s  l e v e l s  o f  b e h a v i o r a l  a b ­

s t r a c t i o n  ( i . e . ,  h i g h e r  o r  lo w er  c o g n i t i v e  p r o c e s s e s )

c o r r e s p o n d in g  t o  d i s t u r b a n c e s  w i t h i n  v a r io u s  s e c t i o n s  of 

t h e  m o d e l 's  r e p r e s e n t a t i o n  o f  s p e a k e r  and l i s t e n e r  a c t i ­

v i t i e s  (Brown, 1 9 7 2 ) .

One l a s t  m o d i f i c a t i o n  o f  th e  model w i l l  be b r i e f l y  co n ­

s i d e r e d  a t  t h i s  p o i n t .  T h a t i s ,  a l l  s t a t e m e n t s  i n  a  con­

v e r s a t i o n  ( e x c e p t  t h e  f i r s t )  o c c u r  i n  t h e  c o n te x t  o f  one o r  

more p r e v io u s  s ta t e m e n t s  w hich  c a n  r e a d i l y  a f f e c t  how th e  

g iv e n  s t a t e m e n t  i s  i n t e n d e d  and u n d e r s to o d .  Very l i k e l y  

t h i s  f a c t o r  i s  o f  g r e a t e r  im p o r ta n c e  t h a n  i s  u s u a l l y  con ­

c e d e d .  T h is  l a s t  v a r i a b l e  i s  shown i n  F ig u re  16 , w hich 

r e p r e s e n t s  th e  co m p le ted  form  o f  t h e  model s u g g e s te d  

p r e s e n t l y .  With t h e  a d d i t i o n  o f  t h i s  l a s t  v a r i a b l e ,  one 

m igh t s p e c u l a t e  t h a t  co m p reh en sio n  a c c u ra c y  i s  r e l a t e d  to  

th e  number o f  e l a p s e d  p r i o r  s ta t e m e n t s  i n  a  c o n v e r s a t i o n  o r  

t h a t  t h e  o v e r a l l  e x t e n t  o f  g e s t u r a l  accom panim ent m igh t 

v a r y  r e l a t i v e  t o  t h e  number o f  e la p s e d ,  s ta t e m e n t s  ( s in c e  

in f o r m a t io n  on a  g iv e n  t o p i c  i n c r e a s e s  a s  th e  c o n v e r s a t i o n  

c o n t i n u e s ) .  F or  exam ple , t h e  p h ra s e  "move i n "  g e n e r a l l y  

i n d i c a t e s  a  ty p e  o f  m o tio n .  However, i n  t h e  c o n te x t  o f  a  

r o b b e ry -g ro u p  d i s c u s s i n g  a  p r o s p e c t i v e  b a n k -h o ld u p ,  t h e  

p h ra s e  m ig h t w e l l  s i g n i f y  a  m o tion  in v o lv in g !  s w i f t n e s s ,  

s t e a l t h ,  p o t e n t i a l  a g r e s s i o n ,  p u rp o s e ,  and o n - t h e - s p o t  

r e c o n n a i s s a n c e .  One m igh t even  p r e d i c t  t h a t  th e  in fo r m a t io n  

v a lu e  o f  a  p a r t i c u l a r  g e s t u r e ,  a s  w e l l ,  would v a ry  i n  r e ­

l a t i o n  t o  th e  amount o f  p r e v io u s  c o n v e r s a t i o n a l  c o n t e x t .
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I n  th e  above i l l u s t r a t i o n ,  f o r  exam ple , t h e  gang l e a d e r  

m igh t have s a i d ,  "and th e n  we p u l l  t h e  c a r  i n t o  th e  a l l e y ,  

c u t  t h e  a la rm ,  and th e n  w e . . . "  /  thumb j e r k s  i n  a  l a t e r a l  

d i r e c t i o n  / .

H o p e fu l ly  t h e  f o r e g o in g  d e s c r i p t i o n  o f a m u lt i -m o d a l  

model h as  made two t h i n g s  p o s s i b l e .  F i r s t ,  i t  i s  hoped t h a t  

t h e  model w i l l  g e n e r a t e  q u e s t i o n s  a b o u t  th e  two e x p e r im e n ts  

c o n d u c te d  p r e s e n t l y  t h a t  were n o t  e v id e n t  p r i o r  t o  th e  

deve lopm ent o f  t h e  m odel. And se c o n d ,  i t  i s  hoped t h a t  

a  s e t  o f  p o s s i b l e  f u t u r e  s t u d i e s  w i l l  be more e f f i c i e n t l y  

g e n e r a te d  now w i th  i t ,  th a n  would have been  th e  c a s e  

w i th o u t  i t .

As f o r  th e  f i r s t  o b j e c t i v e ,  l e t  us r e t u r n  f o r  th e  

moment t o  th e  v e r s i o n  o f  th e  model shown i n  F ig u re  15.

I n  t h e  e a r l i e r  d i s c u s s i o n  o f  why l i s t e n e r s  d id  b e t t e r  when 

th e y  c o u ld  see  t h e  s p e a k e r  th a n  when th e y  c o u ld  n o t ,  i t  

was s u g g e s te d  t h a t  p e rh a p s  t h e i r  a t t e n t i o n  was b e t t e r  main­

t a i n e d  w i th  th e  a d d i t i o n  o f v i s u a l  cu es  o r  t h a t  p e rh a p s  

b im odal s i g n a l  red u n d an cy  was r e s p o n s i b l e .  I n  v ie w in g  th e  

r e c e i v e r  p a r t  o f  th e  m odel, on th e  r i g h t  s id e  o f F ig u re  15* 

i t  c an  now be s e e n  t h a t  th e  v i s u a l  u t i l i t y  f a c t o r  m ight 

be a c c o u n te d  f o r  i n  any o f  f o u r  l o c a t i o n s  shown h e r e .

T ha t i s ,  i t  m igh t o c c u r  becau se  o f  i n c r e a s e d ,  o r  b e t t e r  

f o c u s e d ,  a t t e n t i o n  ( 6 ) ,  o r  because  o f  a  r i c h e r  b im odal 

s e n s o ry  image o r  ic o n  ( 7 ) ;  l i k e w i s e ,  i t  m ight o c c u r  because  

o f  some i n t e r a c t i o n  e f f e c t  betw een s h o r t  te rm  v i s u a l  and 

v o c a l  a n a l y s e s - s y n t h e s e s  ( 8 ) ,  o r  b ecau se  o f  a  r i c h e r  b i -
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F ig u re  C a p tio n

F ig u re  16 . The co m p le ted  m odel, i n c lu d in g  th e  v a r i a b l e  

o f  c o n v e r s a t i o n a l  c o n t e x t .  The u p p e r  p a r t  o f  th e  d iagram  

i n d i c a t e s  th e  f i r s t  com m unicative t r a n s a c t i o n  i n  t h e  c o n v e r ­

s a t i o n .  The lo w er  p a r t  i n d i c a t e s  t h e  n th  com m unicative 

t r a n s a c t i o n .  Thus, a l l  p r e v io u s  t r a n s a c t i o n s  s e rv e  a s  a  

c o n te x t  f o r  th e  s p e a k e r ' s  and l i s t e n e r ' s  com m unicative p ro ­

c e s s i n g .  Both a  s e m a n t i c - i n t e n t i o n  a r e a  and a  com prehension  

a r e a  a r e  shown i n  t h e  two p a r t i e s ,  s in c e  each  i n  r e a l i t y  

w i l l  b o th  encode and d eco d e .
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modal e x c i t a t i o n  o f  lo n g  te rm  h e ld  sch em ata .  Thus, i t  

seems th e  model does  s u g g e s t  e x p la n a t io n s  i n  a  s y s t e m a t i c  way.

S i m i l a r l y ,  w i th  r e s p e c t  t o  th e  s p e a k e r  s id e  o f t h e  model 

i n  F ig u re  14 , i t  was e a r l i e r  s u g g e s te d  t h a t  i n d i v i d u a l  d i f f e r ­

e n ces  i n  s p e a k e r s '  k i n e s i c  o u tp u t s  (and  l i n g u i s t i c  o u tp u t s  

f o r  t h a t  m a t t e r )  may be q u a l i t a t i v e l y  d i f f e r e n t  i n  communi­

c a t i v e  u t i l i t y  d e p e n d in g  on such  t h i n g s  a s  c o g n i t i v e  com­

p l e x i t y ,  i n t e l l i g e n c e ,  e t c .  The model s u g g e s t s ,  how ever, 

s e v e r a l  o t h e r  ways t h a t  u t i l i t y  o f  k i n e s i c  c u e s  may be 

a f f e c t e d .  The m ost o b v io u s  c o n c e rn s  t h e  schem ata  a r e a  where 

c o n t e n t  i s  f i r s t  e x c i t e d .  C e r t a i n l y ,  th e  d e g re e  t o  w hich 

t h i s  c o n t e n t  i s  c o d a b le  e i t h e r  v e r b a l l y  o r  n o n v e r b a l ly  w i l l  

i n f l u e n c e  how much k i n e s i c  en co d in g  w i l l  t a k e  p l a c e .  Ob­

v i o u s l y ,  u t i l i t y  w i l l  i n c r e a s e  i f  e i t h e r  th e  m a t e r i a l  i s  

e s p e c i a l l y  c o d a b le  k i n e s i c a l l y  o r  e s p e c i a l l y  n o t  c o d a b le  

v e r b a l l y .

I n  a  v e ry  d i f f e r e n t  way, th e  model p r o v id e s  a  v iew  o f  

t h e  i n t e r a c t i o n  be tw een  th e  c o g n i t i v e  and em otive  d im en s io n s  

o f  com m unica tion . A lth o u g h  id e a s  c a n  be communicated e i t h e r  

v e r b a l l y  o r  n o n v e r b a l ly  and  a l th o u g h  em otions  can  be commu­

n i c a t e d  v e r b a l l y  o r  n o n v e r b a l ly ,  a  m easure o f  s p e c i a l i z a t i o n  

does e x i s t ,  w i th  t h e  k i n e s i c  c h a n n e l  b e t t e r  s e r v i n g  th e  

com m unication  o f  em o tio n s  and th e  v e r b a l  c h a n n e l  b e t t e r  s e r v ­

in g  t h e  com m unica tion  o f  i d e a s .  But o f  c o u r s e ,  t h e  o v e r l a p  

a r e a ,  where f o r  exam ple , g e s tu r e s  c a n  a s s i s t  i n  th e  communi­

c a t i o n  o f  i d e a s ,  i s  in d e e d  th e  t o p i c  p r e s e n t l y  a d d r e s s e d .

I t  i s  j u s t  p o s s i b l e ,  how ever, t h a t  i n c r e a s i n g  a c t i v i t y  i n
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e m o t io n a l  o u tp u t  th ro u g h  n o n v e rb a l  b e h a v io r  d u r in g  moments 

o f  v e r b a l i z a t i o n  may b r in g  a b o u t  a  ty p e  o f  " s p i l l - o v e r "  

e f f e c t  where t h i s  i n c r e a s e d  a c t i v i t y  i n  th e  k i n e s i c  c h a n n e l  

( f o r  em otive  r e a s o n s )  w i l l  i n  a d d i t i o n  i n c r e a s e  t h e  u t i l i t y  

o f  such  c u es  f o r  th e  com m unication  o f  th e  c o g n i t i v e  in fo rm ­

a t i o n  w hich  i s  s im u l t a n e o u s ly  b e in g  e m i t t e d  i n  t h e  v e r b a l  

c h a n n e l .

I n  t h e  f o r e g o in g  d i s c u s s i o n ,  s e v e r a l  c o n t e n t i o n s  a b o u t  

t h e  f u n c t i o n s  o f  k i n e s i c  b e h a v io r  w i th  t h e  sp eech  p ro c e s s  

have been  made which seem p o s s i b l e ,  b a sed  on th e  l i m i t e d  

r e s e a r c h  c o n d u c te d  i n  t h e  a r e a  so  f a r ,  b u t  w hich  .have y e t  

t o  be s u p p o r te d  by any  d i r e c t  r e s e a r c h .  I n  th e  f o l l o w in g  

pages  s e v e r a l  p o s s i b l e  s t u d i e s  w i l l  be s u g g e s te d  w hich 

m igh t f u r t h e r  th e  l i m i t e d  knowledge we have a t  t h i s  p o in t  

on th e  u t i l i t y  o f  k i n e s i c  c u e s  i n  t h e  sp eech  p r o c e s s .  The 

g e n e r a l  t o p i c  a r e a s  such  f u t u r e  s t u d i e s  would f a l l  i n t o  a r e i  

(1 )  norm al a d u l t  p r o c e s s e s ,  (2 )  c h i l d  a c q u i s i t i o n  p a t t e r n s ,  

(3 )  c r o s s  c u l t u r a l  d e s c r i p t i o n s ,  and (k) p a t h o l o g i e s .  One 

o r  two b r i e f  s u g g e s t io n s  w i l l  be made f o r  each  o f  t h e  f o u r  

above a r e a s .

Normal a d u l t  p r o c e s s e s . I t  was p ro m ised  e a r l i e r  t h a t  a  

r e v i s e d  s t r a t e g y  f o r  's tu d y in g  th e  u t i l i t y  o f  k i n e s i c  cues  

i n  te rm s  o f  th e  com m unica tion  o f  sp eech  a c t s  would be f o r t h ­

com ing. To a l l e v i a t e  th e  s e v e re  d i f f i c u l t y  no rm a l s u b j e c t s  

have i n  v ie w in g  s p e a k e r s  w i th o u t  t h e  p r e s e n c e  o f sound , th e  

f o l l o w in g  c o u ld  be d o n e . U sing  t r a i n e d  a c t o r s ,  i n s t a n c e s  

o f  p a r t i c u l a r  sp eech  a c t s  ( r e q u e s t s ,  p ro m is e s ,  demands,
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n e g a t i o n s ,  w a rn in g s ,  e t c . )  would be assem b led  on a  p r e s e n t ­

a t i o n  t a p e .  A c to r s  would be i n s t r u c t e d  t o  encode speech

a c t s  a s  r e a l i s t i c a l l y  a s  p o s s i b l e .  The f o l lo w in g  p ro c e d u re  

sh o u ld  s e rv e  a s  an  example o f  how t e s t i n g  would be c o n d u c te d .

One o f  th e  t e s t  i te m s  m igh t be t

1 .  John s a v e s  h i s  money h a b i t u a l l y .

The a c t o r s  would be r e q u e s t e d  t o  u t t e r  t h i s  s e n te n c e  w i th  

each  o f  t h r e e  o f  t h e  f o l l o w in g  im p a c ts  ( i l l o c u t i o n a r y  f o r c e s )  

— a f f i r m a t i v e  a s s e r t i o n ,  q u e s t i o n i n g  o f  th e  t r u t h  v a l u e ,  and 

n e g a t i o n  ( a s  when s a i d  a s  a  r e t o r t ,  m eaning "you m ust be c r a z y  

i f  you t h i n k  t h a t " ) .  I n  t h e  a c t u a l  t e s t ,  s u b j e c t s  would 

f i r s t  be p r e s e n t e d  w i th  a  w r i t t e n  t r a n s c r i p t  o f  t h e  s e n t ­

e n c e ,  a f t e r  w hich th e y  would view  th e  v i s u a l  p o r t i o n  o f  

u t t e r a n c e s ,  a s  done p r e v i o u s l y .  S u b j e c t s  would re sp o n d  t o  

m u l t i p l e  c h o ic e  i te m s  c o r r e s p o n d in g  t o  t h e  v a r i o u s  sp eech  

a c t  t r e a t m e n t s  g iv e n  t o  i n d i v i d u a l  s e n te n c e s  by th e  a c t o r s .  

A ls o ,  s in c e  c e r t a i n  answ ers  m igh t seem more l i k e l y  to . s u b j e c t s  

t h a n  o t h e r s ,  a l l  s e n te n c e  t r e a t m e n t s  would need  t o  be u sed  

w i th  d i f f e r e n t  s u b j e c t s  w i t h i n  a  b a la n c e d  p r e s e n t a t i o n  

s c h e d u le .

I n  a d d i t i o n  t o  th e  above p o s s i b i l i t y ,  a  number o f  f o l lo w  

up s t u d i e s  m igh t be p e r fo rm e d ,  a l l  o f  w hich c o u ld  s e e k  t o  

f u r t h e r  c l a r i f y  th e  g e n e r a l  d eg ree  o f  u t i l i t y  fo u n d  i n  th e  

p r e s e n t  s tu d y  f o r  k i n e s i c  c u es  i n  r e l a t i o n  t o  sp eech  com pre­

h e n s io n .  F o r  exam ple , c o n t e x t  c o u ld  be v a r i e d  w hereby th e  

p ro c e d u re  u sed  i n  E xperim en t 1 would i n  a d d i t i o n  c o n t r o l  th e  

amount o f  p r i o r  c o n v e r s a t i o n a l  s t a t e m e n t s  s u b j e c t s  would h e a r
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and se e  b e f o r e  th e y  r e c e i v e d  th e  s t im u lu s  s t a t e m e n t .  I t  

i s  e x p e c te d  t h a t  t h e  u t i l i t y  o f  v i s u a l  cu es  would i n c r e a s e  

a s  th e  s u b j e c t s '  c o n t e x t u a l  knowledge i n c r e a s e d .  C o n ten t 

m ight a l s o  be v a r i e d  by g e n e r a t i n g  s t i m u l i  f rom  a more v a r i e d  

s e t  o f  s e m a n tic  domains t h a n  was u sed  p r e s e n t l y  i n  o r d e r  t o  

a s s e s s  i n  s p e c i f i c  te rm s  how u t i l i t y  e x p l o i t s  o r  does n o t  

e x p l o i t  k in d s  o f  se m a n tic  m eaning . F o r  exam ple , i n  a d d i t i o n  

t o  s p a t i a l  and a b s t r a c t  t o p i c s  (eco n o m ics ,  e d u c a t io n ,  e t c , )  

t o p i c s  c o n c e r n in g  human r e l a t i o n s ,  o r  l i t e r a t u r e  m igh t a l s o  

be em ployed. F i n a l l y ,  s p e a k e r s  w i th  v a r io u s  p e r s o n a l i t i e s  o r  

s p e a k e r s  u n d e r  v a r i o u s  d e g re e s  o f  e m o t io n a l  a r o u s a l  m igh t be 

s tu d i e d  t o  e v a l u a t e  t h e  r o l e s  o f  t h e s e  two v a r i a b l e s  w i th  

r e s p e c t  t o  k i n e s i c  u t i l i t y .  The above s tu d y  p r o p o s a l s  co u ld  

a l l  be c a r r i e d  o u t  w i th  t h e  same g e n e r a l  d e s ig n  used  i n  th e  

p r e s e n t  s tu d y .

C ross  c u l t u r a l  d e s c r i p t i o n s . The n a t u r e - n u r t u r e  theme 

d i s c u s s e d  e a r l i e r  i s  r e l e v a n t  t o  t h i s  t o p i c  a r e a  becau se  th e  

e x t e n t  t o  w hich d i f f e r e n t  c u l t u r e s  do o r  do n o t  u t i l i z e  

k i n e s i c  s u p p o r t  b e h a v io r s  i n  a  s i m i l a r  manner r e f l e c t s  on 

how u n i v e r s a l  ( o r  c u l tu r e - b o u n d )  such  b e h a v io r s  a r e  i n  t h e i r  

o n to g e n y .  One ap p ro ach  h e re  would be t o  g iv e  i n d i v i d u a l  s p e a k ­

e r s  i n  d i f f e r e n t  lan g u ag e  c u l t u r e s  t h e  same se m a n tic  c o n te n t  

t o  e x p r e s s  i n  t h e i r  r e p e c t i v e  la n g u a g e s ,  p ro v id e d  such  co n ­

t e n t  was r e l a t i v e l y  e q u a l l y  v e r b a l l y  c o d a b le .  I t  would th e n  

be i n t e r e s t i n g  t o  o b se rv e  how s i m i l a r l y  o r  d i s s i m i l a r l y  

s p e a k e r s  i n  d i f f e r e n t  la n g u a g e  g ro u p s  would mark p a r t i c u l a r  

s e m a n tic  a s p e c ts  o f  g iv e n  p r o p o s i t i o n s .  Such o b s e r v a t io n s  

would c o n c e rn i  (1 )  w h e th e r  p a r t i c u l a r  p r o p o s i t i o n a l  i tem s
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a r e  k i n e s i e a l l y  marked o r  n o t ;  (2)  i n  what p a r t i c u l a r  form  

th e y  a r e  marked; (3 )  when and  where th e y  a r e  marked; and 

(4) how much u t i l i t y  t o  sp e e c h  com prehension  r e s u l t s  from  

v a r i o u s  manners o f  m ark in g . A d d i t i o n a l l y ,  h y p o th e se s  co n ­

c e r n in g  k i n e s i c  s u p p o r t - fo rm  s i m i l a r i t y  m ight be couched i n  

te rm s  o f  l a n g u a g e - f a m i ly  m em berships.

A second  ap p ro a c h  to  exam in ing  c r o s s  c u l t u r a l  r e l a t i o n ­

s h ip s  on th e  p r e s e n t  t o p i c  m ight be t o  t e s t  l i s t e n e r s  who 

sp eak  one lan g u ag e  a b o u t  w hat s p e a k e rs  o f  a  f o r e i g n  lan g u ag e  

a r e  s a y in g .  T h is  e x a m in a t io n  c o u ld  be acco m p lish e d  by 

v a r y in g  k i n e s i c  cue a v a i l a b i l i t y ,  s i m i l a r  to  th e  way done 

p r e s e n t l y ,  and th e n  t e s t i n g  sem a n tic  com p reh en sio n . A 

m u l t i p l e - c h o i c e  fo rm a t  would be u se d ,  k e e p in g  in  mind th e  

g e n e r a l  d i f f i c u l t y  o f  th e  s u b j e c t ' s  t a s k  when d r a f t i n g  

q u e s t i o n s .  The e x t e n t  t h a t  l i s t e n e r s  a r e  a b le  t o  u t i l i z e  

body movements t o  improve com prehension  s c o r e s  w i l l  p ro v id e  

e v id e n c e  t o  s u p p o r t  a  u n i v e r s a l  th e o r y  o f k i n e s i c  u t i l i t y ,  i f  

o n ly  i n  a  l i m i t e d  way. Tha t i s ,  t o  th e  e x t e n t  t h a t  such  cu es  

a r e  i c o n i c a l l y  coded th e y  may be c o n s id e re d  u n i v e r s a l  i n  

use  w h i le  t o  th e  e x t e n t  t h a t  th e y  a r e  coded a r b i t r a r i l y  

th e y  may be c o n s id e re d  c u l t u r e  s p e c i f i c .

C h i ld  a c q u i s i t i o n  p a t t e r n s . In  e a r l i e r  d i s c u s s i o n  i t  

was s p e c u l a t e d  t h a t  th e  q u a l i t y  and q u a n t i t y  o f  p a r e n t a l  

w i t h i n - u t t e r a n c e  k i n e s i c  b e h a v io r  ough t t o  p la y  some r o l e  i n  

c e r t a i n  a s p e c t s  o f  t h e  c h i l d ' s  a c q u i s i t i o n  o f  com m unicative 

com p e ten ce . Of c o u rs e  some o b j e c t i v e  m easure o f " q u a l i t y "  

o f  o u tp u t  must e x i s t  b e fo re  a t t e m p t in g  t o  c a r r y  o u t  a  s tu d y
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b ased  on t h i s  c o n t e n t i o n .  Pour r e a s o n a b le  c a t e g o r i e s  a r e  

s u g g e s te d  h e r e i

(1 )  An in d e x  o f  th e  in c id e n c e  o f  k i n e s i c  sem a n tic  

m arkers  (number o f  such  m arkers  d iv id e d  by th e  number o f 

e la p s e d  words i n  a  g iv e n  sp eech  sam ple ( to k e n  m e asu re ) ;  

number o f d i f f e r e n t  s e m a n tic  m arkers  d iv id e d  by th e  

number o f  e l a p s e d  words ( ty p e  m e a s u re ) .

(2) An in d ex  o f th e  in c id e n c e  o f k i n e s i c  p u n c tu a t io n  

m arkers  (number o f to k e n s  d iv id e d  by th e  s i z e  o f sam ple; 

number o f  ty p e s  d iv id e d  by th e  s i z e  o f s a m p le ) .

(3 )  An in d e x  o f  th e  deg ree  o f syn ch ro n y  o r  f l u i d i t y  

of th e  speech  p e rfo rm ance  (h ig h ,  m odera te  o r  low; t h i s  

o b s e r v a t io n  would r e q u i r e  t r a i n i n g  b e fo re  judgem ents  c o u ld  

be m ade).

(4 )  An in d ex  o f b o d y - p a r t  u t i l i z a t i o n  (number o f d i f f e r  

e n t  body p a r t s  u sed  i n  some s t a n d a r d  s i z e d  sp eech  sample

(50  o r  100 w ords , e t c , ) ;  sample s i z e  must be a  c o n s ta n t  

s in c e  th e  n u m e ra to r  o f  in d e x  i s  l i m i t e d  w h i le  th e  

d en o m in a to r  i s  u n l i m i t e d ) .

The t o t a l  s c o e re  would e q u a l  th e  sum o f  i n d i c i e s  i n  

c a t e g o r i e s  1 th ro u g h  4 (w i th  c a te g o r y  3 c o n v e r te d  i n t o  

some n u m e r ic a l  v a lu e  which would g iv e  i t  e q u a l  w e ig h t  

r e l a t i v e  t o  th e  o t h e r  t h r e e  c a t e g o r i e s .  S ta n d a r d iz e d  

com parisons  would o b v io u s ly  be u s e f u l  h e r e .

With th e  above m easu rin g  in s t r u m e n t  i n  hand , p a r e n t -  

c h i l d  dyads c o u ld  be s tu d i e d  by e v a l u a t i n g  th e  " q u a l i t y  o f  

p a r e n t a l  o u tp u t  and th e n  o b s e rv in g  th e  r e s p e c t i v e  c h i l d ' s
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a b i l i t i e s  on some s e t  o f  com m unication  s k i l l s .  The most 

obv ious  o b s e r v a t i o n  would be t o  e v a lu a t e  th e  c h i l d ' s  

w i th in - s p e e c h  k i n e s i c  o u tp u t ,  s in c e  t h i s  would e n a b le  

some a s se s sm e n t  o f  to  what e x t e n t  (and when) c h i l d r e n  copy 

t h i s  ty p e  o f  b e h a v io r  from  t h e i r  p a r e n t s .

A second  ty p e  o f  d e v e lo p m e n ta l  o b s e r v a t io n  which 

c o u ld  be made c o n c e rn s  d e s c r i b i n g  th e  u t i l i t y  c h i l d r e n  make 

o f  k i n e s i c  cu es  as  l i s t e n e r s  a t  v a r i o u s  ages  (one s tu d y  

rev iew ed  e a r l i e r  (M iahael & W i l l i s ,  1968 ) d id  i n  f a c t  

s tu d y  th e  d e v e lo p m e n ta l  use  by c h i l d r e n  of a  l i m i t e d  s e t  

o f  h i g h ly  s t y l i z e d  g e s tu r e s  such  as  c o n v e ry in g  th e  meaning 

o f  " h i , "  " o k ,"  and " c r a z y ."  A l l  o f  t h e s e  g e s tu r e  ty p e s  

can  be u sed  o u t  o f  a  sp eech  c o n t e x t ) .  A s ta n d a r d i z e d  

com prehension  t e s t  s i m i l a r  t o  t h e  one used  i n  th e  

p r e s e n t  s tu d y  ough t t o  be c o n s t r u c t e d  so  a s  t o  in c lu d e  

a t  l e a s t  f i v e  v a r i a b l e s  w i t h i n  i t s  t e s t i n g  s e n s i t i v i t y *

(1) Q u a l i t y  o f  th e  s p e a k e r ' s  k i n e s i c  o u tp u t  would 

v a r y ,  p o s s i b l y  i n  te rm s  o f  th e  f o u r  c a t e g o r i e s  d e s c r ib e d  

e a r l i e r .  S p e c i f i c  t e s t  s t i m u l i  would be c a t e g o r i z e d

a s  "h ig h "  o r  "low" q u a l i t y  o f  k i n e s i c  o u tp u t .

(2 )  The c o n te n t  o f  th e  a u r a l - v i s u a l  s t i m u l i  would 

v a r y .  Examples o f  d i f f e r e n t  ty p e  c o n te n t  would b e i  

a b s t r a c t  t o p i c s  such  a s  a b o u t  w e a l th ,  e d u c a t io n ,  and 

p o l i t i c s ;  s p a t i o - t e m p o r a l  d e s c r i p t i o n s  o f  moving o b j e c t s ;  

human r e l a t i o n s  p ro b le m s , such  a s  why someone i s  a n g ry ;  

s im p le  s c i e n t i f i c  d e s c r i p t i o n s . such  as  a b o u t  w a te r  

d is p la c e m e n t  o r  a b o u t  why o b j e c t s  f a l l  when th e y  a r e  d ropped ;



116

s t a t e m e n t s  a b o u t  a  s t o r y ,  such  a s  " L i t t l e  Red R id in g  Hood" 

o r  "The Three B e a r s ."

(3 )  S ig n a l  t o  n o i s e  r a t i o  would v a ry  s im p ly  i n  te rm s  

o f  e i t h e r  e a s y - t o - h e a r  o r  h a r d - t o - h e a r  c i r c u m s ta n c e s .

(*0 C o n te x t  would v a r y .  T h is  r e f e r s  t o  t h e  amount 

o f  in f o r m a t io n  g iv e n  t o  th e  l i s t e n e r  a b o u t  th e  t o p i c a l  

o r  c o n v e r s a t i o n a l  c o n te x t s  a  g iv e n  s t im u lu s  was drawn 

f ro m . Such in fo r m a t io n  would be p r e s e n t  o r  n o t  p r e s e n t .

(5 )  Channel would v a r y  i n  te rm s  o f  w h e th e r  v i s u a l  

c u e s  were p r e s e n t  o r  n o t  p r e s e n t .

To f a c i l i t a t e  th e  use  o f such  a t e s t  w i th  young 

c h i l d r e n ,  th e  t e s t  would have t o  be a d m in i s t e r e d  o r a l l y .

D a ta  c o l l e c t e d  w i th  t h e  above t e s t  c o u ld  be u sed  to  

e v a l u a t e  th e  r o l e  o f  k i n e s i c  cu es  w i t h i n  sp eech  p r o c e s s in g  

i n  te rm s  o f  s e v e r a l  d e v e lo p m e n ta l  i s s u e s ,  i n c l u d i n g i  (1) 

t h e  im p o rta n c e  o f  th e  a d u l t ' s  k i n e s i c  f l u e n c y  ( w i th i n  sp eech )  

t o  t h e  c h i l d ' s  o v e r a l l  a b i l i t y  t o  u n d e r s ta n d  m essages ;  (2)  

how c h i l d r e n ' s  a b i l i t y  t o  decode k i n e s i c  a c t s  w i t h i n  v a r io u s  

s e m a n tic  domains can  be compared w i th  r e l a t e d  l i t e r a t u r e  

on c o g n i t i v e  deve lopm en t;  and (3 )  th e  r o l e  n o i s e  and c o n te x ­

t u a l  in f o r m a t io n  p a ly  i n  c h i l d r e n s  use o f k i n e s i c  c u e s  to  

decode m essag es .  C e r t a i n l y  th e  w e l l  known t h e o r i e s  o f  

c o g n i t i v e  developm ent ( e . g . ,  P i a g e t )  c o u ld  be used  t o  

g e n e r a t e  h y p o th e se s  f o r  th e  above p r o p o s a l s .  F o r  exam ple, 

y o u n g er  c h i l d r e n  m ight be e x p e c te d  t o  be more d ep en d en t on 

k i n e s i c  com m unication  o f  c o n c e p ts  i n  f a c e - to . - f a c e  s e n d in g -  

r e c e i v i n g  s i t u a t i o n s  s in c e  th e y  c o n c e p tu a l i z e  a t  a  more
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c o n c r e t e  l e v e l  ( a s  o p p o s e d  t o  s y m b o l i c  l e v e l ) .  M c N e i l l  

( 1975 ) m akes t h i s  v e r y  c o n t e n t i o n  w i t h  r e s p e c t  t o  t h e  

o n t o l o g i c a l  d e v e lo p m e n t  o f  a d u l t - g e s t u r e  o u t  o f  a  

s e n s o r y - m o t o r  i n t e l l i g e n c e .

P a t h o l o g i e s . W hile , o f  c o u r s e ,  s e v e r a l  o f  th e  p ro p o s ­

a l s  d i s c u s s e d  so  f a r  m igh t be e x te n d e d  f o r  s tu d y  of 

p o p u la t io n s  w i th  v a r io u s  k in d s  o f  com m unication  p ro b le m s ,  

two a d d i t i o n a l  p o s s i b i l i t i e s  i n  p a r t i c u l a r  w i l l  be p ro p o se d .  

F i r s t ,  an  a d d i t i o n a l  d i a g n o s t i c  t o o l  m ight be d e v e lo p ed  i n  

te rm s  o f  th e  m easurem ent o f  sy n ch ro n y  betw een  a  s p e a k e r ' s  

v e r b a l  and k i n e s i c  b e h a v io r .  Condon ( 1966 ) made t h i s  s p e c u ­

l a t i o n  b ased  on h i s  s tu d y  o f  b e h a v i o r a l  sy n ch ro n y  i n  te rm s  

o f  c e r t a i n  n e u r o l o g i c a l  im p a irm en ts  o b s e rv a b le  i n  te rm s  o f 

t h e  d e g re e  o f  d y sy n ch ro n y .  Thus, w i th  th e  e n c o d i n g - s k i l l s  

o b s e r v a t i o n  scheme d i s c u s s e d  e a r l i e r  and w i th  some o b j e c t i v e  

m easure o f  d e g re e  o f  sy n c h ro n y ,  a  t r a i n e d  o b s e r v e r  m igh t be 

a b l e  t o  m o n ito r  i n  an  a u r a l - v i s u a l  way where and when th e  

e n c o d in g  p r o c e s s  were f a l t e r i n g  o r  r e c u p e r a t i n g  a t  s p e c i f i c  

p o i n t s  w i t h i n  u t t e r a n c e s .  Such a  m o to r ic  in d e x  m ight p rove 

t o  p ro v id e  an  a d d i t i o n a l  d i a g n o s t i c  s e r v i c e  t o  c l i n i c i a n s .

A s e c o n d  p o s s i b i l i t y  m u st  be s t a t e d  i n  v e r y  g e n e r a l  

t e r m s  due t o  t h e  p r e s e n t  w r i t e r ' s  v e r y  l i m i t e d  c a p a c i t i e s  

i n  t h e  a r e a .  H o w e v e r ,  a t  s e v e r a l  t i m e s  i n  t h e  p r e s e n t  t e x t  

a  c l o s e  c o g n i t i v e  r e l a t i o n s h i p  se e m e d  a  r e a s o n a b l e  p o s i t  w i t h  

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

v e r b a l  an d  k i n e s i c  c u e s .  I t  i s  s u g g e s t e d  h e r e  t h a t  s t u d e n t s  

o f  c l i n i c a l  m e th o d s  o f  s p e e c h  t h e r a p y  ( o r  c o m m u n ic a t io n
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t h e r a p y )  m igh t i n v e s t i g a t e  th e  p o s s i b i l i t y  t h a t  some ty p e  o f  

" g e s tu r e  t r a i n i n g "  c o u ld  be f a c i l i t a t i v e  t o  t h e  o v e r a l l  

r e h a b i l i t a t i o n  o f  p e r s o n s  w i th  com m unica tive  p a t h o l o g i e s .

I n  e i t h e r  t h e  e n c o d in g  o r  d e c o d in g  com m unicative  a c t i v i t y ,  

th e  a s su m p tio n  i s  t h a t  s t i m u l a t i o n  o f  n o n v e rb a l  p r o c e s s in g  

o f  i n t e r n a l  c o n c e p ts  m ig h t  improve v e r b a l  p r o c e s s i n g  o f  

i n t e r n a l  c o n c e p t s ,  e s p e c i a l l y  i f  b o th  w ere d e a l t  w i th  

i n  c o n j u n c t i o n .
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F o o tn o te s

^ R e p r e s e n t a t i v e  b i b l i o g r a p h i e s  c o n c e r n i n g  a l l  o f  t h e  
a b o v e  s t u d i e s  a p p e a r  i n  B i r d w h i s t e l l  (1 9 7 0 ) ,  E i s e n b e r g  and  
S m ith  (1 9 7 1 ) ,  and Knapp (1 9 7 2 ) .

2
A d m it te d ly ,  t h e  same i s  t r u e  o f  a word o r  any  l a r g e r  

v e r b a l  segm ent. However, t h e  e x t e n t  t o  w hich k i n e s i c  a c t s  
seem dep en d en t on c o n te x t  r e p r e s e n t s  a  s i g n i f i c a n t  l e a p  
o v e r  t h e  e x t e n t  t o  w hich v e r b a l  segm ents  a r e  c o n te x t  d e ­
p e n d e n t .

3
The te rm  " sp e e c h  a c t "  r e f e r s  t o  t h e  f o r m u la t io n  b y  

A u s t in  (1 9 6 2 ) ,  and l a t e r  r e f in e m e n t  by S e a r l e  (1 9 6 9 ) ,  t h a t  
v e r b a l  b e h a v io r  o p e r a t e s  on a t  l e a s t  t h r e e  l e v e l s  o f  a n a ­
l y s i s ,  (1 )  t h e  l o c u t i o n a r y  l e v e l ,  w hich r e f e r s  t o  t h e  a c t  
of p ro n o u n c in g  w ords i n  t h e  form o f  an  u t t e r a n c e ;  (2 )  t h e  
i l l o c u t i o n a r y  l e v e l ,  which r e f e r s  t o  t h e  a c t  o f  p e r fo rm in g  
s o c i a l  d e e d s  w i th  a n  u t t e r a n c e ,  such  a s  a s k in g  a  q u e s t i o n ,  
making a  p ro m is e ,  o r  g iv in g  a command; and (3) t h e  p e r -  
l o c u t i o n a r y  l e v e l ,  w hich c o n c e rn s  t h e  e f f e c t s  a  g iv e n  
sp eech  a c t  may have  on a  l i s t e n e r ,  such  a s  p e r s u a d in g ,  
f r i g h t e n i n g ,  o r  a s s u r i n g .

^ S u ch  a  p o s s i b l e  d e s i g n  w i l l  b e  s u g g e s t e d  i n  t h e  g e n e r ­
a l  d i s c u s s i o n  s e c t i o n  o f  t h e  p r e s e n t  t e x t .

^For E xperim en t 1 l i p  cu es  and k i n e s i c  cu e s  were n o t  
f o r m a l ly  d i f f e r e n t i a t e d ,  a s  E xperim en t 2 c o n c e rn s  t h i s  
t o p i c .  However, a n  i n d i r e c t  a s se s sm e n t  i s  made i n  t h e  
f i r s t  e x p e r im e n t  on th e  e f f e c t s  o f  b o th  ty p e s  o f  c u e s  on 
sp eech  com prehension .

^ R e a s o n s  f o r  t h e  d i f f e r e n t  e f f e c t s  p r o d u c e d  b y  t h e  
tw o  g r o u p s  o f  i t e m s  w i l l  b e  d i s c u s s e d  l a t e r ,  i n  t h e  r e s u l t s  
s e c t i o n .

7
L ip  cu es  a r e  s im ply  " f a l l - o u t "  s ig n s  d i r e c t l y  d e ­

p en d en t on v e r b a l  b e h a v io r .  I n  a  s e n s e ,  th e y  r e p r e s e n t  
an  im povershed  v e r b a l  system  i n  a v i s u a l  mode. K in e s ic  
c u e s ,  on t h e  o t h e r  han d , a r e  n o t  coded i n  a  l i n g u i s t i c  
f a s h i o n  and co m p rise  a p a r t i a l l y  i c o n i c ,  p a r t i a l l y  a r b i ­
t r a r y ,  s e p a r a t e  com m unication  system  w hich i s  sy n ch ro n ­
iz e d  t o  v a r i o u s  e x t e n t s  w i th  u t t e r a n c e s  d u r in g  moments 
o f  v e r b a l i z a t i o n  ( t h i s  d i s t i n c t i o n  does  n o t  h o ld  f o r  t h e  
s ig n  b e h a v io r  o f  t h e  b l i n d ) .



8
S in ce  th e  method employed i n  Experim ent 2 i n  most 

ways fo l lo w s  th e  method employed i n  Experim ent 1 , d e t a i l s  
which a r e  t o t a l l y  re d u n d a n t  a r e  n o t  in c lu d e d  h e r e .  The 
r e a d e r  i s  a d v ise d  t o  r e f e r  back to  th e  d e s c r i p t i o n  o f 
method i n  Experim ent 1 f o r  co m p le te  d e t a i l s .



APPENDIX A

TEST OF 
COMPREHENSION AND MEMORY 

OF INFORMATION

iM tasSiSQ s*-
The f o l l o w i n g  i s  a  t e s t  o f  y o u r  a b i l i t y  t o  u n d e r s ta n d  and 
remember i n f o r m a t io n .
You w i l l  HEAR one s ta t e m e n t  a t  a  t im e ,  T hore  a r e  12
s t a t e m e n t s  i n  a l l ,  Aftc-r h e a r i n g  each  s t a t e m e n t 0 you w i l l
bo a sk e d  t o  ansv/or q u e s t i o n s  i n  o r d e r  t o  t e s t  how much 
you have  u n d e r s to o d  and  remembered from  each  o f  th e  
s ta t e m e n t s  0
Do n o t  t a k e  e. lo n g  t im e  t o  answ er  any  p a r t i c u l a r  q u e s t i o n 0 
UNDER NO CIRCUMSTANCES s h o u ld  you go b a d ;  and change a  
p r e v io u s  answ er ( o r  answ er  i t  i f  you had n o t  dons so  b e f o re )  
once you have r e a d  th e  n e s t  q u e s t i o n  o r  q u e s t io n s #
B efore  t h e  ACTUAL s ta t e m e n t s  and q u e s t i o n s  a r e  p r e s e n te d  
t o  y o u 9 s e v e r a l  SAMPLE s t a t e m e n t s "and q u e s t i o n s  w i l l  be 
g iv e n  t o  y o u 0 i n  o r d e r  t o  make s u r e  t h a t  you a r e  f a m i l i a r
w i th  w hat you have t o  d o 0
Turn  t o  th e  n e s t  page ( a f t e r  f i l l i n g  o u t  t h e  bottom  o f  t h i s  
p ag e)  and s to p  t h e r e ?  u n t i l  you a r e  r e q u e s t e d  t o  p ro c e e d  
f u r t h e r o

Name Age

Sex D ate

Form



Questions for First
i'ape Sample

One of the main things described in the statemeix
wass
cLq a t e l e v i s i o n
b e a r a d i o
c .  a r e c o r d  p l a y e r
d .  a game
e a a c r a n e
f«  a b i r d

When th e  t h i n g  d e s c r ib e d  above i s  r e a d y  t o  b e g in  
i t s  a c t i o n ;  some s p e c i f i c  p a r t  o f  i t  i s  l o c a t e d :  
iu  a t  t h e  t o p  o f  so m eth in g  
b j a t  t h e  b o tto m  o f  so m eth in g  
Gt i n s i d e  o f  so m e th in g  
d„ a lo n g s id e  o f  so m eth in g  
s» u n d e r  so m eth in g  
f .  n o t  n e a r  so m eth in g

Ke:d;0 a n o t h e r  s p e c i f i c  p a r t  o f  t h e  t h i n g  d e s c r ib e d
above g o e s :
a« inside- o u t
be c u t  t o  t h e  s id e
Co e v e r  a  bump
do around  a  p o le
e ,  tender a  c o v e r
fo  away c o m p le te ly

Kojcto som eth ings
a 0 .lumps up
b P d ro p s  down
Co moves away
do goes o v e r  a  bump
©o goes away from  a  l a r g e  hook
fo  s lo w ly  moves up

F in a l ly o  one p a r t i c u l a r  p a r t  o f  th e  t h i n g :
a» c o m p le te ly  s to p s
b o f a l l s  away
Co goes  t o  t h e  b e g in n in g
d<, d i s a p p e a r s
Oo g o ta  l o u d e r
f a g e t s  s o f t e r



Q u e s t io n s  f o r  S eco n d
Tape Sam ple

One o f  t h e  w a in  t h in g s  d e s c r ib e d  in  t h e  s ta te m e n t  v;as:
a« a  b a s k e t b a l l  c o u r t  
b 0 a  ha rd w are  s t o r e  
Co an  equ ipm en t room 
cu a  sh ip m en t ro*>m
e 0 a  w a i t i n g  r e ...
?o a  r a i l r o a d  io n

One a s p e c t  o f  t h e  t h i n g  d e s c r i b e d  i n  t h e  s ta t e m e n t  i s  
t h a t ?
&o t h e  s p c a k o r  i s  s i t t i n g  i n  i t
b 9 i t  i s  on f i r e
Co i t  i s  empty
d e th o  s p e a k e r  j u s t  l e f t  i t
Co t h e  s p e a k e r  owns i t
f 0 p e o p le  a r e  p l a y i n g  i n  i t

A n o th e r  a s p e c t  o f  th o  t h i n g  d e s c r ib e d  i n  t h e  s t a t e m e n t  
i s  t h a t ;
a„ i t  i s  a  c e n t e r  f o r  soyQet.h5.ng 
b® i t  i s  u se d  f o r  f u n  and e x e r c i s e  
Co i t s  were you c a n  buy so m e th in g  
d 8 i t  i s  o f f  l i m i t s  t o  c e r t a i n  p e o p le  
Oe i t  i s  fore s e n d in g  t h i n g s  
fo  i t  s e r v e s  no p a r t i c u l a r  p u rp o se

Som ething  i s  k e p t  t h e r e  b e f o r e  i t  i s  u s e d :
a 0 t r a i n s  
be- hardw are  
Co boxes 
d B p e o p le
Co s p o r t s  equ ipm ent 
f 0 s tam ps
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APPENDIX B

The main thing that did something in the statement was a(n)i
a« man 
b» woman 
c o cabdriveE* 
do forem an
e .  p a r k in g  l o t  a t t e n d a n t
f .  boy

2 .  One a c t i o n  t h a t  th e  t h i n g  above d id  was t h a t  i t t
a ,  h i t  so m e th in g  
bo sk id d e d  on  so m eth in g  
c 0 p io k e d -u p  som eth in g  
d ? r o l l e d  so m eth in g  
So d rove  so m eth in g  
f „  f a l lo w e d  so m eth in g

jo A n o th e r  a c t i o n  t h a t  t h e  t h i n g  above d id  v/as t h a t  i t :
a 0 speeded  up a  l o t  
b 0 r e v e r s e d  d i r e c t i o n
e ,  siov/oci down a  l i t t l e  
do s t a r t e d  a b r u p t l y
eo d id  n o t  a l t e r  i t s  a c t i o n
f .  v/cnt a ro u n d  and a round

4 0 In  d o in g  w hat i t  d ido  t h e  m ain t h i n g  i n  t h e  s t a t e m e n t  
a t  one p o i n t  w en t: 
a 0 down 
b» o v e r  
e .  t o  th o  r i g h t  
do u n d e r  
e 0 t o  t h e  l e f t  
f«  i n  be tw een

5» F in a l ly *  th e  m ain t h i n g  ended up g o in g :
a„ i n  t h e  o p p o s i t e  d i r e c t i o n  
b 0 i n  a  d i f f e r e n t  d i r e c t i o n  
©o i n  th o  wrong d i r e c t . I o n  
do i n  th o  same d i r e c t i o n  .
So i n  no d i r e c t i o n
fo  i n  th o  c o r r e c t  d i r e c t i o n



On© of the main things described in the statement was:
a„ l i b e r a t i o n  
b« law s 
Co c o u r t s  
do c i v i l i a n s  

o b j e c t i o n s  
.■To n e c e s s i t i e s

The m ain  t h i n g  d e s c r ib e d  above was s a i d  t o  b e :
a 0 r i g h t  
b 0 n o t  im p o r ta n t  
e o v/r eng
d.0 u n n e c e s s a ry  
c t n e c e s s a r y  
fo  a n t i s o c i a l

One p u rp o se  o f  t h e  t h i n g  d e s c r ib e d  i n  t h e  s t a t e m e n t  
was t h a t  i t s
a 0 l i b e r a t e s  p e o p le  
bo p r o t e c t s  p e o p le  
Co c i v i l i s e s  p e o p le  
do e n c o u ra g e s  p e o p le  
Q0 a s s i s t s  p e o p le  
f * e d u c a te s  p e o p le

A n o th e r  p u rp o se  o f  t h e  t h i n g  d e s c r ib e d  i n  t h e  s ta t e m e n t  
was t h a t  i t s
a<> would f r e e  so m e th in g  
b 0 would p o p u l a r i s e  so m e th in g  
Co would p o p u la t e  so m e th in g  
do would r e g u l a t e  so m e th in g  
e 0 would h o ld  bade  so m e th in g  
fo  would a n n i h i l a t e  so m e th in g

The " so m eth in g "  d e s c r i b e d  i n  t h e  p r e v io u s  q u e s t . io n  i s :
a» i n d i v i d u a l s  
b» c r i m i n a l s  
Co s o c i e t y  
do r i g h t s  
Oo consum ers  
f 0 p r o p e r t y



One o f  t h e  main t h i n g s  t h a t  d id  so m e th in g  i n  t h e  
s t a t e m e n t  w as :
a 0 two owls 
bo t h r e e  owls 

many ow ls 
' . d o )  two bowls 
e« t h r e e  bowls 
fo  many bowls

A5.r was d o in g  so m e th in g  t o  t h e  main th in g ?  i n  t h e  
s ta te m e n to  S p e c i f i c a l l y , ,  a i r  was:

\'su) c i r c u l a t i n g  a round
bo b lo w in g  from  l e f t  t o  r i g h t
a* b lo w in g  from  r i g h t  t o  l e f t
do v e n t i l a t i n g  down
e 6 v e n t i l a t i n g  up
fo  n o t  moving i n  any  one d i r e c t i o n

One t h i n g  t h a t  was h a p p en in g  t o  t h e  main th in g s  i n  th e  
s ta t e m e n t  was t h a t  i t  w as :
a 0 moving up
b„ r e m a in in g  m o t io n le s s  
Cp g o in g  a round
d̂n b r e a k in g  i n t o  p i e c e s
e 0 be3.ng s to p p e d
fo  moving down

What was h a p p e n in g  t o  t h e  main th in g s  i n  th e  p r e v io u s  
q u e s t i o n  was h a p p en in g  i n  r e l a t i o n  t o :
a„ t h e  f l o o r  
be t h e  c e i l i n g  
Co a  c o r n e r  
do e a c h  w a l l

F in a l ly , ,  what was h a p p e n in g  t o  t h e  m ain t h i n g s  was 
s a i d  a t  t h e  end o f  t h e  s t a t e m e n t  t o  NOT c o n c e rn  t h e  
g e n e r a l  a s p e c t  o f t
a 0 l e f t  t o  r i g h t  
b o  up and  down 
Co i n  and  o u t  
do o v e r  and  u n d e r  
o .  a ro u n d  anc\ arour.d  
fo  w i th  and a g a i n s t

a  f l y  
e ach  o t h e r
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lo  One o f  t h e  m ain t h i n g s  d e s c r i b e d  i n  th e  s t a t e m e n t  w as:
a 0 g o ld  

money 
Co c r e d i t  
do ch e e k s  
e „ t a x  
fo  je w e ls

The main t h i n g  d e s c r ib e d  above  was 's a i d  t o  b e :
a 0 an  exchange medium 
b 0 a  change medium 
Co am i n t e r c h a n g e  medium 
d 0 an  exchange o f  c o m p en sa tio n  
re) a  change o f  c o m p en sa t io n  
f o  a n  in te r c h a n g e  o f  co m p en sa t io n

The m ain  t h i n g  d e s c r ib e d  i n  t h e  s t a t e m e n t  was s a i d  t o  b e :
a 0 unused  
bo s o ld  
c 0 u n s o ld  
do r e a s o n a b le  
Qt? u sed  
f 0 ab u sed

k-a One p u rp o se  o f  t h e  main t h i n g  i n  t h e  s t a t e m e n t  was s a i d  
t o  co n c e rn s
a 0 c o n s o l a t i o n  
b c c o m p e n sa tio n  
Go c o o p e r a t io n  
d« r e a s o n  o f  mind 

fe'p d e b t  
fo  c r e d i t

5o Scrceth5„ng made p o s s i b l e  by t h e  m ain t h i n g  i n  t h e  s ta t e m e n t  
c o n c e rn ss
a 0 th o  a c q u i s i t i o n ' o f  s e r v i c e s
b 0 t h e  a c q u i s i t i o n  o f  goods and  s e r v i c e s

t h e  s a l e  o f  goods 
; &0> t h e  s a l e  o f  goods and  s e r v i c e s  
' ' e /  t h e  f u n c t i o n i n g  o f  governm ent s e r v i c e s
fo  t h e  f u n c t i o n i n g  o f  good governm ent s e r v i c e s

2 0

%

V
/

/
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One o f  t h e  main t h i n g s  t h a t  i s  
was as

d e s c r ib e d  i n  t h e  s ta t e m e n t

a 0
b 0

dlo,
Qo
f o

man
boy
p a i n t i n g
f i l m
s ig n
window

2 0 On© a c t i o n  t h a t  th@ main t h i n g  d e s c r ib e d  above i s  in v o lv e d  
w i th  c o n c e rn s  b r i n g i n g  o u r  a t t e n t i o n  t o  as
a 0 f r e a k  

woman
9 '

do
Qo
f o

p ig e o n  
©hi® 
p ig

When th e  t h i n g  above i s  o b se rv e d  i t  seems t© boa 
a 0 wavering

Jjo w eavingft
* O  ’ 

"&0 
eo 
f o

sc re a m in g
d i s a p p e a r in g

>e t h e  t h i n g  above i s  s a i d  t© be d o in g  so m eth in g  
i n  r e l a t i o n  te a

^ 0

@'o
d o
e o
f o

w a te r
g r a s s
g l a s s
mud
f o d d e r
fo o d

. (

A ls o s t h e  t h i n g  above i s  s a i d  t o  fee w a tc h in g i
some o f  t h e  t im e  
a t  no tim e  
a l l  o f  t h e  t im e  

o c a r e f u l l y  
©o c u r i o u s l y  

f «  c a u t i o u s l y

Clb



The main t h i n g  t h a t  d id  so m eth in g  i n  th e  s ta te m e n t  
;vas s
a ,  a  h a l l  
b 0 a  p e b b le  
(So a  n u t  

'cH) a  b a l l  
e o a  b o x e r  
f 0 a  l i t t l e  k id

The main t h i n g  was s a i d  t o  be a
a 0 heavy  
b 0 l i g h t  

jg , sandy  
Jlj) q u ic k  
e a g re e n  
f 0 brown

The main t h i n g  i n  t h e  s t a t e m e n t  a t  on© p o i n t  was 
s a i d  t o  beg

in a eoj?n®t» 
bo- in a box 
@o on 80S© g r a s s  do- under a ©@v©r 
©o in a bottle 
f o @v©r a board

At. t h e  end o f  t h e  s t a t e m e n t 0 t h e  th in g *
a 0 earn© o f f  a  w a l l  
b 0 came o n to  a  t a b l e  
So came o f f  t h e  c e i l i n g  
do s l i d  o f f  a  r o c k  

-,̂ o b ro k e  i n t o  p i e c e s  
fo) bounced s t r a i g h t  up

Aa t h e  m ain  t h i n g  does  i t s  l a s t  a e t i© n 0 i t  does  i t *
a 0 d i r e c t l y  
b c i n d i r e c t l y  . 
ja o s lo w ly  
^  q u i c k l y  
Go e a n t in u o u a ly  
f c o n ly  aomotinsoa.
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lo One of the renin things described in the statement concerns:
a0 economics bo elocution 
Co education 
do execution energy 
f o  eternity

2P The purpose of the main thing in the statement 
concerns:
31 o society
b o sincerity
C o speech
d o art
e» time
f o music

3o One of the things that can happen to the main thing is that it can be:
a« forgotten about 
b« felt for
Co evened out ' -
do passed out©o looked over
fe passed on

k-o What happens to the main thing specifically can eonsern:
religion

b o literature
C o licenses
o.« movements
0  o money
f o doctrine

5o A ls o c what happens to the main thing can concern:
a© some other forms 
be all other forms 
Co no other forms do some other facts 
e# all other f&ots 
fo no other facto



Ons of the main things described in the statement was
a0 bus 
hiV rail car 
c e elevator 
d* boat 
Co sufcv/ay 
Sc monorail

One action that the main thing was doing concerned 
its proceeding:
ao through an opening 
bo along a path 
Co around a turn d« over a b rid g e  
e* under a tunnel 
ft v/ithin an enclosed area

One aspect of the above action concerned:
a„ going down at an angle 
b0 turning right Go going straight- up 
do turning left 
Oo going up at an angle fa going straight down

As the main thing did v/hat it dids it did so by:
a0 moving steadilybs moving only some of the time
c o remaining in one place
d9 moving abruptly
e« going in circlesfo appearing slowly

The main t h i n g  f i n i s h e d  w hat i t  w a s  d o in g :
a* or t h e  g round  f l o o r  
bo a t  an  i n t e r s e c t i o n  
Co i n  a  s t a t i o n  
do i n  a  p a r k i n g  l o t  
e 0 i n  t h e  w a te r  
f o  whore i t  s t a r t e d
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lo 'i’ho main thing that did something in the statement
was B.S

2 1  o moving xrehiele
b o moving horse
v 2$ boy walkingu» parked vehicle

e „ horse standing still/:>
A  0 boy standing

20 As the main thing dees what it does* fcnasssEassstSEiK it (he) 
encounters as
a* policeman b0 dark object 
Co set of lights 
do fence (eTat forked path 
vfo one way street

3o At one points the main thing doss something by using:
a0 a film 
,ho a wheel 
i Ca a light 
Ni0 two films. e„ two wheels 
fo . two lights

k-o At another point® the main thing acts by:
a0 running over to somethi/ng 
be sneaking over to semething 
Co .inching over to something d0 going directly over to something 
-Os, avoiding going over to something 
CT^ sliding over to something

5o „Tho "something'’ refered to in the previous question was:
a) tho other street 
"ho the other bush 
e0 tho othor side 
dc the other section 
et> the other beat 
fB the other slide



The main thingsdescribed in the statement are:
cio t/Oo3»s 
b„ buildings 
c o courts 
do pools 
e0 governments 
f0 utensils

The main thing in the statement is described as:
a® being something 
b® not being something 
Co having something 
do not having.something 
Go costing something 
•£„ not costing something

The main thing in the statement is described as being:
a0 little 
b0 minor 
e o active 
d® large 
Go vital 
fo idle

The main thing is described as:
a3 becoming necessary in the future 
b0 becoming unnecessary in the future 
Co being necessary now 
d® being unnecessary now e® having been necessary in the past 
fo having been unnecessary in the past

The main thing is described in the statement in relation 
to something that is:
a® theirs 
b» no ones 
c« ours 
d® everyones 
e0 one persons 
fo several persons



13^

lo The main thing that did something in the statement was a *
a* pot 
ho river 
Co s in k  d» fountain 
•e) boiler 
f 0 b rook

2o One action that the main thing did eoneemeds
a« ©rushing something 
b0 changing something

shooting out something 
jl* holding in something 
e., dropping something 
f0 saving something

3» The action being done takes places
a<, on top 
bo on the bottom Co on one side 
do on two sides
e.s in the middle f̂tj) in no particular place

M'e The "something” that is the object of the above action 
is beings
a« collected 
b0 d igested  

• © o direetod
d« scattered 
i®o) splattered 
Tv contained

* 5 o  The above objeet of the main action i3 being acted upon;
a0 cautiously 
bo readily 
e o sloppily do haphazardly 
e« slowly 
fo rapidly



The main thing that was described in the statement was a:
ac video telephone 
be recorder 
oc. printed circuit 

projector 
eT cam era 
i*e sewing machine

One action that is described eonfrems somethings
s.0 passing something 
Jbs pushing something 'r%  pulling something 
Qe bypassing something e0 putting something in place 

pulling out some thing

The "something” described in the previous question is &(n)
a <5 look 
be l i n k  
c o s o c k e t  
d  o d&al 
e-» sprocket fc') connection

Another action that is done by the main thing is that it 
causes something to?
a0 stopbe go away from something 
Co start 

\d ji connecte« go along with something 
fo go through something

FinallyB Sim something ends ups 
■ a'o) in a boiE

under a cover 
Co exactly isfoore it bagan 
do switching off 
efl in some distant location 
?» on a holding device
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