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AN EXPLORATORY INVESTIGATION OF THE EFFECTS 

OF REWARD SCHEDULE CHANGES ON 

CHILDREN S SPEECH FLUENCY

CHAPTER I 

INTRODUCTION

D isf luency  in the  speech of young normal-speaking c h i ld ren  has 

been and con t inues  to  be a major r e s e a r c h  i n t e r e s t  of the  speech p a th o lo 

g i s t  in the  d ia g n o s t i c  e v a lu a t io n  of ch i ld r e n  with f luency  problems.  The 

s tudy  of d i s f lu e n c y  in normal-speaking c h i ld r e n  i s  im por tan t ,  a l s o ,  be

cause of the  p o s s ib le  r e l a t i o n s h i p  between normal d i s f l u e n c y  and s t u t t e r 

ing .  I t  has been sugges ted  t h a t  d i s f l u e n c y  in the  s t u t t e r i n g  c h i ld  i s  

mere ly an extreme degree of the  same s o r t  of d i s f l u e n c y  in the speech of 

a n o n s tu tu e r in g  c h i l d .  There i s ,  as B loods ta in  (?) sugges t s ,  "much to  

be le a rned  about the  development of s t u t t e r i n g  from r e s e a r c h  on normal 

n o n f lu e n c y . "

There seems to  be genera l  agreement t h a t  speech f luency  in c h i l 

dren i s  in f luenced  by va r io u s  s i t u a t i o n a l  f a c t o r s .  Time p re s s u r e ,  f e a r  

of  i n t e r r u p t i o n ,  i n a t t e n t i v e  l i s t e n e r s ,  extreme f a t i g u e ,  discouragement ,  

punishment,  h u m i l i a t io n ,  and o th e r s  have been mentioned as f a c t o r s  causing 

c h i ld r e n  to  speak more d i s f l u e n t l y .  The knowledge t h a t  speech f luency 

i s  a f f e c t e d  by va r ious  s i t u a t i o n a l  f a c t o r s  has led  to  the  most widely

1
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accepted course of the rapy  fo r  young c h i ld r e n  beginning to  s t u t t e r .  The 

r e h a b i l i t a t i v e  p rocess  with the se  c h i ld r e n  c o n s i s t s  in l a rg e  p a r t  of  pa

r e n t a l  counse l ing .  One of the main goa ls  in t h i s  counsel ing  i s  r educ t ion  

of  those  f a c t o r s  in the  c h i l d ' s  environment which cause d i s f l u e n t  speech.

One f a c t o r  f r e q u e n t ly  mentioned in the  l i t e r a t u r e  as a f f e c t i n g  

speech f luency  i s  t h a t  of f r u s t r a t i o n .  In f a c t  many of the  environmen

t a l  s i t u a t i o n s  t h a t  cause c h i ld r e n  to  become d i s f l u e n t  can be grouped 

under the  gene ra l  heading of f r u s t r a t i n g  s i t u a t i o n s .  In s p i t e  of  the 

f requen t  r e f e r e n c e s  to  the  d e l e t e r i o u s  e f f e c t s  of f r u s t r a t i o n  on speech 

f luency ,  the se  e f f e c t s  have no t  been s tu d ie d  exper im en ta l ly .

The d i f f i c u l t y  in d e f in in g  f r u s t r a t i o n  in such a way as to  be 

able  to  s tudy i t s  e f f e c t s  on speech i s  no doubt  one reason f o r  the  lack 

of r e s e a r c h  in t h i s  a r ea .  In p s y c h i a t r i c  terms f r u s t r a t i o n  has been de

f ined  as "a d e p r iv a t io n  which i s  a l so  a t h r e a t  to  the  p e r s o n a l i t y ,  p a r 

t i c u l a r i t y  to  the s e l f - e s t e e m  or  f e e l i n g  of s e c u r i t y  of  the  person" (85).  

D e f in i t i o n s  of  t h i s  type make c o n t r o l l e d  s tudy  of f r u s t r a t i o n  e f f e c t s  

d i f f i c u l t ,  i f  not  imposs ib le .

F r u s t r a t i o n  has been def ined  in s ev e ra l  experimenta l  s t u d i e s  as 

those  re sponses  which occur when the  organism i s  blocked from a h igh ly  

d e s i r e d  goal  (5,  1^, 28) .  More r e c e n t l y  f r u s t r a t i o n  has been viewed as 

the  emotional  response  which occurs in an organism when nonreward fol lows 

a response t h a t  has p r e v io u s ly  been rewarded (l_, ^ ) . Nonreward in t h i s  

type  of s i t u a t i o n  has been r e f e r r e d  to  as " f r u s t r a t i v e  nonreward ."  I f  

f r u s t r a t i o n  r e s u l t s  from the nonreward f o r  a p rev io u s ly  rewarded response ,  

then f r u s t r a t i o n  might be expected to  occur when a s u b je c t  i s  s h i f t e d  

from a continuous  to  a p a r t i a l  reward schedule .  I t  would be hypothes ized .
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t h e r e f o r e ,  t h a t  c h i ld r e n  switched from a cont inuous  to  a p a r t i a l  schedule 

of reward f o r  speaking might  e x h i b i t  h ighe r  d i s f l u e n c y  r a t e s  on the p a r 

t i a l  than the  continuous schedule ,  while c h i ld r e n  switched from a p a r t i a l  

to  a cont inuous  schedule  of reward fo r  speaking would show l i t t l e  change 

in d i s f l u e n c y  r a t e .

This  i n v e s t i g a t i o n  r e p r e s e n t s  an e x p l o ra to r y  at tempt to  d e t e r 

mine the  e f f e c t s  of changes from continuous to  p a r t i a l  reward schedules  

and from p a r t i a l  to  cont inuous  reward schedule s  on the speech f luency  of  

normal-speaking c h i ld r e n .



CHAPTER I I

REVIEW OF THE LITERATURE

Numerous i n v e s t i g a t o r s  have s tud ied  speech d i s f l u e n c i e s  in young 

normal -speak ing c h i ld r e n  (6,  21,  22,  27,  30, 42,  . While the  p ro 

cedures used have d i f f e r e d ,  i t  i s  p o s s i b l e  to  draw some l i m i t e d  conc lu 

s ions  from the se  s t u d i e s .

Preschool  c h i ld r e n  a re  d i s f l u e n t  on about  f i v e  to  seven of every 

100 words spoken and frequency of  d i s f l u e n c y  tends  to  d im in ish  with  age 

( lO,  22, M ,  ^ ) . R e p e t i t i o n s  of p h ra s e s ,  words, and s y l l a b l e s  are com

mon in  c h i ld r e n s  speech,  e s p e c i a l l y  between the  ages of two to  f i v e  years 

(21,  Phrase r e p e t i t i o n s  are the  most f r e q u e n t  r e p e t i t i o n  type ,  s y l 

l a b l e  r e p e t i t i o n s  the  l e a s t  f r e q u e n t  r e p e t i t i o n  type with word r e p e t i 

t i o n s  f a l l i n g  in between.  R e p e t i t io n s  a l so  decrease  with  age (10, 21 ) 

a l though  Davis (22) has s t a t e d  t h a t  s y l l a b l e  r e p e t i t i o n s  are not a f f e c t e d  

by age.  F i n a l l y ,  t h e r e  i s  some evidence to  sugges t  t h a t  boys are more 

d i s f l u e n t  than g i r l s  of the  same age (_^,  71 ).

I n v e s t i g a t i o n s  have shown a s i m i l a r i t y  in the  type and frequency 

of  d i s f l u e n c i e s  em i t ted  by s t u t t e r i n g  and n o n s t u t t e r i n g  c h i l d r e n .  Johnson 

(42) found t h a t  c h i ld r e n  regarded  by t h e i r  p a r e n t s  as normal speakers  and 

c h i l d r e n  regarded  by t h e i r  p a r e n t s  as s t u t t e r e r s  spoke with  s i m i l a r  types 

but  with  d i f f e r e n t  degrees  of d i s f l u e n c y .  He f e l t  t h a t  t h e r e  i s  no sharp
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d iv id in g  l i n e  on the  d i s f lu e n c y  continuum t h a t  s ep a ra te s  s t u t t e r e r s  and 

n o n s t u t t e r e r s ,  and t h a t  th e re  i s  l i t t l e  d i f f e r e n c e  in  the  speech of the 

most f l u e n t  s t u t t e r e r s  and the l e a s t  f l u e n t  n o n s t u t t e r e r s .  S im i l a r l y  

B loods ta in  (8)  has s t a t e d  t h a t  " s t u t t e r i n g  i s  e s s e n t i a l l y  s i m i l a r  to  c e r 

t a i n  forms of  normal d i s f lu e n c y  d i f f e r i n g  from them in degree more than 

in k in d . "

Other w r i t e r s  (9,  32, 89,  90) have taken the view t h a t  s t u t t e r 

ing and n o n s t u t t e r i n g  may be d i f f e r e n t i a t e d  by c e r t a i n  d i s f l u e n c y  type s .  

These r e s e a r c h e r s  p o in t  out t h a t  par t-word and s y l l a b l e  r e p e t i t i o n s  and 

p ro lo n g a t io n s  are more o f t e n  c l a s s i f i e d  as s t u t t e r i n g  d i s f l u e n c i e s ,  while 

i n t e r j e c t i o n s  and r e v i s i o n s  are c l a s s i f i e d  as normal d i s f l u e n c i e s .

I t  i s  g e n e r a l l y  accepted t h a t  f luency  i s  a speech pa ramete r  t h a t  

shows c o n s id e ra b le  v a r i a t i o n .  Both a d u l t s  and c h i ld r e n ,  whether they  are 

c l a s s i f i e d  as s t u t t e r e r s  or  n o n s t u t t e r e r s ,  a re  more d i s f l u e n t  in c e r t a i n  

s i t u a t i o n s  than o t h e r s .  Most i n v e s t i g a t i o n s  of the e f f e c t s  of  s i t u a t i o n a l  

f a c t o r s  on speech f luency ,  however, have involved  a d u l t  s u b j e c t s .

During r e c e n t  years  th e re  has been i n t e r e s t  in the r e l a t i o n s h i p  

between speech d i s f lu e n c y  and an x ie ty  in s t u d i e s  us ing  c o l l e g e -a g e  or  

o lde r  s u b j e c t s .  Kasl and Mahl (47) demonstra ted t h a t  speech d i s tu rb a n c e s  

of the  non-ah type in c re a s e  s i g n i f i c a n t l y  with degree of  a n x ie ty ,  while 

the ah types  of d i s f lu e n c y  show no r e l a t i o n  to degree of  anxiety. . Siegman 

and Pope (79) found t h a t  a n x ie ty -a ro u s in g  to p i c s  in an in t e rv i e w  s i t u a 

t i o n  are a s s o c i a t e d  with inc reased  non-ah speech d i s tu r b a n c e s .  Kasl (46) 

rep o r te d  the  occurrence of  h igher  a h - r a t i o s  dur ing  an "Anger" in t e rv ie w  

than a "N eu t ra l"  in te rv iew .  F e ld s t e in  and J a f f e  (29),  on the  o th e r  hand, 

ob ta ined  r e s u l t s  which suggested t h a t  the  occurrence  of  ah or  non-ah
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speech d i s tu rb a n c e s  a re  no t  r e l a t e d  to the  exper ience  of  anger.

Other s t u d i e s  us ing  a d u l t  s u b je c t s  have d e a l t  with  the  e x p e r i 

mental manipula t ion  of c e r t a i n  c l a s s e s  of  ve rba l  behav io r .  When the  p r e 

s e n t a t i o n  of  ave r s ive  s t i m u l i  such as e l e c t r i c  shock (31,  76) ,  ve rba l  

punishment ( l ^ ,  77, 78 ) ,  t im e-o u t  from speaking ( ^ ) ,  and noise  (_H, 1^) 

have been made c o n t ingen t  on d i s f lu e n c y  occurrence ,  a d u l t  normal speakers 

and a d u l t  s t u t t e r e r s  have decreased  t h e i r  d i s f l u e n c y  r a t e .  I t  has a l so  

been shown t h a t  a d u l t  normal speakers  and a d u l t  s t u t t e r e r s  in c re a s e  d i s 

f luency  when ave rs ive  s t i m u l i  are p resen ted  randomly dur ing  speaking 

t a s k s .  H i l l  ( % )  found t h a t  when e l e c t r i c  shock was p a i r e d  with  a l i g h t  

dur ing  o r a l  r ead ing ,  subsequent  p r e s e n t a t i o n  of the  l i g h t  alone ( t h r e a t  

of shock) r e s u l t e d  in  h ighe r  r a t i n g s  of " d i s o rg a n iz a t io n "  of speech.

Savoye (70) had normal-speaking ad u l t s  read  f o r  s i x t y  minutes and each 

two minutes p resen ted  a tone  fol lowed by an e l e c t r i c  shock.  These r a n 

domly shocked s u b je c t s  had s i g n i f i c a n t l y  more d i s f l u e n c i e s  than nonshocked 

c o n t ro l  s u b j e c t s .  S t a s s i  ( ^ )  d e l iv e r e d  the  ve rba l  s t i m u l i  "Right" and 

"Wrong" randomly fo l lowing  normal-speaking s u b j e c t s '  p roduc t ion  of  non

sense words.  Sub jec ts  read  v a r ious  words under fou r  reward schedules  and 

were r a t e d  as being s i g n i f i c a n t l y  more d i s f l u e n t  on reward schedules  con

t a i n i n g  a g r e a t e r  pe rcen tage  of punishments ( "Wrongs") . Other i n v e s t i g a 

t i o n s  employing random p r e s e n t a t i o n  of e l e c t r i c  shock (76) and noise  ( l l ,  

12) have shown ad u l t  speakers  to  inc rease  s l i g h t l y  d i s f l u e n c y  r a t e .

A few i n v e s t i g a t o r s  have s tud ied  the  e f f e c t s  of  s i t u a t i o n a l  f a c 

t o r s  on c h i l d r e n ' s  speech.  I t  i s  d i f f i c u l t  t o  g e n e ra l i z e  from these  

s t u d i e s ,  however, s ince  th e y  d i f f e r e d  in  terms of age of  s u b j e c t s ,  speak

ing t a s k ,  d e f i n i t i o n  of d i s f l u e n c y ,  and o th e r  methodologica l  a s p e c t s .



7

Davis (21 , 22 ) abandoned an a t tem pt  to  determine  whether or  not  

each in s t a n c e  of  r e p e t i t i o n  in  a f r e e - p l a y  s i t u a t i o n  was accompanied by 

some f a c t o r  or  f a c t o r s  in the  environment or  s i t u a t i o n  because of the  

d i f f i c u l t y  involved in d i s t i n g u i s h i n g  such f a c t o r s .  Egland (27) us ing 

normal-speaking  c h i ld r e n  ranging  in  age from s i x t y  t o  seventy- two months, 

ob ta ined  speech samples in f ive  s i t u a t i o n s .  Three of th e se  were r e l a 

t i v e l y  n e u t r a l  with  regard  to  emotional  f a c t o r s ,  one involved speaking 

d i f f i c u l t  p o l y s y l l a b i c  words, and in  the  f i f t h  the c h i ld  had t o  give v e r 

bal  suppor t  to  a male puppet  oppressed by a " v i l l i a n o u s "  puppe t .  Although 

the  l a t t e r  s i t u a t i o n  was des igned to  i n c i t e  exc i tement in th e  s u b j e c t s ,  

the  pe rcen tage  of  r e p e t i t i o n s  observed in  t h i s  s i t u a t i o n  was lower than 

in o th e r  s i t u a t i o n s .  The h ig h e s t  p e rcen tage  of r e p e t i t i o n s  occurred  in 

the p o l y s y l l a b i c  s i t u a t i o n .

Using c h i ld r e n  d i f f e r i n g  in l e v e l s  of ex h ib i t io n is m  and audience 

a n x ie ty ,  Pa iv io  ( ^ )  s tud ied  the  e f f e c t  of  a b r i e f  pe r iod  of s o c i a l  i s o 

l a t i o n  on the  leng th  of s t o r i e s  t o l d  by the  c h i ld r e n .  There were no s i g 

n i f i c a n t  d i f f e r e n c e s  in s t o r y  l e n g th  between high and low ex h ib i t i o n i s m  

groups or  between i s o l a t e d  and n o n - i s o l a t e d  low anx ie ty  groups .  Nonflu

enc ies  in speech were re p o r te d  as not  s i g n i f i c a n t l y  r e l a t e d  to  e i t h e r  

p e r s o n a l i t y  v a r i a b l e s  or to  exper imenta l  c o n d i t io n .  Levin and Silverman 

(4 9 ) had c h i ld r e n  t e l l  s t o r i e s  in each of two s i t u a t i o n s ,  t o  an audience 

of  four  a d u l t s  and to  a microphone while no one was l i s t e n i n g .  P r i o r  to  

the  speaking t a s k s  i n d i c e s  of e x h ib i t i o n i s m  were der ived  f o r  i n d iv id u a l  

c h i ld r e n  on the  b a s i s  of t h e i r  responses  to  a t h i r t e e n - i t e m  q u e s t i o n 

n a i r e .  The au thors  found t h a t  d e l i b e r a t e  h e s i t a t i o n s  as opposed to  

s t r e s s f u l  h e s i t a t i o n s  were p r e d i c t a b l e  from the  p e r s o n a l i t y  c h a r a c t e r i s -
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t i c  exh ib it ion ism» D e l i b e r a t e  h e s i t a t i o n s  were c h a ra c t e r i z e d  by a slow 

r a t e  of speech,  f r e q u e n t  r e p e t i t i o n ,  and c o r r e c t i o n s  of non f luenc ie s .  

S t r e s s f u l  h e s i t a t i o n s  were c h a ra c te r i z e d  by a h igh  r a t e  of zero s eg re 

g a t e s  ( u n f i l l e d  pauses )  and vocal s e g re g a t e s  ( f i l l e d  pauses)  with  i n f r e 

quent  occurrence of  r e p e t i t i o n  and c o r r e c t i o n  and were found to  be more 

p r e v a l e n t  when, the  c h i l d  was speaking in p u b l i c  than in p r i v a t e .  Levin,  

Silverman and Ford ( ^ )  showed c h i ld r e n  t h r e e  simple ph y s ica l  demonst ra

t i o n s  ( f o r  example, a h e l i u m - f i l l e d  ba l loon  r i s i n g  and an a i r - f i l l e d  b a l 

loon f a l l i n g ) .  Ch i ld ren  were asked ( l )  t o  d e s c r ib e  and ( 2 ) t o  exp la in  

what they  saw. For c h i ld r e n  of a l l  ages s tu d ie d  (grades  k in d e rg a r t e n ,  2, 

4, and 6) e x p lan a t io n  compared with d e s c r i p t i o n  was c h a ra c t e r i z e d  by more 

words, pauses ,  h e s i t a t i o n s ,  longer  pauses ,  and a slower r a t e  of  speak ing.

While i t  i s  recognized  t h a t  many f a c t o r s  may be r e s p o n s ib le  fo r  

in c re ased  d i s f l u e n c y  in  c h i ld r e n ,  one f a c t o r  which has been s tu d ie d  very 

l i t t l e  in t h i s  co n te x t  and f r e q u e n t ly  mentioned in the  l i t e r a t u r e  as a f 

f e c t i n g  speech f lu e n c y  i s  f r u s t r a t i o n .

Schuel l  (7 1 ) f o r  example in d i s c u s s in g  the sex r a t i o  in  s t u t t e r 

ing s t a t e s  t h a t  "a boy encounters  more unequal  com pet i t ion ,  and conse

quen t ly  more f r u s t r a t i o n s ,  p a r t i c u l a r i t y  in r e l a t i o n  to  language s i t u a 

t i o n s  than the  female c h i l d ,  and t h a t  as a r e s u l t  he e x h i b i t s  more i n s e 

c u r i t y ,  more h e s i t a n c y ,  and more i n h i b i t i o n s  in speech ."  Speaking of 

p a r e n t - c h i l d  r e l a t i o n s h i p s  Johnson (4 4 ) w ro te ,  "Nothing i s  to  be gained 

by making h i s  ( th e  c h i l d ' s )  speech more n o n f lu en t  as a r e s u l t  of unnec

e s s a r y  f r u s t r a t i o n s  and d i s a p p r o v a l s . "  Sander {6S)  p o in t s  out t h a t  

speech s i t u a t i o n s  w i l l  be l e s s  f r u s t r a t i n g  fo r  the c h i ld  i f  p a r e n t s  w i l l  

r e f r a i n  from i n t e r r u p t i n g  him befo re  he f i n i s h e s  h i s  though ts .  He s t a t e s
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t h a t  too  much hu r ry ing ,  s t im u l a t i o n ,  or  exci temen t f o r  the  c h i ld  i s  d i s 

r u p t i n g  and should be avoided whenever p o s s i b l e .  Van Riper (87) has said 

t h a t  s t u t t e r i n g  becomes more f req u en t  and becomes more severe when " f r u s 

t r a t i o n s  of any type are exper ienced  or  remembered." He s t a t e d ,  a l so ,

"In  counse ling  our p a r e n t s  we must help  them unders tand the  r o l e  of f r u s 

t r a t i o n  in  p r e c i p i t a t i n g  s t u t t e r i n g . "

The adverse e f f e c t s  of  f r u s t r a t i o n  on speech f luency  have not  

been demonstrated e x p e r im en ta l ly .  Severa l  s t u d i e s  used the  Rosenzweig 

P i c t u r e  F r u s t r a t i o n  Tes t ,  a p r o j e c t i v e  t e s t ,  t o  compare the  ve rba l  r e 

sponses of a d u l t  normal speakers  and a d u l t  s t u t t e r e r s  to  p i c tu r e d  f r u s 

t r a t i n g  s i t u a t i o n s  ( ^ ,  60,  72) .  These i n v e s t i g a t i o n s  d id  not  i n 

volve  p la c in g  s u b je c t s  in  a c t u a l  f r u s t r a t i n g  s i t u a t i o n s  and have in gen

e r a l  y ie ld ed  c o n t r a d i c t o r y  r e s u l t s .  No s t u d i e s  have been done r e l a t i v e  

to  the  e f f e c t s  of  f r u s t r a t i o n  on the  speech f luency  of  a d u l t s  or  c h i l 

d ren .

Many a t tempts  have been made to  s tudy the  e f f e c t s  of f r u s t r a 

t i o n  on c h i l d  behaviors  o th e r  than speech (25,  92) .  In many of

th e s e  s t u d i e s  and p a r t i c u l a r i t y  the  e a r l i e r  s t u d i e s ,  f r u s t r a t i o n  was de

f in e d  as those r e a c t i o n s  observed wrfien an organism i s  blocked from a de

s i r e d  goal  (5,  28, % ,  93) .  Because of the v a r i e t y  of responses  t h a t  

can be e l i c i t e d  by g o a l -b lo c k in g ,  i n v e s t i g a t o r s ,  in the se  s t u d i e s ,  have 

u s u a l l y  ca tego r ize d  types  of f r u s t r a t i o n  responses  r a t h e r  than q u a n t i fy 

ing num er ica l ly  the s t r e n g t h  of some response .

One of the  e a r l i e s t  s t u d i e s  of  c h i l d r e n ' s  responses  to  f r u s t r a 

t i o n  in  which an at tempt was made to  q u a n t i fy  r e s u l t s  was t h a t  of Barker,

Dembo and Lewin (5 ) .  These au thors  c rea ted  a f r u s t r a t i n g  s i t u a t i o n  fo r



10

c h i ld r e n  by al lowing them to  p la y  with h ig h ly  a t t r a c t i v e  and d e s i r a b l e  

toys b e fo re  p h y s i c a l l y  blocking the  c h i ld r e n  from the toys  by means of  a 

wire s c reen .  The c h i ld  was thus  in a p o s i t i o n  to  see the  toys  but  could 

not  p la y  with  them because of the  wire b a r r i e r .  The p o r t i o n  of the  room 

in which the  c h i ld  was p laced  contained  some more o rd ina ry  toys  with  

which the  c h i l d  had played in a p rev ious  n o n f r u s t r a t i n g  s i t u a t i o n .  The 

i n v e s t i g a t o r s  used the  p ro p o r t io n  of  time th e  c h i ld r e n  spent  in  b a r r i e r  

and escape behavior  as an e s t im a te  of the  potency  of  f r u s t r a t i o n .  Bar

r i e r  behav ior  r e f e r r e d  t o  the  amount of t ime spent  by the  c h i ld r e n  t r y 

ing to  ga in  access  to  the toys  behind th e  screen  while escape behavior  

r e f e r r e d  to  the  amount of time th e  c h i ld r e n  spen t  t ry in g  to  leave  the 

s i t u a t i o n .  C o n s t ru c t iv en ess  of p la y  was r a t e d  in  both th e  f r u s t r a t i n g  

and n o n f r u s t r a t i n g  s i t u a t i o n s  f o r  each of  the c h i ld r e n .  Barker ,  Dembo, 

and Lewin found t h a t  th e  c h i ld r e n  spen t  s i g n i f i c a n t l y  more time in b a r 

r i e r  and escape behav io r ,  and r e g re s s e d  to  lower age l e v e l s  in terms of 

r a t e d  c o n s t r u c t iv e n e s s  of  p la y  in  the  f r u s t r a t i n g  s i t u a t i o n .

O t i s  and McCandless ( % )  found t h a t  preschool  c h i ld r e n  p laced  

in an e i g h t - t r i a l  f r u s t r a t i o n  t a s k  in  which they  were p reven ted  from com

p l e t i n g  t r a v e l  with  a to y  car  and a d o l l  down a road c o n s t ru c t e d  from 

preschoo l  b locks  showed s i g n i f i c a n t  i n c re a s e s  in  aggress ive-dominan t  be

hav io r  sco res  from the  f i r s t  fou r  to  the l a s t  fou r  t r i a l s ,  and showed de

c rea ses  in submiss ive-compla isan t  behavior  s c o re s .  Zunich (93) us ing  as 

s u b je c t s  t h r e e  and f o u r - y e a r - o ld  c h i ld r e n  s tu d ie d  behav io ra l  r e a c t i o n s  

to  f a i l u r e  on a puzzle  t a s k  in r e l a t i o n  to  age and sex of  th e  c h i l d r e n .

He found t h a t  most of the  c h i ld r e n  at tempted to  solve the  problem a lone ,  

but  t h a t  t h r e e - y e a r - o l d s  more o f t e n  sought  a s s i s t a n c e  and f o u r - y e a r - o ld s
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e x h i b i t e d  more f a c i a l  ex p re s s io n s  and r a t i o n a l i z i n g  behav io r .  Boys showed 

s i g n i f i c a n t l y  more f a c i a l  ex p re s s io n s ,  em o t iona l - re sponse s ,  r a t i o n a l i z i n g ,  

and d e s t r u c t i v e  r e sponses ,  and sought help more o f ten  than g i r l s .  G i r l s  

showed more a t tem pts  to  so lve the  problem a lone and sought more informa

t i o n .  Douglas (25) used a s to ry -com ple t ion  t a s k  in  a developmental  s tudy 

of  c h i l d r e n ' s  f r u s t r a t i o n  responses .  Each s t o r y  r evea led  a c h i ld  in  a 

f r u s t r a t i n g  s i t u a t i o n .  The s u b je c t s ,  c h i ld r e n  e i g h t  to  s ix t e e n  years  

o ld ,  were asked to  p rov ide  the  ending to  the  s t o r y .  The s u b j e c t s '  s t o r y  

endings were judged by the  exper imen ter  t o  r e p r e s e n t  e i t h e r  d e n ia l  of  the 

f r u s t r a t i n g  s t a t e  of a f f a i r s ,  r a t i o n a l i z a t i o n ,  or r e a l i s t i c  problem

so lv ing .  Douglas found t h a t  young c h i ld r e n  tend  t o  be l e s s  r e a l i s t i c  

than o ld e r  ch i ld r e n  when confronted  with a f r u s t r a t i n g  s i t u a t i o n ,  and t h a t  

wi th  in c re a s in g  age c h i ld r e n  tend to  r a t i o n a l i z e  more and more t h e i r  d i s 

appointments.

Of f r u s t r a t i o n ,  Skinner  (80) has s a id ,  "When we f a i l  t o  r e i n 

fo rce  a response t h a t  has p re v io u s ly  been r e i n f o r c e d ,  we s e t  up an emo

t i o n a l  response .  Perhaps t h i s  i s  what i s  meant by f r u s t r a t i o n . "  This 

l i m i t e d  d e f i n i t i o n  of  f r u s t r a t i o n  i s  p a r t i c u l a r i t y  advantageous in exper 

imenta l  s tu d i e s  because i t  pe rm i ts  the  i n v e s t i g a t o r  t o  c e n t e r  h i s  a t t e n 

t i o n  on one response c l a s s  and "to q u a n t i fy  numerica l ly"  the  s t r e n g t h  of 

t h a t  response  as a fu n c t io n  of reward c o n d i t i o n s .  Amsel (_!) p o in t s  out 

t h a t  when reward i s  expec ted ,  nonreward i s  an a c t iv e  f a c t o r  which he 

terms " f r u s t r a t i v e  nonreward ."  Amsel t akes  the  view t h a t  " f r u s t r a t i v e  

nonreward" has m o t iv a t io n a l  p r o p e r t i e s  which can be measured as an i n 

c rea se  in  the v ig o r  of  a response immediately fo l lowing the nonreward 

ev en t .
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In a s e r i e s  of exper iments  in which r a t s  were used as s u b je c t s  

Amsel and h i s  co-wcrkers (2,  3, 4,  have demonstrated the a c t i v a t i n g  

p r o p e r t i e s  of  nonreward. In a l l  these  s tu d i e s  the  exper imenta l  s i t u a t i o n  

was e s s e n t i a l l y  the  same. Rats  were t r a i n e d  under hunger mot iva t ion  to  

run down a runway (Rl) to  a goa l  box (Gl) where they  found food,  then 

l eave  Gl and run down a second runway (R2) to  a second goal  box (G2) 

where they  again found food.  The time i t  took fo r  the  r a t s  to  t r a v e r s e  

th e  d i s t a n c e  along R2 to  G2 was recorded  over a s e r i e s  of t r i a l s  u n t i l  

R2 running  time had s t a b i l i z e d .  Then a s e r i e s  of t e s t  t r i a l s  were run,  

one h a l f  of  which the  r a t s  were not  rewarded in Gl.  The r e s u l t s  of these  

s t u d i e s  i n d i c a te d  t h a t  nonreward (no food in Gl) of th e  Rl response  was 

fol lowed by s h o r t e r  R2 running t imes than those  fo l lowing  reward of the 

Rl re sp o n se .  The d i f f e r e n c e  between the  v igor  of performances fo l lowing 

nonreward as compared with  reward has been termed the  " f r u s t r a t i o n  e f 

f e c t . "

A number of  i n v e s t i g a t i o n s  us ing  ch i ld r e n  as s u b je c t s  suppor t  

Amsel' s f in d in g s  with  r e s p e c t  t o  the  a c t i v a t i n g  p r o p e r t i e s  of  f r u s t r a 

t i v e  nonreward ( M ,  88).  In one group of i n v e s t i g a t i o n s

p a i r s  of  responses  are made, t h e  i n t e r e s t  being in  the  s t r e n g t h  of the  

second response as a fu n c t io n  of  whether the  f i r s t  response  i s  rewarded 

or  not  rewarded.  This procedure  i s  s im i l a r  to  t h a t  used by Amsel except  

t h a t  with c h i ld r e n  d i f f e r e n t  in s t rum en ta l  response  c l a s s e s  such as le ve r  

p u l l i n g  are employed.

In v e s t i g a t i o n s  by Penny ( ^ ) ,  Ryan ( ^ ) ,  and Watson and Ryan (88) 

have s tu d ie d  the e f f e c t s  of  f r u s t r a t i v e  nonreward on l e v e r  p u l l i n g  r e 

sponses of  k inde rga r ten  c h i l d r e n .  The appa ra tu s ,  e s s e n t i a l l y  the same in
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a l l  the se  s t u d i e s ,  c o n s i s t e d  of two wooden boxes each c o n ta in ing  a c o l 

ored s ig n a l  l i g h t  (Sl and S2),  a l e ve r  (Rl and R2), and a goal  box (Gl 

and G2). SI ,  a red  l i g h t ,  was the  s ig n a l  to  p u l l  Rl .  S2, a green l i g h t ,  

was the s ig n a l  t o  p u l l  R2. A t e s t  t r i a l  co n s i s t e d  of s u b j e c t s '  see ing  

81, p u l l i n g  Rl,  and r e c e iv in g  on a f ixed  percen tage  of Rl responses  a 

marble reward in  Gl,  and then see ing 32, p u l l i n g  R2 and r e c e iv in g  a mar

b le  in  G2 fo l lowing  every  R2 response ,  R2 l e v e r  p u l l i n g  speeds were mea

sured as a fu n c t io n  of whether or  not  the  Rl l e v e r  p u l l  was rewarded or  

not  rewarded.

Penny ( ^ )  found t h a t  nonreward of the  Rl l e v e r  p u l l  r e s u l t e d  

in an i n c re a s e  in the  speed of  the  R2 l e v e r  p u l l i n g  re sponse .  His f i n d 

ings l e n t  suppor t  to  an e a r l i e r  f in d in g  by Holton (37) t h a t  i n c re a s e  in 

the v ig o r  of a response was a func t ion  of  the nijmber of p r i o r  continuous  

rewards befo re  the  i n t r o d u c t i o n  of nonreward.  Ryan {63)  d iv id ed  100 k in 

de rg a r t e n  c h i ld r e n  in t o  two groups .  One group (Group lOO) re c e iv e d  100 

pe rce n t  rewards on both Rl and R2 responses  while a second group (Group 

50) r e ce iv ed  50 p e rc e n t  rewards on Rl and 100 pe rce n t  rewards on R2. The 

two groups were f u r t h e r  d i f f e r e n t i a t e d  with  regard  to  a v a r i a b l e  Ryan 

termed " in c e n t iv e  v a l u e . "  Half the  s u b je c t s  in  each group were t o l d  they 

could t r a d e  accumulated marble rewards f o r  t h e i r  l e a s t  p r e f e r r e d  of s ix  

p r e v io u s ly  ranked to y s ;  f o r  the  o the r  h a l f  of the  s u b je c t s  the  i n c e n t iv e  

employed was t h e i r  f i r s t  ranked to y .  In a l l  between-group comparisons.  

Group 50 was found to  respond f a s t e r  than  Group 100 over success ive  

blocks of R2 t r i a l s .  No s i g n i f i c a n t  d i f f e r e n c e s  r e l a t e d  to  in c e n t iv e  

value were found. Watson and Ryan (88) r e c e n t l y  demonstra ted t h a t  c h i l 

dren gave f a s t e r  l e v e r  p u l l i n g  re sponses  fo l lowing nonreward on Rl but
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t h a t  t h i s  e f f e c t  was only r e l i ^ l y  shown when the  R2 response followed 

the  Rl response by f i v e  second i n t e r v a l s  and not  by ten  or  twenty second 

i n t e r v a l s .  They concluded t h a t  nonreward did  r e s u l t  in  an in c re as e  of 

response v igo r  but  t h a t  t h i s  e f f e c t  was ex t remely  t r a n s i e n t  and d i s s i p a t e d  

when the  R1-R2 i n t e r v a l  was more than f iv e  seconds.

In another group of  s tu d i e s  ( M ,  jL7, ] ^ ,  M ,  65,  74 )

th e  a c t i v a t i n g  p r o p e r t i e s  of f r u s t r a t i v e  nonreward have been used to  ex

p l a i n  s u b j e c t s '  per formances under co n d i t io n s  of  p a r t i a l  reward.  Sub

j e c t s  are asked to  perform some response such as p u l l i n g  a l e v e r  and are 

rewarded or  not  rewarded fo l lowing  each r e sponse .  Lever p u l l  speeds ,  f o r  

example,  f o r  s u b je c t s  on va r ious  p a r t i a l  reward schedules  are compared 

wi th  l e v e r  p u l l  speeds f o r  con t inuous ly  (lOO p e rc e n t )  rewarded s u b je c t s  

over blocks of  t r i a l s .  A block of  t r i a l s  would c o n s i s t ,  f o r  example, in 

a 50 p e rc e n t  schedule ,  of four  l e v e r  p u l l i n g  responses ,  two of which were 

rewarded,  two of which were not  rewarded.

Bruning ( m ) i n v e s t i g a t e d  the  a c q u i s i t i o n  and e x t i n c t i o n  of a 

l e v e r  movement response  in ch i ld ren  as a f u n c t io n  of percentage of reward 

(50 versus  100 p e rc e n t )  and magnitude of reward (one versus  f i v e  p ie c e s  

of candy) .  He found t h a t  k inde rga r ten  c h i ld r e n  r e in f o r c e d  on a 50 p e r 

cent  schedule fo r  l e v e r  p u l l i n g  moved the  l e v e r  f a s t e r  during the  acq u i 

s i t i o n  cond i t ion  than  c h i ld r e n  r e in f o r c e d  100 p e rc e n t  of the t ime.  Dur

ing e x t i n c t i o n ,  both groups inc reased  the  speed of t h e i r  l e v e r  movements 

f o r  twelve t r i a l s .  Magnitude of reward did  not  s i g n i f i c a n t l y  a f f e c t  

l e v e r  movement speeds .

I n v e s t i g a t i o n s  by Ryan and Cantor ( ^ ) ,  Cantor and Ryan ( 17),  

and Ryan and M off i t  {66)  s tu d ie d  the e f f e c t s  of cont inuous  and p a r t i a l
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reward schedule s  on l e v e r  p u l l i n g  speedso These i n v e s t i g a t i o n s  a l l  used 

as s u b j e c t s  k in d e rg a r ten  and preschoo l  c h i ld r e n  and employed two groups 

of s u b j e c t s ,  one of which re c e iv e d  50 p e rc e n t  rewards f o r  l e v e r  p u l l i n g ,  

the  o th e r  of  which r ece ived  100 p e rc e n t  rewards .  The p r i n c i p l e  f ind ing  

of th e se  s t u d ie s  was t h a t ,  a f t e r  a number of blocks of t r i a l s ,  p a r t i a l l y  

rewarded s u b je c t s  were responding more v igo rous ly  ( p u l l i n g  th e  le v e r  

f a s t e r )  than the  con t inuous ly  rewarded s u b j e c t s .

Ryan (M )  s tu d ie d  the  e f f e c t s  of  s ix  reward schedule s  (lOO, 83, 

66, 50, 33, and 17 p e rc e n t )  and age on speed of l e v e r  movement responses  

f o r  54 p reschoo l  and 54 k in d e rg a r t e n  c h i l d r e n .  He found t h a t  the  groups 

r e c e iv in g  33, 50, or  66 p e rc e n t  rewards f o r  l e v e r  p u l l i n g  were respond

ing s i g n i f i c a n t l y  f a s t e r  than th e  100 p e rc e n t  group by the  n in t h  and f i n a l  

block of t r i a l s .  The groups r e c e iv in g  17 and 83 p e rc e n t  rewards did not 

d i f f e r  s i g n i f i c a n t l y  from Group 100 in terms of l e v e r  movement speeds 

fo r  the l a s t  block of  t r i a l s .

In a r e c e n t  s tudy Ryan and Watson (67)  explored the  e f f e c t s  of 

the  v e rb a l  r e i n f o r c e r s  "Good," "Very Good," and " T h a t ' s  F ine"  on the  

l e v e r  p u l l i n g  speeds of  k in d e rg a r t e n  c h i l d r e n .  One group of s u b je c t s  r e 

ce ived  33 p e rc e n t  rewards f o r  l e v e r  p u l l i n g  while the  o th e r  group rece ived  

100 p e r c e n t  rewards.  R esu l t s  confirmed those  of p rev ious  i n v e s t i g a t i o n s  

us ing  marble r e i n f o r c e r s  in t h a t  p a r t i a l l y  rewarded s u b je c t s  developed 

f a s t e r  l e v e r  s t a r t i n g  and l e v e r  movement speeds over t r i a l  b locks  than 

d id  c o n t inuous ly  rewarded s u b j e c t s .

Semler and Pederson (74) employed a w i t h i n - s u b j e c t s  des ign  to  

i n v e s t i g a t e  the  e f f e c t  of reward schedule on l e v e r  p u l l i n g  re sponses .

In t h i s  s tudy  f i r s t  grade c h i ld r e n  depressed  a bu t ton ,  l i s t e n e d  fo r  a
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tone a t  the  onse t  of  a red  or  green warning l i g h t ,  and p u l l e d  a l e v e r .

For h a l f  the s u b j e c t s ,  a marble reward was given on 100 p e rc e n t  of the 

t r i a l s  i n i t i a t e d  by the  red warning l i g h t  and on 50 p e rce n t  of th e  t r i a l s  

i n i t i a t e d  by the  green warning l i g h t .  Color co n d i t io n s  were r ev e r s ed  fo r  

the  o th e r  h a l f  of  the  s u b j e c t s .  R esu l t s  supported those of  p rev ious  i n 

v e s t i g a t i o n s  us ing be tween-sub jec t  des igns  in t h a t  l e v e r  movement speeds 

were s i g n i f i c a n t l y  f a s t e r  f o r  the p a r t i a l l y  rewarded co n d i t io n .

I t  i s  apparen t  t h a t  under c e r t a i n  c o n d i t io n s ,  nonreward of  a 

l e v e r  p u l l i n g  re sponse  w i l l  r e s u l t  in  s u b j e c t s '  in c re a s in g  the  speed of 

t h e i r  l e v e r  p u l l s .  This  i s  r e f l e c t e d  by ( l )  the  f a s t e r  R2 l e v e r  p u l l i n g  

speeds when Rl i s  no t  rewarded and (2) by the  development of  f a s t e r  

l e v e r  p u l l i n g  speeds fo r  p a r t i a l l y  rewarded s u b je c t s  than con t inuous ly  

(lOO p e rc e n t )  rewarded s u b je c t s  over b locks  of t r i a l s .  These f a s t e r  

l e v e r  movement speeds dur ing  p a r t i a l  reward c ond i t ions  have been i n t e r 

p r e te d  in terms of a f r u s t r a t i o n  h y p o th e s i s .  That i s ,  t h a t  when nonreward 

fo l lows  a response f o r  which the  organism has p r e v io u s ly  r ece iv ed  reward,  

emotional  r e a c t i o n s  are e l i c i t e d  and th e se  emotional  r e a c t i o n s  are r e 

f l e c t e d  as in c r e a s e s  in the v igor  of the  response .

In summary, a l l  ch i ld re n  tend t o  e x h i b i t  some d i s f lu e n c y  in 

t h e i r  speech.  C h i l d r e n ' s  d i s f l u e n c y  r a t e s  are in f luenced  to  a g r e a t e r  or 

l e s s e r  degree by c e r t a i n  s i t u a t i o n a l  f a c t o r s .  F r u s t r a t i o n  i s  one f a c t o r  

f r e q u e n t l y  mentioned as being a s s o c i a t e d  with  d i s f lu e n c y  augmentat ion; 

however, the  r e l a t i o n s h i p  between f r u s t r a t i o n  and speech f luenc y  has not 

y e t  been s tu d ie d  e x p e r im en ta l ly .  Recen t ly ,  f r u s t r a t i o n  has been concep

t u a l i z e d  as the  emotional  responses  which occur when nonreward fo l lows  a 

response  p r e v io u s l y  rewarded.  Nonreward f o r  a speaking response p r e v i -
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o us ly  rewarded might a l s o  be expected to  e l i c i t  emotional  responses  in 

the  speaker .  I f  the se  emotional  responses  c o n s t i t u t e  what i s  known as 

" f r u s t r a t i o n "  then th e se  emotional  responses  should be accompanied by an 

in c re a s e  in  the  r a t e  of d i s f lu e n c y .

This p r e s e n t  s tudy  a t tempts  to  determine i f  c h i ld r e n  w i l l  i n 

c rea se  d i s f l u e n c y  r a t e s  when changed from continuous  t o  p a r t i a l  schedules 

of reward and from p a r t i a l  to  continuous schedules  of  reward fo r  speaking.



CHAPTER I I I  

DESIGN OF THE INVESTIGATION

I t  was the purpose of t h i s  i n v e s t i g a t i o n  to  exp lore  the  e f f e c t s  

of reward schedule changes on the  speech f luency  of normal-speaking seven- 

y e a r -o ld  males.  The fo l lowing r e s e a r c h  q ues t ions  were formula ted  fo r  t h i s  

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

1. Does the  speech of young c h i ld r e n  become more d i s f l u e n t  
when the  schedule of reward f o r  speech responses  i s  
changed from a cont inuous  t o  a p a r t i a l  schedule  of  r e 
ward?

A, Does the  speech of young c h i ld r e n  become more d i s 
f l u e n t  when the  schedule  of reward fo r  speech responses  
i s  changed from a p a r t i a l  t o  a continuous  schedule  of 
reward?

2. Is  the change in d i s f l u e n c y  in the  speech of young c h i l 
dren when the schedule of reward i s  changed from a con
t inuous  to  a p a r t i a l  schedule a func t ion  of the  r a t i o  of 
rewards and nonrewards in the  p a r t i a l  schedule?

3. Are young c h i ld r e n  more d i s f l u e n t  on speech responses  
fol lowing nonrewarded responses  than on those  responses  
fo l lowing rewarded responses?

Subjec ts

F i f t y  white male c h i ld r e n  from Oklahoma C i ty ,  Oklahoma, served 

as s u b j e c t s  in t h i s  s tudy dur ing  the  summer of 1968c The c h i ld r e n  ranged 

in age from s ix -yea rs -n ine -m on ths  to  seven-years - ten-months  with  a mean 

age of s ev e n -y e a r s - fo u r  months.  The c h i ld r e n  came from a rea s  of the  c i t y

18
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judged by the  exper imenter  to  be in the  middle to  upper-middle socioeco

nomic s t r a t a .

The fo l lowing  c r i t e r i a  were e s t a b l i s h e d  fo r  s u b je c t  s e l e c t i o n :  

(a)  f r e e  from any speech or  language problems as determined by the  exper

imenter  ( a r t i c u l a t i o n  e r r o r s  c h a r a c t e r i s t i c  of  ch i ld r e n  of the  p a r t i c u 

l a r  age l e v e l s  were no t  cons idered  as speech problems),  (b)  an I .Q ,  of 

a t  l e a s t  n in e ty  on th e  Peabody P i c t u r e  Vocabulary Tes t  (PPVT) (26) ,  (c)  

no h i s t o r y  of grade f a i l u r e  in school ,  and (d)  no known v i s io n  or  hear ing  

problems.

Treatment Groups 

Each c h i l d  was shown t h i r t y  p i c t u r e s ,  one a t  a time to  each of 

which they  responded with  a s to r y .  These p i c t u r e s  were co lo red  s i t u a 

t i o n a l  p i c t u r e s  d e p i c t i n g  c h i ld ren  and/or  a d u l t s .  Following each s to ry  

the c h i ld  was e i t h e r  rewarded or  not  rewarded according to  a p r e d e t e r 

mined schedule .  Five schedules of reward were used,  a d i f f e r e n t  sched

u le  fo r  each of f i v e  groups of ten  s u b j e c t s .  S ub jec ts  were ass igned  r a n 

domly to  the f i v e  groups .  The groups are de s igna ted  according to  the 

type of reward schedule and percen tage  of s t o r i e s  fol lowed by reward in 

each of two c o n d i t i o n s .  Reward schedules  f o r  Condit ion I and Condit ion 

I I ,  group mean ages in months, and group mean PPVT I ,Q. s co res  a re  shown 

in Table 1 fo r  th e  f i v e  t rea tm en t  groups .

Condi t ion  I was i d e n t i c a l  f o r  Groups C-C, C-P75, C-P50, and 

C-P25. These s u b je c t s  r ece ived  continuous  (lOO p e rce n t )  reward f o r  r e 

sponses t o  ten  p i c t u r e s  in t h i s  c o n d i t io n .  In Condit ion  I I  th e se  sub

j e c t s  responded t o  twenty p i c t u r e s ,  bu t  a d i f f e r e n t  reward schedule was 

in e f f e c t  f o r  each t r e a tm e n t  group.  Group C-C cont inued t o  r e c e iv e  100
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JTABLE 1

REWARD SCHEDULES FOR CONDITION I AND CONDITION I I ,  MEAN AGE 
IN MONTHS, AND MEAN PEABODY PICTURE VOCABULARY TEST 

I .Q.  SCORES FOR EACH OF FIVE TREATMENT GROUPS

Group Condit ion  I Condit ion  I I

C-C

Mean
PPVT

Age
I.Q.

8 7 .6
106.7

Continuous Reward 
(lOO percen t )

Continuous Reward 
(lOO p e rc e n t )

C-P75

Mean
PPVT

Age
I.Q.

89.4
115.8

Continuous Reward 
(lOO pe rce n t )

P a r t i a l  Reward 
(75 p e rce n t )

C-P50

Mean
PPVT

Age
I.Q.

87 .7
108.2

Continuous Reward 
(lOO percen t )

P a r t i a l  Reward 
(50 pe rce n t )

C-P25

Mean
PPVT

Age
I.Q.

89 .9
108 .4

Continuous Reward 
(100 pe rce n t )

P a r t i a l  Reward 
(25 p e rce n t )

P50-C

Mean
PPVT

Age
I.Q.

85 .3
111.2

P a r t i a l  Reward 
(50 pe rce n t )

Continuous Reward 
(lOO pe rce n t )
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p e rc e n t  rewards while Groups C-P75, C-P50, and C-P25 r ece iv ed  75 p e rc e n t ,  

50 p e r c e n t ,  and 25 p e rce n t  rewards,  r e s p e c t iv e l y °  Group P50-C, in Condi

t i o n  I ,  responded to  twenty p i c t u r e s  and r ece ived  50 p e rc e n t  rewards.  In 

Condit ion I I  t h i s  group responded to  ten  p i c t u r e s  and r ece iv ed  100 p e r 

cen t  rewards.

Condi t ion  I I  r e p r e s e n t s  no reward schedule change f o r  Group C-C 

as they cont inue  to  re c e iv e  a reward fo l lowing  each s to r y .  S ub jec ts  in 

Groups C-P75, C-P50, and C-P25 are switched from a cont inuous  (Condit ion  

I)  to  a p a r t i a l  schedule of reward (Condit ion I I ) .  S ub jec ts*of  Group 

P50-C are switched from a p a r t i a l  to  a cont inuous  schedule of  reward.

The reason fo r  us ing Group P50-C was to  determine i f  the  d i f f e r e n c e s  in 

d i s f l u e n c y  between cont inuous and p a r t i a l  schedule responses  was a func

t i o n  of the  d i r e c t i o n  of change between the two schedule s .

For the  p a r t i a l  reward schedule s  f o r  Groups C-P75, C-P50, and 

C-P25 reward or  nonreward was ass igned  randomly to  the  p i c t u r e s  with the 

fo l lowing two r e s t r i c t i o n s :  ( l )  nonreward always followed s t o r y  number

eleven and ( 2 ) reward always fo l lowed s to r y  number t h i r t y .  The reward 

schedule f o r  Group P50-C in Condit ion  I  was i d e n t i c a l  to  the  Condit ion 

I I  reward schedule  fo r  Group C-P50. The r a t i o n a l e  fo r  the  excep t ions  to  

randomnization was to  have e x a c t ly  75, 50, or 25 p e rc e n t  of the  responses 

fo l low reward and t h a t  the  f i n a l  response  f o r  each c h i ld  be a rewarded 

response .  Reward schedules  were i d e n t i c a l  f o r  a l l  s u b je c t s  w i th in  any 

one t r e a tm e n t  group.

M a te r i a l s  and Apparatus 

The experiment was conducted w i th in  two s o u n d - t r ea t ed  rooms with

in the U n iv e r s i t y  of Oklahoma Medical Center  Speech and Hearing Center ,
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The s u b je c t  and the experimenter  were lo c a te d  in one room, the  experimen

t a l  room, with  an a s s i s t a n t  in an ad jacen t  c o n t ro l  room» Between the  two 

rooms was a two-way window and a t a lk -b a c k  system so t h a t  even ts  in  the  

exper imenta l  room could be monitored v i s u a l l y  and a u d i t o r i l y  by the  a s 

s i s t a n t .

The s u b je c t  and the  exper imenter  s a t  a t  a small t a b l e  fac ing  a 

la rg e  m u l t i c o lo re d  clown face  p a in ted  on a p ie c e  of four  by e i g h t  fo o t  

plywood. A tw e lve -and -one-ha l f  watt  red l i g h t  bulb  served as the  c lown's  

nose. Located in  the c e n t e r  of the t a b l e  and d i r e c t l y  in f r o n t  of the  

s u b je c t  was an E le c t ro v o ic e  microphone.  Model 664, which connected t o  an 

Ampex 601 magnetic tape  r ec o rd e r  in the c o n t ro l  room. A candy d i s p e n s e r  

and a speaker through which c e r t a i n  ve rba l  s t im u l i  were d e l iv e r e d  were 

lo c a ted  behind the  clown f ig u re  and out of view of the  s u b j e c t .  The 

speaker ,  Ampex model 620, was connected t o  a second Ampex 601 tape  r e 

corder  in the c o n t ro l  room which was used t o  d e l i v e r  a l l  ve rba l  s t i m u l i .

To the  s u b j e c t ' s  f r o n t  and l e f t  was a t e n - i n c h  p l a s t i c  tube a f 

f ixed  by means of a metal  clamp to  the su r f a c e  of  the  plywood forming 

the  background of the  clown. A red l i n e  was drawn around the  c i rc u m fe r 

ence of  the  tube approximate ly  midway along i t s  l e n g th .  Loca tion of t h i s  

l i n e  des igna ted  a p r e v io u s l y  measured p o i n t  which would be reached by an 

accumulat ion of t h i r t y  M and M candies  in the tube .  S i tu a te d  to  the  sub

j e c t ' s  f r o n t  and r i g h t  was a small package c o n ta in ing  a toy  g l i d e r  wrapped 

in t i s s u e  paper .

Reward and Nonreward Events

When reward was des igna ted  to  fo l low  a s t o r y - t e l l i n g  response  

the s u b je c t  heard the  ve rba l  s t im ulus ,  " T h a t ' s  good. Try a g a i n ! " from
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the  speaker  lo c a ted  behind the  clown f i g u r e ,  fol lowed by the  l i g h t i n g  of 

the  red l i g h t  t h a t  served as the  clown 's  nose,  and the  d ispens ing  of one 

candy reward in to  the  p l a s t i c  tube .  When nonreward was des igna ted  to  

fo l low  a p i c t u r e  th e  s u b je c t  heard the  ve rba l  s t im u lu s ,  "No. Try aga in !"  

from the  speaker behind th e  clown.

All  ve rba l  s t i m u l i  were d e l iv e r e d  by tape  r e c o r d e r  and the  same 

person (a male g raduate  s tu d e n t )  was used in making the  master  t a p e s .  To 

as su re  t h a t  a l l  s u b j e c t s  heard the  same two s t i m u l i ,  a tape  loop t h a t  

c on ta ined  the  two s t i m u l i  was dubbed onto four  continuous  ta p e s  fo l lowing 

th e  reward schedules  f o r  the  p a r t i c u l a r  t r e a tm e n t  groups .

Procedure

The experimenter  met the  s u b je c t  and h i s  p a r e n t  or  p a r e n t s  in 

th e  w a i t in g  room and spen t  a s h o r t  time t a l k i n g  with  them before  tak ing  

the  c h i l d  to  the  exper imenta l  room. Af te r  e n t e r in g  th e  exper imen tal  room 

the  exper imenter  spen t  approximate ly  f i v e  minutes t a l k i n g  with  the  c h i ld  

about  such to p i c s  as school ,  vaca t ion  p l a n s ,  and p e t s  in o rde r  to  a c c l i 

mate the  c h i ld  to  the  s i t u a t i o n .

As soon as the  c h i l d  appeared t o  be a t  ease in the  s i t u a t i o n  the 

exper im ente r  read th e  fo l lowing i n s t r u c t i o n s :

This i s  Happy the Clown. He would l i k e  you to  t e l l
him some s t o r i e s  about th e  p i c t u r e s  which I w i l l  show you
soon. When you f i n i s h  t e l l i n g  a s to r y  he w i l l  t a l k  to  you, 
h i s  red  nose w i l l  l i g h t  up, and he w i l l  g ive  you candy. The 
candy w i l l  f a l l  i n t o  t h i s  tube .  I f  you can f i l l  the  tube with 
candy to  the  red l i n e ,  you w i l l  win the p r i z e  you see over

- —  here  and ge t  to  keep the  candy to o .  Do you unders tand?

When g iv ing  i n s t r u c t i o n s  the  exper imenter  c a l l e d  the  s u b j e c t ' s  

a t t e n t i o n  to  the  tube ,  the  red  l i n e ,  and the p r i z e  with  hand g e s t u r e s .  

When he f e l t  the  s u b je c t  unders tood  the  i n s t r u c t i o n s ,  the  exper imenter
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read  th e  s u b j e c t  t h r e e  example s t o r i e s .  The same th r e e  example s t o r i e s  

were read  t o  a l l  s u b je c t s  and s u b je c t s  were al lowed to  view th e  st imulus  

p i c t u r e s  about  which the  exper imenter  read  the  s t o r i e s .

A f te r  he had l i s t e n e d  to  the  t h r e e  example s t o r i e s  th e  s u b je c t  

was asked t o  t e l l  two p r a c t i c e  s t o r i e s .  The s u b je c t  was informed t h a t  

th e se  s t o r i e s  were p r a c t i c e  s t o r i e s  and would no t  be fo l lowed by reward.  

When s u b j e c t s  were r e l u c t a n t  to  t e l l  s t o r i e s  about the  p r a c t i c e  p i c t u r e s  

they were prompted by the experimenter  with  ques t ions  and sugges t ions  to  

s t im u la t e  v e r b a l i z a t i o n .  Following the  t e l l i n g  of the  two p r a c t i c e  s t o 

r i e s  th e  s u b j e c t  was t o l d :

We are  ready to  s t a r t  now. L e t ' s  go through the  i n 
s t r u c t i o n s  one more t ime.  Happy the  Clown would l i k e  you to  
t e l l  him s t o r i e s  about the  p i c t u r e s  I show you. Remember, 
when you f i n i s h  t e l l i n g  a s to r y ,  Happy w i l l  t a l k  to  you and 
h i s  red  nose w i l l  l i g h t  up. He w i l l  give you candy which w i l l  
f a l l  i n t o  t h i s  tube .  I f  you f i l l  the  tube with candy to  t h i s  
red  l i n e ,  you w i l l  win the p r i z e  over here and ge t  to  keep the 
candy too .  Are you ready?

When the  c h i ld  had in d i c a t e d  t h a t  he was ready t o  begin the ex

pe r im en te r  p re sen te d  the f i r s t  p i c t u r e  and s a id ,  "Here 's  the  f i r s t  one,"  

b r ing ing  th e  p i c t u r e  in to  view as he sa id  the  word "one."  This  f i r s t  

p i c t u r e  was an e x t r a  p i c t u r e  and not  inc luded  in the  exper imenta l  t a s k  or 

in  the  d a t a  a n a l y s i s .  This p i c t u r e  was always followed by reward so as 

to  in su re  t h a t  the  s u b j e c t ' s  f i r s t  response in  the experimenta l  ta sk  would 

always fo l low  a rewarded response .  The t h i r t y  p i c t u r e s  of  the  experimen

t a l  t a s k  were p re sen te d  in  a s i m i l a r  fa sh ion  with the  exper imente r  always 

p r e s e n t i n g  the  p i c t u r e  to  the  s u b je c t  while saying the word "one ."

A response was def ined  in t h i s  s tudy as a l l  of th e  s u b j e c t ' s  

v e r b a l i z a t i o n s  between the  word "one" and the  te rm ina t ion  of  h i s  s to ry  

about  a p a r t i c u l a r  p i c t u r e .  All r e sponses  were recorded on an Ampex 601
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magnetic tape  r e c o rd e r  opera ted  by the  a s s i s t a n t  in  the c o n t ro l  room.

The tape  r e c o rd e r  was a c t i v a t e d  when the  s u b j e c t  began h i s  p r a c t i c e  s t o 

r i e s  and remained on th roughout the  s e s s io n .

As the  exper imenta l  t a sk  proceeded th e  exper imenter  commented 

on the  co lor  of  the  candy reward being d ispensed  once in every  f i v e  r e 

sponses.  The reason  f o r  t h i s  was to  keep the  s u b j e c t ' s  a t t e n t i o n  on the  

accumulat ing candy. This procedure was not  fol lowed fo r  s u b je c t s  who 

commented about  the co lo r  of the  candy of t h e i r  own v o l i t i o n .

Analysis  of  D i s f lu e n c i e s  

Tape r eco rd in g s  of each s u b j e c t ' s  t h i r t y  s t o r y - t e l l i n g  responses  

were t r a n s c r i b e d  verbat im  fo r  d i s f lu e n c y  a n a l y s i s .  Af te r  ty p e w r i t t e n  

t r a n s c r i p t i o n s  fo r  each s u b je c t  had been completed,  the  exper imenter  

again l i s t e n e d  to  each tape  and made any nece ssa ry  a d d i t i o n a l  c o r r e c t i o n s  

in the  t r a n s c r i p t i o n s .

All judging of the  ta p es  fo r  i n s t a n c e s  and types  of d i s f lu e n c y  

was done by the  exper imenter .  No l i m i t  was s e t  on the  number of t imes a 

tape  could be heard f o r  judg ing .  Each in s ta n c e  of d i s f lu e n c y  was marked 

according to  type on the  t r a n s c r i p t .  Ten d i s f lu e n c y  types were s p e c i f i e d  

in  t h i s  s tudy .  These inc luded  ( l )  vocal s e g r e g a t e s ,  (2) r e v i s i o n s ,  (3) 

phrase r e p e t i t i o n s ,  (4) word r e p e t i t i o n s ,  (b)  par t-word  r e p e t i t i o n s ,  (6) 

o th e r  r e p e t i t i o n s ,  (?)  p a r e n t h e t i c  remarks,  (8) incoheren t  sounds,  (9) 

broken words, and (lO) p ro lo n g a t io n s .  Each in s ta n c e  of d i s f l u e n c y ,  r e 

g a rd l e s s  of i t s  number of  u n i t s  was counted as a s in g l e  d i s f l u e n c y .  A 

d e s c r i p t i o n  of each d i s f lu e n c y  type i s  given in Appendix A.

Dis f luency  types  s ix  through ten  i n c l u s i v e l y  (o th e r  r e p e t i t i o n s ,  

p a r e n t h e t i c  remarks,  incoheren t  sounds,  broken words, and p ro lo n g a t io n s )
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did  no t  occur with  s u f f i c i e n t  frequency to  w arrant  s ep a ra t e  a n a l y s i s .

For the  purposes of  s t a t i s t i c a l  a n a l y s i s  the  te n  d i s f l u e n c y  types  were 

organ ized  in t o  e i g h t  d i s f l u e n c y  c a t e g o r i e s .  These c a t e g o r i e s  included

(1) t o t a l  d i s f l u e n c i e s  ( d i s f l u e n c y  types  one th rough ten  i n c l u s i v e l y ) ,

(2 ) vocal  s e g re g a t e s ,  (3)  non-ah d i s f l u e n c i e s  ( d i s f l u e n c y  types  two 

th rough ten  i n c l u s i v e l y ) ,  (4)  t o t a l  r e p e t i t i o n s  ( d i s f lu e n c y  types  th r e e  

th rough s ix  i n c l u s i v e l y ) ,  (5)  phrase r e p e t i t i o n s ,  (6) word r e p e t i t i o n s ,  

(7 ) par t-word  r e p e t i t i o n s ,  and (8) r e v i s i o n s  (grammatical  and sentence  

c o r r e c t i o n s ).

To check the  r e l i a b i l i t y  of  h i s  d i s f l u e n c y  judgments the  exper

im enter  chose a t  random f i v e  tapes  to  be judged a second t ime.  A minimum 

time pe r io d  of two months e lapsed  between the f i r s t  and second judgment 

s e s s i o n s .  The pe rcen tages  of  exper imenter  s e l f - ag ree m en t  between the 

f i r s t  and second judgments fo r  type of d i s f l u e n c y ,  in s t a n c e  of  d i s f l u 

ency,  and type and in s ta n c e  combined were computed us ing a formula p r e 

v io u s ly  employed by Sander ( M ).  In t h i s  formula.  Agreement Index = 

a / ( a  + d ) ,  a = the number of agreements and d = the  number of d i s a g r e e 

ments between the f i r s t  and second judgment s e s s i o n s .  The percentages  

of  exper imenter  agreements between the f i r s t  and second judgment s e s s ions  

were 97 pe rc e n t  fo r  type of  d i s f lu e n c y ,  93 p e r c e n t  f o r  in s ta n ce  of  d i s 

f lu en c y ,  and 91 p e rc e n t  f o r  type and in s ta n c e  combined.

In te r ju d g e  r e l i a b i l i t y  was a l so  e s t a b l i s h e d  us ing the  same f o r 

mula f o r  percen tage  of agreement.  Three tapes  were chosen randomly from 

the  f i f t y  exper imenta l  t a p e s  and d i s f l u e n c i e s  judged independently  by a 

second judge .  The th r e e  ta p es  were then  l i s t e n e d  to  by the two judges 

j o i n t l y  and a j o i n t  d e c i s i o n  was made with  r e s p e c t  to  the  in s t a n c e s  and
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types  of d i s f l u e n c i e s .  The fo l lowing in d i c e s  r e p r e s e n t  the  p e rce n t  of 

agreement between the  exper imenter  and the  j o i n t  d e c i s i o n s  of the  two 

judges .  The index of agreement f o r  type of  d i s f l u e n c y  was 97 p e r c e n t ,  

fo r  i n s t a n c e ,  94 p e r c e n t ,  and f o r  type and in s ta n c e  combined, 91 p e r c e n t .

Word Counting

The number of  words in  each response  was counted .  All words 

were counted two t im es .  In most cases  the two counts were in  agreement.  

I f  t h e r e  was a d is c repancy  between the  f i r s t  and second counts f o r  a r e 

sponse, f u r t h e r  counts were made u n t i l  agreement was a t t a i n e d  or the  ex

pe r im en te r  was s a t i s f i e d  t h a t  an a c c u ra te  count  was o b ta in e d .  Rules fo r  

word count ing  fo l lowed s tandards  developed by McCarthy ( ^ )  and l a t e r  ex

tended by Davis (23) and Winitz (91 ),  and p re s e n te d  by Johnson,  Darley,  

and S p r i e s t e r s b a c h  (45) .

D is f luency  Measures 

The measure of  d i s f l u e n c y  used in  t h i s  s tudy was the  d i s f lu e n c y  

index developed by Johnson ( ^ ) . The d i s f l u e n c y  index r e p r e s e n t s  the 

number of  d i s f l u e n c i e s  ( type or  t o t a l )  per  100 words spoken.  Dis f luency  

in d i c e s  were computed f o r  each s u b je c t  in  e i g h t  c a t e g o r i e s  and formed the 

nucleus of  raw da ta  from which the subsequent  s t a t i s t i c a l  ana lyses  were 

performed.



CHAPTER IV 

RESULTS AND DISCUSSION 

Resu l t s

This s tudy explored  the  e f f e c t s  of  changing from a cont inuous  

(lOO p e rc e n t )  to  p a r t i a l  (75,  50, or  25 p e r c e n t )  reward schedules and 

from p a r t i a l  (50 p e rc e n t )  to  cont inuous  reward schedules  on c h i l d r e n ' s  

speech f luency» F i f t y  c h i ld r e n ,  f i v e  groups of t e n  s u b je c t s  each,  t o l d  

s t o r i e s  about t h i r t y  s i t u a t i o n a l  p i c t u r e s  p r e s e n te d  to  them one a t  a t ime.  

Four t r e a tm e n t  groups (C-C, C-P75, C-P50, and C-P25) t o l d  s t o r i e s  about 

te n  p i c t u r e s  in Condi t ion I (cont inuous  schedule )  and twenty p i c t u r e s  in 

Condit ion  I I  ( p a r t i a l  sch ed u le ) .  A f i f t h  t r e a tm e n t  group (Group P50-C) 

t o l d  s t o r i e s  about  twenty p i c t u r e s  in Condit ion  I ( p a r t i a l  schedule)  and 

ten  p i c t u r e s  in Condit ion  I I  (cont inuous  schedu le ) .

Verbal Output and General  Level 
of  Dis f luency

The number of  words ob ta ined  in a response  to  a s in g le  p i c t u r e  

from any one s u b je c t  v a r i e d  from 4 to  307. The t o t a l  number of  words 

spoken by any one s u b je c t  f o r  a l l  t h i r t y  p i c t u r e s  va r ied  from 544 t o  4140 

words. The mean number of  words per  p i c t u r e ,  range of s u b j e c t s '  means, 

and t  va lues  fo r  d i f f e r e n c e s  between Condit ion  I and Condit ion  I I  means 

are  p resen ted  in Table 2.
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TABLE 2

MEAN NUMBER OF WORDS PER PICTURE AND RANGE OF SUBJECTS' MEANS FOR 
CONDITION I AND CONDITION II, AND t VALUES FOR 

DIFFERENCES BETWEEN CONDITION MEANS 
FOR FIVE GROUPS OF SUBJECTS

Group Condition I 
Mean

Condition I 
Range of Means

Condition II 
Mean

Condition II 
Range of Means t Value

C-C 36.16 21.70- 47. 20 41.51 16.35- 53.00 2.72®
C-P75 53.30 14.30-107.20 67.54 21.90- 119.50 3.12^
C-P50 35.72 22.20- 47.50 46.13 28.00- 70.75 4.41®
C-P25 35.38 17.00- 74.00 46.16 18.70- 108.00 3.27®
P50-C 35.04 19.BO- 55.80 40.56 19.90- 53.70 2.12

%

Significant at the .05 level.
b e ;Significant at the .02 level.
"Significant at the .01 level.



30

The t h r e e  groups (C-P75, C-P50, and C-P25) switched from c o n t in 

uous reward in Condit ion  I to  p a r t i a l  reward in  Condit ion I I  a l l  show 

s i g n i f i c a n t  (< .02) in c re a s e s  in  the  mean number of words spoken per  p i c 

t u r e  in Condit ion I I  as compared with Condi t ion  I .  S ub jec ts  con t inu ing  

to  r e c e iv e  100 p e rcen t  rewards in Condit ion I I  (Group C-C) i l l u s t r a t e  a 

s i g n i f i c a n t  (< .05) inc re ase  in the  mean number of words u t t e r e d  per  p i c 

tu r e  in Condit ion I I .  Group P50-C s u b je c t s  were changed from a p a r t i a l  

schedule  of  reward in Condit ion I to  a cont inuous  schedule of  reward in 

Condi t ion I I .  These s u b je c t s  e x h i b i t  a s u b s t a n t i a l , bu t  s t a t i s t i c a l l y  

n o n s i g n i f i c a n t  (> .05) ,  in c re a s e  in the  mean number of words spoken per  

p i c t u r e  in  Condit ion  I I .

D is f luency  ind ices '  ob ta ined  in a response to  a s in g l e  p i c t u r e  

from any one s u b je c t  va r ie d  from 0.00 to  42 .3  d i s f l u e n c i e s  p e r  100 words. 

Mean t o t a l  d i s f l u e n c y  in d ice s  and ranges  of means fo r  i n d i v id u a l  s u b jec t s  

in Condit ion I and Condit ion  I I  a re  shown in  Table 3.

There are no d i s f lu e n c y  norms fo r  male s u b je c t s  the  age of sub

j e c t s  in t h i s  s tudy .  The c l o s e s t  s tudy  with  which the c h i ld r e n  of t h i s  

i n v e s t i g a t i o n  may be compared r e l a t i v e  to  o v e ra l l  d i s f l u e n c y  i s  one by 

Johnson ( ^ ) .  In Johnson ' s  s tudy 68 male ch i ld re n  ranging in  age from 

tw o-and-one-ha l f  to  e ig h t  years  of  age t o l d  s t o r i e s  about  p i c t u r e s  from 

the C h i l d r e n ' s  Aperception Tes t  (CAT). The mean t o t a l  d i s f l u e n c y  index 

fo r  the se  s u b je c t s  was 7.28 compared to  the  mean t o t a l  d i s f l u e n c y  ind ices  

of 9.26 in Condit ion I and 9.09 in Condit ion  I I  f o r  s u b je c t s  of  t h i s  

s tudy .  In ad d i t io n  to  the  f a c t  t h a t  reward and nonreward fol lowed sub

j e c t s '  s to ry - r e s p o n s e s  in t h i s  i n v e s t i g a t i o n ,  o th e r  methodologica l  d i f 

f e ren ce s  between the  two s tu d i e s  such as ages of  s u b j e c t s ,  method of



TABLE 3

MEAN DISFLUENCY INDICES (ALL TYPES OF DISFLUENCIES) 
AND RANGES OF SUBJECTS' MEANS FOR 

CONDITIONS I AND II

Group Condition
Mean

Condition I 
Range of Means

Condition II 
Mean

Condition II 
Range of Means

C-C 6,28 3.23-11.00 7.60 4.21-14.83
C-P75 10.82 4.90-20.60 10.46 5.94-17.54
C-P50 7.90 2.70-14.14 8.21 2.50-16.52
C-P25 12.10 5.42-19.08 12.70 7.34-18.40
P50-C 8.35 3.03-12.06 7.36 3,02-11.93

CO
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e l i c i t i n g  speech,  r eco rd ing  te ch n iq u es ,  d e f i n i t i o n  of d i s f l u e n c y ,  and 

word count ing  procedures  may have accounted f o r  the  d i f f e r e n c e s  in d i s 

f luency  r a t e s  of the  s u b j e c t s .

Continuous and P a r t i a l  Reward Schedule E f f e c t s

One ques t ion  posed in  t h i s  i n v e s t i g a t i o n  was whether c h i ld ren

would m a n i fe s t  changes in  d i s f l u e n c y  type and frequency when changed from 

a con t inuous  (lOO p e rc e n t )  to  a p a r t i a l  (75,  50, or  25 p e r c e n t )  schedule 

of  reward f o r  speech re sponses .  An ex tens ion  of t h i s  ques t ion  was whether 

c h i ld r e n  would m an ifes t  changes in  d i s f lu e n c y  type and frequency when 

changed from a p a r t i a l  (50 p e rc e n t )  to  a cont inuous schedule of reward 

f o r  speech responses .

Mean d i s f lu e n c y  index d i f f e r e n c e s  between Condit ion  I and Condi

t i o n  I I  were ob ta ined  by s u b t r a c t i n g  a s u b j e c t ' s  d i s f l u e n c y  index in Con

d i t i o n  I from h i s  d i s f l u e n c y  index in Condi t ion I I .  P ropo r t ions  of the 

mean t o t a l  d i s f l u e n c y  index con ta ined  in each ca tegory  of d i s f l u e n c y  were

ob ta ined  f o r  each t r e a tm e n t  group.  Mean d i s f lu e n c y  in d i c e s  f o r  Condit ion

I ,  Condit ion  I I ,  t  v a lu es  fo r  d i f f e r e n c e s  between cond i t ion  means, and 

th e  p ro p o r t i o n s  of the mean t o t a l  d i s f l u e n c y  index f o r  each d i s f lu e n c y  

ca tego ry  are p resen ted  in Tables 4 through 8. C er ta in  d i s f l u e n c y  types  

( o th e r  r e p e t i t i o n s ,  p a r e n t h e t i c  remarks,  incoheren t  sounds,  broken words, 

and p ro lo n g a t io n s )  t h a t  d id  not  occur with  s u f f i c i e n t  frequency to  m e r i t  

s e p a r a t e  ana lyses  are inc luded  in  the mean t o t a l  d i s f lu e n c y  in d i ce s  and 

the  mean non-ah d i s f l u e n c y  i n d i c e s .  D i s f lu e n c ie s  des igna ted  as ' o t h e r  

r e p e t i t i o n s '  are inc luded ,  a l s o  in the mean t o t a l  r e p e t i t i o n  index.

P a r e n th e t i c  remarks were the  most f r e q u e n t ly  occur r ing  d i s f l u 

ency type not  s e p a r a t e ly  analyzed in t h i s  s tudy .  Use of t h i s  d i s f lu e n c y



TABLE 4

MEAN DISFLUENCY INDICES FOR CONDITION I, CONDITION II, t VALUES FOR 
DIFFERENCES BETWEEN CONDITION MEANS, AND PROPORTIONS 

OF TOTAL DISFLUENCIES FOR SUBJECTS 
IN GROUP C-C

Measure Condition I 
Mean

Condition I 
Proportions

Condition II 
Mean

Condition II 
Proportions t Value

Total Disfluencies 6.28 7.60 1.43
Vocal Segregates I.I3 .180 1.43 .188 .57
Non-Ah Disfluencies , 5.14 .818 6.17 .812 1.81

Total Reps. 1.58 .252 2.22 .292 1.80
Phrase Reps. .28 .045 .47 .062 1.46
Word Reps. .68 .108 .81 .106 .79
Part-Word Reps. .54 .086 .85 .112 2.07

Revisions 2.78 .443 3.14 .413 1.28

C l)
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TABLE 5

MEAN DISFLUENCY INDICES FOR CONDITION I, CONDITION II, t VALUES FOR 
DIFFERENCES BETWEEN CONDITION MEANS, AND PROPORTIONS 

OF TOTAL DISFLUENCIES FOR SUBJECTS 
IN GROUP C-P75

Measure Condition I 
Mean

Condition I 
Proportions

Condition II 
Mean

Condition II 
Proportions t Value

Total Disfluencies 10.82 10.46 — . 58
Vocal Segregates 3.07 .284 2.33 .223 *-2.42
Non-Ah Disfluencies 7.74 .715 8.14 .778 .74
Total Reps. 3.31 .306 2.84 .272 -1.33
Phrase Reps. 1.02 .094 .84 .080 - .90
Word Reps. 1.43 .132 1.26 .120 - .63
Part-Word Reps. .85 .079 .74 .071 - .67

Revisions 3.40 .314 4.39 .420 *3.22

*Significant at the .05 level of confidence.
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TABLE 6

MEAN DISFLUENCY INDICES FOR CONDITION I, CONDITION II, t VALUES FOR 
DIFFERENCES BETWEEN CONDITION MEANS, AND PROPORTIONS 

OF TOTAL DISFLUENCIES FOR SUBJECTS 
IN GROUP C-P50

Measure Condition I 
Mean

Condition I 
Proportions

Condition II 
Mean

Condition II 
Proportions t Value

Total Disfluencies 7.90 8.21 .67
Vocal Segregates 2.36 .299 1.88 .229 -1.85
Non-Ah Disfluencies 5.54 .701 6.30 .767 1.60
Total Reps. 1.41 .178 1.83 .223 2.10
Phrase Reps. .44 .056 .39 .048 - .80
Word Reps. .59 .076 .96 .117 *2.46
Part-Word Reps. .36 .046 .46 .056 .67

Revisions 3.07 .389 3.44 .419 1.00

Significant at the .05 level of confidence.

COen



TABLE 7

MEAN DISFLUENCY INDICES FOR CONDITION I, CONDITION II, t VALUES FOR 
DIFFERENCES BETWEEN CONDITION MEANS, AND PROPORTIONS 

OF TOTAL DISFLUENCIES FOR SUBJECTS 
IN GROUP C-P25

Measure Condition I 
Mean

Condition I 
Proportions

Condition II 
Mean

Condition II 
Proportions t Value

Total Disfluencies 12.10 12.70 .67
Vocal Segregates 4.58 .378 3.94 .310 -1.78
Non-Ah Disfluencies 7.49 .619 8.75 .689 1.91
Total Reps. 2.55 .211 3.07 .242 1.40
Phrase Reps. .51 .042 .86 .068 1.46
Word Reps. 1.47 .121 1.34 .106 - .46
Part-Word Reps. .57 .047 .84 . 066 1.45

Revisions 3.89 .321 4.42 .348 1.89

(X>O'



TABLE 8

MEAN DISFLUENCY INDICES FOR CONDITION I, CONDITION II, t VALUES FOR 
DIFFERENCES BETWEEN CONDITION MEANS, AND PROPORTIONS 

OF TOTAL DISFLUENCIES FOR SUBJECTS 
IN GROUP P50-C

Measure Condition I 
Mean

Condition I 
Proportions

Condition II 
Mean

Condition II 
Proportions t Value

Total Disfluencies 8.35 7.36 -1.26
Vocal Segregates 1.56 .187 1.05 .143 -1.96
Non-Ah Disfluencies 6.76 .810 6.31 .857 - .74
Total Reps. 2.90 .347 2.77 .376 - .44
Phrase Reps. .90 .108 .74 .100 - .50
Word Reps. 1.32 .158 1.38 .188 .23
Part-Word Reps. .62 .074 .65 .088 .20

Revisions 2.93 .351 3.14 .427 .57

w
-s)
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type appeared to  be an in d iv id u a l  speaker c h a r a c t e r i s t i c  as some c h i ld re n  

tended to  begin each of t h e i r  s t o r i e s  with  a p a r e n t h e t i c  remark such as 

’’Wel l ,"  or  "Oh l e t ' s  s e e , "

Group C-C showed mean d i s f lu e n c y  index in c re a s e s  in  a l l  e i g h t  

d i s f l u e n c y  c a t e g o r i e s  from Condit ion I to  Condi t ion  I I .  Many of the se  in 

c rea ses  appear q u i t e  s u b s t a n t i a l  a l though  none were s t a t i s t i c a l l y  s i g n i 

f i c a n t  (< . 0 5 ) .  In c re a s e s  in p ro p o r t io n s  in  four  and decreases  in t h r e e  

d i s f l u e n c y  c a t e g o r i e s  are ev id e n t .  The l a r g e s t  in c re a se  in p ro p o r t i o n s  

f o r  the  group occurred  f o r  the t o t a l  r e p e t i t i o n  ca tegory ,  due p r i m a r i l y  

to  in c re a s e s  in the  p ro p o r t i o n s  of phrase  and part -word  r e p e t i t i o n s .  Al

though Group C-C showed an abso lu te  i n c re a s e  in  r e v i s i o n s ,  they  i l l u s 

t r a t e d  a decrease  in p ro p o r t i o n s  fo r  t h i s  type  of d i s f l u e n c y  in Condi t ion  

I I  compared with  Condi t ion I .

Group C-P75 i l l u s t r a t e d  a s l i g h t  and n o n s i g n i f i c a n t  decrease  in 

t h e i r  mean t o t a l  d i s f lu e n c y  index fo r  Condi t ion  I I  compared to  Condit ion 

I .  With the  excep t ion  of the r e v i s i o n  and the  non-ah d i s f lu e n c y  ca tego 

r i e s ,  t h e s e  s u b je c t s  e x h i b i t  lower mean d i s f l u e n c y  in d i c e s  fo r  a l l  d i s 

f luency  c a t e g o r i e s  in  Condi t ion  I I .  Group C-P75 had a s i g n i f i c a n t  (< .05) 

in c re a se  in r e v i s i o n s  and a s i g n i f i c a n t  (< .05) decrease  in vocal  s e g re 

g a t e s .  The group shows a very  l a rg e  i n c re a s e  in p ro p o r t i o n s  fo r  r e v i s 

ions which se rves  a l so  to  in c re a s e  the p ro p o r t i o n  of non-ah d i s f l u e n c i e s  

s ince  r e v i s i o n s  are inc luded  in t h i s  ca tego ry .  A l a rg e  dec rease  in p ro 

p o r t i o n s  fo r  vocal  s eg reg a te s  co inc ides  with  the  s i m i l a r l y  l a rg e  abso lu te  

mean decrease  f o r  vocal  s e g reg a t e s .

S ub jec t s  in Group C-P50 inc re ased  t h e i r  mean t o t a l  d i s f lu e n c y  

index,  a l though not  s i g n i f i c a n t l y ,  when swi tched to  p a r t i a l  reward in
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Condi t ion  I I .  These s u b je c t s  manifes ted  mean d i s f lu e n c y  index inc reases  

in a l l  d i s f l u e n c y  c a t e g o r i e s  except  f o r  phrase r e p e t i t i o n s  and vocal  seg

r e g a t e s .  The mean d i s f lu e n c y  index in c re a s e  was s i g n i f i c a n t  f o r  word r e p 

e t i t i o n s  (< .05) and r e l a t i v e l y  la rg e  in c re a s e s  were evidenced fo r  non-ah 

d i s f l u e n c i e s  and t o t a l  r e p e t i t i o n s .  The mean vocal  seg rega te  decrease 

fo r  t h i s  group was a l so  l a r g e .  The l a r g e s t  i n c re a s e  in p ropo r t ions  fo r  

the  group i s  seen in the  non-ah speech d i s f lu e n c y  ca tegory  r e f l e c t i n g  i n 

c r e a se s  f o r  r e p e t i t i o n s  and r e v i s i o n s  which are inc luded  in the  non-ah 

speech d i s f lu e n c y  index.  Group C-P50 shows a s u b s t a n t i a l  decrease  in 

p ro p o r t i o n s  fo r  vocal s e g re g a t e s .

The mean t o t a l  d i s f l u e n c y  index f o r  Group C-P25 s u b je c t s  was 

s l i g h t l y ,  al though not s i g n i f i c a n t l y ,  l a r g e r  in Condit ion  11 than in Con

d i t i o n  1. These s u b je c t s  i l l u s t r a t e d  s u b s t a n t i a l l y  h ighe r  mean d i s f l u 

ency in d i c e s ,  though none were s i g n i f i c a n t ,  f o r  a l l  d i s f l u e n c y  c a teg o r ie s  

except  word r e p e t i t i o n s  and vocal  s e g re g a t e s .  Group C-P25 shows la rge  

in c re a s e s  in p ro p o r t io n s  f o r  r e v i s i o n s  and t o t a l  r e p e t i t i o n s .  The i n 

c re a se s  in  the se  two c a t e g o r i e s  c o n t r i b u t e  to  the  l a rg e  in c re a s e  in p ro 

p o r t i o n s  fo r  the  non-ah d i s f lu e n c y  ca tegory .

Group P50-C s u b je c t s  s u b s t a n t i a l l y  d e c re a se s ,  al though  al so  not 

s i g n i f i c a n t l y ,  t h e i r  mean t o t a l  d i s f lu e n c y  index fo r  Contion 11 r e l a 

t i v e  to  Condit ion 1. Mean d i s f lu e n c y  index va lues  in  Condit ion 11 fo r  

th e se  s u b je c t s  were sm a l le r  than Condit ion 1 va lues  in  a l l  d i s f lu e n c y  

c a t e g o r i e s  except  word r e p e t i t i o n s ,  par t-word  r e p e t i t i o n s ,  and r e v i s i o n s .  

In c rea s es  and decreases  in  p ro p o r t io n s  fo r  Group P50-C did not  co incide 

c l o s e l y  with mean d i s f l u e n c y  index changes.  While th e se  s u b jec t s  show 

a b s o lu t e  mean d i s f lu e n c y  index decreases  in f i v e  of  e i g h t  d i s f lu e n c y
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c a t e g o r i e s ,  the  only s u b s t a n t i a l  decrease  in p ro p o r t io n s  fo r  Condit ion 

I I  i s  in  the  vocal  s eg rega te  ca tegory .  The small ab s o lu te  inc re a s e  in 

the mean r e v i s i o n  index i s  a s s o c ia t e d  with  a l a rg e  p r o p o r t i o n a l  in c re a s e .  

This r e v i s i o n  in c re a s e  i s  r e f l e c t e d  in a s i m i l a r l y  l a rg e  p r o p o r t i o n a l  i n 

crease  f o r  non-ah d i s f l u e n c i e s  even though the  group mean d i s f l u e n c y  i n 

dex f o r  non-ah d i s f l u e n c i e s  decreased .

Between Group Comparisons

A second ques t ion  asked in  t h i s  i n v e s t i g a t i o n  was whether the 

d i s f l u e n c y  changes shown by c h i ld r e n  a f t e r  being switched from a c o n t in 

uous (lOO p e rc e n t )  to  a p a r t i a l  (75,  50, or  25 p e rc e n t )  schedule  of  r e 

ward would be r e l a t e d  to  the  r a t i o  of  rewards to  nonrewards in the  p a r 

t i a l  schedu le .

Due t o  the a p p a re n t ly  l a rg e  d i f f e r e n c e s  among th e  mean t o t a l  

d i s f l u e n c y  in d i ce s  f o r  Condit ion  I fo r  the  four t r e a tm e n t  groups ,  C-C, 

C-P75, C-P50, and C-P25, an a n a l y s i s  of covar iance  was used to  t e s t  the 

d i f f e r e n c e s  between the  Condi t ion I I  means f o r  each of  the  e i g h t  ca tego

r i e s  of  d i s f l u e n c y .  This a n a l y s i s  i s  used to  a d j u s t  the Condit ion  I I  

means f o r  d i f f e r e n c e s  in the  Condi t ion I means and a l so  a l lows  f o r  t e s t 

ing the  d i f f e r e n c e s  between the  Condi t ion I means. Group P50-C was not  

inc luded  in t h i s  a n a l y s i s  because p a r t i a l  and continuous reward condi

t i o n s  were r eve r sed  fo r  t h i s  group r e l a t i v e  to  the o th e r  four  t r ea tm e n t  

groups.

S i g n i f i c a n t  F va lues  fo r  d i f f e r e n c e s  among the Condit ion  I means 

were ob ta ined  f o r  t o t a l  d i s f l u e n c i e s  (< . 0 1 ) ,  t o t a l  r e p e t i t i o n s  (< .01 ) ,  

phrase  r e p e t i t i o n s  (< .01 ) ,  and word r e p e t i t i o n s  (< .05 ) .  N ons ign i f ic an t  

F va lues  were ob ta ined  fo r  par t-word  r e p e t i t i o n s ,  r e v i s i o n s ,  vocal  segre-
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g a te s  and non-ah d i s f l u e n c i e s .  Since four  of the e i g h t  d i s f lu e n c y  c a t e 

g o r ie s  evidenced s i g n i f i c a n t  d i f f e r e n c e s  between the  groups dur ing  Con

d i t i o n  I ,  adjustment  of the  Condit ion I I  means seems p a r t i c u l a r i l y  appro

p r i a t e .

A summary of the  a n a ly s i s  of covar iance  i s  shown in  Table 9.

The F value  fo r  the  r e v i s i o n  category was s i g n i f i c a n t  (< .01) i n d i c a t i n g  

the  presence  of group d i f f e r e n c e s  in the  a d ju s t e d  Condi t ion  I I  mean r e v i 

s ion  in d i c e s .  None of the  F va lues  c a l c u l a t e d  to  t e s t  the  d i f f e r e n c e s  

between the ad jus ted  Condit ion I I  means f o r  the  remaining seven d i s f lu e n c y  

c a t e g o r ie s  were s i g n i f i c a n t  (< .05 ) .  Thus, when d i f f e r e n c e s  in Condit ion 

I d i s f lu e n c y  measures are cons idered ,  the  four  groups of s u b je c t s  d i f f e r  

s i g n i f i c a n t l y  fo r  Condit ion I I  only in r e v i s i o n  type d i s f l u e n c i e s .

Duncan's New M ul t ip le  Range Tes t s  (84) were performed to  t e s t  

the  d i f f e r e n c e  between each of the p o s s i b l e  p a i r s  of  a d ju s ted  group means 

in  Condit ion I I .  Groups C-P75 and C-P25 had s i g n i f i c a n t l y  l a r g e r  (< .05) 

mean r e v i s i o n  in d ice s  than e i t h e r  Groups C-C or  C-P50. In a d d i t i o n ,  s i g 

n i f i c a n t  d i f f e r e n c e s  were obta ined  fo r  two o the r  d i s f lu e n c y  c a t e g o r i e s .  

Group C-P25 had a s i g n i f i c a n t l y  l a r g e r  (< .05) mean t o t a l  d i s f l u e n c y  i n 

dex than e i t h e r  Group C-C or Group C-P50 and a s i g n i f i c a n t l y  l a r g e r  

(< .05) mean vocal s eg rega te  index than any of  the  o th e r  th r e e  groups in 

Condit ion  I I .

Nonreward-Reward Comparisons

A t h i r d  ques t ion  asked in t h i s  i n v e s t i g a t i o n  was whether c h i l 

dren r e c e iv in g  p a r t i a l  reward fo r  speaking would e x h i b i t  h ighe r  speech 

d i s f lu e n c y  r a t e s  f o r  responses  t h a t  followed nonreward than fo r  responses  

t h a t  fol lowed reward.



TABLE 9

SUMMARY OF ANALYSIS OF COVARIANCE TESTING FOR DIFFERENCES BETWEEN THE ADJUSTED 
CONDITION II MEAN DISFLUENCY INDICES FOR EIGHT DISFLUENCY 

CATEGORIES FOR GROUPS C-C, C-P75, C-P50, AND C-P25

Source Sums of 
X

Squares
Y

Sums of Products 
XY

Sums of Squares 
Residual df ms F

Total Adj. Trt. 10.14 3 3.38 .61
Disfl. Error 400.12 486.90 370.98 142.96 26 5.50

Total 612.42 646.41 549.65 153.10 29

Vocal Adj. Trt. 1.48 3 .49 .73
Sags. Error 205.19 152.75 166.60 17.40 26 .67

Total 246.97 180.74 199.94 18.88 29

Non- Adj. Trt. 3.95 3 1.32 .42
Ah Error 189.91 233.59 169.25 82.75 26 3.18

Total 242.96 284.17 219.04 86.70 29

Total Adj. Trt. 2.99 3 1.00 1.35
Reps. lError 44.10 50.59 37.24 19.14 26 .74

Total 68.32 58.39 49.77 22.13 29

ND



TABLE 9 - - C o n t in u e d

Source Sums of 
X

S qua re s
Y

Sums o f  P r o d u c t s  
XY

Sums o f  S q u a re s  
R e s i d u a l d f ms F

P h ra s e Adj.  T r t . .95 3 .32 1.23
R e p s . E r r o r 7.04 7.38 2.55 6.46 26 .26

T o t a l 9.58 9.19 4.13 7.41 29

Word Adj.  T r t . .24 3 .08 .16
R e p s . E r r o r 12.23 15 .22 5.34 12.89 26 .50

T o t a l 18.89 17.11 8.67 13.13 29

P ar t -W ord A dj .  T r t . .28 3 .09 1.50
E r r o r 8.22 6.37 3.74 1.70 26 .06
T o t a l 9.36 7.37 4.30 1.98 29

R e v i s i o n s Adj . T r t . 14.61 3 4.87 34.78'
E r r o r 40.00 47.24 59.54 3.75 26 .14
T o t a l 46.76 43.45 58.73 18.36 29

- ii>
GO

S i g n i f i c a n t  a t  t h e  .01 l e v e l .
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Mean d i s f lu e n c y  index d i f f e r e n c e s  f o r  responses  fo l lowing non

reward and reward were ob ta ined  by s u b t r a c t in g  s u b j e c t s '  d i s f l u e n c y  i n 

d ic e s  fo r  responses  fo l lowing reward (R) from t h e i r  in d i c e s  f o r  responses  

fol lowing nonreward (NR), These comparisons involved  p i c t u r e s  eleven  to  

t h i r t y ,  Condit ion I I ,  f o r  Groups C-P75, C-P50, and C-P25 and p i c t u r e s  one 

t o  twenty,  Condit ion I ,  f o r  Group P50-C, These comparisons w i l l  hence

f o r t h  be r e f e r r e d  to  as mean NR-R d i f f e r e n c e s .

Since the order  of p i c t u r e s  was the  same fo r  the  s u b je c t s  in a l l  

f i v e  groups,  i t  was p o s s i b l e  to  analyze the  da ta  fo r  Group C-C four  t imes ,  

each time applying the  schedule of  reward used f o r  one of the  p a r t i a l l y  

rewarded groups .  The reward schedule f o r  Group C-P50, fo r  example, when 

a pp l ied  to  the  responses  from Group C-C, y ie ld ed  a s epara te  mean d i s f l u 

ency index fo r  Group C-C fo r  those p i c t u r e s  which fol lowed reward fo r  

Group C-P50 and fo r  those which fol lowed nonreward fo r  Group C-P50. Thus 

a comparable mean NR-R d i f f e r e n c e  could be ob ta ined  from the responses  of 

Group C-C, f o r  the same p i c t u r e s  which fo l lowed reward and nonreward in 

each of the o the r  four  groups.

Mean d i s f lu e n c y  in d ice s  fo r  responses  fol lowing nonreward and 

reward,  mean d i f f e r e n c e s ,  and t  va lues  f o r  d i f f e r e n c e s  between means are 

shown in Tables 10 through  13 f o r  the four  p a r t i a l l y  rewarded t r e a tm e n t  

groups and f o r  the  comparable measures f o r  Group C-C.

Group C-P75 s u b je c t s  were more d i s f l u e n t  in responses  fo l lowing 

nonreward than reward in a l l  d i s f lu e n c y  c a t e g o r i e s  except  phrase  r e p e t i 

t i o n s .  None of the  d i f f e r e n c e s  were s i g n i f i c a n t ,  however. Mean NR-R 

va lues  fo r  Group C-C were smal le r  than those  fo r  Group C-P75 in s ix  of 

e i g h t  cases ,  and were in no in s ta n ce  s i g n i f i c a n t .



TABLE 10

MEAN DISFLUENCY INDICES FOR PICTURES FOLLOWING NONREWARD (NR)  AND REWARD ( R ) ,
MEAN DIFFERENCES, AND t  VALUES FOR DIFFERENCES BETWEEN

MEANS FOR SUBJECTS IN GROUPS C-P75 AND C-C

Group Total
Disfl.

Vocal 
Segs.

Non-Ah
Disfl.

Total 
Reps.

Phrase 
Reps.

Word 
Reps.

Part-Word 
Reps. Revisions

C-P75
NR Mean 11.07 2.55 8.52 3.06 .82 1.47 .78 4.74
R Mean 10.23 2.25 7.99 2.75 .85 1.17 .71 4.22
Diff. .84 .30 .53 .31 -.03 .30 .07 .52
_t Value .76 .62 . 56 1.00 -.15 2.14 .30 .80

C-C
NR Mean 7.69 1.39 6.31 2.24 .45 .78 .98 3 . 1 5
R Mean 7 . 5 3 1.46 6.08 2.22 .48 .82 .82 3.06
Diff. .16 - .07 .23 .02 -.03 - .04 . 16 .09
t Value .24 — . 36 .37 .07 -.12 - .29 .73 .18

(J1



TABLE 11

MEAN DISFLUENCY INDICES FOR RESPONSES FOLLOWING NONREWARD ( NR)  AND REWARD ( R) ,
MEAN DIFFERENCES, AND t  VALUES FOR DIFFERENCES BETWEEN

MEANS FOR SUBJECTS IN GROUPS C-P50 AND C-C

Group Total
Disfl.

Vocal 
Segs.

Non-Ah
Disfl.

Total 
Reps n

Phrase 
Reps.

Word 
Reps.

Part-Word 
Reps. Revisions

C-P50
NR Mean 8.56 2.12 6.44 1.97 .45 .94 .56 3.05
R Mean 8.17 1.95 6.22 1.75 .35 1.00 .41 3.70
Diff. .39 .17 .22 .22 .10 - .06 .15 - .65
t Value .50 .40 .40 .51 .62 - .31 .83 -2.60

C-C
NR Mean 7.45 1.54 5.91 2.23 .47 .87 .87 2.91
R Mean 7.75 1.34 6.36 2.13 .50 .75 .80 3.40
Diff. - .30 .20 - .45 .10 -.03 .12 .07 - .49
t Value - .38 .80 -2.93* .15 -.12 .67 .18 “ 1 c 06

o \

* Significant at the .05 level of confidence.



TABLE 1 2

MEAN DISFLUENCY INDICES FOR RESPONSES FOLLOWING NONREWARD (NR)  AND REWARD ( R ) ,
MEAN DIFFERENCES, AND t  VALUES FOR DIFFERENCES BETWEEN

MEANS FOR SUBJECTS IN GROUPS C-P25 AND C-C

Group Total
Disfl.

Vocal 
Segs.

Non-Ah 
Disfl.

Total 
Reps.

Phrase 
Reps.

Word 
Reps.

Part-Word 
Reps. Revisions

C-P25
NR Mean 13.03 4.04 8.98 3.33 ,89 1.48 .94 4.14
R Mean 11.47 3.63 7.81 2.22 .75 .95 .52 4.55
Diff. 1.56 .41 1.17 1.11 .14 .53 .42 - .41
t Value 1.79 .77 2.17 4.48b .70 2.263 1.54 -1.20

C-C
NR Mean 7.67 1.43 6.24 2.24 .53 .77 .72 3.25
R Mean 7.29 1.52 5.77 2.17 .27 .74 1.17 2.78
Diff. .38 - .09 .47 .06 .26 .03 - .45 .47
t Value .54 - .17 .52 .16 1.62 .16 -1.57 1.12

^Significant at the .05 level of confidence.
b e ;Significant at the .01 level of confidence.



TABLE 13

MEAN DISFLUENCY INDICES FOR RESPONSES FOLLOWING NONREWARD (NR)  AND REWARD ( R ) ,
MEAN DIFFERENCES, AND t  VALUES FOR DIFFERENCES BETWEEN

MEANS FOR SUBJECTS IN GROUPS P50-C AND C-C

Group Total
Disfl.

Vocal 
Segs T

Non-Ah 
Disfl.

Total 
Reps.

Phrase 
Reps.

Word
Reps,

Part-Word 
Reps. Revisions

P50-C
NR Mean 8.36 1.56 6.80 2 . 6 3 .88 1 .0 5 .6 2 3.22
R Mean 8 . 5 0 1.54 6.92 3.19 .98 1.67 .63 3 . 2 5Diff „ - .14 .02 - .12 - . 56 -.10 -  .62 — o 01 -  .03
jt Value - .17 .08 -  .39 -1.20 - . 3 9 -1.77 -.02 -  .0 5

C-C
NR Mean 7.06 1 .3 0 5.77 1 .96 .46 .60 .85 2 .91
R Mean 6.88 1.29 5 . 5 2 1.76 .31 .76 .61 3 . 0 3
Diff c .18 .01 .25 . 20 .15 - .16 .24 - .12
t Value . 33 .04 .30 .67 . 68 - .70 .89 - .65

00
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P o s i t i v e  mean NR-R d i f f e r e n c e s  were obta ined  f o r  Group C-P50 in 

s ix  of e i g h t  d i s f lu e n c y  c a t e g o r i e s ;  These v a lu es ,  however, were small 

and in a l l  cases  n o n s ig n i f i can t»  These s u b je c t s  emit ted  s i g n i f i c a n t l y  

more r e v i s i o n s  (< .05) per  100 words on p i c t u r e s  t h a t  fol lowed reward 

than on p i c t u r e s  t h a t  followed nonreward.  Most mean NR-R d i f f e r e n c e s  

fo r  Group C-C were a l so  small and n o n s i g n i f i c a n t .  The neg a t iv e  mean NR-R 

value f o r  non-ah d i s f l u e n c i e s  f o r  Group C-C was s i g n i f i c a n t  (< .05 ) .

Children  in Group C-P25 were more d i s f l u e n t  on responses  to  p i c 

tu r e s  fo l low ing  nonreward than p i c t u r e s  fo l lowing reward.  The mean NR-R 

d i f f e r e n c e  f o r  t o t a l  d i s f l u e n c i e s  was l a rg e  and p o s i t i v e  mean NR-R d i f 

fe rence s  were ev iden t  fo r  seven of e i g h t  d i s f l u e n c y  c a t e g o r i e s .  Mean 

NR-R d i f f e r e n c e s  were s i g n i f i c a n t  f o r  t o t a l  r e p e t i t i o n s  (< .01) and fo r  

word r e p e t i t i o n s  (< =05). P o s i t i v e  mean NR-R va lues  were a l s o  evidenced 

fo r  Group C-C in s ix  of e i g h t  d i s f l u e n c y  c a t e g o r i e s  but  d i f f e r e n c e s  were 

small and in a l l  cases  n o n s i g n i f i c a n t .  The two groups show opposing 

t r e n d s  in the par t-word  r e p e t i t i o n  and r e v i s i o n  c a t e g o r i e s .  Group C-P25 

has a h ighe r  mean par t-word r e p e t i t i o n  index on responses  t h a t  fo l low 

nonreward than responses  t h a t  fo l low  reward and a h ighe r  mean r e v i s i o n  

index on responses  t h a t  fo l low  reward than responses  t h a t  fo l low  nonre

ward. Group C-C f o r  the  same responses  t h a t  f o r  Group C-P25 fo l low  non

reward shows a lower mean par t-word  r e p e t i t i o n  index and a h ighe r  mean 

r e v i s i o n  index than fo r  the  responses  t h a t  f o r  Group C-P25 fo l low  reward.

Group P50-C s u b je c t s  were s l i g h t l y  more d i s f l u e n t ,  bu t  nonsig-  

n i f i c a n t l y ,  on responses  fo l lowing reward than on responses  fol lowing non- 

reward. Negative mean NR-R va lues  were evidenced f o r  th e s e  s u b je c t s  in 

seven of e i g h t  d i s f lu e n c y  c a t e g o r i e s .  For the  corresponding  p i c t u r e s ,
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Group C-C showed small  p o s i t i v e  mean NR-R d i f f e r e n c e s  in s ix  of e i g h t  

d i s f l u e n c y  c a t e g o r i e s  none of which were s i g n i f i c a n t .

Discussion

I f  nonreward fo r  speaking responses  p r e v io u s ly  rewarded r e s u l t s  

in f r u s t r a t i o n ,  and ch i ld r e n  respond to  f r u s t r a t i o n  by being more d i s f l u 

en t  in speech, then i t  might have been expected t h a t  groups switched from 

a cont inuous  reward schedule in Condit ion  I to  a p a r t i a l  reward schedule 

in Condit ion I I  would have been more d i s f l u e n t  in the p a r t i a l  reward con

d i t i o n ,  This ,  however, was not  found to  be the  case in t h i s  i n v e s t i g a 

t i o n .  While t h e r e  were in c re as e s  in the  mean t o t a l  d i s f lu e n c y  in d i c e s  

fo r  Groups C-P50 and C-P25, the se  i n c re a s e s  were small and s t a t i s t i c a l l y  

n o n s i g n i f i c a n t .  The g r e a t e s t  i n c re a s e ,  a l though  a l so  n o n s i g n i f i c a n t ,  in 

the  mean t o t a l  d i s f l u e n c y  index occurred  fo r  Group C-C, while Group C-P75 

showed a s l i g h t  d ec rease  in t h e i r  mean t o t a l  d i s f l u e n c y  index in Condi

t i o n  I I  as compared with Condit ion I .  Group P50-C s u b je c t s  a l so  showed 

a decrease  in t h e i r  mean t o t a l  d i s f lu e n c y  index fo r  Condit ion I I .

S i g n i f i c a n t  r e s u l t s  may not have been obta ined  in t h i s  s tudy  be

cause of the  l i m i t e d  o p e ra t io n a l  view of f r u s t r a t i o n  as the emotional  r e 

sponses e l i c i t e d  when nonreward fol lows a response p re v io u s ly  rewarded.  

Although s ev e ra l  s t u d i e s  (_M, 63,  74, have found in c re a s e s  in the

"vigor"  of c e r t a i n  in s t rum en ta l  responses  ( f o r  example, l e v e r  p u l l i n g )  

fol lowing f r u s t r a t i v e  nonreward,  nonreward of  t h i s  type may not  a f f e c t  

speech f luency  measures.  Most ch i ld re n  are accustomed to  an i n t e r m i t t e n t  

schedule of  reward fo r  speech (75) and i t  i s  p o s s i b l e  t h a t  changing from 

a cont inuous  to  a p a r t i a l  schedule of reward fo r  speech w i l l  no t  e l i c i t  

emotional  r e a c t i o n s  which w i l l  be r e f l e c t e d  in d i s f lu e n c y  in c r e a s e s .
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C hi ld ren  may be more d i s f l u e n t  when the f r u s t r a t i o n  i s  o p e r a t i o n a l l y  de

f in e d  as a cons tan t  b locking  of  the  ch i ld re n  from some h ig h ly  d e s i r a b l e  

goa l .  Perhaps,  a l s o ,  the  e f f e c t s  of  nonreward f o r  speaking when reward 

i s  a n t i c i p a t e d  are r e f l e c t e d  in nonspeech behav iors  or  in parameters  of 

speech o the r  than f luency .

The p o s s i b i l i t y  e x i s t s  t h a t  the  emotional  r e a c t i o n s  evoked in 

c h i ld r e n  when nonreward fo l lows  speaking responses  p r e v io u s l y  rewarded 

would be r e f l e c t e d  in d i s f lu e n c y  in c r e a s e s ,  but  t h a t  c e r t a i n  v a r i a b l e s  

in f lu e n c e  the degree to  which t h i s  f r u s t r a t i v e  nonreward a f f e c t s  speech 

f luenc y .  A number of t h e s e  v a r i a b l e s  may have been r e s p o n s ib l e  fo r  the 

f a i l u r e  in ob ta in ing  s i g n i f i c a n t  d i s f l u e n c y  in c re a s e s  in  t h i s  s tudy fo r  

s u b j e c t s  switched from cont inuous  reward in Condi t ion I t o  p a r t i a l  reward 

in Condi t ion I I .

All groups showed s i g n i f i c a n t  or l a rge  in c r e a s e s  in the  mean 

number of words spoken pe r  p i c t u r e  in Condit ion I I  as compared with  Con

d i t i o n  I .  I t  i s  p o s s i b l e  t h a t  by g iv ing longer  responses  in Condit ion 

I I  s u b j e c t s  may have reduced t h e i r  d i s f l u e n c y  r a t e s  f o r  t h a t  con d i t io n .  

Cook ( 20 ) has s t a t e d  t h a t  long u t t e r a n c e s  r e f l e c t  t h a t  the  speaker  i s  

" g e t t i n g  in to  s t r i d e "  and i s  t a l k i n g  e a s i l y  about a f a m i l i a r  t o p i c .  In 

a d i s f l u e n c y  a n a ly s i s  of the  in te rv iew s  of  eleven  c o l l e g e  s tu d e n t s ,  he 

found t h a t  non-ah d i s f l u e n c i e s  were more p r e v a l e n t  in u t t e r a n c e s  of t h i r t y  

to  f i f t y  words in leng th  than in u t t e r a n c e s  of  l e s s  than t h i r t y  or  more 

than f i f t y  words. I f  l e n g th  of u t t e r a n c e  i s  r e l a t e d  t o  d i s f l u e n c y  r a t e  

t h i s  would have a g r e a t e r  in f lu en ce  on those groups switched from c o n t i n 

uous to  p a r t i a l  schedules  of  reward (C-P75, C-P50, and C-P25) s ince  these  

s u b j e c t s  mani fes ted  g r e a t e r  in c re as e s  in the  mean number of  words spoken
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per  p i c t u r e  than did the  con t inuous ly  rewarded s u b je c t s  of  Group C-C or 

s u b j e c t s  switched from p a r t i a l  t o  cont inuous  reward (Group P50-C).

There i s  l i t t l e  in formation  r e l a t i v e  to  the  e f f e c t s  of  c on t inu 

ous (lOO p e rc e n t )  reward on speech f luency .  I t  i s  unreasonab le ,  t h e r e 

f o r e ,  to  rega rd  group performances in Condit ion  I as basa l  f luency  mea

s u re s .  The r e s u l t s  of  t h i s  i n v e s t i g a t i o n  are  somewhat sugges t ive  t h a t  

cont inuous  reward might even cause s u b je c t s  to  in c re as e  d i s f l u e n c y .  Group 

C-C rece ived  100 p e rce n t  rewards in Condit ions  I and I I .  Although th e re  

was no reward schedule change f o r  t h i s  group,  they  s u b s t a n t i a l l y  increased  

t h e i r  mean t o t a l  d i s f l u e n c y  index in Condit ion  I I  as  compared to  Condi

t i o n  I .  Groups C-P75, C-P50, and C-P25 rece ived  100 p e rc e n t  rewards in 

Condi t ion  I .  An a n a l y s i s  of th e  responses  w ith in  Condit ion  I r evea led  

t h a t  Groups C-P50 and C-P25 s u b s t a n t i a l l y  inc reased  t h e i r  t o t a l  d i s f l u 

ency r a t e s  from the f i r s t  f iv e  to  the  second f ive  responses  of the con

d i t i o n .  Groups C-P75 and C-C showed s l i g h t  decreases  in t h e i r  mean t o t a l  

d i s f lu e n c y  in d i c e s  on the  second f iv e  responses  of Condit ion  I .  I t  ap

pea rs  t h a t  one reason fo r  Groups C-P50 and C-P25, a t  l e a s t ,  no t  showing 

h ighe r  d i s f l u e n c y  in d ice s  in Condit ion  I I  than Condit ion I i s  t h a t  they 

were a l re ad y  in c re as in g  t h e i r  d i s f l u e n c y  r a t e s  before they were switched 

from a cont inuous to  a p a r t i a l  reward schedule .

There are c e r t a i n  a s p ec t s  of  the  exper imenta l  des ign  fo r  t h i s  

s tudy which may have in f luenced  the  r e s u l t s  in such a way as to  l e ssen  

the  p r o b a b i l i t y  of  ob ta in ing  th e  p r e d ic t e d  changes.  The rewards ( the  M 

and M's) f o r  example, were accumulated in a c l e a r  p l a s t i c  tube such t h a t  

the  c h i ld r e n  could see the  rewards but  could n e i t h e r  touch them nor e a t  

them u n t i l  the  candy reached the  red l i n e  on the tube .  The c h i ld r e n
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t h e r e f o r e  could see the  presumably d e s i r a b l e  candy but  were blocked from 

ob ta in ing  i t  immediately.  Blocking a c h i ld  from a d e s i r a b l e  goal  i s  of 

course ,  one o p e ra t i o n a l  procedure fo r  c r e a t i n g  a f r u s t r a t i n g  s t a t e  of  a f 

f a i r s  (5, 41, . The ch i ld ren  in t h i s  s tudy ,  t h e r e f o r e ,  may have

been f r u s t r a t e d  by t h i s  procedure as well  as by the  nonreward of  p r e v i 

ous ly  rewarded responses .  Seeing the candy rewards accumulate in  the  

tube may a l so  have r e s u l t e d  in the  c h i ld r e n  a n t i c i p a t i n g  the  e a t i n g  of  

the  candy. Some of the  p h y s io lo g i c a l  and emotional  responses  aroused in 

the s u b je c t  by see ing the candy and a n t i c i p a t i n g  i t s  e a t in g  may d i s r u p t  

speech f luency .  Reac tions  such as the se  may not  be un l ike  those  which 

Hull ( ^ ,  and Spence ( ^ ,  82) have de s ig n a t e d  as f r a c t i o n a l  goal  r e 

sponses.

The e f f e c t s  of f a t i g u e  and boredom on speech f luency  cannot  be 

d iscounted  in t h i s  i n v e s t i g a t i o n .  The speaking ta sk  of  s t o r y - t e l l i n g  i s  

demanding of  the c h i ld  in terms of  time and d i f f i c u l t y .  Experimental  

s e s s ions  o r d i n a r i l y  l a s t e d  from tw en ty - f iv e  to  f o r t y  minutes with  the  

c h i ld  v e r b a l i z i n g  most of t h i s  t ime.  Completion of the  exper imenta l  ta sk  

( t e l l i n g  t h i r t y  s t o r i e s )  n e c e s s i t a t e d  a l so  t h a t  the  ch i ld  s t a y  sea ted  in 

h i s  c h a i r  and remain in the  experimental  room. Ind iv idua l  c h i ld r e n  may 

r e a c t  to  being confined and l im i t e d  in movement and to  f a t i g u e  by being 

more d i s f l u e n t  in t h e i r  speech.

I t  was not  always p o s s i b l e  to  determine immediately i f  a c h i ld  

had ended h i s  s t o r y  or  was j u s t  paus ing .  Therefore the time e l a p s in g  be

tween the  end of  a s u b j e c t ' s  s t o r y  and the  d i spens ing  of a reward was not 

c o n s ta n t .  Thus, c e r t a i n  su b je c t s  may have faced de lay  in w a i t ing  f o r  the 

candy to  be dropped in to  the  c o l l e c t i o n  tube which may have r e s u l t e d  in
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f r u s t r a t i o n  even when responses  were rewarded. The p o s s i b l e  f r u s t r a t i o n  

r e s u l t i n g  from blocking the  c h i ld  from the  candy,  from confinement in the 

room, and from the de lay  in p r e s e n t in g  rewards could e x p la in ,  a t  l e a s t  in 

p a r t ,  the  in c re a s e  of d i s f l u e n c y  from Condi t ion I to  Condi t ion  I I  fo r  

Group C-C, C-P50, and C-P25 and w ith in  Condit ion  I f o r  Groups C-P50 and 

C-P25.

Some c h i ld ren  evidenced concern t h a t  time would run out  before  

they  could t e l l  enough s t o r i e s  to  f i l l  the  tube and win the  p r i z e .  These 

s u b je c t s  asked the  exper imenter  how many p i c t u r e s  were l e f t  or  at tempted 

to  see how many p i c t u r e s  were remaining.  O thers ,  on the  o th e r  hand, ap

peared  r e l a t i v e l y  unconcerned as to  how many p i c t u r e s  t h e r e  were in the 

t a s k .  Sub jec ts  concerned with t ime,  even though they  may be con t inuous ly  

rewarded,  might be more d i s f l u e n t  than s u b je c t s  not  concerned with t ime.  

S ub jec t s  not  concerned with  time e laps ing  may show l i t t l e  change in  d i s 

f luency  because they f e e l  they w i l l  be given enough t r i a l s  to  e v e n tu a l ly  

f i l l  the  tube  with candy.

The rewards used in t h i s  s tudy (candy and ' T h a t ' s  good. Try 

a g a i n ! ' )  may not  have been s u f f i c i e n t l y  m ot iva t ing  f o r  a l l  s u b je c t s  so 

t h a t  t h e i r  absence would r e s u l t  in f r u s t r a t i o n  r e a c t i o n s .  M and M's 

have,  however, been demonstrated to  be among the  more d e s i r a b l e  rewards 

f o r  c h i ld r e n  ( % ) .  Children  were not  depr ived  of candy fo r  c o n t ro l l e d  

p e r io d s  of  time p r i o r  to  p a r t i c i p a t i n g  in  the p r e s e n t  s tudy .  Also c e r 

t a i n  c h i ld r e n  may have a h ighe r  p re fe renc e  fo r  M and M candy than o th e rs  

and th e r e f o r e  have been more d i s f l u e n t  than s u b je c t s  ca r ing  l i t t l e  about  

M and M candy.

R esu l t s  could a l s o  have been a f f e c t e d  i f  s i t u a t i o n a l  p i c t u r e s
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do not  have the  same st imulus  va lue  fo r  a l l  c h i ld r e n .  A c h i l d  who t e l l s  

a s t o r y  about  a p i c t u r e  of a s i t u a t i o n  s im i l a r  to  one he has r e c e n t l y  ex

p er ienced  might  be l e s s  d i s f l u e n t  on t h a t  p i c t u r e  than a c h i ld  f o r  whom 

the  s i t u a t i o n  has l i t t l e  meaning. C e r t a in  p i c t u r e s  may remind ch i ld re n  

of  " unp leasan t "  or  "happy" exper iences  and r e s u l t  in t h e i r  being more or 

l e s s  d i s f l u e n t  on those p i c t u r e s .  Apart from in d iv id u a l  s u b j e c t s '  r e a c 

t i o n s  to  c e r t a i n  p i c t u r e s ,  some p i c t u r e s  may tend to  b r ing  about  emotional  

r e a c t i o n s  in the c h i ld r e n  as a group more than o th e r  p i c t u r e s .  This v a r i 

able was not  c o n t r o l l e d  when p i c t u r e s  were randomly ass igned  to  Condi

t i o n s  I and I I  or  t o  reward or  nonreward.

The t ime pe r iod  between reward or  nonreward even ts  and the  be

g inning  of  the  s t o r y - t e l l i n g  responses  fo l lowing the se  even ts  was another 

u n c o n t ro l l e d  v a r i a b l e .  There i s  reason  to  be l i e v e  t h a t  the  emotional  r e 

ac t io n s  e l i c i t e d  by nonreward when reward i s  expected r a p i d l y  d i s s i p a t e  

with t ime.  Watson and Ryan (88) in a s tudy of  reward e f f e c t s  on k in d e r 

g a r ten  c h i l d r e n ' s  l e v e r  p u l l i n g  r e sponses ,  found t h a t  the  f r u s t r a t i o n  e f 

f e c t  ( f a s t e r  l e v e r  p u l l i n g  speeds fo l lowing nonrewarded t r i a l s  than r e 

warded t r i a l s )  could only be r e l i a b l y  demonstrated when the  l e v e r  p u l l i n g  

responses  followed the  nonreward by f i v e  seconds. When speeds of l eve r  

p u l l i n g  responses  fo l lowing  nonreward by ten  and twenty seconds were mea

sured ,  the  f r u s t r a t i o n  e f f e c t  was not  demonst rab le .  S ub jec ts  in  the 

p r e s e n t  s tudy f r e q u e n t ly  looked s i l e n t l y  a t  the  p i c t u r e  be fo re  beginning 

t h e i r  s t o r y ,  asked q u es t ions  of  the  experimenter ,  or  made i r r e l e v a n t  com

ments e i t h e r  be fo re  or  a f t e r  p r e s e n t a t i o n  of the  p i c t u r e .  Comments, 

q u e s t i o n s ,  and paus ing by s u b je c t s  inc reased  the  time pe r iod  between the 

nonreward even t  and the  beginning of the  s to ry - re s p o n s e  fo l low ing .  With
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t h i s  t ime in c r e a s e ,  emotional  r e a c t io n s  induced by nonreward which might 

be evidenced as d i s f l u e n c y  in c re a ses  could d i s s i p a t e  and s u b je c t s  might 

show l i t t l e  d i s f l u e n c y  change.

The verba l  s t imulus  "No. Try aga in ! "  may be regarded as a mild 

form of punishment in s t e a d  of simply a nonreward f o r  a speaking response .  

Nonreward i t s e l f  may even be viewed as punishment in t h a t  p o s i t i v e  r e i n 

forcement i s  w ithhe ld  from the s u b je c t .  The s t im ulus  "No. Try aga in !"  

was used to  l e t  the  c h i ld  know t h a t  the response was considered  f in i sh e d  

and a l so  to  s ig n a l  nonreward of  the speech response .  I t  was f e l t  t h a t  

the  c h i ld ,  in the  absence of such a s i g n a l ,  might emit some behavior t h a t  

would i n t e r f e r e  with the  exper imenta l  t a sk  of  s t o r y - t e l l i n g ,  such as ,  

g e t t i n g  out  of  h i s  c h a i r  to  look behind the  clown f i g u r e .  P a r t i c u l a r  

p re f e r e n c e  of  the  word "no" r e s t e d  on the  f a c t  t h a t  t h i s  word had been 

shown to  be l e a s t  e f f e c t i v e  as a verba l  p un ishe r  with r e s p e c t  to  o the r  

ve rba l  and nonverbal  s t im u l i  ( l 3 ) .

The r e s u l t s  of  t h i s  i n v e s t i g a t i o n  are  somewhat s im i l a r  to  those 

s tu d i e s  d ea l in g  with the  e f f e c t s  of random punishment on speech f luency  

and sugges t  t h a t  "No. Try aga in !"  p o s s i b ly  served as a random av e r s iv e  

s t im u lus .  Three of four groups (C-P50, C-P75, and P50-C) i l l u s t r a t e d  

h ighe r ,  al though n o n s i g n i f i c a n t ,  mean t o t a l  d i s f lu e n c y  in d ice s  under con

d i t i o n s  of p a r t i a l  reward than c ond i t ions  of  cont inuous  reward.  These 

r e s u l t s  are c o n s i s t e n t  with i n v e s t i g a t i o n s  t h a t  show s u b je c t s  to  become 

s l i g h t l y  more d i s f l u e n t  under cond i t ions  of  random punishment (n_, 36, 70, 

83) .  One might view random nonreward fo r  a speaking response as e s s e n 

t i a l l y  the same as random punishment of a response .

Ind iv idua l  c h i ld r e n  vary in terms of f r u s t r a t i o n  t o l e r a n c e  (87)
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as well  as the manner in which they  respond to  f r u s t r a t i n g  s i t u a t i o n s  

(25, 92 , 93) .  Tests  of f r u s t r a t i o n  such as the  Rosenzweig P ic tu r e  F ru s 

t r a t i o n  Tes t  (61) are based on the  f a c t  t h a t  i n d i v id u a l s  respond d i f f e r 

e n t l y  to  f r u s t r a t i o n .  I t  i s  r easonab le  to  expec t  t h a t  nonreward fo r  

speaking responses  t h a t  have p r e v io u s ly  been rewarded w i l l  a f f e c t  the 

speech f luency  of some c h i ld r e n  more than o t h e r s .  I t  may be more p r o f i t 

a b le ,  t h e r e f o r e ,  to  s tudy  the e f f e c t s  of f r u s t r a t i v e  nonreward with i n d i 

v id u a l  s u b je c t s  r a t h e r  than groups of i n d i v i d u a l s .

Two s u b jec t s  in t h i s  s tudy responded such t h a t  t h e i r  in d iv id u a l  

d i s f l u e n c y  in d ice s  markedly a f f e c t e d  the  mean d i s f l u e n c y  in d i c e s  of  t h e i r  

p a r t i c u l a r  groups.  The performance of a s in g l e  s u b je c t  in Group C-C 

g r e a t l y  a f f e c t e d  the  mean t o t a l  d i s f l u e n c y  index f o r  h i s  group. On l i s 

te n in g  to  the  tape reco rd in g  fo r  t h i s  c h i ld  the  exper imen ter  noted t h a t  

the c h i ld  f r e q u e n t ly  commented on how d i f f i c u l t  the  p i c t u r e s  were and 

t h a t  he d id  not  f e e l  capable  of  t e l l i n g  s t o r i e s  about  the p i c t u r e s .  This 

c h i ld  more than doubled h i s  t o t a l  d i s f lu e n c y  index (7.36  to  14.83) in 

Condi t ion  I I  compared with  Condit ion  I and thus  e l e v a te d  the  group mean 

t o t a l  d i s f lu e n c y  index c o n s id e ra b ly .

Another s u b je c t  in  Group C-P25 markedly in f luenced  the  group 

mean t o t a l  d i s f lu e n c y  index fo r  h i s  group. This s u b j e c t ,  dur ing Condi

t i o n  I was d i s t r a c t a b l e , j o v i a l ,  g e n e ra l ly  uncoopera t ive  and h igh ly  d i s 

f l u e n t .  Upon hearing  the  f i r s t  "No. Try aga in !"  from the clown, he be

came q u i e t ,  a t t e n t i v e  and i n c r e a s in g ly  f l u e n t  and ac ted  as i f  the clown 

had s a id  "no" s p e c i f i c a l l y  to  pun ish  h i s  behav ior .  When the  t o t a l  d i s 

f luency  ind ices  fo r  the se  two s u b je c t s  are not inc luded  in the  mean t o t a l  

d i s f l u e n c y  ind ice s  fo r  t h e i r  p a r t i c u l a r  groups,  the  r e s u l t s  f o r  Groups
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C-C and C-P25 are  in agreement with  the  e a r l i e r  p r e d i c t i o n  t h a t  su b je c t s  

changed from continuous  to  p a r t i a l  reward would show in c r e a s e s  in d i s f l u 

ency and s u b j e c t s  con t inu ing  t o  r e c e iv e  100 pe rc e n t  rewards would show 

l i t t l e  d i s f l u e n c y  change.

I n d iv id u a l s  may a l so  employ d i f f e r e n t  approaches to  the  e x p e r i 

mental  t a sk  of  s to ry  t e l l i n g .  Sub jec ts  were i n s t r u c t e d  only  to  " t e l l  

s t o r i e s "  about  the  p i c t u r e s  p r e s e n te d  to  them. Some s u b j e c t s  named the 

items and d esc r ibe d  the a c t io n s  in the p i c t u r e s  while o th e r s  employed 

more e l a b o r a t e  e xp lana t ions  or  s t o r i e s .  Levin,  Silverman and Ford (50) 

found c h i ld r e n  to  be s i g n i f i c a n t l y  more d i s f l u e n t  when the  speaking  ta sk  

involved exp lana t ion  r a t h e r  than d e s c r i p t i o n .  Conceivably d i s f l u e n c y  

r a t e s  of  s u b j e c t s  in t h i s  s tudy could be a f f e c t e d  by the  type  of  response ,  

t h a t  i s ,  d e s c r i p t i o n  or  e x p la n a t io n .

In d iv id u a l  d i f f e r e n c e s  in the i n t e r p r e t a t i o n  of nonreward may 

a l so  in f lu e n c e  speech f luency .  I n d i c a t i o n s  of  the se  d i f f e r e n c e s  were r e 

f l e c t e d  in  the  comments of s u b j e c t s  a f t e r  complet ion of  the  t a s k .  When 

asked what they  thought  had happened when the  clown s a id  "No. Try again !" 

most s u b j e c t s  responded in one of two ways. Some s t a t e d  t h a t  they  f e l t  

they  had not  t o l d  a "good enough" s t o r y  while o th e rs  s imply s t a t e d  t h a t

they  d id  not  know the  reason  f o r  the  clown saying "No. Try ag a in ! "  Re

ac t io n s  to  f r u s t r a t i o n  are r e p o r t e d  to  be more vigorous when the  imposed 

f r u s t r a t i n g  even t  i s  a r b i t r a r y  r a t h e r  than n o n a r b i t r a r y  ( j ^ ,  _16, 57).

Chi ldren  who f e e l  t h a t  nonreward s i g n a l s  t h a t  they have not  t o l d  a good

s to r y  may view the  even t  as n o n a r b i t r a r y  and j u s t i f i a b l e .  The i r  r e a c t io n  

may be to  t r y  to  " t e l l  a b e t t e r  s t o r y "  and they  may show l i t t l e  change in 

t o t a l  d i s f l u e n c y .  Children  who see no reason fo r  the nonreward and view
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the  event  as an a r b i t r a r y ,  u n j u s t i f i a b l e  punishment may respond emotion

a l l y  and with more d i s f l u e n c y  when speaking .

S u b je c t s '  re sponses  to  f r u s t r a t i v e  nonreward c ond i t ions  may be 

in f luenced  by age. I t  has been shown t h a t  o ld e r  c h i ld r e n  tend to  e x h i b i t  

more r a t i o n a l i z i n g  and problem-solv ing  type responses  in f r u s t r a t i n g  s i t 

ua t io n s  (25, 93 ).  The c h i ld r e n  of t h i s  s tudy were s l i g h t l y  o ld e r  than 

those  s u b je c t s  employed in  the  in s t rum en ta l  s t u d i e s  demonst ra t ing i n 

c rea se s  in v igor  of responding  fo l lowing nonreward even t s .  Conceivably,  

seven-yea r -o ld  c h i ld r e n  encounter  nonreward s i t u a t i o n s  with some degree 

of r e g u l a r i t y .  Thus, c h i ld r e n  in t h i s  i n v e s t i g a t i o n  may have accepted  

f r u s t r a t i v e  nonreward f o r  speaking as a " n a tu r a l  consequence" and simply 

r a t i o n a l i z e d  any r e a c t i o n s  evoked by the  nonrewards.

Although the  p r e d ic t e d  changes in t o t a l  d i s f lu e n c y  from Condi

t i o n  I to  Condit ion I I  were not ob ta ined ,  or  a t  l e a s t  were not s t a t i s t i 

c a l l y  s i g n i f i c a n t ,  the  four  groups t h a t  were switched to  a d i f f e r e n t  

schedule of  reward f o r  speaking in Condit ion  I I  e x h i b i t  a t r en d  with r e 

spec t  to  the  emission of  c e r t a i n  d i s f l u e n c y  types  not  seen in the  perform

ances of  s u b je c t s  in  Group C-C. From Condi t ion  I to  Condit ion I I  Groups 

C-P75, C-P50, C-P25, and P50-C i l l u s t r a t e  s u b s t a n t i a l  ab so lu te  and p ro 

p o r t i o n a l  decreases  in t h e i r  mean vocal  s e g reg a te  in d ice s  and g r e a t l y  i n 

c rea se  t h e i r  p ro p o r t i o n s  fo r  non-ah d i s f l u e n c i e s .  Sub jec ts  (Group C-C) 

con t inu ing  t o  r e c e iv e  100 p e rc e n t  rewards in  Condit ion  I I  show s l i g h t  and 

moderate abso lu te  i n c r e a s e s  fo r  vocal  s eg reg a te s  and non-ah d i s f l u e n c i e s  

r e s p e c t i v e l y ,  but  small  p r o p o r t i o n a l  changes in  bo th  of th e se  d i s f l u e n c y  

c a t e g o r i e s .  One reason  f o r  the  p r o p o r t i o n a l  in c re a s e  in non-ah d i s f l u 

en c ie s  f o r  Groups C-P75, C-P50, C-P25 and P50-C was t h a t  the se  groups
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i l l u s t r a t e d  c o n s i s t e n t  a b s o lu t e  and p r o p o r t i o n a l  in c re a s e s  in r e v i s i o n s .  

Group C-C s u b je c t s ,  while showing an abso lu te  in c re a s e  in  r e v i s i o n s  fo r  

Condit ion  I I  shows a p r o p o r t i o n a l  decrease  f o r  t h i s  type d i s f lu e n c y .

I t  has been found (53) t h a t  pauses ,  f i l l e d  (vocal  s eg rega tes )  

and u n f i l l e d  ( s i l e n t  p au s es ) ,  tend to  occur most o f t e n  in  the  speech se 

quence a t  p o in t s  of high u n c e r t a i n t y  in e i t h e r  semantic ( l e x i c a l )  or 

grammatic ( s t r u c t u r a l )  cho ice .  R e l a t iv e  p re fe ren c e  fo r  f i l l e d  or  u n f i l l e d  

pauses  seems to  be an aspec t  of  in d iv id u a l  s t y l e  of  speaking (33, 49, 53).  

Maclay and Osgood (M )  sugges t  t h a t  the  d i s t i n c t i o n  between f i l l e d  and 

u n f i l l e d  pauses l i e s  mainly in the d u ra t i o n  of the nonspeech i n t e r v a l .  

These au thors  as well as o th e r s  ( ^ ,  75) f e e l  t h a t  th e  speaker i s  m ot i 

va ted  to  keep c o n t ro l  of the  conserva t ion  " u n t i l  he has achieved a mea

sure of comple t ion ."  But a speaker  l e a rn s  t h a t  i t  i s  dur ing  s i l e n t  pauses 

t h a t  he i s  most l i k e l y  to  lo se  the conve rsa t iona l  " b a l l . "  Therefore ,  the 

longer  the  pause,  the more l i k e l y  the  speaker i s  to  produce a vocal  seg

r e g a t e  in order  to  inform the  l i s t e n e r  he i s  s t i l l  in c o n t r o l .  Thus, the 

f requency  of f i l l e d  pauses  i s  hypothesized to  depend on the  le ng th  of the 

nonspeech i n t e r v a l  and the  degree of a s p e a k e r ' s  s i l e n c e  t o l e r a n c e .

Levin and Silverman (49) have s t a t e d  t h a t  grammatical  and sen

tence  c o r r e c t io n s  ( ' r e v i s i o n s '  in t h i s  s tudy) r e p r e s e n t  e f f o r t s  by sub

j e c t s  to  " t r y  and do a b e t t e r  jo b . "  Many of the c h i ld r e n  in t h i s  s tudy 

commented in the  p o s t - t a s k  conversa t ion  t h a t  they i n t e r p r e t e d  "No. Try 

ag a in ! "  as in d i c a t i n g  t h a t  the  clown did no t  l i k e  t h e i r  s t o r y  and t h a t  

they  t r i e d  to  t e l l  a b e t t e r  one.

Condit ion I I  dec rease s  in vocal seg rega te s  f o r  Groups C-P75, 

C-P50, and C-P25 suggest  t h a t  one of the e f f e c t s  of  f r u s t r a t i v e  nonreward
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may be to  reduce the  amount of time speakers  spend in s i l e n t  and f i l l e d  

pauses (vocal  s eg reg a te s )  a t  p o in t s  of  u n c e r t a i n t y  in  th e  speech sequence.  

I f  speakers  spend l e s s  time s i l e n t l y  dec id ing  what they are going to  say, 

they would no t  f e e l  the need to  i n s e r t  a vocal  s eg rega te  i n t o  th e  non

speech i n t e r v a l  to  s igna l  t h a t  they  are not  ye t  f i n i s h e d  speaking .  In 

a d d i t i o n ,  i f  l e s s  time i s  spent  in d ec i s io n  making a t  p o i n t s  of  high un

c e r t a i n t y ,  then the  l i k e l i h o o d  of  r e v i s i o n  once the person beg ins  to  

speak i s  in c re a s e d .  Revision inc re a s e s  fo r  s u b je c t s  changing reward 

schedules  in Condit ion  I I  suppor t  the  spe c u la t io n  t h a t  f r u s t r a t i v e  non

reward may decrease  a s p e a k e r ' s  d e c i s io n  t ime.

I f  the  red u c t io n  in vocal  s eg reg a te s  and in c re a s e  in  r e v i s i o n s  

i s  an e f f e c t  of f r u s t r a t i v e  nonreward then the  ques t ion  a r i s e s  as to  why 

s im i l a r  changes in  vocal  s eg rega te  and r e v i s i o n  in d i c e s  occurred  fo r  

Group P50-C from Condi t ion I to  Condi t ion I I .  I t  may be t h a t  the  sub

j e c t s  in t h i s  group,  when confronted  with nonrewards in  Condit ion I ,  a l so  

t r i e d  to "improve" t h e i r  s t o r i e s  by reducing  pause t ime.  The cont inuous 

rewards of  Condi t ion I I  might  have served to  reward t h i s  behav io r  and to 

cause an inc re ase  in i t .  I f  t h i s  i s  t r u e ,  then i t  would appear t h a t  the 

changes in  vocal  s eg rega tes  and r e v i s i o n s  observed in Condit ion  I I  fo r  

Groups C-P75, C-P50, and C-P25 might be the  e f f e c t  of the  nonrewards in 

the  p a r t i a l  schedule i t s e l f  r a t h e r  than the e f f e c t  of swi tch ing  from con

t inuous  t o  p a r t i a l  rewards.  On the o th e r  hand, ten  cont inuous  rewards 

may not  be necessary  to  e s t a b l i s h  f r u s t r a t i v e  nonreward.  The i n s t r u c t i o n s  

to  the  c h i ld r e n  regard ing  rewards ,  the  i n i t i a l  rewarded r esponse ,  p lus  

the  50 p e rc e n t  rewards in Condit ion I may have been s u f f i c i e n t  to e s t a b 

l i s h  " f r u s t r a t i v e  nonreward" f o r  the  s u b je c t s  in  Group P50-C.
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The expectancy t h a t  Condit ion  I I  d i s f l u e n c y  inc re a s e s  fo r  p a r 

t i a l l y  rewarded s u b je c t s  (Groups C-P75, C-P50, and C-P25) would be c o r 

r e l a t e d  with the  r a t i o  of rewards to  nonrewards in  the  p a r t i a l  schedule 

was not suppor ted by the  d a t a .  The f a c t  t h a t  the  ad ju s ted  mean t o t a l  

d i s f l u e n c y ,  r e v i s i o n ,  and vocal  s eg rega te  i n d i c e s  f o r  Group C-P25 were 

s i g n i f i c a n t l y  d i f f e r e n t  than those fo r  Groups C-C and C-P50 i s  somewhat 

sugges t ive  t h a t  s u b je c t s  changed from a cont inuous  to  a p a r t i a l  schedule 

of  reward f o r  speaking are more l i k e l y  to  in c re a s e  d i s f lu e n c y  s i g n i f i 

c a n t ly  when the  schedule  of reward c o n ta in s  a small  r a t i o  of rewards to  

nonrewards.

While most of  the d i f f e r e n c e s  were small  and n o n s i g n i f i c a n t  t h e r e  

appears to  be a tendency fo r  s u b je c t s  in Groups C-P75, C-P50, and C-P25 

to  have h ighe r  d i s f lu e n c y  in d ice s  fo r  responses  fo l lowing nonreward than 

fo r  those fo l lowing reward in Condit ion 11. This  tendency i s  seen most 

c l e a r l y  in Group C-P25 fo r  which s i g n i f i c a n t  mean NR-R d i f f e r e n c e s  were 

ob ta ined  in two c a t e g o r i e s  and la rge  but  n o n s i g n i f i c a n t  d i f f e r e n c e s  were 

evidenced in s ev e ra l  o th e r  d i s f l u e n c y  c a t e g o r i e s .  The one n o t i c e a b l e  ex

cep t ion  to  t h i s  tendency i s  in the ca tegory  of  r e v i s i o n s .  Group C-P50 

had s i g n i f i c a n t l y  more r e v i s i o n s  and Group C-P25 had s u b s t a n t i a l l y ,  

though not  s i g n i f i c a n t l y ,  more r e v i s i o n s  fo l lowing  rewarded responses  

than fo l lowing  nonrewarded r e sponses .  Although t h e r e  were some excep

t i o n s ,  comparable mean NR-R d i f f e r e n c e s  f o r  Group C-C were g e n e r a l l y  

sm al le r  than those  f o r  the  p a r t i a l l y  rewarded groups .

Group C-P25 s u b je c t s  em it ted  s i g n i f i c a n t l y  more t o t a l  r e p e t i t i o n s  

fo l lowing  nonreward than reward.  This d i f f e r e n c e  in t o t a l  r e p e t i t i o n s  

was due p r i m a r i l y  to  s u b s t a n t i a l  d i f f e r e n c e s  in par t-word r e p e t i t i o n s  and
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in word r e p e t i t i o n s .  In a d d i t i o n ,  r e v i s i o n s  c o n s t i t u t e d  a much smal le r  

p ro p o r t i o n  of the  t o t a l  d i s f l u e n c i e s  fo l lowing nonreward than fol lowing 

reward f o r  t h i s  group.  Group C-P50 emit ted  more r e p e t i t i o n s  and s i g n i 

f i c a n t l y  fewer r e v i s i o n s  while Group C-P75 showed more r e p e t i t i o n s  and 

a l so  more r e v i s i o n s  fo l lowing  nonreward than reward. Part -word r e p e t i 

t i o n s ,  and word r e p e t i t i o n s ,  t o  a l e s s e r  e x t e n t  (9,  ^ ) ,  a re  among the 

d i s f l u e n c i e s  most l i k e l y  to  be labe led  s t u t t e r i n g .  Rev is ions ,  on the 

o th e r  hand, are more l i k e l y  to  be cons idered  'normal '  d i s f l u e n c i e s  (42).  

There appears ,  t h e r e f o r e ,  t o  be a tendency as the  r a t i o  of rewards to  

nonrewards decreases  f o r  the  responses  fo l lowing  nonreward to  con ta in  a 

h ighe r  p ro p o r t i o n  of those  d i s f l u e n c i e s  cons idered s t u t t e r i n g - t y p e  d i s 

f lu e n c i e s  and a smal le r  p ro p o r t io n  of  those considered  'normal '  d i s f l u 

e n c i e s .

Unlike the  groups which were switched from a cont inuous  to  a 

p a r t i a l  schedule .  Group P50-C had h ighe r  d i s f l u e n c y  in d i c e s  in  seven of 

e i g h t  c a t e g o r i e s  f o r  responses  fo l lowing  reward than fo r  those  fol lowing 

nonreward.  All d i f f e r e n c e s  were n o n s i g n i f i c a n t ,  however. I t  would ap

p e a r ,  though,  t h a t  the d i r e c t i o n  of the switch between continuous and 

p a r t i a l  schedules  may have a d i f f e r e n t i a l  e f f e c t  on the  s u b j e c t s '  r a t e s  

of v a r io u s  types  of d i s f l u e n c i e s  fol lowing rewarded and nonrewarded r e 

sponses.



CHAPTER V

SUMMARY

The purpose of t h i s  experiment was to  examine the  e f f e c t s  of 

changes between cont inuous  and p a r t i a l  schedule s  of  reward f o r  speaking 

on the  speech d i s f lu e n c y  r a t e s  of normal speaking c h i ld r e n .  F i f t y  seven- 

y e a r -o ld  male c h i ld r e n ,  f iv e  groups of  ten  ch i ld re n  each,  t o l d  s t o r i e s  

about each of  t h i r t y  s i t u a t i o n a l  p i c t u r e s .  Four t r ea tm e n t  groups to ld  

s t o r i e s  about  ten  p i c t u r e s  in Condit ion I and twenty p i c t u r e s  in  Condi

t i o n  I I .  One of the se  groups (Group C-C) rece ived  100 p e rc e n t  ( co n t in u 

ous) rewards in both co n d i t io n s .  The o th e r  th r e e  groups r ece iv ed  100 

p e rce n t  rewards in Condit ion I and rewards f o r  75 p e rcen t  (Group C-P75), 

50 p e rce n t  (Group C-P50),  and 25 p e rce n t  (Group C-P25) of t h e i r  responses  

in Condit ion  I I .  A f i f t h  t r ea tm e n t  group (Group P50-C) t o l d  s t o r i e s  

about twenty p i c t u r e s  in Condit ion I and t e n  p i c t u r e s  in Condit ion  I I ,  

with 50 p e rc e n t  of these  responses  in Condi t ion  I and 100 p e rc e n t  of  the 

re sponses  in Condit ion  I I  rewarded. In each cond i t ion  reward or  nonre

ward was not  con t ingen t  upon a s p e c i f i c  behavior  but  followed each r e 

sponse according  to  a prear ranged  schedule .  Reward schedules were d i f 

f e r e n t  f o r  a l l  f i v e  groups,  bu t  were i d e n t i c a l  fo r  a l l  s u b je c t s  w ith in  a 

p a r t i c u l a r  group.

Sound reco rd ings  of a l l  the responses  from each c h i ld  were made
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and the  responses  were l a t e r  t r a n s c r i b e d  verba t im .  The t r a n s c r i p t i o n s  

and reco rd in g s  were used in the  a n a ly s i s  of d i s f l u e n c i e s  in the re sponses .  

Tabu la t ions  of  ten  ty pes  of  d i s f l u e n c y  were made f o r  each re sponse .  These 

te n  types  of d i s f lu e n c y  were ( l )  vocal  s e g re g a t e s ,  (2) r e v i s i o n s ,  (3) 

phrase  r e p e t i t i o n s ,  (4) word r e p e t i t i o n s ,  (b) par t-word  r e p e t i t i o n s ,  (6) 

o th e r  r e p e t i t i o n s ,  (?)  p a r e n t h e t i c  remarks,  (S) inc ohe ren t  sounds,  (9) 

broken words, and (lO) p ro lo n g a t io n s .  The l a t t e r  f i v e  types  occurred  so 

in f r e q u e n t l y  fo r  many s u b je c t s  t h a t  s e p a ra t e  s t a t i s t i c a l  ana lyses  were 

performed fo r  the  f i r s t  f iv e  c a t e g o r i e s  p lu s  t h r e e  new c a t e g o r i e s :  t o t a l

d i s f l u e n c i e s  (combining a l l  ten  ty p e s ) ,  non-ah d i s f l u e n c i e s  ( a l l  types  

except  vocal  s e g r e g a t e s ) ,  and t o t a l  r e p e t i t i o n s  (combining the  c a t e g o r i e s  

of ph ra se ,  word, par t -w ord ,  and o the r  r e p e t i t i o n s ) .  Rate of d i s f l u e n c y  

was expressed  in terms of the number of  d i s f l u e n c i e s  in the  s p e c i f i c  c a t 

egory per  100 words spoken.

The main f in d in g s  of t h i s  s tudy were:

1. All f i v e  exper imen tal  groups showed s u b s t a n t i a l  in c re a s e s  

in  mean number of words spoken per  response in Condit ion  I I  as compared 

to  Condit ion  I .

2. Three groups (Groups C-C, C-P50, and C-P25) in c re a sed  and 

two groups (Groups C-P75 and P50-C) decreased  t h e i r  mean t o t a l  d i s f l u e n c y  

in d i c e s  from Condit ion I to  Condit ion  I I ,  bu t  a l l  changes were n o n s i g n i f i 

c an t .

3. Four groups (C-P75, C-P50, C-P25, and P50-C) had s u b s t an 

t i a l l y  lower p r o p o r t i o n s  of vocal  s eg reg a te s  and h igher  p r o p o r t i o n s  of r e 

v i s io n s  in  Condit ion I I  than in Condit ion I .  Group C-C showed a s l i g h t l y  

h igher  p ro p o r t io n  of vocal  seg rega tes  and lower p ro p o r t io n  of r e v i s i o n s
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in Condit ion  I I  than in Condit ion I .

4.  Mean d i s f l u e n c y  in d ic e s  f o r  most c a t e g o r i e s  of  d i s f l u e n c y  

f o r  Condit ion  I I ,  when ad ju s ted  fo r  d i f f e r e n c e s  in Condi t ion I f o r  Groups 

C-C, C-P75, C-P50, and C-P25, d id  not  seem to  be r e l a t e d  to  the r a t i o  of 

rewards t o  nonrewards in Condit ion I I  w ith  the  excep t ions  t h a t  Groups 

C-P75 and C-P25 had s i g n i f i c a n t l y  l a r g e r  mean r e v i s i o n  in d i c e s  than Groups 

C-C or C-P50, and Group C-P25 had a s i g n i f i c a n t l y  l a r g e r  mean t o t a l  d i s 

f lu en c y  index than e i t h e r  Group C-C or Group C-P50 and a s i g n i f i c a n t l y  

l a r g e r  mean vocal  seg rega te  index than any of  the  o th e r  th r e e  groups.

5.  Groups C-P75, C-P50, and C-P25 tended to  have h ighe r  d i s f l u 

ency in d i c e s  fo r  those re sponses  fo l lowing nonreward than fo r  those  f o l 

lowing reward in Condi t ion 11 f o r  a l l  c a t e g o r i e s  of d i s f l u e n c y  except  r e 

v i s i o n s  fo r  which Groups C-P50 and C-P25 had s u b s t a n t i a l l y  more fo l lowing 

rewarded responses  than fo l lowing  nonrewarded re s p o n s es .  Group P50-C had 

more d i s f l u e n c i e s  fo l lowing  reward than nonreward in Condi t ion 1 fo r  seven 

of the  e i g h t  d i s f lu e n c y  c a t e g o r i e s ,  but a l l .  d i f f e r e n c e s  were very smal l .

The r e s u l t s  of  t h i s  s tudy  are g e n e r a l l y  inconc lus ive  due,  in p a r t ,  

to  s e v e ra l  u n co n t ro l led  exper imenta l  v a r i a b l e s .  The r e s u l t s ,  however, do 

sugges t  t h a t  changes in schedule s  of reward do have an e f f e c t  on the r a t e  

of d i s f l u e n c i e s  of va r ious  types  in the  speech of  young c h i ld r e n .  Fur

t h e r  s tudy  of the se  e f f e c t s  would seem m er i ted .
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D esc r ip t io n  of Dis f luency  Types

1. Vocal Segrega tes .  Vocal s eg rega tes  are pause f i l l e r s  in 

speech such as /um/,  / e r / ,  / u h / ,  / a h / ,  and /mm/. Laughs, chuckles and 

t h r o a t  c l e a r i n g  sounds are not  c l a s s i f i e d  as vocal  s eg reg a te s  nor as d i s 

f l u e n c i e s .

2. Revis ions .  Revisions may inc lude  whole p h ra s e s ,  words or  

p a r t s  of  words and phrases  and in  genera l  r e p r e s e n t  an a t tempt by the 

speaker to  change or  to  c o r r e c t  what he has s a id .  Some examples of  r e 

v i s io n  type d i s f l u e n c i e s  are as fo l lows:

(a)  He was, she was going to town.
(b)  The f a ,  the  mother was home.
(c)  Here, th e re  i t  i s .
(d)  The f a t h e r  wi, may come back.
(e)  She baked a t a k e ,  cake.

3. Phrase R e p e t i t i o n s .  Phrase r e p e t i t i o n s  involve the  r e p e t i 

t i o n  of two or more words but  may a l so  inc lude  an incomplete word, and 

may be sepa ra ted  by a vocal s e g reg a te ,  incoheren t  sound, or p a r e n t h e t i c

remark,  in which case two in s ta n c e s  of d i s f lu e n c y  are counted.  Some ex

amples of phrase  r e p e t i t i o n s  are as fo l lows:

(a)  The f o r t  i s ,  the f o r t  i s  on f i r e .
(b)  His f a ,  h i s  f a t h e r  i s  r i c h .
(c)  The boy, um, the  boy i s  r i d i n g  h i s  bike .

4.  Word R e p e t i t i o n s .  Word r e p e t i t i o n s  inc lude  a l l  r e p e t i t i o n s  

of whole words.  Word r e p e t i t i o n s  may a l so  be separa ted  by a vocal  s eg re

g a te ,  in coheren t  sound or p a r e n t h e t i c  remark in which case two d i s f l u e n 

c i e s  are counted.  Some examples of word r e p e t i t i o n s  are as fo l lows:

(a)  She, she w i l l  be home soon.
(b) I t ,  i t ' s  too big fo r  me r i g h t  now.
(c)  B i l l ,  um B i l l  wants to  p lay  b a l l  with us .

5. Part-Word R e p e t i t i o n s .  Part -word r e p e t i t i o n s  inc lude  a l l
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r e p e t i t i o n s  of l e s s  than a whole word with  no d i s t i n c t i o n  being made be

tween sound and s y l l a b l e  r e p e t i t i o n s .  Par t-word r e p e t i t i o n s  may be sepa

r a t e d  by a vocal s e g re g a te ,  incoheren t  sound, or p a r e n t h e t i c  remark in 

which case two d i s f l u e n c i e s  are t a b u la t e d .  Some examples of  par t-word 

r e p e t i t i o n s  are as fo l lows:

(a)  I ' l l  r e ,  r e p e a t  the  number.
(b) He wants a sack of po, um, p o ta to e s .

6. Other R e p e t i t i o n s .  Other r e p e t i t i o n s  i s  a ca tegory  r e se rved  

fo r  i d e n t i c a l  r e p e t i t i o n  of a word or phrase  and a vocal s e g re g a te .  In 

such cases  two d i s f l u e n c i e s ,  one vocal  s eg rega te  and one phrase or  word 

r e p e t i t i o n ,  are counted.  Some examples of o th e r  r e p e t i t i o n s  are as f o l 

lows:

(a)  A boy um, a boy um, w i l l  go swimming.
(b) Go um, go um home now p le a se .

7. P a r e n th e t i c  Remarks. P a r e n th e t i c  remarks inc lude  words and 

phrases  which the  speaker appears to  be us ing to  s t a l l  f o r  time to  th ink  

of what h e ' s  going to  say.  Some examples of  p a r e n t h e t i c a l  remarks are as 

fo l lows:

(a)  Well, a boat  can s a i l  on wate r .
(b) T here ' s  a,  oh l e t ' s  see ,  g i r l  s tand ing  t h e r e .
(c)  A man had,  oh what do you c a l l  t h a t ,  a basket  in h i s  hand.

8. Incoheren t  Sound. Incoheren t  sounds inc lude  those  audib le  

vocal no ises  not  i d e n t i f i a b l e  as words or  as  any o the r  d i s f l u e n c y  type .

9. Broken Words. Broken words inc lude  those  words with marked 

s e p a ra t io n s  in t h e i r  p ronunc ia t ion .

10. P ro lo n g a t io n s .  P ro longa t ions  inc lude  words and sounds 

judged to  be unduly prolonged in t h e i r  u t t e r a n c e .



APPENDIX B
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TABLE 14

TOTAL DISFLUENCY INDICES FOR TEN SUBJECTS IN EACH OF FIVE TREATMENT 
GROUPS FOR CONDITIONS I AND I I ,  AND FOR RESPONSES FOLLOWING 

NONREWARD (NR) AND REWARD (R) FOR GROUPS 
C-P75, C-P50, C-P25, AND P50-C

1 2 3 4
S ub jec ts  

5 6 7 8 9 10

Group C-C

I
I I

5.13
4.79

9.24
13.02

5.15
5.72

7,36
14.83

11.00
8.92

4.59
4.61

6.78
8.55

3.83
5.25

6.46
4.21

3.23
6.12

Group C- P75

I
I I
NR

R

7.39
5.94
5.59
6.09

4.90
6.16
4.24
6.88

7.95
8.49

10.53
7.71

9.87
11.31

7.14
13.16

8.62
9.25

10.04
8.92

15.87
14.33
16.76
13.27

8.37
6.84

11.15
5.20

20.60
15.86
17.70
15.12

16.95
17.54
16.78
17.79

7.65
8.83

10.74
8.19

Group C- P50

I
I I
NR

R

2,70
2.50
1.84
3.12

9.68
11.02
11.96
10.24

5,46
5.99
5.60
6.29

4.33
6.40
7.44
5.46

5.29
6.67
6.22
7.06

13.93
12.06
13.82
10.84

14.14
16.52
18.64
14.74

7.06
6.82
6.70
6.90

8.57
7.98
5.97

10.61

7.82
6.82 
7.40 
6.43

Group C- P25

I
II
NR

R

7.42
9.66

10.05
8.30

5.42
5.35
5.78
3.75

12.07
16.36
17.22
14.22

15.57
15.60
16.17
13.42

17.30
11.25
12.29

7.53

7.03
8.77
9.82
5.18

16.47
18.40
18.07
19.15

14.45
16.81
17.43
14.39

19.08
17.41
16.76
19.84

6.17
7.34
6.67
8.88

Group P50-C

I
I I
NR

R

3.03
5.66
2.27
3.64

8.90
10.90
9.38
8.47

12.06
11.93

9.68
15.69

5.67
4.51
5.53
5.76

5.29
5.54
5.58
5.04

11.91
5.61

12.44
11.48

10.98
9.71 

12.61
9.71

4.22
3.02
4.87
3.57

10.64
8.17

10.38
10.92

10.81
8.57

10.89
10.68
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TABLE 15

VOCAL SEGREGATE INDICES FOR TEN SUBJECTS IN EACH OF FIVE TREATMENT 
GROUPS FOR CONDITIONS I AND I I ,  AND FOR RESPONSES FOLLOWING 

NONREWARD (NR) AND REWARD (R) FOR GROUPS 
C-P75, C-P50, C-P25, AND P50-C

I 2 3

Sub jec ts  

4 5 6 7 8 9 10

I .26 2.10 0.00

Group C-C 

3.56 .78 .00 1.91 0.00 2.72 0.00
I I .12 1.90 -16 8.04 .54 .31 2.60 .18 .48 0.00

I 1.40 2.64 0.00

Group C-P75 

2.65 4.72  1.12 4.32 3.50 4.48 5.91
I I 1.82 .64 .23 2.69 4.70 .21 4.29 1.78 3.17 3.73
NR 2.85 1.05 .85 2.26 2.38 .14 4.76 1.91 4.87 4.43

R 1.42 .46 0.00 2.86 5.73 .24 4.09 .80 2.49 3.50

I 0.00 1.68 . 36

Group C-P50 

.36 1.47 4 .72 6.57 2.59 3.71 2.16
I I 0.00 1.06 1.20 .22 1.64 3.30 5.12 2.75 3.94 .55
NR 0.00 1.40 2.00 .23 1.49 4.84 5.30 2.51 2.65 .82

R 0.00 -78 .60 .21 1.77 2.23 4.97 2.93 5.63 .37

I 1.48 0.00 3.45

Group C-P25 

5.10 8.80 .92 7.65 4.18 12.56 1.61
I I 1.66 0.00 3.53 2,78 6.68 .82 7.67 4.68 10.27 1.35
NR 1.54 0.00 3.85 3.09 7.35  1.06 7.63 4.95 9.59 1.32

R 2.08 0.00 2.75 1.57 4.30  0.00 7.80 3.60 12.81 1.40

I 0.00 .15 4.86

Group P50-C 

.33 .27 5.34 2.27 .44 1.60 .33
I I .38 .24 3.29 0.00  .19 3.12 1.35 0.00 1.39 .56
NR 0.00 0.00 4.52 0.00 .19 6.45 2.01 .44 1.64 .36

R 0.00 .28 5.39 .50 .34 4.44 2.48 .45 1.56 .27
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TABLE 16

NON-AH DISFLUENCY INDICES FOR TEN SUBJECTS IN EACH OF FIVE TREATMENT 
GROUPS FOR CONDITIONS I AND I I ,  AND FOR RESPONSES FOLLOWING 

NONREWARD (NR) AND REWARD (R) FOR GROUPS 
C-P75, C-P50, C-P25, AND P50-C

1 2 3

Subjec ts  

4 5 6 7 8 9 10

Group C:-c

I
I I

4.87
4.67

7.14
11.13

5.15
5.56

3.80 10.21 
6.79 8.38

4.59
4.30

4.87
5.95

3.83
5.07

3.74
3.72

3.22
6.12

Group C- P75

I
I I
NR

R

4.75
5.30
4 .54
5.63

4.90
5.94
3.39
6.88

5.30
5.80
8.27
4.86

5.15 7.50
6.16 9.04 
4.76 9(90 
7.43 8.68

11.55
10.04
11.99
9.18

4.86
5.17
9.24
3.63

16.12
12.69
12.83
12,63

11.04
13.81
12.35
14.30

6.25
7.01
7.89
6.71

Group C-P50

I
I I
NR

R

2.70
2.50
1.84
3.12

8.00
9.96

10.56
9.47

5.09
4.79
3.60
5.69

3.97 3.82 
6 .18  5.03 
7.21 4.73 
5.25 5.30

9.21
8.77
8.99
8.61

7.58
11.40
13.35

9.77

4.47
4.07
4.19
3.97

4.86
4.04
3.32
4.98

5.66
6.27
6.58
6.07

Group C-P25

I
I I
NR

R

5.93
8.00
8.51
5.98

5.52
5.35
5.78
3.75

8.62
12.83
13.37
11.47

10.47 8.49 
12.82 4.57 
13.08 4.95 
11.85 3.22

5.76 
7.95
8.76 
5.18

8.83
10,64
10.44
11.35

10.27
12.13
12.48
10.79

6.52
7.14
7.17
7.02

4.56
5.99
5.29
7.48

Group P50-C

I
I I
NR

R

3.03
5.28
2.27
3.64

8.75
10.66

9.38
8.19

7.19
8.64
5.16

10.29

5.33  5.02 
4.51 5.35 
5.53 5.38 
5.19  4.70

6.57
2.49
5.99
7.04

8.71
8.35

10.60
7.22

3.77
3.02
4.42
3.12

9.03
6.77
8.74
9.36

10.48
8.01

10.53
10.41
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TABLE 17

TOTAL REPETITION INDICES FOR TEN SUBJECTS IN EACH OF FIVE TREATMENT 
GROUPS FOR CONDITIONS I AND I I ,  AND FOR RESPONSES FOLLOWING 

NONREWARD (NR) AND REWARD (R) FOR GROUPS 
C-P75, C-P50, C-P25, AND P50-C

1 2 3

S ub jec t s  

4 5 6 7 8 9 10

Group C-C

I 1.03 3.78 1.10 1.42 2.36 1.89 1.48 .43 1.36 .92
I I .72 6.57 2.29 3.16 2.72 .84 1.36 .74 1.44 2.45

Group C-P75

I 1.58 3.50 2.65 2.58 3.47 5.60 .58 7.46 3.73 1.96
I I 1.80 2.06 1.86 1.62 3.30 3.81 1.05 5.58 5.54 1.76
NR 2.10 1.70 2.26 .95 4.45 5.14 1.91 4.87 5.83 1.42

R 1.67 2.19 1.71 1.91 2.84 3.24 .80 5.87 5.44 1.80

Group C- P50

I .45 2.53 .73 1.44 1.18 2.25 2.02 .47 .86 2.16
I I .54 3.18 1.88 .99 1.17 3.39 2.90 .84 1.69 1.76
NR 0.00 4.19 1.60 .93 .25 3.46 4.45 1.40 1.49 1.92

R 1.04 2.34 2.10 1.05 1.99 3.35 1.60 .42 1.95 1.65

Group C- P25

I 2.33 1.81 2.76 3.76 2.52 1.84 2.94 3.42 1.45 2.68
I I 3.31 1.34 5.37 3.80 .94 2.81 4.07 4.39 2.61 2.10
NR 3.66 1.36 5.68 3.74 1.20 3.32 4.42 4.77 2.76 2.42

R 2.08 1.25 4.59 4.03 0.00 1.04 2.84 2.88 2.07 1.40

Group P50-C

I 1.52 4.30 2.72 1.33 2.51 2.88 4.04 .67 2.64 6.44
I I 2.26 4.03 4.53 1.59 3.17 .93 3.16 1,00 2.19 4.84
NR .57 4.06 1.61 .79 2.69 2.30 5.73 .88 1.46 6.17

R 2.27 4.52 4.41 1=15 2.35 3.33 2.71 .45 3.90 6.85
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TABLE 18

PHRASE REPETITION INDICES FOR TEN SUBJECTS IN EACH OF FIVE TREATMENT 
GROUPS FOR CONDITIONS I AND I I ,  AND FOR RESPONSES FOLLOWING 

NONREWARD (NR) AND REWARD (R) FOR GROUPS 
C-P75, C-P50, C-P25, AND P50-C

1 2 3

Subjec ts  

4 5 6 7 8 9 10

I .26 .84 0 .00

Group C-C 

0.00  0.00 1.08 .21 0.00 .40 0.00
I I .24 1.22 . 16 .29 .87 .42 .25 .28 .96 0.00

I 0.00 .70 1.52

Group C-P75 

1.29 1.46 1.17 .19 2.09 .62 1.12
II .42 0.00 .21 .44 1.67 1.13 .28 2.28 1.40 .55
NR 0.00 0.00 0 .00 0.00 2.30 1.76 .64 1.77 1.17 .52

R .61 0.00 .29 .64 1.42 .85 .13 2.49 1.48 .56

I 0.00 .84 . 36

Group C-P50 

.36 .29 .44 .76 .24 .28 ,81
I I 0.00 .85 .34 .44 .12 .85 .68 0.00 .19 .44
NR 0.00 1.24 0.00 .46 .25 .69 1.27 0.00 0.00 .55

R 0.00 .52 .60 .42 0.00 .96 1.78 0.00 .43 .37

I .64 0.00 .69

Group C-P25 

.27 .63 .31 0.00 1.52 .24 .80
I I 1.52 .27 1.96 .97 .12 .47 1.25 .54 1.13 .45
NR 1.77 .34 1.64 .99 .15 .60 1.20 .55 1.21 .44

R .42 0.00 2.75 .90 0.00  0,00 1.42 .72 .83 .47

I .76 1.93 .97

Group P50-C 

.17 .54 .41 1.64 .22 .47 1.86
I I .38 .71 1.23 0.00  .79 .62 .90 .50 .40 1.86
NR 0.00 2.19 .97 .40 .38 0 .00 2.29 .44 .18 2.00

R 1.36 1.70 .98 0.00 .67 .74 1.13 0.00 .78 1.64
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TABLE 19

W3RD REPETITION INDICES FOR TEN SUBJECTS IN EACH OF FIVE TREATMENT 
GROUPS FOR CONDITIONS I AND I I ,  AND FOR RESPONSES FOLLOWING 

NONREWARD (NR) AND REWARD (R) FOR GROUPS 
C-P75, C-P50, C-P25, AND P50-C

Subjec ts

1 2 3 4 5 6 7 8 9 10

Group C:-c

I .77 1.26 .37 .71 1.04 .81 .85 .21 .34 .46
II .24 2.44 1.31 1.15 .44 .31 .62 .28 .36 .92

Group C-•P75

I 1.06 1.40 0.00 .86 1.34 2.22 .39 3.88 2.64 .47
I I .74 .23 1.04 .73 1.13 1.61 .66 2.16 3.56 .72
NR 1.05 .85 .75 .48 1.58 1.94 .96 2.21 4.20 .65

R .61 0.00 1.14 .85 .94 1.47 .53 2.14 3.34 .71

Group C- P50

I 0.00 1.05 0.00 .36 .88 1.57 1.26 .24 .28 .27
I I .18 1.77 1.20 .22 .70 2.17 1.16 .36 1.22 .66
NR 0.00 2.17 1.20 .23 0.00 2.54 1.48 .28 1.00 .55

R .35 1.43 1.20 .21 1.32 1.91 .89 .42 1.52 .74

Group C- P25

I 1.27 .60 1.72 2.55 .97 1.22 2.94 1.14 .72 1.61
II 1.38 .54 2.62 1.16 .59 1.40 1.41 2.34 .96 1.05
NR 1.54 .34 3.11 1.28 .75 1.66 1.41 2.39 .99 1.32

R .83 1.25 1.38 .67 0.00 .52 1.42 2.16 .83 .47

Group P50-C

I .50 1.48 .97 .50 1.44 1.85 1.77 0.00 .85 3.82
I I 1.13 2.61 1.65 .53 1.58 .31 1.58 .50 1.20 2.79
NR .57 .94 0.00 .40 1.73 .92 2.29 0.00 .55 3.08

R .45 1.98 2.45 .58 1.18 2.59 1.35 0.00 1.17 4.93
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TABLE 20

PART-WORD REPETITION INDICES FOR TEN SUBJECTS IN EACH OF FIVE TREATMENT 
GROUPS FOR CONDITIONS I AND I I ,  AND FOR RESPONSES FOLLOWING 

NONREWARD (NR) AND REWARD (R) FOR GROUPS 
C-P75, C-P50, C-P25, AND P50-C

1 2 3 4

Subjec ts  

5 6 7 8 9 10

Group C-C

I 0.00 1.68 .74 .24 1.31 0.00 .42 .21 .34 .46
II .24 2.85 .82 .77 1.41 .10 .50 .18 .12 1.53

Group C-P75

I .53 1.40 1.14 .43 .45 2.22 0.00 1.49 .47 .37
II .64 1.83 .62 .44 .50 .97 .18 1.14 .58 .49
NR 1.05 .85 1.50 .48 .57 1.41 .32 .88 .47 .26

R .46 2.19 .29 .42 .47 ,77 .12 1.25 .62 .54

Group C-P50

I .45 .21 . 36 .72 0.00 .22 0.00 0.00 .28 1.33
II .36 .56 .34 .33 .35 .19 1.06 .48 .28 .66
NR 0.00 .78 .40 .23 0.00 .23 1.70 1.12 .50 .82

R .69 .39 .30 .42 .66 .16 .53 0.00 0.00 o55

Group C-P25

I .42 1.20 .34 .94 .97 .31 0.00 .76 .48 .27
II .46 .54 .78 1.67 .23 .94 1.41 1.46 .35 .60
NR .36 .68 .92 1.46 .30 1.06 1.81 1.84 .33 .66

R .83 0.00 .46 2.46 0.00 .52 0.00 0.00 .41 .47

Group P50-C

I .25 .89 .78 .67 .54 .20 .38 .44 1.32 .76
II .76 .71 1.44 1.06 .79 .31 .68 0.00 .60 .19
NR 0.00 .94 .64 .79 .58 .46 .57 .44 .73 1.09
R .45 .85 .98 .58 .50 0.00 .23 .45 1.95 .27
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TABLE 21

REVISION INDICES FOR TEN SUBJECTS IN EACH OF FIVE TREATMENT 
GROUPS FOR CONDITIONS I AND I I ,  AND FOR RESPONSES 

FOLLOWING NONREWARD (NR) AND REWARD (R)
FOR GROUPS C-P75, C-P50, C-P25,

AND P50-C

Subjec ts

1 2 3 4 5 6 7 8 9 10

Group C:-C

I 3.08 3.36 2.57 1.66 4,71 2.70 3.39 2.34 1.70 2.33
I I 3.47 3.26 2.94 2.68 3.05 3.25 3.72 3.69 1.68 3.67

Group C- P75

I 2.11 1.40 1.89 2.58 3.58 4.90 4.08 3.88 5.91 3.64
I I 3.29 3.20 3.52 4.84 5.36 5.52 3.10 3.81 6.88 4.40
NR 2.45 2.54 5.26 3.81 5.31 6.17 5.73 5.75 5.13 5.30

R 3.65 3.44 2.86 5.31 5.38 5.17 1.81 3.02 7.46 4,10

Group C- P50

I 2.25 3.79 2.91 2.53 2.65 4.04 4.80 1.88 3.14 2.78
I I 1.43 5.72 2.91 2.76 3.39 3.11 7.15 2.03 2.25 3.63
NR 1.47 5.27 1.60 2.55 3.73 2.99 6.99 .83 1.82 3.28

R 1.38 6.09 3.29 2.94 3.09 3.34 7.28 2.92 2.81 3.86

Group C- P25

I 3.39 3.61 4.83 6.58 3.46 3.36 5.29 2.66 4.11 1.61
I I 4 .42 4.74 6.54 7.22 2.70 3.27 5.48 3.95 3.57 n r\r\ o • ^.y
NR 4.49 2.04 6.77 7.29 2.54 3.32 5.22 4.03 3.30 2.42

R 4.14 2.50 5.96 6.93 3.22 3.10 6.38 3.59 4.54 5.14

Group P50-C

I 1.89 3.86 3.11 2.65 1.98 2.87 4.74 1.00 4.38 2.79
I I 1.52 5.45 2.88 3.33 1.88 1.25 3.41 2.89 5.46 3.28
NR 1.70 5.31 2.25 1.97 1.73 4.14 2.86 3.53 6.01 2.72

R 1.36 2.54 5.39 4.32 2.01 1.85 3.83 2.23 4.87 4.10


