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A b s t r a c t

OBTAINING AND CORROBORATING REPORTS OF VERBAL DREAM EXPERIENCES

by

Robert  K. Schnee

A d v i s e r :  Dr. John Antrobus

Thi s  s t udy  d e s c r i b e s  a method f o r  o b t a i n i n g  more c o m p l e t e  r e p o r t s  o f  

verbal  dream e x p e r i e n c e s  than i s  u s u a l l y  o b t a i n e d ,  o f f e r s  a memory p r o c e s s  

e x p l a n a t i o n  f o r  why t h e  method works ,  and p o s s i b l y  s u p p l i e s  c o r r o b o r a t i o n  

f o r  the  s u b j e c t ' s  r e p o r t  o f  e x p e r i e n c i n g  f u l l y  formed dreamt words .

By v a r y i n g  t h e  c i r c u m s t a n c e s  in which dream r e p o r t s  a r e  e l i c i t e d  from 

t y p i c a l  s l e e p  l a b o r a t o r y  p r o c e d u r e s ,  more d e t a i l e d  r e p o r t s  o f  ver ba l  dream 

e x p e r i e n c e s ,  i n c l u d i n g  q u o t e s  and p a r a p hr a s e s  o f  dreamt c o n v e r s a t i o n s ,  

were o b t a i n e d  than a r e  r e po r t e d  in most  s t u d i e s .  The p r o c e du r e  in t h i s  

s t u d y  i nv o l v e d  c o n t r o l l i n g  t he  s e q uence  in whi ch a s p e c t s  o f  t he  dream 

e x p e r i e n c e  ar e  r e p o r t e d  so  t h a t ,  on some o c c a s i o n s ,  dreamt words would be 

r e po r t e d  b e f o r e  any o t h e r  a s p e c t s  o f  the  dream e x p e r i e n c e  a r e  d e s c r i b e d .

On t h e s e  o c c a s i o n s ,  s i g n i f i c a n t l y  more dreamt words  were r e p o r t e d  than on 

o c c a s i o n s  when v i s u a l  images were  d e s c r i b e d  f i r s t .  The amount o f  r e p o r t e d  

v i s u a l  imagery,  however ,  did not  d i f f e r  s i g n i f i c a n t l y  r e g a r d l e s s  o f  

whether  i t  was r e p o r t e d  b e f o r e  or  a f t e r  v er ba l  dream e x p e r i e n c e s .

A memory p r o c e s s  e x p l a n a t i o n  i s  o f f e r e d  f o r  t he  usual  dream s t u d y  

f i n d i n g  ( t h a t  v i s u a l  i magery,  r a t h e r  than v e r ba l  e x p e r i e n c e s ,  i s  t y p i c a l  

o f  REM dream r e p o r t s )  i n v o l v i n g  t h e  h y p o t h e s i s  t h a t  v i s u a l  images  a r e  l o n g -  

l a s t i n g  in memory w h i l e  v erba l  c o n t e n t  i s  s h o r t - l i v e d .



The f i n d i n g s  o f  t h i s  s t u d y  a r e  c o n s i s t e n t  w i t h  t h i s  h y p o t h e s i s  and,  

i f  t h e  h y p o t h e s i s  i s  c o r r e c t ,  t h i s  s t u d y  o f f e r s  c o r r o b o r a t i o n  f o r  t h e  

s u b j e c t s '  d e s c r i p t i o n  o f  t h e i r  dream e x p e r i e n c e  as  i n c l u d i n g  f u l l y  formed 

mental  w o r d s - - i . e . ,  i f  ver ba l  m a t e r i a ]  i s  s h o r t - l i v e d  in memory,  t hen  one  

would e x p e c t  more dreamt words  t o  be r e c a l l e d  i mme di a t e l y  on awakening  

than a f t e r  a d e l a y  ca us ed  by r e p o r t i n g  v i s u a l  imagery;  c o n v e r s e l y ,  as  

v i s u a l  images a r e  l o n g - l a s t i n g  in memory,  then a d e l a y  ( c a us e d  by r e p o r t ­

ing dreamt words)  s ho ul d  not  have  much e f f e c t  on t h e  amount o f  v i s u a l  

i magery which can be r e c a l l e d .
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CHAPTER I 

INTRODUCTION

The major goal  o f  t h i s  s t udy  was t o  o b t a i n  as  c o m p l e t e  a d e s c r i p t i o n  

as  p o s s i b l e  o f  t h e  verbal  c o n t e n t  o f  s u b j e c t s '  dream e x p e r i e n c e s .  As 

pa r t  o f  t h i s  s t u d y ,  a more d e t a i l e d  q u a l i t a t i v e  a n a l y s i s  o f  r e po r t e d  

verbal  dream e x p e r i e n c e s  w i l l  be p r o v i de d  than h a s ,  t o  t he  a u t h o r ' s  

knowl edge ,  been a v a i l a b l e  in t h e  l i t e r a t u r e  p r e v i o u s l y .

A s e c o nd a r y  goal  was t o  e x p l o r e  t he  c i r c u m s t a n c e s  which f a v o r  more 

d e t a i l e d  r e p o r t i n g  o f  verbal  dream e x p e r i e n c e s  in o r d e r  t o  f i n d  an 

e x p l a n a t i o n  f o r  t h e  r e l a t i v e  i n f r e q u e n c y  o f  r e p o r t e d  verbal  a s  compared  

to  v i s u a l  dream e x p e r i e n c e s .  A memory p r o c e s s  e x p l a n a t i o n  w i l l  be con­

s i d e r e d  as  an e x p l a n a t i o n  f o r  t he  i n f r e q u e n t  r e p o r t  o f  verbal  dream 

e x p e r  i e n c e s .

The i n t r o d u c t i o n  e x p l o r e s  t he  i s s u e s  p e r t i n e n t  t o  t h i s  s t u d y ' s  

g o a l s ,  and t h e  i n t e r p r e t a t i o n  o f  i t s  f i n d i n g s  w i t h  t he  f o l l o w i n g  o r g a n i ­

z a t i o n :  F i r s t ,  o t h e r  s t u d i e s  r e p o r t i n g  dreamt words  a r e  b r i e f l y  rev i ewed

in o r d e r  t o  i l l u s t r a t e  t he  i n f r e q u e n c y  o f  r e p o r t s  o f  dreamt words  com­

pared t o  r e p o r t s  o f  v i s u a l  imagery.

Then t he  r e l a t i o n s h i p  between r e p o r t s  o f  dreamt words  and t he  n a t u r e  

o f  t he  dream e x p e r i e n c e  i s  c o n s i d e r e d  t o  e x p l o r e  t he  i s s u e  o f  wh e t h e r  

r e p o r t s  o f  dreamt words mean t h a t  f u l l y  formed words  we r e ,  in f a c t ,  pa r t  

o f  t he  dream e x p e r i e n c e .

T h i r d l y  a b r i e f  d i s c u s s i o n  o f  memory f o r  s l e e p  e x p e r i e n c e s  in g e n ­

er a l  s e t s  the  s t a g e  f o r  c o n s i d e r i n g  why dreamt words  would be i n f r e ­

q u e n t l y  r e p o r t e d  i f  t hey  w e r e ,  in f a c t ,  common in dreams .  Th i s  d i s c u s ­

s i o n  r e q u i r e s  a b r i e f  e x c u r s i o n  i n t o  the  area  o f  waking memory f o r  

p i c t o r i a l  and v e r ba l  s t i m u l i .
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F i n a l l y ,  g i v e n  t h e  a b o v e ,  t he  p r e d i c t i o n s ,  g o a l s  and an o v e r v i e w  

o f  the  method o f  t h i s  s t u d y  ar e  p r e s e n t e d .

The above  ment ioned t o p i c s  a r e  d i s c u s s e d  in o r d e r  t o  deal  w i t h  

an i mportant  p o t e n t i a l  problem.  One might  s a y ,  g i v e n  t h e  r e l a t i v e  

i n f r e q u e n c y  o f  r e p o r t s  o f  dreamt wo r ds ,  t h a t  t h e  s i m p l e s t  e x p l a n a t i o n  

i s  t h a t  words a r e  r a r e l y  pa r t  o f  t h e  dream e x p e r i e n c e .  Th i s  i n t r o d u c ­

t i o n  a t t e m p t s  t o  p r o v i d e  an answer t o  t h i s  p o i n t  in t h r e e  p a r t s :

(1)  The re ar e  some r e p o r t s  o f  dreamt words  and reas on  t o  b e l i e v e  

t h a t  t h e  dream e x p e r i e n c e  can a c t u a l l y  i n c l u d e  wo r d s ,  i . e . ,  t he  few 

r e p o r t s  o f  dreamt words we have may not  be j u s t  t h e  r e s u l t  o f  a r e s p o n s e  

s t y l e  t h a t  t r a n s f o r ms  g e n e r a l  dream e x p e r i e n c e s  i n t o  r e p o r t s  o f  dreamt  

words ( t h e  f i r s t  two s e c t i o n s  o f  t he  i n t r o d u c t i o n ) .

(2)  There  a r e  s e n s i b l e  e x p l a n a t i o n s  i n v o l v i n g  memory p r o c e s s e s  

and s l e e p  l a b o r a t o r y  p r o c e d u r e s  f o r  why dreamt words  ar e  r a r e l y  r e po r t e d  

( t h e  l a s t  t h r e e  s e c t i o n s  o f  t he  i n t r o d u c t i o n ) .

(3)  Th i s  s t u d y ,  whi ch v a r i e s  s l e e p  l a b o r a t o r y  c o n d i t i o n s  in 

a c c o r d a n c e  wi t h  a memory p r o c e s s  e x p l a n a t i o n  f o r  t h e  i n f r e q u e n t  r e c a l l  

o f  dreamt wo r ds ,  in i t s e l f  p r o v i d e s  s u g g e s t i v e  e v i d e n c e  t h a t  t h e  

r e p o r t e d  dreamt words  we r e ,  in f a c t ,  r e l a t e d  t o  v e r ba l  dream e x p e r i e n c e s ,  

( t h e  l a s t  s e c t i o n  o f  the  i n t r o d u c t i o n  and t h e  r e s t  o f  t h e  p a p e r ) .

As a p r e l i m i n a r y  s t e p ,  some d e f i n t i o n  o f  t erms  i s  in o r d e r .  Under­

l y i n g  t h i s  r e s e a r c h  a r e  the  h y p o t h e t i c a l  c o n s t r u c t s  o f  mental  images  and 

mental  words .  Whi l e  i t  i s  c l e a r  t h a t  n e i t h e r  o b j e c t s ,  p i c t u r e s  nor words  

e x i s t  p h y s i c a l l y  i n s i d e  the  s k u l l ,  i n f o r m a t i o n  e x i s t s  ( Ko s s l y n  and 

Pomerantz ,  1977;  P y l y s h y n ,  1973;  Anderson and Bower,  1973;  P a i v i o ,  1 9 7 1 ) .  

In c o n s c i o u s  e x p e r i e n c e  one  i s  s omet i mes  aware o f  an i dea  e x p r e s s e d  in 

wo r ds ,  in a p i c t u r e  as  an image in t he  mi n d ' s  e y e ,  or  as  a n o n v e r b a l -

I



n o n p i c t o r i a l  i mp r e s s i o n  or  meaning.  It  i s  t h i s  d i f f e r e n c e  in t he  e x p e r i ­

ence  which i s  p e r t i n e n t  h e r e .

Mental  words  a r e  d e f i n e d  as what  one  e x p e r i e n c e s  in s l o w ,  s i l e n t  

r e a di ng  or  t h i n k i n g  in words .  Ge n e r a t i ng  mental  words  i n v o l v e s  t h e  

t r a n s f o r m a t i o n  or  r e c o d i n g  o f  i de a s  i n t o  words  in a l l  s e n s e s  s h o r t  o f  

a r t i c u l a t i o n  ( s u b v o c a l  s p e e c h ,  S k i n n e r ,  1 9 5 7 ) .  For t h e  s p e a k e r ,  mental  

words have a l l  t h e  i n f o r m a t i o n a l  p r o p e r t i e s  o f  a c o u s t i c  words  w i t h o u t  

v o c a 1 i z a t  i o n .

Mental  images ar e  d e f i n e d  as t he  e x p e r i e n c e  one  has when v i s u a l i z i n g  

an o b j e c t  which i s  not  in s i g h t .  Ge n e r a t i ng  mental  images seems t o  

i n v o l v e  t h e  a c t i v a t i o n  o f  the  i n f o r ma t i o n  p r o c e s s i n g  s y s t e m  s p e c i a l i z e d  

f o r  v i s u a 1- s p a t i a  1 p r o c e s s i n g  (Kimura,  Seamon in Dimond,  197**; Ko s s l y n  

and Pomerantz ,  1977;  P e t e r s o n ,  1975; N e i s s e r  in P a i v i o ,  1 9 7 1 ) .

Report s  o f  Dreamt Words

Vi s ua l  imagery has been t h e  main f e a t u r e  o f  r e p o r t e d  REM me n t a t i o n  

( F o u l k e s ,  1 9 6 6 ) .  There  i s ,  however ,  a s mal l  number o f  s t u d i e s  t h a t  

d i s c u s s  r e p o r t s  o f  a u d i t o r y  and v er ba l  e x p e r i e n c e s .  Snyder (1970)  

rev i ewed the  work o f  e a r l y  i n t r o s p e c t i o n i s t s  such as  C a l k i n s  ( 1 8 9 3 ) ,

Weed and Hal lam ( 1896) ,  B e n t l e y  (1915)  and Knapp ( 1 9 5 * 0 .  Thes e  i n v e s ­

t i g a t o r s  r e po r t  what  t hey  c a l l  a u d i t o r y  imagery in (Knapp) t o  32% 

( B e n t l e y )  o f  t h e i r  dreams .  It  i s  not  c l e a r  in t h e s e  r e p o r t s  how much 

o f  t h e i r  a u d i t o r y  imagery i s  s peec h  and how much i s  o t h e r ,  n o n - s p e e c h  

s o u nd s .  It  i s  a l s o  u n c l e a r  why t h e r e  i s  such a g r e a t  d i f f e r e n c e  in

i n c i d e n c e  (or  r e c a l l )  o f  dreamt sounds .

In 1976,  An t r o b u s ,  S c hne e ,  S i l v e r ma n ,  Lynn and O f f e r  (A-3 s t u d y ,

u n p u b l i s h e d )  s t u d i e d  p a i r s  o f  REM-NREM r e p o r t s  from 73 s u b j e c t s .  The

i n c i d e n c e  o f  r e p o r t s  o f  paraphras ed  c o n v e r s a t i o n s ,  quot ed  c o n v e r s a t i o n s



and v i s u a l  imagery was o b t a i n e d  u s i n g  our  P s y c h o l i n g u i s t i c  Coding  

Manual ,  which i s  d i s c u s s e d  in t h e  Methods s e c t i o n .  We found ( t a b l e  1) 

a low i n c i d e n c e  o f  quoted or  paraphras ed  c o n v e r s a t i o n s  and a h igh  

i n c i d e n c e  o f  r e po r t e d  v i s u a l  imagery.

S a l z a r u l o  and C i p o l l i  (197*0 o b t a i n e d  10A me n t a t i o n  r e p o r t s  from 

REM and NREM awakeni ngs  and g o t  q u o t a t i o n s  o f  s peech  on 33% o f  REM 

and b% o f  NREM re por t s ^  D e s c r i p t i o n s  o f  t h e  c o n t e n t  o f  dreamt s p e e c h  

were found in 25% o f  REM and 11% o f  NREM r e p o r t s .  An i n t e r e s t i n g  

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

re po r t e d  s e n t e n c e s ,  b r ea k i ng  s e n t e n c e s  down i n t o  k e r n e l s  p l u s  t r a n s -  

f o r ma t i o n s c  They found quoted s peec h  t o  be s y n t a c t i c a l l y  compl ex and 

s u g g e s t e d  t h a t  REM s l e e p  i s  a s t a t e  in whi ch l i n q u i s t i c  s t r u c t u r e s  

co u l d  be formed and s t o r e d .

Snyder (1970)  s t u d i e d  635 REM dreams c o l l e c t e d  w i t h  s e v e r a l  p r o ­

ce du r e s  and from s e v e r a l  d i f f e r e n t  g r o u p s .  He found t a l k i n g  in dreams  

t o  be i n f r e q u e n t .  The a c t  o f  d i s c u s s i n g  or  c o n v e r s i n g  was ment i oned  

in p a s s i n g  in 86% o f  medium and long r e p o r t s ,  and s p e e c h  was quot ed  in 

15% t o  70% o f  r e p o r t s  from d i f f e r e n t  groups  and s t u d i e s .  A g a i n ,  t h e  

l a r g e  v a r i a t i o n  in f r e q ue nc y  o f  r e po r t e d  v er ba l  e x p e r i e n c e  i s  not  

e x p l a  i n e d .

C i p o l l i  and S a l z a r u l o  (1975)  a l l u d e  t o  t h e  i s s u e  o f  r e p o r t  v e r s u s  

e x p e r i e n c e  in a s l i g h t l y  d i f f e r e n t  form from t h a t  ment i oned  in the  

e a r l y  par t  o f  t h i s  i n t r o d u c t i o n .  They r a i s e  a q u e s t i o n  about  t he  com­

p l e t e n e s s  o f  the  r e p o r t .  They as k:  Does t h e  a b s e n c e  o f  a r e po r t

about  some a s p e c t  o f  the  s l e e p  e x p e r i e n c e  i n d i c a t e  t h e  a b s e n c e  o f  the  

e x p e r i e n c e ?  They d e c i d e d  t o  add a s econd q u e s t i o n  t o  the  t y p i c a l  

r e po r t  e l i c i t a t i o n  p r o c e d u r e .  On awa ken i ng ,  s u b j e c t s  were  t o l d  "Te l l
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Impli  c

REM

36%

Tabl e  1

A-3 Study R e s u l t s  -  P e r c e n t  o f  S u b j e c t s  

Re p o r t i n g  Dream Content  Scored in Each Category

I t  Speech ( Pa r a ph r a s e s ) E x p l i c i t  Speech ( Q u o t a t i o n s )

NREM

11%
REM

15%

NREM

k%

Vi s ua l  Imagery ( Vi s u a l  nouns or  "s een" o b j e c t s )

REM NREM

86% k5%

based on 73 REM and 73 NREM r e p o r t s
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me e v e r y t h i n g  t h a t  was g o i ng  through your mind b e f o r e  you were  

awakened. " I f  t h e  me n t a t i o n  r e p o r t  d i d  not  i n c l u d e  a r e f e r e n c e  t o  

s p e e c h ,  then a s e c o n d  q u e s t i o n  was as ked  t o  t h e  e f f e c t ,  "Was t h e r e  

any v e r ba l  a c t i v i t y  in t h e  dream,  can you q u o t e  i t ? "  On 66 o f  10** 

a wa k e n i n g s ,  q u e s t i o n  two was asked and on 26 o f  t h e s e  66 o c c a s i o n s  

(39%),  some v e r ba l  m a t e r i a l  was r e p o r t e d  ( n i n e  q u o t a t i o n s ,  f i v e  

g e n e r a l  d e s c r i p t i o n s  o f  s p e e c h ,  and 12 t i m e s  s u b j e c t s  s a i d ,  y e s ,  

t h e r e  was s p e e c h ,  but  gave  no i n f o r m a t i o n  about  i t ) .  The r e a de r  

may compare t h i s  p r o c e d u r e  w i t h  t h e  "I SAW" awakeni ng c o n d i t i o n  in 

t h i s  s t u d y  (which w i l l  be d e s c r i b e d  b e l o w ) .

From r e v i e w i n g  t h e  above  me nt i oned  s t u d i e s ,  we s e e  t h a t  t h e r e  

a r e  r e p o r t s  o f  dreamt  words in t h e  l i t e r a t u r e .  But i s  a r e p o r t  

e v i d e n c e  f o r  t h e  e x i s t e n c e  o f  t h e  e x p e r i e n c e ?  Th i s  i s s u e  i s  c o n ­

s i d e r e d  in t h e  f o l l o w i n g  s e c t i o n .

R e l a t i o n s h i p  Between E x p e r i e n c e  and Report

An i s s u e  whi ch i s  b a s i c ,  both t o  t h i s  s t u d y  and t o  o t h e r  dream 

m e n t a t i o n  r e p o r t  c o l l e c t i o n  s t u d i e s ,  i s  t h e  r e l a t i o n s h i p  be tween  the  

dream r e p o r t  and t h e  dream e x p e r i e n c e .  S p e c i f i c a l l y ,  t h e  q u e s t i o n  

might  be r a i s e d ,  do e s  a r e p o r t  o f  dreamt  words  mean t h a t  mental  words  

w e r e ,  in f a c t ,  p a r t  o f  t h e  dream e x p e r i e n c e ?  Of c o u r s e ,  i t  i s  t r u e  

t h a t  t h e  same q u e s t i o n  might  be r a i s e d  r e g a r d i n g  r e p o r t e d  v i s u a l  i magery ,  

but s i n c e  words  have  been a r e l a t i v e l y  i n f r e q u e n t  and u n p r e d i c t a b l e  part  

o f  dream r e p o r t s ,  t h e  q u e s t i o n  seems more p r e s s i n g  r e g a r d i n g  t h e  e x p e r i ­

e n c e  o f  mental  words .

The dream e x p e r i e n c e  i s  i n t e r n a l ,  not  p u b l i c l y  o b s e r v a b l e .  A goal  

o f  dream r e s e a r c h  has been t o  i n f e r  the  n a t u r e  o f  t h e  dream e x p e r i e n c e  

from t h e  dream r e p o r t .  Two s t u d i e s  can be c i t e d  whi ch  s u p p l y  c o r r o b o r a -
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t i o n  f o r  t h e  s u b j e c t s '  r e p o r t  o f  t he  n a t u r e  o f  a s l e e p  e x p e r i e n c e  as  

"heard" o r  "spoken" words .

Ar k i n ,  An t r o b u s ,  To t h ,  Baker and J a c k l e r  ( 1972)  r e p o r t  t h a t  t a l k i n g  

d u r i n g  NREM s l e e p  i s  a s s o c i a t e d  w i t h  r e p o r t s  o f  v e r b a l  a c t i v i t y  d u r i n g  

t h e  s l e e p  e x p e r i e n c e .  The dreamer was t h e  s p e a k e r  in t h e  m a j o r i t y  o f  

t h o s e  e x p e r i e n c e s .

More d i r e c t  e v i d e n c e  f o r  mental  words  in REM dreams comes from t h e

work o f  McGuigan ( 1973)  and McGuigan and Tanner  ( 1 9 7 1 ) .  McGuigan found

t h a t  c h i n  EMG a c t i v i t y  was r e l a t e d  t o  a u d i t o r y  h a l l u c i n a t i o n s  in s c h i z o ­

p h r e n i c s .  He a l s o  found t h a t  normal s u b j e c t s  d o i n g  s i l e n t  r e a d i n g  had

e l e v a t e d  EMG from t h e  t h r o a t .  Then,  McGuigan and Tanner d i d  a s l e e p

s t u d y  w i t h  f o u r  s u b j e c t s  and g o t  e i g h t  dreams c l a s s i f i e d  as  v i s u a l  and 

f i v e  dreams t h e y  c l a s s i f i e d  as  c o n v e r s a t i o n a l  in c o n t e n t .  They found  

t h a t  l i p  and c h i n  EMG's were  s i g n i f i c a n t l y  h i g h e r  in REM p e r i o d s  w i t h  

c o n v e r s a t i o n a l  dreams than d u r i n g  t h e  p r e c e e d i n g  NREM p e r i o d .  On t he  

o t h e r  hand,  t h e r e  were  i n s i g n i f i c a n t  d i f f e r e n c e s  in EMG between  REM 

p e r i o d s  from whi ch  v i s u a l  dreams were  e l i c i t e d  and t h e  p r e c e e d i n g  NREM 

EMG l e v e l s .

The s e  two s t u d i e s  i l l u s t r a t e  t e c h n i q u e s  whi ch  t end t o  c o r r o b o r a t e  

t h e  s u b j e c t s '  r e p o r t s  and l end s u p p o r t  t o  t h e  i dea  t h a t  mental  words  

w e r e ,  in f a c t ,  e x p e r i e n c e d  by t h e  s l e e p e r .  T h i s  s t u d y ,  a s  w i l l  be 

d e s c r i b e d  b e l o w ,  a l s o  o f f e r s  s u g g e s t i v e  e v i d e n c e  t h a t  r e p o r t s  o f  dreamt  

words a r e  i ndeed r e l a t e d  t o  v e r ba l  e x p e r i e n c e s  d u r i n g  s l e e p ,  by showi ng  

t h a t  the  c i r c u m s t a n c e s  whi ch f a v o r  t h e  r e c a l l  o f  dreamt  words  a r e  c o n ­

s i s t e n t  w i t h  what  we know o f  memory f o r  o t h e r  dreamt  m a t e r i a l ,  and a l s o  

c o n s i s t e n t  w i t h  what  we know o f  memory f o r  p i c t u r e s  and words .

B e f o r e  t h i s  i s s u e  can be d i s c u s s e d  f u r t h e r ,  s e v e r a l  p o i n t s  about



t h e  memory f o r  dreams and f o r  p i c t o r i a l  and v e r b a l  s i t u m l i  e x p e r i e n c e d  

w h i l e  awake must be r a i s e d .

Frequency  o f  Dream R e c a l l  and Memory P r o c e s s e s

The i n t r o d u c t i o n  o f  the  p o l y g r a p h  t o  t he  s l e e p  l a b o r a t o r y  by 

Dement and Kl e i tman ( 1957)  d e mo n s t r a t e d  t h a t  most  p e o p l e  dream a p p r o x ­

i m a t e l y  f i v e  t i me s  per  n i g h t .  However,  t h e  f r e q u e n c y  o f  dream r e c a l l  

i s  u s u a l l y  much l o wer ;  some p e o p l e  h a r d l y  e v e r  r e c a l l  dreams ,  w h i l e  

many p e o p l e  r e c a l l  a dream perhaps  o n c e  a week ( H a l l ,  1 9 7 2 ) .

Why i s  t h e r e  such a d i s c r e p a n c y  between t h e  f r e q u e n c y  o f  dreams  

and t h e  f r e q u e n c y  o f  dream r e c a l l ?  In a r e c e n t  r e v i e w  o f  t h e  dream 

r e c a l l  l i t e r a t u r e ,  Koulack and Goodenough ( 1976)  p o i n t e d  o u t  t h e  

f o 11ow i n g :

(1)  t h a t  t h e r e  have  been two major t y p e s  o f  e x p l a n a t i o n s  f o r  

p e o p l e ' s  f a i l u r e  t o  r e c a l l  dreams - -  p s ychodynami c  e x p l a n a t i o n s  

i n v o l v i n g  r e p r e s s i o n ,  and memory p r o c e s s  e x p l a n a t i o n s  i n v o l v i n g  

f a c t o r s  such as  d e c a y ,  i n t e r f e r e n c e  and c o n s o l i d a t i o n ;

(2)  t h a t  ps ychodynami c  e x p l a n a t i o n s  (whi ch e x p l a i n  r e c a l l  d i f f i ­

c u l t i e s  in t erms o f  dream c o n t e n t  i n t e r a c t i n g  w i t h  p s ychodynami c  f o r c e s )  

a r e  not  s u f f i c i e n t ,  and t h a t  memory p r o c e s s  f a c t o r s  a r e  r e q u i r e d  t o  

e x p l a i n  t he  e f f e c t  o f  s l e e p  on dream r e c a l l .

Koulack and Goodenough r e po r t  two o t h e r  key g e n e r a l i z a t i o n s  about  

t h e  c o n d i t i o n s  under  whi ch  s l e e p  e x p e r i e n c e s  can be r e c a l l e d .  The 

f i r s t  i s  t h a t  dreams t end  t o  be r e c a l l e d  e a s i l y  o n l y  i f  t h e  s l e e p e r  

i s  awake w i t h i n  a m a t t e r  o f  s e c o n d s  a f t e r  t h e  e x p e r i e n c e  o c c u r s .  The 

s ec ond  i s  t h a t  d i s t r a c t i o n s  a t  t h e  moment o f  a wakeni ng  i mpai r  dream 

r e c a l l .  These  o b s e r v a t i o n s  about  t h e  r ap i d  d e c a y ,  s o  t o  s p e a k ,  o f  

dreams and t h e  e f f e c t  o f  d i s t r a c t i o n  ( i n t e r f e r e n c e )  a r e  a p p l i e d  in t h i s



s t u d y  t o  p a r t i c u l a r  t y p e s  o f  dream c o n t e n t ,  images  v e r s u s  wo r d s ,  in an 

a t t e mp t  t o  e x p l a i n  why v i s u a l  imagery t e n d s  t o  p r e d o mi n a t e  in dream 

r e p o r t s .

To be s p e c i f i c ,  t h e  s u g g e s t i o n  i s  made t h a t  t y p i c a l  s l e e p  l a b o r a ­

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

r e c a l l  o f  dreamt wo r d s .  Th i s  i dea  i s  d i s c u s s e d  in more d e t a i l  ( i n  t h e  

l a s t  s e c t i o n  be l ow)  f o l l o w i n g  a b r i e f  d i s c u s s i o n  o f  memory f o r  p i c t o r i a l  

and v e r ba l  s t  i m u l i .

Memory P r o c e s s e s  and t h e  Dream Report

In t h i s  s e c t i o n ,  we w i l l  e x p l o r e  t h e  p o s s i b i l i t y  t h a t  what  we know 

o f  memory f o r  p i c t u r e s  and words  e x p e r i e n c e d  w h i l e  awake may be r e l e v a n t  

t o  t h e  dream r e p o r t  s i t u a t i o n .  S p e c i f i c a 11y , t h e  q u e s t i o n  i s ,  i s  t h e r e  

a memory p r o c e s s  e x p l a n a t i o n  f o r  t h e  f a c t  t h a t  dream r e p o r t s  a r e  more 

l i k e l y  t o  be o f  v i s u a l  r a t h e r  than v e r ba l  e x p e r i e n c e s ?

In B r a n s f o r d  and Franks '  s t u d y  ( 1 9 7 1 ) ,  a f i l l e d  d e l a y  be tween  

l e a r n i n g  and r e c a l l  made i t  l e s s  l i k e l y  f o r  e x a c t  q u a t a t i o n s  o f  s t i m u l u s  

words  t o  be r e c a l l e d .  I n s t e a d  o f  q u o t a t i o n s ,  p a r a p h r a s e s  o r  g e n e r a l  

d e s c r i p t i o n s  o f  s e n t e n c e s  were  r e c a l l e d  a f t e r  a d e l a y .  T h i s  f a c t  ab o ut  

r e c a l l  f o r  words  e x p e r i e n c e d  w h i l e  awake may be r e l e v a n t  t o  t h e  dream 

r e p o r t  s i t u a t i o n .  What i f  mental  words  were  "spoken" by dream c h a r a c ­

t e r s ,  e x p e r i e n c e d  by the  s l e e p e r ,  but  t hen  q u i c k l y  f o r g o t t e n ,  w i t h  o n l y  

t h e  meani ngs  o f  e v e n t s  o f  t h e  dream b e i ng  r e c a l l e d ?  The dreamt c o n v e r s a  

t i o n  "Pass  t h e  s a l t ,  p l e a s e .  Okay,  he r e  i t  i s . " ,  may be r e p o r t e d  as  "1 

wanted the  s a l t  and John gave  i t  t o  me."

Thi s  l o s s  o f  memory f o r  s p e c i f i c s  i s  e a s y  t o  a c c e p t ,  b u t ,  g i v e n  a 

dream whi ch  i n c l u d e d  both images and w o r d s ,  t h e  q u e s t i o n  f o r  t h i s  s t u d y  

i s ,  would we e x p e c t  t h a t  p e o p l e  would remember t h e  images  b e t t e r  than
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t he  words?

There  i s  a body o f  s c i e n t i f i c  o p i n i o n  and o f  f o l k l o r e  wh i ch  s u g g e s t s  

t h a t  images a r e  e a s i e r  t o  r e c a l l  than wo r ds .  The re  i s  a l s o  a c o m p e l l i n g  

argument  t h a t  s a y s  we c annot  f a i r l y  compare t h e  two.  F i r s t ,  t h e  o p i n i o n  

and f o l k l o r e .

From t h e  t i me  o f  Simonedes  ( L u r i a ,  1 9 6 8 ) ,  t h e  a n c i e n t  Greek o r a t o r ,  

a v i s u a l  imagery mnemonic has been known.  S i mo n i d e s  t r a i n e d  h i s  s t u d e n t s  

t o  memorize  a s e r i e s  o f  l o c a t i o n s  o r  v i e w s  o f  a b u i l d i n g  or  road and 

a s s o c i a t e  each  image w i t h  an i dea from an upcoming s p e e c h .  Then,  by 

m e n t a l l y  w a l k i n g  through t h e  b u i l d i n g  and i ma g i n i n g  each  s c e n e ,  t h e  main

s e c t i o n s  o f  the  s p e e c h  would be r e c a l l e d  in o r d e r .  T h i s  t e c h n i q u e

i l l u s t r a t e s  t h e  l e n g t h s  t o  whi ch  o r a t o r s  woul d go t o  have  r e c a l l  based  

on images  and me a n i n g s ,  r a t h e r  than t r y i n g  t o  r e c a l l  i n d i v i d u a l  wor ds .

Luria  (1968)  a l s o  d e s c r i b e d  a l i v i n g  man w i t h  an unusual  memory 

in t h i s  book.  That  man c o u l d  s p o n t a n e o u s l y  form images  whi ch  s y m b o l i z e d  

any i n f o r m a t i o n  he was e x p o s e d  t o ,  and r e t a i n  t h e  i n f o r m a t i o n  i n d e f i n i t e l y .  

For e x a mp l e ,  he c o u l d  r e c a l l  m a t r i c e s  o f  numbers 100 x 100 d i g i t s  p e r ­

f e c t l y  o v e r  y e a r s ,  and r e c a l l  any s u b s e t  o f  t h e  numbers on demand.  Other  

s t a g e  mnemoni s t s  a r e  r e p o r t e d  t o  have t r a i n e d  t h e m s e l v e s  u s i n g  an imagery  

t e c h n i q u e  l i k e  S i mo n i d e s '  ( P a i v i o ,  1 9 7 1 ) .

B u g e l s k i  ( i n  P a i v i o ,  1971)  d e v e l o p e d  a o n e - b u n ,  two s h o e  i magery

r e c a l l  t e c h n i q u e  u s i n g  c o n t r o l l e d  l a b o r a t o r y  t e s t s  and found t h a t  s u b ­

j e c t s  u s i n g  imagery r e c a l l e d  word l i s t s  b e t t e r  than d i d  s u b j e c t s  not  

i n s t r u c t e d  t o  us e  i mages .  In t h i s  s t u d y ,  t he  same i n f o r m a t i o n  was t o  be 

r e c a l l e d ,  word l i s t s ,  but  t h e  i n s t r u c t i o n s  and r e p o r t e d  e x p e r i e n c e  o f  t h e  

s u b j e c t s  u s i n g  image mnemonics  s u p p o r t s  t h e  c o n c l u s i o n  t h a t  i mages  a r e  

e a s i e r  t o  r e c a l l  than wor ds .
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A number o f  e x p e r i m e n t s  showed t h a t  l a r g e  numbers o f  p i c t u r e s  

c o u l d  be l e a r n e d  on a s i n g l e  e x p o s u r e  ( S t a n d i n g ,  1970,  1 0 , 0 0 0  p i c ­

t u r e s ;  S t a n d i n g ,  Conz i o  and Haber,  1970 ,  2 , 5 0 0  p i c t u r e s  on a s i n g l e  

t r i a l ;  N i c k e r s o n ,  1965,  95% c o r r e c t  in p i c t u r e  r e c o g n i t i o n ;  S he pa r d ,  

1967,  even  h i g h e r  p e r c e n t a g e s ) .  T h e s e  r e s u l t s  a r e  r e v i e wed  by Green 

and P u r o h i t ,  who s ay  t h a t  memory f o r  p i c t u r e s  i s  " s u r p r i s i n g l y  

good . . .  in marked c o n t r a s t  w i t h  [ r e s u l t s ]  o b t a i n e d  in a v a r i e t y  o f  

o t h e r  s t o r a g e  and r e t r i e v a l  t a s k s . "

P a i v i o  ( 1970)  p r e s e n t s  a d e t a i l e d  t h e o r e t i c a l  model  t o  a c c o u n t  

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

v i s u a l  and ver ba l  i n f o r m a t i o n .  His  model  i s  s t i l l  b e i n g  d e v e l o p e d  

(and a t t a c k e d )  but  has w i t h s t o o d  a number o f  i mp o r t a n t  t e s t s  ( P a i v i o  

and Csapo,  1973;  Anders on ,  1 9 7 6 ) .

The p o i n t  o f  v i e w whi ch comes o u t  o f  t he  above  i s  t h a t  t h e  

phenomenology o f  p i c t u r e s  and images  b e i ng  a s s o c i a t e d  w i t h  u n u s u a l l y  

good memory,  w h i l e  s p e c i f i c  words  ( B r a n s f o r d  and Franks ,  1971;

B a r t l e t t ,  1932;  and o t h e r  r e f e r e n c e s  above)  a r e  f o r g o t t e n  v e r y  q u i c k l y ,  

s u p p o r t s  an a n a l o g y  t o  t h e  dream r e p o r t  s i t u a t i o n .  It  i s  p o s s i b l e  

t h a t  dream r e p o r t s  have t y p i c a l l y  empha s i z e d  d e s c r i p t i o n s  o f  v i s u a l  

imagery b e c a u s e  t h e  images  were e a s i l y  r e c a l l e d .  Q u o t a t i o n s  o f  dreamt  

words a r e  l e s s  common, p e r h a p s ,  b e c a u s e  t h e  words  t e nd  t o  be f o r g o t t e n .

As me nt i o ne d  a b o v e ,  t h e r e  i s  a c o m p e l l i n g  o b j e c t i o n  t o  t h e  a r g u ­

ment t h a t  memory f o r  p i c t u r e s  and words  can be f a i r l y  compared (Mandler  

and Pa r k e r ,  1976;  Mandler and J o h ns o n ,  1976;  Mandler and R i t c h e y ,  1 9 7 7 ) .  

Mandler and her  c o wo rkers  p o i n t  o u t  t h a t ,  w h i l e  p i c t u r e  memory seems  

e x c e l l e n t ,  a m e t r i c  f o r  a b i t  by b i t  co mpa r i s o n  o f  t he  i n f o r m a t i o n  

c o n t e n t  o f  p i c t u r e s  and words  i s  no t  a v a i l a b l e .  Th i s  means t h a t  when



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

r e p o r t  c o n t a i n s  more  i n f o r m a t i o n .  A l s o ,  s i n c e  t h e  s t i m u l i  t h e m s e l v e s  

c a n n o t  be q u a n t i f i e d  on t h e  amoun t  o f  i n f o r m a t i o n  t h e y  c o n t a i n ,  we 

c a n n o t  t e l l  i f  t h e  amount  r e c a l l e d  a f t e r  e x p o s u r e  t o  a p i c t o r i a l  and a 

v e r b a l  s t i m u l u s  r e p r e s e n t s  t h e  same p r o p o r t i o n  o f  i n f o r m a t i o n  p r e s e n t  

i n t h e  s t  i m u l i .

Ma n d l e r  and  h e r  c o w o r k e r s  make a n o t h e r  t e l l i n g  p o i n t .  They s u g g e s t  

t h a t ,  t o  some d e g r e e ,  p i c t u r e  memory i s  n o t  r e a l l y  r e c a l l ,  b u t  i s  

r e c o n s t r u c t i o n .  They s u g g e s t  t h a t  s ch e ma s  e x i s t  w h i c h  h e l p  memory f o r  

" o r g a n i z e d "  s t i m u l i  ( s t i m u l i  wh i c h  r e p r e s e n t  a s p e c t s  o f  t h e  r e a l  w o r l d  

in f a m i l i a r  c o n t e x t s ) .  The amoun t  o f  h e l p  t h e s e  s ch e ma s  m i g h t  be  f o r  

p i c t u r e s  v e r s u s  word  s t i m u l i  i s  s i m p l y  unknown.

What  i m p l i c a t i o n s  do a l l  o f  t h e  a b o v e  ( s c i e n t i f i c  o p i n i o n ,  f o l k ­

l o r e  and  M a n d l e r ' s  work)  h a v e  f o r  u n d e r s t a n d i n g  t h e  c o n t e n t  o f  d r e a m 

r e c a l l ?  As p o i n t e d  o u t  by t h e  a u t h o r s  m e n t i o n e d  a b o v e  ( and  n o t  d i s ­

p u t e d  by M a n d l e r ) ,  memory f o r  v i s u a l  i mages  s eems  b e t t e r  t h a n  memory 

f o r  w o r d s .  Wh i l e  M a n d l e r  q u i t e  r i g h t l y  p o i n t s  o u t  t h a t  t h e  c o m p a r i s o n  

may n o t  be a f a i r  o n e ,  s h e  d o e s  n o t  d i s p u t e  t h e  o b s e r v a t i o n .  T h e r e ­

f o r e ,  t h e  f a c t  t h a t  REM d r e a m r e p o r t s  a r e  more l i k e l y  t o  i n c l u d e  

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

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

makes  t h e  d r e am r e p o r t  s i t u a t i o n  c o n s i s t e n t  w i t h  o u t  o b s e r v a t i o n s  

r e g a r d i n g  r e c a l l  o f  p i c t u r e s  and  w o r d s  e x p e r i e n c e d  w h i l e  awa k e .

The c o n c l u s i o n  o n e  may d r aw i s  t h a t ,  r e g a r d l e s s  o f  t h e  amoun t  o f  

i n f o r m a t i o n  in v i s u a l  v e r s u s  v e r b a l  p a r t s  o f  a d r e a m e x p e r i e n c e ,  t h e  

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

c o n s i s t e n t  w i t h  o b s e r v a t i o n s  o f  r e c a l l  f o r  s t i m u l i  e x p e r i e n c e d  w h i l e
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awake.  T h e r e f o r e ,  t he  r e l a t i v e  i n f r e q u e n c y  o f  r e p o r t s  o f  dreamt words  

i s ,  in f a c t ,  t o  be e x p e c t e d  and s h o u l d  not  be c o n s i d e r e d  s t r o n g  e v i ­

dence  f o r  t h e  i n f r e q u e n c y  o f  ver ba l  dream e x p e r i e n c e s .

F u r t h e r ,  bas ed  on t h e  p i c t o r i a l  s u p e r i o r i t y  e f f e c t  me nt i o ned  

a b o v e ,  we would not  be s u r p r i s e d  i f  d e c a y  and d i s t r a c t i o n  had l e s s  o f  

an a p p a r e n t  e f f e c t  on r e c a l l  f o r  dreamt  images  than on r e c a l l  f o r  

dreamt words .

In f a c t ,  i f  we found t h a t  such f a c t o r s  a f f e c t e d  r e p o r t s  o f  dreamt  

words w h i l e  not  a f f e c t i n g  r e p o r t s  o f  dreamt images  t h a t  would be c o n ­

s i s t e n t  w i t h  o b s e r v a t i o n s  about  r e c a l l  f o r  p i c t o r i a l  and v e r ba l  s t i m u l i  

e x p e r i e n c e d  w h i l e  awake,  and t h e r e f o r e  p r o v i d e  i n f e r e n t i a l  s u p p o r t  f o r  

t he  e x i s t e n c e  o f  words  and images in the  dream e x p e r i e n c e .  In e f f e c t ,  

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

f o r  dreams would a l l o w  f o r  c o r r o b o r a t i o n  o f  t h e  s u b j e c t s '  r e p o r t s ,  i . e . ,  

t h a t  images and words  were  a c t u a l l y  e x p e r i e n c e d .

Handl er  q u i t e  r i g h t l y  p o i n t s  a c a u t i o n a r y  f i n g e r  a t  such a t t e m p t s  

to  compare v i s u a l  and v er ba l  r e c a l l .  Whi l e  a v a i l a b l e  t e c h n i q u e s  c a n n o t  

overcome Ma n d l e r ' s  o b j e c t i o n s ,  the  c u r r e n t  s t u d y  a t t e m p t s  t o  r e d u c e  

t he  c h a n c e s  o f  o b t a i n i n g  m i s l e a d i n g  f i n d i n g s  by compar i ng  ( u s i n g  t h e  

Psycho 1 i n g u i s t i c  Coding Manual d e s c r i b e d  be l ow)  r e p o r t s  o f  v i s u a l  

imagery o n l y  w i t h  o t h e r  r e p o r t s  o f  v i s u a l  i magery and n o t  w i t h  r e p o r t s  

o f  dreamt wo r ds .  L i k e w i s e ,  t he  number o f  dreamt  words  r e p o r t e d  under  

d i f f e r e n t  c o n d i t i o n s  a r e  compared.

Whi l e  t h i s  a t t e m p t  to  deal  w i t h  Ma n d l e r ' s  p o i n t  i s  no t  p e r f e c t  (we 

c a n n o t  be s u r e  t h a t  the  imagery m e t r i c  i s  a s  s e n s i t i v e  a s  the  word 

m e t r i c ) ,  i t  i s  t he  b e s t  way a t  t h i s  t i me  t o  i n v e s t i g a t e  v i s u a l  and 

ver ba l  dream c o n t e n t .  Any  i n t e r p r e t a t i o n s  drawn from t h i s  p a r t  o f  t h e
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a n a l y s i s ,  c o n c e r n i n g  c o r r o b o r a t i o n  o f  the  c o n t e n t  o f  t he  s u b j e c t s '  

dreams would be c o n s i d e r e d  s u g g e s t i v e ,  not  c o n c l u s i v e .

Overvi ew o f  Th i s  Study

Whi l e  t h e  a b s e n c e  o f  quot ed  words  in most  REM m e n t a t i o n  r e p o r t s  

would seem t o  f a v o r  meani ngs  a s  t he  form o f  dream e x p e r i e n c e  r a t h e r  

than wo r ds ,  t h e r e  i s  a n o t h e r  e x p l a n a t i o n  f o r  t he  usual  f i n d i n g .  P r o ­

c e d u r e s  in most  s l e e p  e x p e r i m e n t s  may b i a s  r e p o r t i n g  in f a v o r  o f  

v i s u a l  e x p e r i e n c e s  and a g a i n s t  v er ba l  e x p e r i e n c e s .  In t y p i c a l  s l e e p  

r e p o r t  p r o c e d u r e s ,  a s u b j e c t  i s  awakened in a dark room by the  sound  

o f  an e x p e r i m e n t e r  c a l l i n g  t he  s u b j e c t ' s  name.  The s u b j e c t  r e s po n d s  

t o  t h e  c a l l  and then h e a r s  an i n s t r u c t i o n  or  q u e s t i o n  such as  " Te l l  

me e v e r y t h i n g  t h a t  was g o i ng  through your mind b e f o r e  you were  

awakened . "  The s u b j e c t  b e g i n s  r e p o r t i n g  and may be prompted or  

asked o t h e r  q u e s t i o n s  a t  p a u s e s .

Whi l e  t he  c o m p l e t e  d a r k n e s s  o f  t h e  s l e e p  room w i l l  no t  i n t e r f e r e  

w i t h  v i s u a l  memori es ,  t h e  v er ba l  s t i m u l i  o f  t h e  c a l l  t o  awaken and t he  

f o l l o w i n g  q u e s t i o n s  and a n s we r s  may i n t e r f e r e  w i t h  memories  f o r  v e r ­

b a l l y  coded i n f o r m a t i o n .  T h i s  reas on  f o r  t y p i c a l  REM r e p o r t  c o n t e n t  

would be a s p e c i f i c  c a s e  o f  a r e t r o a c t i v e  i n h i b i t i o n  phenomenon ( Ce r a s o ,  

19&7) .  Thus ,  t he  p r o c e d u r e  f a v o r s  r e c a l l  o f  v i s u a l  o v e r  v e r ba l  

e x p e r  i e n c e s .

Other f a c t o r s  a r e  a l s o  p o s s i b l e  s o u r c e s  o f  b i a s e d  r e p o r t i n g .  It  

i s  a common e x p e r i e n c e  on awakeni ng t o  remember a l ong  dream,  but  as  

one  t h i n k s  or  t a l k s  about  some e v e n t s ,  one  e x p e r i e n c e s  the  l o s s  o f  

memories  f o r  t he  r e s t  o f  the  dream.  As t he  s u b j e c t  g i v e s  a dream r e p o r t ,  

p a r t s  o f  t h e  s l e e p  e x p e r i e n c e  a r e  b e i ng  f o r g o t t e n .  The p a r t s  whi ch  ar e
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f o r g o t t e n  as  a r e s u l t  o f  t h i s  d e l a y  a r e  no t  under t h e  c o n t r o l  or  

o b s e r v a t i o n  o f  t h e  e x p e r i m e n t e r .  Two r e a s o n s  may be o f f e r e d  why 

v i s u a l  r a t h e r  than v er ba l  ma t e r i a ]  c o u l d  be f a v o r e d  under t h e s e  

c i r c u m s t a n c e s :

(1)  Vi s ua l  images  may be more i n t e r e s t i n g  o r  s a l i e n t  and 

w i l l ,  t h e r e f o r e ,  be r e p o r t e d  f i r s t .

(2)  V i s u a l  i mages ,  f a v o r e d  by s l e e p  l a b o r a t o r y  p r o c e d u r e s ,  

may be c l e a r e r  in memory than mental  wo r ds ,  and t h e r e f o r e  be  

r e p o r t e d  f i r s t .  Those  e x p e r i e n c e s  r e p o r t e d  f i r s t  a r e  l e s s  l i k e l y  

t o  be f o r g o t t e n  (Dal ezman,  1 9 7 6 ) .

A l s o ,  a s u b j e c t  do e s  not  o f f e r  a movement by movement a n a l y s i s  

o f  each  a c t i o n  he " s e e s "  in h i s  dream,  but  g i v e s  a g e n e r a l  d e s c r i p t i o n  

s a y i n g ,  p e r h a p s ,  "John wal ked down t h e  h a l l  l o o k i n g  from r i g h t  t o  

l e f t " ,  n o t  "John moved h i s  l e f t  f o o t  w h i l e  s w i n g i n g  h i s  r i g h t  arm 

fo r wa r d ,  then swung h i s  arm back and moved h i s  r i g h t  f o o t  f o r wa r d ,  

e t c . "  L i k e w i s e ,  s u b j e c t s  mi ght  f e e l  t h a t ,  by s a y i n g  "1 wanted  t he  

s a l t  and John gave  i t  t o  me" r a t h e r  than "I s a i d ,  ' P l e a s e  p a s s  t h e  

s a l t 1 and John s a i d ,  'Okay,  he r e  i t  i s , ' " ,  t h a t  t h e y  a r e  c o n v e y i n g  

a c o m p l e t e  a c c o u n t  o f  t h e i r  e x p e r i e n c e .

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

ment a r e  i n t e n d e d  t o  re duce  i n t e r f e r e n c e  w i t h  v e r b a l  memory and a l s o  

to  b r i n g  under the  e x p e r i m e n t e r ' s  c o n t r o l  the  d e c i s i o n  as  t o  whi ch  

p a r t s  o f  t he  s l e e p  e x p e r i e n c e s  would be r e p o r t e d  f i r s t .  I n s t e a d  o f  

a v e r ba l  c a l l ,  t he  awakeni ng s t i m u l u s  w i l l  be o n e  o r  more loud be e p s  

o v e r  t h e  i n t e r c o m.  On a wa k e n i ng ,  the  s u b j e c t  w i l l  no t  r e c e i v e  i n s t r u c ­

t i o n s  a u r a l l y ,  but  v i s u a l l y  in t he  from o f  an i l l u m i n a t e d  s i g n .  The 

s i g n  ( a s  per p r e - s l e e p  i n s t r u c t i o n s )  w i l l  i nform t h e  s u b j e c t  what  a s p e c t
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o f  the  s l e e p  e x p e r i e n c e  i s  t o  be r e p o r t e d  f i r s t .  I n s t e a d  o f  l e a v i n g  

t h i s  t o  t h e  s u b j e c t ' s  d i s c r e t i o n ,  t h e r e  w i l l  be s y s t e m a t i c  v a r i a t i o n  

o f  wh e t her  v i s u a l  o r  v er ba l  e x p e r i e n c e s  a r e  r e p o r t e d  f i r s t .  A f t e r  

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

c o n t i n u e  r e p o r t i n g  e v e r y t h i n g  e l s e  he or  s he  can r e c a l l  about  t he  

s l e e p  e x p e r i e n c e .

The major p r e d i c t i o n  i s  t h a t  r e p o r t s  o f  Heard F i r s t  a wa ke n i ng s  

(when dreamt  words  a r e  t o  be r e p o r t e d  f i r s t )  w i l l  i n c l u d e  quo t e d  conve i — 

s a t i o n s  whi ch were  not  r e p o r t e d  in many p r e v i o u s  s t u d i e s .  By e x t r a p o ­

l a t i o n  from p e r c e p t u a l  r e s e a r c h  ( P a i v i o ,  L u r i a ,  Seamon,  P e t e r s o n ,  c i t e d  

above)  on t he  mnemonic v a l u e  o f  images  in p r o d u c i n g  a c c u r a t e  l ong  

l a s t i n g  memory,  one  would p r e d i c t  t h a t  d e t a i l s  o f  t h e  v i s u a l  e x p e r i e n c e  

w i l l  s t i l l  be r e p o r t e d  a f t e r  r e p o r t i n g  c o n v e r s a t i o n s .  R e p o r t i ng  i magery  

f i r s t ,  however ,  i s  p r e d i c t e d  t o  r e duce  t h e  amount o f  r e p o r t e d  v er ba l  

e x p e r i e n c e ,  s i n c e  s p e c i f i c  words  d i s a p p e a r  from memory e i t h e r  as  a 

r e s u l t  o f  i n t e r f e r e n c e  by spoken words  o r  as  a r e s u l t  o f  ra p i d  d e c a y .

I f  t h e  a bo v e  p r e d i c t i o n s  a r e  borne  o u t  by t h e  d a t a ,  t h i s  s t u d y  

w i l l  s e r v e  two major p u r p o s e s :

(1)  It  w i l l  p r o v i d e  a method f o r  o b t a i n i n g  more c o m p l e t e  d e s c r i p ­

t i o n s  o f  t h e  dream e x p e r i e n c e  than has been a v a i l a b l e  b e f o r e .

(2)  It  w i l l  p r o v i d e  i n f e r e n t i a l  s u p p o r t  f o r  t h e  i dea  t h a t  mental

words  a r e ,  in f a c t ,  p a r t  o f  t h e  dream e x p e r i e n c e  in t h r e e  ways:

(a)  by o b t a i n i n g  r e p o r t s  o f  dreamt  words ;

(b) by showi ng t h a t  t h e r e  i s  a s y s t e m a t i c  r e l a t i o n s h i p  

between  s l e e p  l a b o r a t o r y  p r o c e d u r e s  and t h e  f r e q u e n c y  o f

such r e p o r t s ,  i n d i c a t i n g  t h a t  haphazard f a c t o r s  ( s uch  as

r e s p o n s e  s t y l e )  c a n n o t  e x p l a i n  away such r e p o r t s ;



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

v i s u a l  and v e r b a l  dream e x p e r i e n c e s  shows t h e  same i n t e r ­

f e r e n c e  e f f e c t s  a s  do r e c a l l  o f  p i c t o r i a l  and v e r ba l  

s t i m u l i  e x p e r i e n c e d  w h i l e  awake,  whi ch  would t end  t o  

c o r r o b o r a t e  t h e  s u b j e c t ' s  d e s c r i p t i o n  o f  t h e  dream c o n t e n t .



CHAPTER I I 

METHODS AND PROCEDURE

S u b j e c t s

T w e n t y - e i g h t  (28)  s u b j e c t s ,  16 male  and 12 f e m a l e  be tween  18 and 

35 y e a r s  o f  a g e ,  were  s e l e c t e d  on t h e  b a s i s  o f  t h e i r  c l a i m s  o f  b e i n g  

good s l e e p e r s  and f r e q u e n t  dream r e c a l l e r s .  Four s u b j e c t s ,  no t  i n c l u d e d  

in t h e  a b o v e ,  were  e l i m i n a t e d  e i t h e r  b e c a u s e  t h e y  d i d  not  show up f o r  

t he  s ec ond  n i g h t  o f  t h e  s t u d y ,  o r  b e c a u s e  t h e y  d i d  no t  s l e e p  o r  r e c a l l  

dreams on t h e  f i r s t  n i g h t .

The c r i t e r i a  f o r  b e i n g  c o n s i d e r e d  a good s l e e p e r  i n v o l v e d  c o n s i s ­

t e n c y  in bed t i me  and wake up t i m e ,  s p e n d i n g  a t  l e a s t  s i x  and o n e  h a l f  

hours  in bed on t y p i c a l  n i g h t s ,  e a s e  o f  f a l l i n g  a s l e e p  and i n f r e q u e n t  

need t o  g e t  o u t  o f  bed d u r i n g  t he  n i g h t .  S u b j e c t s  were  p e o p l e  whose  

normal bedt i me  was be t we en  1 0 : 00  P.M. and 1 : 0 0  A. M. ,  and whose  normal  

wake up t i me was be t we en  6 : 3 0  A.M. and 9 : 0 0  A.M. P e o p l e  who r e p o r t e d  

t h a t  i t  t o o k  them in e x c e s s  o f  t h i r t y  m i n u t e s  t o  f a l l  a s l e e p ,  o r  who 

r e p o r t e d  d i f f i c u l t y  in f a l l i n g  back t o  s l e e p  a f t e r  a wakeni ng  d u r i n g  

t h e  n i g h t  were  no t  used  as  s u b j e c t s .

Frequent  dream r e c a l l e r s  were d e f i n e d  a s  p e o p l e  r e p o r t i n g  t h a t  

t h e y  remember e x p e r i e n c i n g  a t  l e a s t  one  dream per  week ,  so  a t e l e p h o n e  

i n t e r v i e w  was c o n d u c t e d  w i t h  p r o s p e c t i v e  s u b j e c t s  and,  in a d d i t i o n  t o  

t h e  above  c r i t e r i a ,  p e o p l e  were e x c l u d e d  i f  t h e y  r e p o r t e d  b e l i e v i n g  

t h a t  dreams c o u l d  p r e d i c t  or  i n f l u e n c e  f u t u r e  e v e n t s .  T h i s  s t i p u l a t i o n  

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

undue a n x i e t y  o r  o t h e r w i s e  i n f l u e n c i n g  a p e r s o n ' s  b e h a v i o r  a f t e r  t h e  

e x p e r i m e n t .  I n d i v i d u a l s  who c o u l d  not  o r  would not  res pond c l e a r l y  to  

q u e s t i o n s  about  s l e e p  h a b i t s  and f r e q u e n c y  o f  dream r e c a l l  were  no t  used
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as  s u b j e c t s .

Because  o f  t h e i r  c o n v e n i e n t  l o c a t i o n ,  w i l l i n g n e s s  t o  come t o  C i t y  

C o l l e g e  a t  n i g h t  and f l e x i b l e  d a y t i me  and e v e n i n g  s c h e d u l e s ,  Columbia  

and Barnard s t u d e n t s  were  p r e f e r r e d  s u b j e c t s  and made up 36 p e r c e n t  o f  

t he  s a mpl e .  S u b j e c t s  c l a i me d  t o  be f r e e  o f  a l l  m e d i c a t i o n ,  drugs  and 

a l c o h o l  on t h e  two days  o f  t h e  e x p e r i m e n t  and f o r  a t  l e a s t  two days  

b e f o r e .  S u b j e c t s  were  p a i d  t we nt y  d o l l a r s  e a c h .

Apparatus  and B i o - P o t e n t i a l  Re cord i ng  T e c h n i q u e s

A Beckman I ns t rument  Co.  Type R Dynograph was used f o r  r e c o r d i n g  

e l e c t r o e n c e p h a l o g r a p h  (EEG), e l e c t r o m y o g r a p h  (EMG) and e l e c t r o o c u 1ograph  

(EOG) r e a d i n g s .  Beckman Ins t rument  Co. s i l v e r - s i l v e r  c h l o r i d e  p e l l e t  

e l e c t r o d e s  were  used f o r  a l l  s i t e s  e x c e p t  t h e  e a r  l o b e  r e f e r e n c e  and the  

f o r e h e a d  ground,  where  Beckman Ins t rument  Co. s i l v e r  cup e l e c t r o d e s  were  

u s e d .

EEG r e c o d r i n g  ( s e e  t he  a p p e n d i x  page  61 f o r  t h e  a m p l i f i e r  s e t t i n g s ,  

t i me  c o n s t a n t s ,  e t c . )  was done from s c a l p  e l e c t r o d e s  a t  C3 and CA ( l e f t  

and r i g h t  c e n t r a l )  and 04 ( r i g h t  o c c i p i t a l ) .  R e f e r e n c e  e l e c t r o d e s  a t  

t he  l e f t  ma s t o i d  bone and r i g h t  e a r  l o b e  were  u s e d .  The c o m b i n a t i o n  o f  

c e n t r a l  l ead  and r e f e r e n c e  whi ch  r e s u l t e d  in t h e  most  n o i s e - f r e e  r e c o r ­

d i ng  (by v i s u a l  i n s p e c t i o n  o f  t he  r e c o r d )  was u s e d .

S c a l p  e l e c t r o d e s  were  a t t a c h e d  u s i n g  Beckman a d h e s i v e  c o l l a r s  and 

e l e c t r o d e  p a s t e  w i t h  s u r g i c a l  t a p e  o v e r  e v e r y t h i n g  e l s e .  The s i t e  was  

found u s i n g  t h e  R e c h t s c h a f f e n  and Kal es  Manual ( 1968)  a s  a g u i d e .  Hair  

was then c a r e f u l l y  p a r t e d  and p i nned  ba c k .  The s i t e  was swabbed w i t h  

a l c o h o l  and a l l o w e d  t o  dry b e f o r e  t h e  e l e c t r o d e ,  w i t h  both a l a r g e  and 

smal l  c o l l a r  trimmed to f i t  the  l ong  narrow p a r t ,  was p r e s s e d  f i r m l y  

o n t o  the  s c a l p  and h e l d  f o r  a few s e c o n d s  to  a l l o w  t h e  e l e c t r o d e  p a s t e



and c o l l a r s  t o  a d h e r e .  Then,  s u r g i c a l  t a p e  was a p p l i e d  in s e v e r a l  

l a y e r s ,  each  p r e s s e d  f i r m l y  around t h e  e l e c t r o d e ,  o n t o  t h e  p a r t  and 

o n t o  t h e  s u r r o u n d i n g  h a i r .  When f i n i s h e d ,  p r e s s i n g  on t h e  e l e c t r o d e  

top would not  produce  any downward movement ,  i n d i c a t i n g  t h a t  t h e  

e l e c t r o d e  was in c o n t a c t  w i t h  t h e  s c a l p .

EOG r e c o r d i n g  was done from t h e  o u t e r  c a n t h u s  o f  e a c h  e y e ,  w i t h  

one  e l e c t r o d e  p l a c e d  s l i g h t l y  a bo v e  and t h e  o t h e r  s l i g h t l y  be l ow t h e  

a p p r o x i ma t e  c e n t e r  o f  t h e  e y e  s o c k e t .  At t a chment  was done a s  f o r  

s c a l p  e l e c t r o d e s  w i t h  c o l l a r s ,  p a s t e  and t a p e .  Each e l e c t r o d e  was  

r e f e r r e d  t o  t he  ma s t o i d  e l e c t r o d e  o r  e a r  l o b e  and b i p o l a r  e y e  movements  

were  r e c o r d e d  on a s e p a r a t e  c ha nne l  by r e f e r r i n g  t h e  two e y e  e l e c t r o d e s  

t o g e t h e r .

Two EMG e l e c t r o d e s  were  p l a c e d  b e l o w t h e  c h i n  on t h e  submental  

m u s c l e  and h e l d  s e c u r e l y  in p l a c e  by a d h e s i v e  t a p e .  The e l e c t r o d e s  

were  r e f e r r e d  t o  e a c h  o t h e r .  The f o r e h e a d  ground and e a r  l o be  

r e f e r e n c e  were  a t t a c h e d  u s i n g  e l e c t r o d e  p a s t e  and s u r g i c a l  t a p e .  The 

ma s t o i d  r e f e r e n c e  was a t t a c h e d  l i k e  a s c a l p  e l e c t r o d e .  The b r a i d  o f  

a l l  t e n  e l e c t r o d e s  was c l i p p e d  t o  h a i r  a t  t h e  back o f  t h e  head t o  

p r e v e n t  body movements  from p u l l i n g  e l e c t r o d e s  o f f  t h e  s c a l p .  S i x  

c h a n n e l s  o f  t h e  dynograph were  used f o r  r e c o r d i n g  b i o - p o t e n t i a l s  

from t h e  l e f t  e y e ,  r i g h t  e y e ,  b i p o l a r  e y e  movements ,  c e n t r a l  EEG, 

o c c i p i t a l  EEG and EMG.

S c o r i n g  Me n t a t i o n  Report  Content

Dement and Kl e i tman ( 1957)  found a d i f f e r e n t i a l  p r o b a b i l i t y  o f  

g e t t i n g  a m e n t a t i o n  r e p o r t  from s u b j e c t s  awakened from REM p e r i o d s  

compared t o  NREM a w a k e n i ng s .  The n e x t  s t e p  was t o  examine  the  c o n t e n t



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

i mp r e s s i o n  t h a t  REM r e p o r t s  d e s c r i b e  more v i s u a l  i magery and seem t o  

f i t  t h e  common n o t i o n  o f  what  a dream c o n s i s t s  o f ,  w h i l e  NREM r e p o r t s  

seem more t h o u g h t l i k e .  From such o b s e r v a t i o n s ,  i n v e s t i g a t o r s  d e v e l o p e d  

g l o b a l  r a t i n g  s y s t e m s  f o r  s l e e p  me n t a t i o n  r e p o r t s .  In such a s y s t e m ,  

j u d g e s  would be g i v e n  minimal  i n s t r u c t i o n s ,  a c t u a l l y  n o t  much beyond  

d i c t i o n a r y  d e f i n i t i o n s ,  and would t hen  rank o r d e r  two o r  more r e p o r t s  

on s c a l e s  c a l l e d  " v i s u a l  imagery" o r  " d r e a m l i k e  q u a l i t y . "  An exampl e  

o f  such a r a t i n g  s y s t e m  i s  d e s c r i b e d  in "Global  R a t i n g s  o f  F i r s t  Ni g h t  

Re por t s "  ( An t r o bu s ,  S c h n e e ,  Lynn,  S i l v e r ma n  and O f f e r ,  1 9 7 6 ) ,  where t he  

s c o r e s  d i f f e r e n t i a t e  REM from NREM r e p o r t s  w i t h  an a c c u r a c y  o f  w e l l  o v e r  

90%. The we a kn e s s  o f  such g l o b a l  r a t i n g s  i s  t h a t  much o f  t h e  b a s i s  f o r  

t he  compl ex  m u l t i v a r i a t e  j udgment s  i s  c o v e r t ,  i . e . ,  o c c u r s  s e c r e t l y  

i n s i d e  the  minds o f  t h e  j u d g e s .

The a u t h o r s  o f  t he  paper  me nt i o ne d  j u s t  a bo v e  have  worked t o  

o p e r a t i o n a l i z e  more c l e a r l y  t h e  q u a n t i t a t i v e  and q u a l i t a t i v e  d i f f e r e n c e s  

between r e p o r t s  o f  REM and NREM m e n t a t i o n .  The r e s u l t s  o f  t h i s  e f f o r t ,  

P s y c h o l i n g u i s t i c  Coding Manual f o r  Re po r t s  o f  S l e e p  and S t i mu l u s  

Independent  Waking S t a t e  E x p e r i e n c e  ( S c h n e e ,  A n t r o b u s ,  Lynn,  S i l v e r ma n  

and O f f e r ,  1976;  and A n t r o b u s ,  S c h ne e ,  Lynn,  S i l v e r ma n  and O f f e r ,  1976b)  

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

whi ch p r o v i d e  i n f o r m a t i o n  about  t h e  e x p e r i e n c e  o f  t h e  s l e e p e r ,  p r o v i d i n g  

o r d i n a l  s c a l i n g  o f  r e p o r t s  on t o t a l  c o n t e n t ,  o r  t o t a l  amount o f  i n f o r ma ­

t i o n  r e p o r t e d ,  f o u r  s c a l e s  f o r  v i s u a l  i magery ,  two s c a l e s  f o r  aural  

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

i s  t h a t  the  r u l e s  l e a v e  l e s s  l a t i t u d e  f o r  c o v e r t  compl ex  j udgment s  and 

r e s u l t  in not  o n l y  a number o f  s c o r e d  wo r d s ,  but  t h e  s c o r e d  words  them­



22 .

s e l v e s  whi ch i n d i c a t e  t he  p a r t s  o f  t h e  r e p o r t s  t h a t  a r e  used by j u d g e s  

t o  d e t e r m i n e  t h e  n a t u r e  o f  the  s l e e p  e x p e r i e n c e .

S c o r e s  on t h e  v i s u a l  imagery s c a l e s  d i f f e r e n t i a t e  REM from NREM 

r e p o r t s  w i t h  a p p r o x i m a t e l y  30% a c c u r a c y .  The s e  s c a l e s ,  p l u s  s c a l e s  

f o r  quot ed  and pa ra phr a s ed  c o n v e r s a t i o n s  w i l l  be used  t o  measure  t h e  

e f f e c t s  on r e c a l l  p e r f o rma nce  o f  the  awakeni ng  c o n d i t i o n s  and i n s t r u c ­

t i o n s  employed in t h i s  s t u d y .

In t h e  c o d i n g  manual j u d g e s  r e c e i v e d  d e t a i l e d  i n s t r u c t i o n s  on how 

t o  c h o o s e  whi ch words  in a m e n t a t i o n  r e p o r t  c o n v e y  i n f o r m a t i o n  about  

the  s l e e p  e x p e r i e n c e .  Those  words  whi ch  were  j u d g e d  i n f o r m a t i v e  and 

not  redundant  were  c o u n t e d  p r o d u c i n g  a q u a n t i a t i v e  measure  o f  t he  

s l e e p e r ' s  e x p e r i e n c e .  The s c a l e s  used were :

Vi s u a l  imagery in f o u r  c a t e g o r i e s :

V i s u a l  Nouns -  words  d e s i g n a t i n g  o b j e c t s  o r  c h a r a c t e r s  

“ s e e n"  by t h e  s l e e p e r ;

V i s u a 1 Mod i f  i e r s  -  words  g i v i n g  added i n f o r m a t i o n  about  

t h e  a p p e a r a n c e s  o f  V i s u a l  Nouns;

V i s u a 1 Act  i on -  words  d e s c r i b i n g  movements  o f  V i s u a l  

Nouns;

S p a t i a l  R e l a t i o n s  -  words  d e s c r i b i n g  l o c a t i o n  in s p a c e  

o f  V i s u a l  Nouns.

Au d i t o r y  e x p e r i e n c e  in two s c a l e s :

I mpl i c  i t Speech -  p a r a p h r a s e s  or  s p e c i f i c  d e s c r i p t i o n s  o f  

“ heard" c o n v e r s a t i o n s ;

E x p l i c i  t  Speech -  v e r b a t i m  q u o t a t i o n s  o f  “ heard" c o n v e r s a ­

t i o n s .
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Four j u d g e s  r a t e d  e a c h  r e p o r t  and t h e  a v e r a g e  o f  t h e  s c o r e s  i s  

t h e  measure  u s e d .  The j u d g e s  were  t r a i n e d  and t e s t e d  in t h e  manner  

p r e s c r i b e d  in t h e  P s y c h o l i n g u i s t i c  Coding Manual and t h e i r  j u dg ment s  

were  h i g h l y  r e l i a b l e .

S i n c e  t h e r e  has  been r e l a t i v e l y  l i t t l e  d i s c u s s i o n  o f  t h e  n a t u r e  

or  q u a l i t y  o f  dreamt  c o n v e r s a t i o n s  compared t o  t h e  l i t e r a t u r e  on 

v i s u a l  i magery ,  a d e s c r i p t i o n  o f  dreamt  s p e e c h  w i l l  be o f f e r e d .  For 

REM dreams ,  t he  number o f  u t t e r a n c e s  and words  per  u t t e r a n c e  w i l l  be 

c o u n t e d .  A l s o ,  t h e  e x p e r i m e n t e r  w i l l  j u d g e  who t h e  s p e a k e r  wa s ,  whe t her  

the  dreamt words  were  r e l e v a n t  t o  o t h e r  dream c o n t e n t ,  and wh e t h e r  t he  

q u a l i t y  o f  dreamt  s p e e c h  seems l i k e  normal waki ng  s p e e c h ,  o r  i f  i t  has  

t h e  q u a l i t y  o f  t e l e g r a p h i c  o f  w r i t t e n  E n g l i s h .  The s e  q u a l i t a t i v e  

j u d g m e n t s ,  w h i l e  no t  t aken  as  s u p p o r t  f o r  t h e  main c o n t e n t i o n  o f  t h e  

s t u d y  ( t h a t  dream c o n v e r s a t i o n s  o c c u r ) ,  a r e  r e p o r t e d  t o  p r o v i d e  

i n f o r m a t i o n  not  u s u a l l y  o f f e r e d  in p a p e r s  on dream c o n t e n t .

Expe r i ment a l  C o n d i t i o n s

The re  were  two t y p e s  o f  a wa k e n i n g s  f o r  m e n t a t i o n  r e p o r t s ,  v i s u a l  f i r s t  

(I SAW) and v er ba l  f i r s t  ( l  HEARD). On I SAW a w a k e n i n g s ,  s u b j e c t s  were  

t o  f i r s t  r e p o r t  e v e r y t h i n g  t h e y  "saw" d u r i n g  t h e  dream and t hen  r e p o r t  

e v e r y t h i n g  e l s e  t h e y  c o u l d  r e c a l l  o f  t he  dream e x p e r i e n c e ,  i n c l u d i n g  

what  t h e y  "heard" .  On I HEARD a w a k e n i n g s ,  s u b j e c t s  were  t o  f i r s t  r e p o r t  

any c o n v e r s a t i o n s  t h e y  "heard" and t hen  e v e r y t h i n g  e l s e  t h e y  c o u l d  r e c a l l ,  

i n c l u d i n g  what t h e y  "saw".  S u b j e c t s  were  t o l d  t h a t ,  a s  soon a s  t h e y  

heard t h e  i n t e r c o m b u z z e r ,  t h e y  were  t o  s a y  "I ' m awake" (whi ch  s i g n a l s  

t he  e x p e r i m e n t e r  t o  s t o p  b u z z i n g ) ,  and to  open t h e i r  e y e s  and n o t e  whi ch
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o f  two s i g n s  a t  t h e  f o o t  o f  t h e  bed was i l l u m i n a t e d .  One s i g n  s a i d  "I 

SAW", i n d i c a t i n g  a v i s u a l  r e p o r t  f i r s t  a w a k e n i n g s ,  and t h e  o t h e r  s i g n  

s a i d  "I HEARD", i n d i c a t i n g  a v e r b a l  r e p o r t  f i r s t  a w a k e n i n g s .

Procedure

S u b j e c t s  were  i n s t r u c t e d  t o  a r r i v e  a t  t h e  l a b o r a t o r y  two hours  

b e f o r e  t h e i r  i n t e n d e d  b e d t i me .  T h i s  a l l o w e d  t i me  f o r  s u b j e c t s  t o  

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

a p p l i c a t i o n .  On h i s  o r  her  a r r i v a l ,  t h e  s u b j e c t  was shown t h e  s l e e p  

room and the  p r o c e d u r e  o f  e l e c t r o d e  a t t a c h m e n t ,  a wakeni ng  f o r  r e p o r t s  

and payment was e x p l a i n e d ,  a s  i t  was d u r i n g  t h e  phone i n t e r v i e w .  Any 

q u e s t i o n s  about  t h e  p r o c e d u r e  were  ans were d  and then s u b j e c t s  were  

a s ked  t o  g i v e  t h e i r  i nformed c o n s e n t .

I n s t r u c t i o n s  read by t h e  s u b j e c t  b e f o r e  r e t i r i n g  and r e v i e we d  

o r a l l y  by t h e  e x p e r i m e n t e r  j u s t  b e f o r e  l i g h t s  were  t urned  o u t  f o r  

t h e  n i g h t ,  i n d i c a t e d  t h e  f o l l o w i n g :

(1)  That  t h i s  was an e x p e r i m e n t  on memory d u r i n g  s l e e p ,  and 

t h e r e f o r e  s u b j e c t s  s h o u l d  t r y  t o  remember and d e s c r i b e  in g r e a t  

d e t a i l  e v e r y t h i n g  t h e y  e x p e r i e n c e d  b e f o r e  t h e  b u z z e r ;

(2)  That  t h e  i l l u m i n a t e d  s i g n  i n d i c a t e d  what  p a r t  o f  t h e  s l e e p  

e x p e r i e n c e ,  v i s u a l  imagery o r  c o n v e r s a t i o n s ,  would be r e p o r t e d  f i r s t ;

(3)  That  on s e e i n g  "I HEARD" t h e y  s h o u l d  s a y  "1 heard" f o l l o w e d  

by an e x a c t  q u o t a t i o n  o f  a l l  t h e  words  t h e y  remember h e a r i n g  b e f o r e  

the  b u z z e r .  I f  e x a c t  words  c o u l d  no t  be r e c a l l e d ,  t hen  c o n v e r s a t i o n s  

s h o u l d  be par a p hr a s e d  o r  d e s c r i b e d  in a s  much d e t a i l  a s  p o s s i b l e ,  and 

t h a t  s u b j e c t s  s h o u l d  i n d i c a t e  wh e t h e r  t h e y  were  q u o t i n g  o r  p a r a p h r a s i n g .  

A f t e r  r e p o r t i n g  a l l  words  heard d u r i n g  t h e  dream,  s u b j e c t s  s h o u l d  d e s -



c r i b e  e v e r y t h i n g  t h e y  "saw",  "di d" o r  e x p e r i e n c e d  in a s  much d e t a i l  a s  

p o s s  i b l e ;

(*0 That  on s e e i n g  "I SAW", t h e y  s h o u l d  s a y  "I saw" f o l l o w e d  by 

a d e t a i l e d  d e s c r i p t i o n  o f  a l l  t h e  v i s u a l  images  e x p e r i e n c e d  d u r i n g  t h e  

dream.  A f t e r  d e s c r i b i n g  e v e r y t h i n g  t h e y  "saw",  t h e y  were  t o  r e p o r t  

a l l  t h e  words  t h e y  "h e a r d" ,  p r e f e r a b l y  as  q u o t a t i o n s ,  a s  w e l l  a s  e v e r y ­

t h i n g  e l s e  t h e y  "di d" or  e x p e r i e n c e d  in a s  much d e t a i l  a s  p o s s i b l e .  The 

" I n s t r u c t i o n s  t o  S u b j e c t s "  as  s e e n  by s u b j e c t s  a r e  p r e s e n t e d  on t he  n e x t  

two pages  (Exhi  bi t  I ) .

T h e r e f o r e ,  on ea c h  a wa k e n i ng ,  a c o m p l e t e  r e p o r t  o f  v i s u a l  i magery ,  

v er ba l  m a t e r i a l  and e v e r y t h i n g  e l s e  e x p e r i e n c e d  was e l i c i t e d .  Only t h e  

s e q u e n c e  in which t h i s  i n f o r m a t i o n  was t o  be g i v e n  was v a r i e d .  It  s h o u l d  

be not ed  t h a t  a r e p o r t  was e l i c i t e d  w i t h o u t  any v e r b a l  communi cat i on  

from t he  e x p e r i m e n t e r . I f  the  s u b j e c t  s a i d  n o t h i n g  w i t h i n  15 s e c o n d s  

a f t e r  two i n t e r c o m b u z z e s  and t he  p o l y g r a p h  r e c o r d  i n d i c a t e d  t h a t  t h e  

s u b j e c t  was awake o r  mov i ng ,  t h e  e x p e r i m e n t e r  would prod t h e  s u b j e c t  by 

s a y i n g  "I heard" o r  "I saw",  w h i c h e v e r  was a p p r o p r i a t e  f o r  t h i s  

a wa k e n i ng .  When t h e  s u b j e c t  s t o p p e d  s p e a k i n g  f o r  15 s e c o n d s  ( u n l e s s  

he o r  she  i n d i c a t e d  t h a t  he or  s he  was t h i n k i n g  o f  what  t o  say  n e x t ) ,  

t h e  e x p e r i m e n t e r  would say  "Any more d e t a i l  t o  t h i s ? " .  T h i s  q u e s t i o n  

would be as ked  o n c e  f o r  e a c h  a wa k e n i ng .

Awakening C r i t e r i a

The e x p e r i m e n t e r  a t t e m p t e d  to  make a REM and S t a g e  2 NREM awakeni ng  f o r  

"I HEARD" r e p o r t s  and a l s o  f o r  "I SAW" r e p o r t s ,  making f o u r  m e n t a t i o n  

r e p o r t  awa ken i ng s  f o r  each  o f  t h e  two n i g h t s .  S l e e p  s t a g e  s c o r i n g  f o l ­

lowed t he  R e c h t s c h a f f e n  and Kal es  manual ( 1 9 6 8 )  w i t h  t h e  f o l l o w i n g  two
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E x h i b i t  I -  I n s t r u c t i o n s  To S u b j e c t s

We a r e  i n t e r e s t e d  in a l l  t he  wo r ds ,  i ma g e s ,  t h o u g h t s ,  dreams ,  
f e e l i n g s  and a n y t h i n g  e l s e  t h a t  was g o i n g  t hrough  your  mind d u r i n g  
s l e e p .  We a r e  a l s o  i n t e r e s t e d  in e v e r y t h i n g  you can remember about  
the  f i l m  you w i l l  s e e .

During t h e  c o u r s e  o f  t h e  n i g h t  you w i l l  be awakened s e v e r a l  t i m e s .
We w i l l  s o me t i me s  a s k  you t o  t e l l  us a b o ut  t h e  f i l m  you saw.  On o t h e r  
o c c a s i o n s  you w i l l  s e e  a l i g h t e d  s i g n  t e l l i n g  you t o  d e s c r i b e  what  was  
g o i n g  through  your  mind d u r i n g  s l e e p .  We w i l l  a l s o  a s k  you f o r  r e p o r t s  
w h i l e  you a r e  awake.

We want  a s  much d e t a i l  a s  p o s s i b l e  in your r e p o r t s .  I f  you remem­
ber t h a t  p e o p l e  were  s p e a k i n g  in your dreams (or  in t h e  f i l m )  t r y  t o  
q u o t e  t h e  c o n v e r s a t i o n  e x a c t l y .  Report  a s  many s p e c i f i c  words  as  you 
c a n .  I f  you remember t h a t  t h e r e  was a c o n v e r s a t i o n  but  you c a n ' t  remem­
ber t he  e x a c t  words  then t e l l  us t h i s  and g i v e  a s  much d e t a i l  about  the  
t o p i c  t h a t  was d i s c u s s e d  as  p o s s i b l e .  Any q u e s t i o n s ?

We a l s o  want  a c o m p l e t e  d e s c r i p t i o n  o f  t h e  v i s u a l  images  you remem­
ber s e e i n g .  D e s c r i b e  a l l  t h e  p e o p l e ,  o b j e c t s  or  o t h e r  t h i n g s  you saw in 
as  much d e t a i l  a s  p o s s i b l e .  A l s o  r e p o r t  t he  t h o u g h t s ,  f e e l i n g s  o r  a n y t h i n g  
e l s e  t h a t  was g o i n g  t hrough your mind b e f o r e  you were  awakened.  Any q u e s ­
t i o n s ?

Somet imes  you can know s o me t h i ng  ab o ut  a p e r s o n ,  such as  wh e t h e r  
or not  he i s  a n g r y ,  by t h e  way he l o o k s ,  o r  t h e  way he s o u n d s ,  or  by 
what he d o e s .  So t h e r e  c o u l d  be v a r i o u s  s e n s o r y  c u e s  whi ch  would g i v e  
you i n f o r m a t i o n  about  p e o p l e  and e v e n t s .  In your dream and f i l m  r e p o r t s  
i n s t e a d  o f  j u s t  s a y i n g  someone was a n g r y ,  or  in a h u r r y ,  a l s o  d e s c r i b e  
what you saw o r  heard whi ch gave  you t h i s  i n f o r m a t i o n .  Any q u e s t i o n s ?

There  a r e  two s i g n s  in t h e  s l e e p  room.  The f i r s t  t h i n g  t o  do upon 
awakeni ng  i s  t o  s a y  "I ' m awake . "  Then open your e y e s  and l o o k  t o  s e e  
whi ch s i g n  i s  i l l u m i n a t e d .  As soon a s  you s e e  t h e  s i g n a l ,  whi ch  w i l l  be 
e x p l a i n e d  l a t e r ,  b e g i n  your r e p o r t .  The mi cr ophone  whi ch  w i l l  p i c k  up 
your r e p o r t  i s  d i r e c t l y  o v e r  t h e  bed so  I ' d  l i k e  you t o  l i e  on your back  
w h i l e  s p e a k i n g .  Speak as  c l e a r l y  a s  p o s s i b l e .  Of t e n  p e o p l e  awakened  
a t  n i g h t  a r e  hard t o  u n d e r s t a n d .  <

At t i m e s  you may f e e l  t h a t  you d o n ' t  want  t o  t e l l  me some a s p e c t  o f  
your s l e e p  e x p e r i e n c e .  Of c o u r s e  we would l i k e  a s  much d e t a i l  a s  p o s ­
s i b l e ,  but  i f  you d e c i d e  no t  t o  t e l l  us s o m e t h i n g  (and t h i s  i s  your  
r i g h t )  we would a t  l e a s t  l i k e  t o  know t h a t  you a r e  w i t h o l d i n g  s o m e t h i n g .  
P l e a s e  t e l l  us a s  much ab o ut  t he  e x p e r i e n c e  as  you d o n ' t  mind r e l a t i n g .
Any q u e s t i o n s ?

P e o p l e  s o me t i me s  d r i f t  o f f  to  s l e e p  a f t e r  b e i ng  awakened w i t h o u t  
f u l f i l l i n g  i n s t r u c t i o n s .  I f  t h i s  happens  you w i l l  be reawakened and 
you w i l l  know t h a t  you must  t r y  harder  n e x t  t i me .
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E x h i b i t  I -  i n s t r u c t i o n s  To S u b j e c t s  ( c o n t i n u e d )

You w i l l  be awakened s e v e r a l  t i me s  d u r i n g  t h e  n i g h t  by a b e e p i ng  sound  
o v e r  t h e  i n t e r c o m.  As soon as  you hear  t h e  sound s ay  "I ' m awake . "  Then 
open your e y e s .  A dim l i g h t  w i l l  be l i t  showi ng t h e  words  "I SAW" or  
t h e  words  "I HEARD".

When you s e e  "I SAW"

When you s e e  t h e  words  "I SAW" you a r e  t o  i mme d i a t e l y  b e g i n  r e p o r t i n g  
a l l  t h e  t h i n g s  you saw d u r i n g  your dream.  Try t o  g i v e  a c o m p l e t e  d e s c r i p ­
t i o n  o f  t h e  a p p e a r a n c e  o f  t h e  p e o p l e ,  o b j e c t s ,  p l a c e s  and a n y t h i n g  e l s e
you saw d u r i n g  s l e e p .

Beg i n  your r e p o r t  w i t h  t he  words  "I SAW" and d o n ' t  r e p o r t  any o t h e r  
e l e m e n t s  o f  t h e  w i t h i n  s l e e p  e x p e r i e n c e  o r  any waki ng t h o u g h t s  u n t i l  you 
have r e p o r t e d  a l l  t h e  v i s u a l  m a t e r i a l  from t h e  dream t h a t  you can remem­
b e r .

A f t e r  you have  d e s c r i b e d  e v e r y t h i n g  you saw d u r i n g  s l e e p  you a r e  to  
r e p o r t  o t h e r  a s p e c t s  o f  t h e  s l e e p  e x p e r i e n c e  such a s  t h e  words  and sounds  
you h e a r d ,  t h e  a c t i o n s  o f  dream c h a r a c t e r s  and any t h o u g h t s  o r  f e e l i n g s
you had d u r i n g  t h e  dream.

When you s e e  "I HEARD"

When you s e e  t h e  words  "I HEARD" you a r e  t o  i mme d i a t e l y  b e g i n  r e p o r ­
t i n g  a l l  t h e  words  t h a t  c h a r a c t e r s  in your  dream were  s a y i n g .  Try to  
g i v e  e x a c t  q u o t a t i o n s  but  i f  you c a n ' t  t hen  p a r a p h r a s e  t h e  c o n v e r s a t i o n s  
a s  c l o s e l y  and in a s  much d e t a i l  a s  p o s s i b l e .  T e l l  us wh e t h e r  you a r e  
q u o t i n g  o r  p a r a p h r a s i n g .

Begi n your r e p o r t  w i t h  t h e  words  "I HEARD" and d o n ' t r e p o r t  any  
o t h e r  a s p e c t s  o f  t he  w i t h i n  s l e e p  e x p e r i e n c e  o r  any waki ng  t h o u g h t s  u n t i l  
you have r e p o r t e d  a l l  t h e  v er ba l  m a t e r i a l  from t h e  dream t h a t  you can  
remember.

A f t e r  you have  quot ed  o r  d e s c r i b e d  a l l  t he  words  you heard d u r i n g  
s l e e p  you a r e  t o  r e p o r t  o t h e r  a s p e c t s  o f  t h e  s l e e p  e x p e r i e n c e  such as  
t h e  v i s u a l  images  you saw,  t h e  a c t i o n s  o f  dream c h a r a c t e r s  and any  
t h o u g h t s  o r  f e e l i n g s  you had dur i ng  t h e  dream.

On some awa ken i ng s  no l i g h t  w i l l  be l i t .  I n s t e a d ,  you w i l l  r e c e i v e  
i n s t r u c t i o n s  o v e r  t he  i n t e r c o m t e l l i n g  you t o  r e p o r t  e v e r y t h i n g  you r e c a l l  
ab o ut  t he  f i l m  you saw i n s t e a d  o f  r e p o r t i n g  on your dream.

Rev i ew

When you s e e  "I HEARD" b e g i n  your r e p o r t  w i t h  t h e  words  "I HEARD" and 
r e p o r t  a l l  t h e  words  you can remember h e a r i n g .  Then r e p o r t  e v e r y t h i n g  
e l s e  you r e c a l l  a b o ut  your  dream.

When you s e e  t h e  words  "I SAW" b e g i n  your  r e p o r t  w i t h  t he  words "I SAW" 
and r e p o r t  a l l  the  t h i n g s  you remember s e e i n g .  Then r e p o r t  e v e r y t h i n g  
e l s e  you r e c a l l  about  your  dream.

Any q u e s t i o n s ?
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c h a n g e s .  S I e e p - w a k e f u l n e s s  was d e t e r mi n e d  by a l p h a  a c t i v i t y  from t h e  

o c c i p i t a l  r a t h e r  than t h e  c e n t r a l  l e a d  and t h e  b i p o l a r  e y e  movement  

channe l  a s  w e l l  a s  t h e  s i n g l e  e y e  movement c h a n n e l s  was wa t c he d  f o r  

s l o w r o l l i n g  e y e  movements i n d i c a t i v e  o f  s t a g e  one  s l e e p .

Awakenings  were  made a f t e r  t e n  mi n u t e s  o f  an u n i t e r r u p t e d  s t a g e  

e x c e p t  f o r  t h e  f i r s t  REM awakeni ng o f  t h e  n i g h t ,  whi ch  f o l l o w e d  f i v e  

mi n u t e s  o f  REM s l e e p .  S i n c e  t h e  f i r s t  REM p e r i o d  o f  t h e  n i g h t  s e l dom  

l a s t s  t e n  m i n u t e s ,  t h i s  reduced c r i t e r i o n  i n c r e a s e s  t h e  c h a n c e s  o f  

making t h e  f u l l  compl ement  o f  awa ken i ng s  each  n i g h t .  When p o s s i b l e ,  

a L a t i n  s q ua r e  c o u n t e r b a l a n c i n g  s y s t e m  f o r  o r d e r  o f  a wa k e n i ng s  was  

empl oyed .  However,  i n d i v i d u a l  d i f f e r e n c e s  in d i s t r i b u t i o n  o f  s l e e p  

s t a g e s  d u r i n g  t h e  n i g h t  f o r c e d  t h e  e x p e r i m e n t e r  t o  make many a wa ke n i ng s  

d i s r e g a r d i n g  t h i s  s cheme.  The a l t e r n a t i v e  would have been t o  make f a r  

f ewer  a wa ke n i ng s  o v e r  t h e  same number o f  n i g h t s .

The s u b j e c t s  in t h i s  e x p e r i m e n t  p a r t i c i p a t e d  s i m u l t a n e o u s l y  in 

a n o t h e r  e x p e r i m e n t .  B e f o r e  r e t i r i n g ,  s u b j e c t s  were  shown b r i e f  s o und ,  

c o l o r  c a r t o o n s .  On two o c c a s i o n s  e a c h  n i g h t ,  s u b j e c t s  were  awakened  

and a s k e d  t o  d e s c r i b e  a c a r t o o n  p r e v i o u s l y  s e e n .  The r e s u l t s  o f  t h a t  

e x p e r i m e n t  a r e  not  p a r t  o f  t h i s  pa pe r .
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CHAPTER I I I 

RESULTS

It i s  r e c a l l e d  t h a t  t h e r e  a r e  two awakeni ng  c o n d i t i o n s :  I SAW,

where  "s e en"  images  a r e  r e p o r t e d  f i r s t ,  and t he n  words  and any o t h e r  

dream e x p e r i e n c e s  a r e  r e p o r t e d ;  and I HEARD, when any "heard" words  

a r e  r e p o r t e d  f i r s t  and t he n  images  and o t h e r  dream e x p e r i e n c e s  a r e  

r e p o r t e d .  The f o u r  j u d g e s  r a t e d  e a c h  r e p o r t  on s i x  s c a l e s  o f  t h e  

P y s c h o l i n g u i s t i c  Coding Manual .

Summary o f  S c a l e s :

V i s u a l  Nouns -  words  d e s i g n a t i n g  o b j e c t s  or  c h a r a c t e r s  

" s e e n "  by t h e  s l e e p e r  ( VN) ;

V i s u a l  M o d i f i e r s  -  words  g i v i n g  added i n f o r m a t i o n  about  

t h e  a p p e a r a n c e  o f  V i s u a l  Nouns (VM);

V i s u a l  A c t i o n  -  words  d e s c r i b i n g  movements  o f  V i s u a l  

Nouns (VA);

S p a t i a l  R e l a t i o n s  -  words  d e s c r i b i n g  movements  o f  

V i s u a 1 Nouns ( S R ) ;

Impli  c i  t  Speech -  p a r a p h r a s e s  or  s p e c i f i c  d e s c r i p t i o n s  

o f  "heard" c o n v e r s a t i o n s  (IM);

Expl i  c i t Speech -  v e r b a t i m  q u o t a t i o n s  o f  "heard" c o n v e r s a -  

t  i ons  (EX) .

For each  s u b j e c t  t h e r e  were  a t  l e a s t  f o u r  a w a k e n i n g s :  REM I SAW,

REM I HEARD, NREM I SAW, and NREM I HEARD and,  t h e r e f o r e ,  f o u r  r e p o r t s .  

For many s u b j e c t s ,  more r e p o r t s  we re  o b t a i n e d  o v e r  t h e  two n i g h t s  o f  

t h e  e x p e r i e m e n t ,  e l e v e n  b e i n g  t h e  l a r g e s t  number o f  r e p o r t s  e l i c i t e d  

from one  s u b j e c t .  For e a c h  r e p o r t ,  an a v e r a g e  o f  t h e  j u d g e s '  r a t i n g s
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was t aken  on each  s c a l e  a s  d e s c r i b e d  in t h e  Methods s e c t i o n .

In o r d e r  t o  compare t h e  r e s u l t s  o f  s u b j e c t s  who we re  awakened  

d i f f e r e n t  numbers o f  t i m e s ,  an a v e r a g e  o f  s c o r e s  f o r  e a c h  awakeni ng  

c o n d i t i o n  and s l e e p  s t a g e  was t a k e n .  That  i s ,  i f  t h r e e  REM I SAW 

r e p o r t s  were  o b t a i n e d  from a s u b j e c t ,  t h e  mean o f  t h e  r a t i n g s  on e a c h  

v a r i a b l e  was computed and t h a t  was t h e  v a l u e  used in t h e  a n a l y s i s .

So f o r  e a c h  s u b j e c t ,  a s c o r e  on each  o f  t h e  s i x  s c a l e s  was a v a i l a b l e  

f o r  each  awakeni ng  c o n d i t i o n  and s l e e p  s t a g e .

There  we re  many r e p o r t s  w i t h  no c o n t e n t  (no words  c o u n t e d  by 

j u d g e s  as  d e s c r i p t i v e  o f  a s l e e p  e x p e r i e n c e )  in NREM, and c o n s i d e r a b l e  

d i f f e r e n c e s  in l e n g t h s  o f  r e p o r t s  in REM. T h e r e f o r e ,  a t r a n s f o r m a t i o n  

o f  t h e  da t a  was per f ormed [1o g  ̂  q ( x + 1 ) ]  t o  r e du c e  s k e w n e s s  and i n c r e a s e  

t h e  h o mo g e n e i t y  o f  v a r i a n c e .  The t r a n s f o r m a t i o n  was per f ormed b e f o r e  

any a v e r a g i n g  o f  s c o r e s  was c a r r i e d  o u t  s o  a mean o f  l o g s  was o b t a i n e d .

D i f f e r e n c e s  be tween  r e p o r t s  on I SAW and I HEARD a wa k e n i n g s  would  

p r o v i d e  t h e  t e s t  o f  t he  i n f e r e n c e s  ab o ut  v e r ba l  e x p e r i e n c e s  d u r i n g  

s l e e p ,  so  f o r  a l l  s c a l e s ,  t h e  mean I HEARD s c o r e s  o v e r  s u b j e c t s  was  

s u b t r a c t e d  from t he  mean I SAW s c o r e  and t h e  d i f f e r e n c e  was compared  

t o  z e r o .  A m u l t i v a r i a t e  a n a l y s i s  o f  v a r i a n c e  p r o c e d u r e ,  t h e  General  

Li ne ar  Model o f  MANOVA, was t he  form o f  t h e  d a t a  a n a l y s i s .

Un t i l  t h e  model f o r  m u l t i v a r i a t e  matched t  t e s t  (Timm, 1975)  

became a v a i l a b l e ,  i t  was the  g e n e r a l  p r a c t i c e  t o  make a s e r i e s  o f  

c o r r e l a t e d  t  t e s t s  be t we en  two c o n d i t i o n s  on e a c h  o f  t he  d e p e n de nt  

v a r i a b l e s  empl o y e d .  The one  sampl e  matched s u b j e c t s  t  t e s t  p e r m i t s  

a t e s t  be t we en  t h e  two c o n d i t i o n s  s i m u l t a n e o u s l y  on a l l  t he  d e p e n d e n t  

v a r i a b l e s  u s e d .  The c o m p a r i s o n s  o f  s p e c i f i c  v a r i a b l e s  have  t h e  a d d i ­

t i o n a l  a d v a n t a g e  o f  p r o t e c t i n g  t h e  i n v e s t i g a t o r  from s p u r e o u s l y
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s i g n i f i c a n t  d i f f e r e n c e s  produced s i m p l y  by t h e  l a r g e  number o f  compar­

i s o n s  made.  Al l  s i g n i f i c a n c e  t e s t s  were  c a r r i e d  o u t  a t  t h e  . 0 5  l e v e l  

u n l e s s  o t h e r w i s e  i n d i c a t e d .

The p o s s i b i l i t y  o f  an i n t e r a c t i o n  be tween  REM/NREM ( s l e e p  s t a g e )  

and I SAW I HEARD (awaken i ng  c o n d i t i o n )  was c h e c k e d .  T a b l e  1 shows  

t h a t  t h e  o v e r a l l  i n t e r a c t i o n  y i e l d e d  an F v a l u e  o f  2 . 3 6  ( d f  6 , 2 2  p <  

. 0 6 5 ) .  The F v a l u e  o f  e x p l i c i t  s p e e c h  a l s o  a p pr o a ched  s i g n i f i c a n c e  

( p < . 1 0 ) .  Whi l e  t h e  s t a n d a r d  s i g n i f i c a n c e  l e v e l  was no t  o b t a i n e d ,  

t he  r e s u l t s  do not  a l l o w  us to  a c c e p t  ( f a i l  t o  r e j e c t )  t h e  n u l l  hypo­

t h e s i s  and a s s e r t  t h a t  t h e r e  was no i n t e r a c t i o n  between s l e e p  s t a g e  

and awakeni ng  c o n d i t i o n .  T h e r e f o r e ,  t h e  r e s u l t s  f o r  REM and NREM 

a wa k e n i n g s  w i l l  be c o n s i d e r e d  s e p a r a t e l y .

Looking a t  REM and REM a wa k e n i ng s  s e p a r a t e l y  on t h e  I SAW and I 

HEARD c o n d i t i o n s  in T a b l e  3 ,  we wee t h a t  o v e r a l l ,  t h e  d i f f e r e n c e  

between I SAW and I HEARD i s  s i g n i f i c a n t .  Looki ng a t  t h e  i n d i v i d u a l  

s c a l e s  f o r  REM a w a k e n i n g s ,  we s e e  t h a t  t h e  o n l y  s i g n i f i c a n t  d i f f e r e n c e  

i s  f o r  E x p l i c i t  S pe e c h ,  more quo t e d  words  b e i ng  r e p o r t e d  on I HEARD 

than on I SAW a w a k e n i n g s .  On NREM a w a k e n i n g s ,  t h e  o n l y  d i f f e r e n c e  

whi ch  a p p r o a c h e s  s i g n i f i c a n c e  i s  f o r  V i s u a l  M o d i f i e r s  ( f = 4 . 0 7  d f 1,  27  

p <  . 0 5 ^ ) ,  more V i s u a l  M o d i f i e r s  b e i n g  r e p o r t e d  on I SAW than on I 

HEARD a w a k e n i ng s .

The r e l a t i o n  be tween v i s u a l  and v er ba l  s c o r e s  and a wakeni ng  c o n d i ­

t i o n s  i s  i l l u s t r a t e d  g r a p h i c a l l y  in F i g u r e  1 and F i g u r e  2 .  For REM 

a w a k e n i ng s ,  t he  d i f f e r e n c e s  a r e  l a r g e s t  f o r  E x p l i c i t  Speech and s m a l l e r  

f o r  I m p l i c i t  Speech and t he  v i s u a l  s c a l e s .
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T a b l e  2

I n t e r a c t i o n  o f  I SAW/I HEARD w i t h  REM/NREM

VN

NR

. 2419

VM

NR

. 1 8 6 9

.0781

R

S . 4 1 8 3

NR

. 1 2 1 6

H . 4 2 4 0 . 0 3 7 2

F = . 64  
( 1 , 2 7 )

F = . 1 8  
( 1 , 2 7 )

F = 2 . 1 7
( 1 , 2 7 )

SR

R

S . 3 8 4 3

NR

. 2 1 4 9

H .3141 . 0868

F = 0 . 0
( 1 , 2 7 )

IM EX

R

S . 6 3 9 5

NR 

. 1 1 0 6

H . 8 0 7 5 . 3223

R

S . 4 2 4 0

NR

. 0 3 2 7

H . 6 8 1 0 .1 138

F = . 0 8
( 1 , 2 7 )

I n t e r a c t i o n  Over Al l  V a r i a b l e s  

H o t e l l i n g  t 2 F ( 6 , 2 2 )  = 2 . 3 6  p < . 0 6 5

The i n t e r a c t i o n  be t we en  s l e e p  s t a g e  (REM/NREM) and awaken i ng  c o n d i ­
t i o n  ( l  SAW/I HEARD) on s i x  s c a l e s  o f  the  Psycho  1 i n g u i s t i c  c o d i n g  manual  
i s  shown.  None o f  t h e  F v a l u e s  f o r  i n d i v i d u a l  s c a l e s  i s  s i g n i f i c a n t ,  
but t he  e x p l i c i t  s p e e c h  F v a l u e  a p p r o a c h e s  s i g n i f i c a n c e  ( p < . 1 0 ) .  The 
o v e r a l l  i n t e r a c t i o n  a p p r o a c h e s  s i g n i f i c a n c e .  See  page  29 f o r  d e f i n i t i o n  
o f  a b b r e v i a . t i o n s .

F = 2 . 9 6  
( 1 , 2 7 )
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T a b l e  3

Mean Trans formed S c o r e s  f o r  I SAW and I HEARD 

Awakenings  f o r  REM and NREM S e p a r a t e l y

REM I SAW

REM I HEARD

REM I SAW

REM I HEARD

Vi s u a l  Nouns

.9184 
F  =  1 . 2 7  
( 1 ,  27)

. 8 2 7 4

S p a t i a l  R e l a t i o n s

. 3 8 4 3  
F = 1 . 09  
( 1 ,  27)

. 3141

V i s u a 1 Mod i f  i e r s

. 7 0 4 0  
F = 3 . 3 2 *
( 1 ,  27)

. 5644

I mpl i c i  t  Speech

. 6395  
F = 1.51  
( 1 ,  27)

. 8 0 7 5

Vi s u a l  A c t i o n

. 41 8 3  
F = 109 
( 1 ,  27)

. 4365

E x p l i c i  t  Speech  

. 4 2 4 0
F = 5 . 3 9 * *
( 1 ,  27)

. 6 8 1 0

NREM I SAW

NREM I HEARD

NREM I SAW

NREM I HEARD

V i s u a l  Nouns

. 2 4 1 9  
F = . 1 9  
( 1 ,  27)

. 2 1 7 5

S p a t i a l  R e l a t i o n s

. 0868 
F = 3 . 8 6 *
( 1 ,  27)

. 01 6 3

Vi s u a l  M o d i f i e r s

. 18 6 9  
F = 4 . 0 7 *
( 1 ,  27)

.0 781

Imp1 i c i t  Speech

. 1106 
F = 3 . 2 9 *
( 1 ,  27)

. 3 2 2 3

V i s u a 1 Act  ion

. 1 2 1 6  
F = 3 . 6 8 *
( 1 ,  27)

. 03 7 2

E x p l i c i  t  Speech

. 03 2 7  
F = 2 . 0 2  
( 1 ,  27)

. 11 3 8

* = p <  . 10

** = p < . 0 5

O v e r a l l - a  11 12 V a r i a b l e s  H o t e l l i n g  t^ F = 2 . 7 5 * *

O v e r a l l ,  t h e  d i f f e r e n c e  be tween  I SAW and I HEARD i s  s i g n i f i c a n t ,  

The o n l y  s c a l e  w i t h  a s i g n i f i c a n t  v a l u e  d i f f e r e n c e  be tween  I SAW and 

I HEARD s c o r e s  i s  E x p l i c i t  Speech on REM a w a k e n i n g s .



Figure I
GRAPHIC DISPLAY OF MEAN I SAW/I HEARD SCORES FOR REM AWAKENINGS

1 . 0

. 8

VN = V i s u a l  No u n s  
VM = V i s u a l  M o d i f i e r s  
VA = V i s u a l  A c t i o n  
SR = S p a t i a l  R e l a t i o n s  
IS = I m p l i  c  i t  S p e e c h  
EX = E x p l i c i t  S p e e c h

S = I SAW A w a k e n i n g  
H = I HEARD A w a k e n i n g

. 6

Mean Number 
Of Words 
(Trans formed)

• 0

A

.3

. 2

. 1

S H S H S H S .H S H S H
VN VM VA SR IS EX

V i s u a l  S c a l e s  V e r b a l  S c a l e s

T h i s  g r a p h  i l l u s t r a t e s  t h e  f i n d i n g  t h a t  t h e  d i f f e r e n c e s  i n  r e c a l l  b e t w e e n  
a w a k e n i n g  c o n d i t i o n s  a r e  g r e a t e r  o n  v e r b a l  t h a n  v i s u a l  s c a l e s .  Mor e  
q u o t e d  a n d  p a r a p h r a s e d  w o r d s  a r e  r e c a l l e d  on  I HEARD t h a n  I SAW a w a k e n ­
i n g s .  Th e  d i f f e r e n c e  f o r  e x p l i c i t  s p e e c h  i s  s i g n i f i c a n t .



Fi gure I I
GRAPHIC DISPLAY OF MEAN I SAW/I HEARD SCORES FOR NREM AWAKENINGS

1.0

.9

VN = V i s u a l  No u n s  
VM = V i s u a l  M o d i f i e r s  
VA = Vi s u a l  A c t  i o n  
SR = S p a t i a l  R e l a t i o n s  
I S = Imp 1 i c  i t  S p e e c h  
EX = E x p l i c i  t  S p e e c h

S = I SAW Awake n  i ng  
H = I HEARD A w a k e n i n g

.8

.7

.6
Mean Number 
Of Words 
(T ransforrned)

.5

.k

.3

. 2

. 1

S H S H
IS EX

V e r b a l  S c a l e s

T h i s  g r a p h  i l l u s t r a t e s  t h e  f i n d i n g  t h a t  t h e r e  w e r e  f e w s c o r e d  w o r d s  f o r  
NREM a w a k e n i n g s  o n  a n y  s c a l e  t h a n  wa s  s c o r e d  f o r  REM a w a k e n i n g s  ( s e e  
F i g u r e  I ) .  None  o f  t h e  d i f f e r e n c e ' s  b e t w e e n  a w a k e n i n g  c o n d i t i o n s  a r e  
s  i gn  i f  i c a n t .

S H S H S H S H
VN VM VA . SR

V i s u a l  S c a l e s
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The Nature  o f  Repor ted  Verbal  E x p e r i e n c e s

REM I HEARD E x p l i c i t  Speech

S i x t y - o n e  q u o t a t i o n s  o f  dreamt  s p e e c h  were  r e p o r t e d  in t h e  57 REM I 

HEARD dream r e p o r t s  ( s e e  T a b l e  A) .  The a v e r a g e  number o f  words  per  

q u o t e  f o r  REM I HEARD awa ken i ng s  was 8 . 1 .  F i f t y - s i x  o f  t h e  61 q u o t a ­

t i o n s  were  j u d g e d  t o  be r e l e v a n t  t o  t h e  dream c o n t e x t ,  most  s p e e c h  was  

in t h e  form o f  c o n v e r s a t i o n s  r a t h e r  than mono l o g ue s  and had t h e  q u a l i t y  

o f  normal spoken E n g l i s h ,  r a t h e r  than b e i n g  t e l e g r a p h i c  o f  h a v i n g  a 

w r i t t e n  o r  l i t e r a r y  q u a l i t y .  The dreamer was t h e  s p e a k e r  f o r  21 o f  the  

61 q u o t a t i o n s .

REM I HEARD I m p l i c i t  Speech

There  were  79 p a r a p h r a s e s  r e p o r t e d  in t h e  57 r e p o r t s  w i t h  an 

a v e r a g e  o f  t en  pa r a p hr a s e d  words per  r e p o r t e d  u t t e r a n c e .  The same 

p a t t e r n  o f  f i n d i n g s  a s  f o r  e x p l i c i t  s p e e c h  i s  p r e s e n t ,  i . e . ,  t h e  dreamt  

words were  in t h e  c o n t e x t  o f  o t h e r  dream e v e n t s ,  were  in t h e  form o f  

c o n v e r s a t i o n s  r a t h e r  than mo n o l o g u e s ,  and dream c h a r a c t e r s  o t h e r  than  

t h e  dreamer were  more o f t e n  t h e  s p e a k e r s .  S i n c e  t h e  e x a c t  words  o f  the  

s p e e c h  were  not  q u o t e d ,  t h e  q u a l i t y  o f  E n g l i s h  was no t  j u d g e d .

REM I SAW E x p l i c i t  Speech

There  were  A6 REM 1 SAW r e p o r t s  whi ch c o n t a i n e d  33 q u o t a t i o n s  w i t h  

an a v e r a g e  l e n g t h  o f  9 . 8  wo r ds .  A g a i n ,  t h e  p a t t e r n  i s  l i k e  t h a t  f o r  I 

HEARD r e p o r t s ,  w i t h  a l l  q u o t a t i o n s  b e i ng  in t h e  dream c o n t e x t ,  dream 

c h a r a c t e r s  o t h e r  than t h e  dreamer d o i n g  most  o f  t h e  s p e a k i n g ,  and t h e  

s p e e c h  b e i n g  l i k e  normal spoken E n g l i s h  c o n v e r s a t i o n s .

REM I SAW I m p l i c i t  Speech

In t h e  A6 REM I SAW r e p o r t s ,  58 c o n v e r s a t i o n s  were  p a r a p h r a s e d ,  w i t h  

an a v e r a g e  l e n g t h  o f  12 wo r ds .  Al l  but  o n e  p a r a p h r a s e  was r e l e v a n t  to
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t h e  r e s t  o f  t h e  dream,  and most  were  in t h e  form o f  c o n v e r s a t i o n s .  The 

o n l y  a p p a r e n t  d i f f e r e n c e  from t he  p a t t e r n  d e s c r i b e d  a b o v e  i s  in who the  

s p e a k e r  wa s .  Here ,  31 t i me s  o u t  o f  t h e  58 p a r a p h r a s e s ,  t h e  s p e a k e r  was  

t h e  dreamer .



Ta b l e  4 

The Nature  o f  Dreamt Speech
REM 1 HEARD Awakenings  

Expl i  c i t  S p e e c h :

ft q u o t e s  o r  
ft r e p o r t s  p a r a p h r a s e s

57 61

Ave rage  if words  
per q u o t e  or  
pa r a p hr a s e

8. 1

In Dream 
Co nt ex t Speaker Type

Qua 1 i t y  o f  
Engl i  sh

Yes
%

92

No
%

8

Dreamer
%

34

Other
%

66

Con*
%

97

Mon*
%

3

N* TorW*
% %

97 3!

1mpli  c i t  S p e e c h :

57 79 10 97 3 28 72 90 10

REM 1 SAW Awakeni ngs :

Expl i  c i  t  Speech:

46 33 9 . 8 100 0 27 73 88 12 100 0

Impli  c i t  S p e e c h :

46 58 12 98 2 53 47 97 3

* Con = C o n v e r s a t i o n ;  Hon = Monologue;  N = Normal ,  T = T e l e g r a p h i c ;  W = Wr i t t e n

! Sung

CO
<30
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CHAPTER IV 

DISCUSSION

I m p l i c a t i o n s  o f  t he  F i n d i n g s

It  i s  r e c a l l e d  t h a t  t h e  memory s t u d i e s  c o n s i d e r e d  in t h e  I n t r o d u c ­

t i o n  ( B r a n s f o r d  and Franks ,  P a i v i o ,  L u r i a ,  Seamon,  P e t e r s o n )  found t h a t ,  

w h i l e  v i s u a l  images  and meani ngs  were  l ong  l a s t i n g  in memory,  words  were  

l o s t  q u i c k l y .  T h i s  f i n d i n g  i s  t h e  b a s i s  f o r  a n a l o g y  t o  dream r e p o r t  

d a t a .  I f  mental  words  were  pa r t  o f  t h e  dream e x p e r i e n c e ,  t h e  s u b j e c t ' s  

r e c a l l  f o r  them s h o u l d  be b e s t  i mme d i a t e l y  on a wa k e n i n g .  I f  dream c h a r ­

a c t e r s  d i d  not  "speak" and i f  the  dreamer d i d  no t  e x p e r i e n c e  mental  wo r ds ,  

but  i f  meani ngs  and images  made up t h e  dream e x p e r i e n c e ,  t hen  t h e  number 

o f  quot ed  words  in dream r e p o r t s  would no t  be e x p e c t e d  to  change  a f t e r  a 

d e l a y .  The f a c t  t h a t  s c o r e s  on E x p l i c i t  Speech a r e  s i g n i f i c a n t l y  h i g h e r  

on I HEARD than on I SAW a wakeni ngs  ( w h i l e  v i s u a l  i magery s c a l e s  a r e  not  

s i g n i f i c a n t l y  d i f f e r e n t )  a l l o w s  one  t o  i n f e r  t h a t  mental  words  we r e ,  

i n d e e d ,  a p a r t  o f  t h e  dream e x p e r i e n c e .

The above  comments  on t he  form o f  t h e  dream e x p e r i e n c e  i n v o l v i n g  

mental  words  a r e  an i n f e r e n c e  about  a c o v e r t  p r o c e s s .  The dream e x p e r ­

i e n c e  i s  not  p u b l i c l y  o b s e r v a b l e  and a s u b j e c t i v e  i n t r o s p e c t i o n ,  w i t h o u t  

c o r r o b o r a t i o n ,  i s  o f  l i m i t e d  v a l u e .  T h i s  s t u d y  a l l o w s  f o r  r e a s o n i n g ,  

based on s t u d i e s  o f  waki ng memory f o r  v e r b a l  s t i m u l i ,  t o  s u p p l y  c or robo i  

a t i o n  and i n f e r e n t i a l  s u p p o r t  f o r  s u b j e c t s '  s t a t e m e n t s  about  t h e  dream 

e x p e r i e n c e .

The f a c t  t h a t  s u b j e c t s  can r e p o r t  more q u o t a t i o n s  i mme d i a t e l y  a f t e r  

REM a wa k e n i ng s  than t h e y  can a f t e r  a d e l a y  i s  c o n s i s t e n t  w i t h  what  we 

know a b o ut  memory f o r  words :  It  i s  s h o r t  l i v e d .  The f a c t  t h a t  d e s c r i p ­

t i o n s  o f  v i s u a l  images do not  d e c r e a s e  r a p i d l y  i s  in l i n e  w i t h  what  we
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know o f  memory f o r  i mages :  I t  i s  l ong l a s t i n g .  T h i s  c o n f o r m i t y  between

r e c a l l  c h a r a c t e r i s t i c s  f o r  known s t i m u l i  and t h e  c o n t e n t  o f  s u b j e c t s '  

dream r e p o r t s  a l l o w s  us t o  make i n f e r e n c e s  about  t he  n a t u r e  o f  t h e  s t i m ­

u l i  e x p e r i e n c e d  by s u b j e c t s  d r u i n g  s l e e p .  As d e s c r i b e d  in t h e  I n t r o d u c ­

t i o n ,  Ma n d l e r ' s  c a u t i o n a r y  remarks on t h e  i s s u e  o f  r e c a l l  o f  v i s u a l  and 

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

f i n d i n g s  s u g g e s t i v e  o f  t h e  a b o v e  me nt i oned  i n f e r e n c e s ,  no t  c o n c l u s i v e .

D i s c u s s i o n  o f  S p e c i f i c  R e s u l t s

The p o s s i b i l i t y  o f  i n t e r a c t i o n  between s l e e p  s t a g e  and awakeni ng  

c o n d i t i o n  was c o n s i d e r e d  and a d e f i n i t i v e  answer  c a n n o t  be o f f e r e d .

The l e v e l  o f  p r o b a b i l i t y  o b t a i n e d  f o r  t h e  i n t e r a c t i o n  ( o v e r  t h e  s i x  

s c a l e s )  appr oached  s i g n i f i c a n c e ,  so  i t  would be i mprudent  t o  r i s k  a 

Type II e r r o r  by a s s e r t i n g  t h a t  t h e r e  was no i n t e r a c t i o n .  If  t h e  da t a  

f o r  REM and NREM a wa ke n i ng s  were  t o  be lumped t o g e t h e r ,  on the  as sump­

t i o n  t h a t  t h e  s l e e p  s t a g e  d i d  not  a f f e c t  t h e  r e s u l t s  f o r  I SAW and I 

HEARD a wa k e n i ng s  d i f f e r e n t l y  (no i n t e r a c t i o n ) ,  when,  in f a c t ,  s l e e p  

s t a g e  d i d  have such an e f f e c t ,  then r e s u l t s  f o r  ea c h  awakeni ng  c o n d i ­

t i o n  mi ght  be d i l u t e d  o r  c o n f u s e d .  A c c o r d i n g l y ,  t h e  r e s u l t s  f o r  t he  

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

REM Awakenings

The o n l y  s i g n f i c a n t  d i f f e r e n c e  be tween  m e n t a t i o n  r e p o r t s  from I 

SAW and I HEARD a wa ke n i ng s  i s  in E x p l i c i t  S pe e c h .  The o n l y  o t h e r  

v a r i a b l e  whi ch  a ppr oached  s i g n i f i c a n c e  ( p < . 1 0 )  was v i s u a l  m o d i f i e r s .  

S u b j e c t s  r e p o r t  s i g n i f i c a n t l y  more q u o t a t i o n s  on I HEARD a wa ke n i ng s  

(when heard words  a r e  r e p o r t e d  f i r s t ) ,  w h i l e  t h e r e  a r e  no s i g n i f i c a n t  

d i f f e r e n c e s  between I SAW and I HEARD a wa k e n i ng s  in amount o f  v i s u a l
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imagery r e p o r t e d .  The s e  f i n d i n g s  s u p p o r t  the  o t h e r  main c o n t e n t i o n  o f  

t he  s t u d y ,  t h a t  t h e  I HEARD awakeni ng  c o n d i t i o n  i s  a method f o r  o b t a i n ­

ing a more d e t a i l e d  d e s c r i p t i o n  o f  t h e  dream e x p e r i e n c e  than can be 

o b t a i n e d  u s i n g  t h e  t y p i c a l  awakeni ng  p r o t o c o l .

Th i s  c o n t e n t i o n  i s  s u p p o r t e d  by t h e  o b s e r v a t i o n  t h a t  on I HEARD 

a wa k e n i ng ,  we g o t  more quo t e d  words  than on I SAW a w a k e n i ng s ,  w h i l e  

t he  amount o f  r e p o r t e d  v i s u a l  imagery was not  s i g n i f i c a n t l y  d i f f e r e n t  

between t h e  two awakeni ng  c o n d i t i o n s .  F i n d i n g  such a s y s t e m a t i c  r e l a ­

t i o n s h i p  between a wakeni ng  p r o c e d u r e  and r e p o r t  c o n t e n t  l e n d s  s u pp o r t  

t o  t h e  propos ed  memory p r o c e s s  e x p l a n a t i o n  f o r  t y p i c a l  r e p o r t  c o n t e n t .  . 

S i n c e  t he  d e l a y  and d i s t r a c t i o n  o f  t h e  I SAW awakeni ng  c o n d i t i o n  did  

impair  r e c a l l  f o r  dreamt wo r d s ,  i t  i s  no t  a g r e a t  l e a p  t o  assume t h a t  

r e p o r t s  o f  dreamt  words  a r e  r e l a t i v e l y  i n f r e q u e n t  b e c a u s e  o f  t h e  t y p i c a l  

s l e e p  l a b o r a t o r y  p r o c e d u r e s  ( o f  c a l l i n g  t he  s u b j e c t ' s  name and a s k i n g  

q u e s t i o n s  i mme d i a t e l y  on a w a k e n i n g ) ,  whi ch may be even l e s s  c o n d u c i v e  

t o  r e c a l l  o f  v e r b a l  m a t e r i a l  than t h e  I SAW c o n d i t i o n .

The amount o f  I m p l i c i t  Speech ( p a r a p h r a s e d  or  d e s c r i b e d  c o n v e r s a ­

t i o n s )  i s  h i g h e r  on I HEARD than on I SAW a wa k e n i ng s  f o r  both  REM and 

NREM, a l t h o u g h  t h e  d i f f e r e n c e s  a r e  not  s i g n i f i c a n t .  T h i s  t r e n d  was  

not  p r e d i c t e d ,  but  mi ght  be e x p l a i n e d  by s u b j e c t s  s ome t i mes  p a r a p h r a s i n g  

r a t h e r  than d o i n g  t h e  more demanding t a s k  o f  q u o t i n g  dreamt c o n v e r s a t i o n s  

on I HEARD a w a k e n i n g s .  On I SAW a wa k e n i ng s  (when v i s u a l  imagery i s  

r e p o r t e d  f i r s t ) ,  s u b j e c t s  may no t  r e c a l l  c o n v e r s a t i o n s  w e l l  enough t o  

g i v e  d e t a i l e d  p a r a p h r a s e s  ( t h e  s c o r i n g  r u l e s  were  s t r i c t  a s  t o  what  

c o n s t i t u t e s  a p a r a p h r a s e  - -  the  s p e a k e r  or  the  l i s t e n e r  must  be s p e c i f i e d  

and s p e c i f i c  d e t a i l s  o f  the  communi cat i on  must  be r e p o r t e d  f o r  an 

I m p l i c i t  Speech r a t i n g ) .



NREM Awakenings

On NREM a w a k e n i ng s ,  t h e r e  were  o n l y  m a r g i n a l l y  s i g n i f i c a n t  d i f f e r ­

e n c e s  be t ween  I SAW and I HEARD r e p o r t s .  There  were  many n o - c o n t e n t  

r e p o r t s  on NREM a w a k e n i ng s ,  and o n l y  14 o f  28 s u b j e c t s  r e p o r t e d  any  

NREM dream e x p e r i e n c e s  a t  a l l .  T h i s  s mal l  number o f  s u b j e c t s  f o r  whi ch  

I SAW/I HEARD d i f f e r e n c e s  c o u l d  a r i s e  mi ght  e x p l a i n  t h e  l a c k  o f  s i g n i ­

f i c a n t  d i f f e r e n c e s  on E x p l i c i t  S pe ech .

The Nat ure  o f  Repor t ed  Verbal  E x p e r i e n c e s  o f  REM S l e e p

The q u o t a t i o n s  and p a r a p h r a s e s  o f  r e p o r t e d  v e r b a l  e x p e r i e n c e s  from 

REM a wa k e n i ng s  were  c o u n t e d  and t h e i r  q u a l i t y  judged  by t h e  e x p e r i m e n t e r .  

A r e p o r t  o f  t h e s e  r e s u l t s  i s  o f f e r e d  t o  s u p p l y  i n f o r m a t i o n  ab o ut  t h e  

dream e x p e r i e n c e  no t  u s u a l l y  i n c l u d e d  in p a pe r s  on dream c o n t e n t .  The 

l e n g t h  o f  both  q u o t a t i o n s  and p a r a p h r a s e s  was about  t h e  same f o r  I HEARD 

and I SAW a w a k e n i ng s ,  but  t h e r e  was a h i g h e r  p r o p o r t i o n  o f  q u o t a t i o n s  

on I HEARD a w a k e n i ng s .  The f i n d i n g  t h a t  a l m o s t  a l l  dreamt  s p e e c h  i s  

r e l e v a n t  t o  o t h e r  dream e v e n t s  w i l l  be r e l a t e d  t o  v i e w s  o f  dream forma­

t i o n  and f u n c t i o n  l a t e r  in t h i s  s e c t i o n .

Except  f o r  I SAW I m p l i c i t  S p e e c h ,  t he  s p e a k e r  was u s u a l l y  no t  t h e  

dreamer ,  but  t h e  s p e a k e r  was some o t h e r  dream c h a r a c t e r .  Speech in 

dreams was j udged  t o  be l i k e  normal spoken E n g l i s h  and u s u a l l y  t o o k  

p l a c e  in t h e  c o n t e x t  o f  c o n v e r s a t i o n  r a t h e r  than as  mono l o g ue .

O b t a i n i n g  More Compl ete  Dream Re po r t s

T h i s  s t u d y  p r o v i d e s  i n v e s t i g a t o r s  w i t h  a method f o r  o b t a i n i n g  dat a  

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

o f  r e p o r t e d  q u o t a t i o n s  i s  much h i g h e r  in t h i s  s t u d y  than in a s ampl e  o f  

r e p o r t s  from 73 s u b j e c t s  c o l l e c t e d  in f i v e  l a b o r a t o r i e s  (A3 s t u d y  a b o v e ) .
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In t h a t  s t u d y ,  14 o f  73 s u b j e c t s  r e p o r t e d  q u o t a t i o n s  (as  s c o r e d  by our  

P s y c h o l i n g u i s t i c s  Coding Manual ) ,  w h i l e  e v e r y  s u b j e c t  in t h i s  s t u d y  

quot ed  mental  words  from h i s  o r  her  dream e x p e r i e n c e .  For some o f  t h e  

r e a s o n s  c o n s i d e r e d  in t h e  I n t r o d u c t i o n  ( s a l i e n c e  o f  i ma g e s ,  i n t e r f e r ­

e n c e  w i t h  s u b j e c t s '  v e r b a l  r e c a l l  by c o mmuni ca t i o n  w i t h  t h e  e x p e r i m e n ­

t e r ) ,  o r  f o r  o t h e r  r e a s o n s  s u b j e c t s  t end no t  t o  r e p o r t  q u o t a t i o n s  f i r s t  

and t h e y  f o r g e t  them.  By u s i n g  t h e  I HEARD a wakeni ng  t e c h n i q u e ,  i n v e s t ­

i g a t o r s  can g e t  r e p o r t s  o f  dreamt  c o n v e r s a t i o n s  and t hen  o b t a i n  a r e l a ­

t i v e l y  c o m p l e t e  r e p o r t  on t h e  r e s t  o f  t h e  dream e x p e r i e n c e .

Toward a Model o f  Dream Format i on  and F u nc t i o n

I n t e g r a t i o n  o f  N e o - D i s s o c i a t i o n i s t  and C o g n i t i v e  Views  o f  Dreaming

The f o l l o w i n g  comments a r e  s p e c u l a t i v e .  The mode l s  and i de a s  

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

a r e  in no way p r e s e n t e d  a s  c o n c l u s i o n s  s u p p o r t e d  by t h e  d a t a .  The 

s e c t i o n  i s  meant t o  s t i m u l a t e  t h o u g h t  on c e r t a i n  i s s u e s  r e l a t e d  t o  

dream f u n c t i o n  and c o g n i t i v e  p s y c h o l o g y ,  in g e n e r a l ,  but  a r e  no t  

p r e s e n t e d  as  an i n t e g r a l  p a r t  o f  t h e  e x p e r i m e n t a l  f i n d i n g s  or  i m p l i c a ­

t i o n s  o f  t h i s  d i s s e r t a t i o n .

Th i s  d i s s e r t a t i o n  i n v e s t i g a t e d  t h e  c o n s c i o u s  e x p e r i e n c e  o f  mental  

words  g e n e r a t e d  by an i n f o r m a t i o n  p r o c e s s i n g  s u b s y s t e m  d i s s o c i a t e d  

from t h e  p e r c e i v i n g  s u b s y s t e m .  The p e r c e i v e r ,  i . e . ,  t h e  dreamer ,  i s  

i d e n t i f i e d  as  s e l f  and i s  the  p e r c e i v e r  o f  a dream f a n t a s y  p l o t t e d  by 

a s e e m i n g l y  autonomous  a g e n t .  The a bo v e  f o l l o w s  t h e  l e a d  o f  H i l g a r d ' s  

( 1977)  N e o - D i s s o c i a t i o n i s t  The ory .

H i l g a r d  p r e s e n t s  t h e  v i e w ,  s u p p o r t e d  p r i m a r i l y  by e v i d e n c e  from 

the  b e h a v i o r  o f  h y p n o t i z e d  s u b j e c t s ,  t h a t :



(1)  E f f o r t  and p l a n n i n g  may t a k e  p l a c e  w i t h o u t  c o n s c i o u s  a wa r e ­

n e s s .

(2)  Dreams and h a l l u c i n a t i o n s  a r e  r e l a t i v e l y  autonomous  p r o d u c ­

t i o n s  o f  a s y s t e m d i s s o c i a t e d  from t h e  usual  c o n s c i o u s  c o n t r o l s .  And

(3)  t he  h i dden c o n t r o l  p r o c e s s e s  t h a t  r e g u l a t e  dreaming a r e  not  

d i r e c t l y  a v a i l a b l e  t o  c o n s c i o u s n e s s ,  but  a r e  known t hrough t h e  dream,  

i . e . ,  t h e  dream i s  a means by whi ch t h e  r e s u l t s  o r  a c t i v i t i e s  o f  

u n c o n s c i o u s  i n f o r m a t i o n  p r o c e s s i n g  i s  made a v a i l a b l e  t o  c o n s c i o u s n e s s .  

F r e u d ' s  ( 1965)  comment t h a t  t he  dream i s  t he  roya l  road t o  t h e  uncon­

s c i o u s  i s  in l i n e  w i t h  t h e  a b o v e .  H i l g a r d  s p e c u l a t e s  t h a t  l a t e r a l i t y  

o f  c o g n i t i v e  f u n c t i o n i n g  i s  a good c a n d i d a t e  f o r  t h e  s u b s t r a t e  or  

c o r r e l a t e  f o r  d i v i s i o n s  o f  c o n s c i o u s n e s s .  H i l g a r d  q u o t e s  W i l l i a m  James ,  

" I t  must  be a d m i t t e d  t h e r e f o r e ,  t h a t  in c e r t a i n  p e r s o n s  a t  l e a s t ,  t h e  

t o t a l  p o s s i b l e  c o n s c i o u s n e s s  may be s p l i t  i n t o  p a r t s  whi ch  c o e x i s t  but  

m u t u a l l y  i g n o r e  each  o t h e r ,  and s h a r e  t he  o b j e c t s  o f  knowl edge  be tween  

them . . . .  Ba rr i ng  a c e r t a i n  common fund o f  i n f o r m a t i o n ,  l i k e  t h e  com­

mand o f  l a n g u a g e ,  e t c . ,  what  t h e  upper s e l f  knows t h e  under s e l f  i s  

i g n o r a n t  o f  and v i c e  v e r s a "  (James ,  1890 in H i l g a r d ,  1 9 7 7 ) .

The r e s u l t s  o f  t h i s  paper  a r e  c o n s i s t e n t  w i t h  t h e  v i e w  t h a t  l a n g ­

uage i s ,  in f a c t ,  a medium o f  c ommuni ca t i on  be t we en  t h e  s y s t e m  p e r c e i v ­

ing and t h e  s y s t e m p r o d u c i n g  dreams .  S i n c e  t h e  dream e x p e r i e n c e  may 

i n c l u d e  words  which were  g e n e r a t e d  by a s u b s y s t e m  s e p a r a t e  from t he  

p e r c e i v i n g  o n e ,  we may have a s i t u a t i o n  where  one  p a r t  o f  the  mind i s  

l i t e r a l l y  s p e a k i n g  t o  a n o t h e r .

Dreams have  been t h o u g ht  o f  a s  c o mmuni ca t i o n  t o  t he  i n d i v i d u a l  

from God, s p i r i t s ,  p e o p l e  no t  p r e s e n t  o r  as  i n f o r m a t i o n  about  t he  

f u t u r e  o r  d i s t a n t  e v e n t s .  But now,  t h e  dream seems  t o  be a p r o d u c t i o n
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o f  a s y s t e m  o f  t h e  mind no t  i d e n t i f i e d  as  t h a t  c e n t e r  o f  c o n s c i o u s n e s s  

whi ch  i s  " I " .  It  seems t h a t  one  e x p e r i e n c e s  or  p e r c e i v e s  t h e  dream 

much a s  o n e  v i e w s  a f i l m .  I f  dreams were  no t  so  common, we mi ght  won­

der  why t h i s  p e c u l i a r  u n c o n t r o l l e d  f a n t a s y  t a k e s  p l a c e .  Waking f a n t a ­

s i e s  a r e  produced c o n s c i o u s l y  and p u r p o s e l y  by t h e  i n d i v i d u a l  ( " s e l f " ) .  

When t h i s  i s  no t  t h e  c a s e ,  t h e  f a n t a s i e s  a r e  c a l l e d  o b s e s s i o n s  or  

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

t i o n  in i n d i v i d u a l s  w i t h  some p s y c h o p a t h o l o g y  ( P a g e ,  1 9 7 1 ) .  But what  

i s  t h e  f u n c t i o n  o f  t h e  dream f a n t a s y  in normal  i n d i v i d u a l s ?  My i n c l i n a ­

t i o n  i s  t o  s e e  a c o g n i t i v e  o r  i n f o r m a t i o n  p r o c e s s i n g  f u n c t i o n .

For t h e  c o g n i t i v e  p s y c h o l o g i s t ,  dreams can be t h o u g h t  o f  a s  commu­

n i c a t i o n  w i t h  t h e  " s e l f "  from p a r t s  o f  t h e  i n f o r m a t i o n  p r o c e s s i n g  appa ­

r a t u s  whose  o p e r a t i o n s  a r e  not  c o n s c i o u s ,  but  whi ch  p r o v i d e  c o n s c i o u s ­

n e s s  w i t h  a d r a m a t i z a t i o n  o r  r e a l - t i m e  (Dement and Wo l p e r t ,  1958)  

r e a d o u t  o f  t he  r e s u l t s  o f  p r o c e s s i n g  ab o ut  e v e n t s ,  p e o p l e  o r  probl ems  

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

p a r t  o f  t h i s  communi ca t i on  i s  in t h e  form o f  f u l l y  formed mental  words  

and not  o n l y  in t h e  form o f  images  o r  in t h e  more a b s t r a c t  form o f  

meani ngs  o r  p r o p o s i t i o n s .

The Format i on o f  Dreams

The o b j e c t s  and e v e n t s  in dreams u s u a l l y  c o h e r e  as  s c e n e s  and p l o t s  

w i t h  o n l y  o c c a s i o n a l  b i z a r r e  e l e m e n t s  ( u n p u b l i s h e d  e x a m i n a t i o n  o f  A3 

r e p o r t s  from 73 s u b j e c t s ) .  T h i s  c o h e r e n c e  i s  c o n s i s t e n t  w i t h  t he  v i e w  

t h a t  some h i g h e r  l e v e l  p r o c e s s e s  such as  g o a l s ,  probl ems  o r  p l a n s  

u n d e r l i e  t h e  s e l e c t i o n  and a r r a ng e me n t  o f  dream e l e m e n t s .  If  q u a l i t i e s  

o f  b r i g h t n e s s - d a r k n e s s , c o l o r  or  o t h e r  low l e v e l  s e n s o r y  f e a t u r e s  were  

t he  s t a r t i n g  p o i n t  o f  dreams ,  then  t he  p r o c e s s e s  used in p e r c e p t i o n
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such as  f i g u r e - g r o u n d  or  c o n s t a n c i e s  would p r o b a b l y  r e s u l t  in v i s u a l  

images o f  u n r e l a t e d  o b j e c t s  or  p e r c e p t i o n  o f  u n r e l a t e d  words .

Even i f  such a c t i v i t y  in t h e  s e n s o r y  s y s t e m d o e s  a c t  a s  a s t i m u l u s ,  

t h e r e  must  be h i g h e r  o r d e r  p r o c e s s e s  whi ch  o r g a n i z e  t he  o r i g i n a l  e l e ­

ments  i n t o  a c o h e r e n t  g r o u p i n g  o f  p e r c e p t i o n s ,  and t hen  must  t a k e  o v e r  

t o  p r o v i d e  f o r  c o n s i s t e n c y  and l o g i c a l  s e q u e n c e  in t he  r e s t  o f  t h e  dream 

e x p e r i e n c e .  Whi l e  t h e  d e g r e e  o f  l o g i c a l  s e q u e n c e  in dreams may not  

match t h a t  o f  S ha kes per ea n  p l a y s  or  p h i l o s o p h i c a l  e s s a y s ,  i t  do e s  seem 

ro u g h l y  e q u i v a l e n t  t o  t h e  c o h e r e n c e  o f  daydreams or  o t h e r  s p o n t a n e o u s  

da y t i me  t h i n k i n g .

The s e  s p e c u l a t i o n s  o f  t h e  s t e p s  in t h e  c o n s t r u c t i o n  o f  dreams  

imply s o me t h i n g  f u r t h e r .  There  ap pe a r  t o  be two o r  more l e v e l s  o f  

a c t i v i t y  under d i c u s s i o n  h e r e .  At one  l e v e l  o f  p r o c e s s i n g ,  dreams  

a r e  c r e a t e d ;  a s econd  l e v e l  e x p e r i e n c e s  t h e s e  dreams;  and s o me t i me s ,  

in s o - c a l l e d  l u c i d  dreams ,  a t h i r d  l e v e l  t h i n k s  about  t h e  e x p e r i e n c e  

or  a t t e m p t s  t o  b r i n g  t h e  dream for mi ng  p r o c e s s  under c o n s c i o u s  c o n t r o l .

The a u t h o r ,  f o l l o w i n g  f r e q u e n t  d i s c u s s i o n s  o f  t h i s  i s s u e  w i t h  

John A n t r o b u s ,  and in l i n e  w i t h  H i l g a r d ' s  v i e w s ,  o f t e n  t h i n k s  in t erms  

o f  communi ca t i on  between c e r e b r a l  h e m i s p h e r e s  whi ch  may a c t  a s  p a r t i a l l y  

s e p a r a t e d  c e n t e r s  o f  c o g n i t i v e  a c t i o n  and e x p e r i e n c e .  In p a r t i c u l a r ,  

one  can i magi ne  t h a t  i f  v i s u a l  images  a r e  formed in t h e  r i g h t  h e mi s p h e r e  

and words  in the  l e f t  h e m i s p h e r e ,  t hen  both  c e r e b r a l  h e m i s p h e r e s  a r e  

i n v o l v e d  in the  dream f o r ma t i o n  p r o c e s s .  S i n c e  dreamt  words  u s u a l l y  

seem r e l e v a n t  t o  t h e  v i s u a l  a s p e c t s  o f  t h e  dream,  we can i mag i ne  a 

c o n t i n o u s  e x c h a n g e  o f  i n f o r m a t i o n  be t ween  v i s u a l  and v e r ba l  s y s t e m s  

b e i n g  i n t e g r a t e d  and c o n t r o l l e d  by some h i g h e r  o r d e r  e x e c u t i v e  s y s t e m  

and t h e n ,  p e r h a p s ,  p e r c e i v e d  as  a wh o l e  by a c o n s c i o u s  i n t e r - h e m i s p h e r i c
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m o n i t o r i n g  s y s t e m .

The a bo v e  s p e c u l a t i o n s  go f a r  beyond p r e s e n t  d a t a .  It  i s  no t  even  

c l e a r  j u s t  how t o  o p e r a t i o n a l i z e  c o n c e p t s  such as  t h e  s y s t e m s  and me t a ­

s y s t e m s  d e s c r i b e d  in t he  p r e v i o u s  p a r a g r a p h s .  The p r e s e n t  paper  a t t e m p t s  

a smal l  s t e p  toward a t h e o r y  o f  dream f o r m a t i o n  by s e e k i n g  t o  i n c r e a s e  

our  dat a  b a s e  o f  dream c o n t e n t s ,  p a r t i c u l a r l y  o f  v e r b a l  e x p e r i e n c e s  

d u r i n g  s l e e p  and s u g g e s t i n g ,  in broad o u t l i n e ,  t h e  s t e p s  a dream forma­

t i o n  p r o c e s s  mi ght  r e q u i r e .

Two i n t e r e s t i n g  a s p e c t s  o f  dream r e p o r t s  f i t  n i c e l y  w i t h  t h e s e  

i d e a s .  Somet i mes ,  one  seems  t o  know s o me t h i n g  a b o ut  a dream c h a r a c t e r  

whi ch i s  not  s u p p l i e d  by o r  c o n t r a d i c t s  t h e  s e n s o r y  i mp r e s s i o n  o f  t he  

dream.  An exampl e  i s  t h e  s u b j e c t  who r e p o r t s  a c h a r a c t e r  "was my 

b r o t h e r  but  l o o ke d  l i k e  a g i r l . "  A v i s u a l  image produced by t h e  r i g h t  

h e mi s p he r e  and a v e r b a l  i dea produced by t h e  l e f t  h e m i s p h e r e ,  b e i n g  

b r o t h e r  t o ,  were  u n i t e d  in c o n s c i o u s n e s s  by a dream g e n e r a t i n g  s y s t e m  

in v i o l a t i o n  o f  waki ng  r e a l i t y ,  i . e . ,  such a v i s u a l  s t i m u l u s  would not  

n o r ma l l y  a r o u s e  o r  be a s s o c i a t e d  w i t h  the  v e r b a l  e l e m e n t  b r o t h e r  w h i l e  

t h e  s u b j e c t  i s  awake.  Anot her  common dream e x p e r i e n c e  whi ch d i f f e r s  

from waki ng e x p e r i e n c e  i s  when s c e n e s  o r  a c t i o n s  s h i f t  a b r u p t l y .  The 

s u b j e c t  o f t e n  e x p r e s s e s  s u r p r i s e ,  s a y i n g ,  f o r  i n s t a n c e ,  "and s u d d e n l y  

we were  o u t d o o r s . "  Here ,  t h e  n o n c o n s c i o u s  dream g e n e r a t i n g  s y s t e m  had 

c o n t r o l l e d  t he  p l o t  o f  t h e  dream w i t h o u t  p r o v i d i n g  a v i s u a l  o r  v e r ba l  

c o n n e c t i o n  between s u c c e s s i v e  e l e m e n t s ,  but  p o s s i b l y  p r o v i d i n g  c o n n e c ­

t i o n s  a t  a p r o p o s i t i o n a 1 l e v e l ,  i . e . ,  a c o n n e c t i o n  in meaning or  

a s s o c i a t i o n  between e l e m e n t s  whi ch a r e  no t  c o n n e c t e d  in waki ng s e n s o r y  

e x p e r i e n c e  or  waki ng  e x p e c t a t i o n s .
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The F unc t i o n  o f  Dreams

It  i s  l i k e l y  t h a t  a t h e r a p i s t  would s e e k  t o  f i n d  meaning in t h e  

b i z a r r e  a p p e a r a n c e  o f  t h e  d r e a m e r ' s  b r o t h e r ,  or  in t h e  rapi d  t r a n s i t i o n  

in t h e  l a t t e r  e x a mp l e .  John Antrobus  ( 1977)  p r o v i d e s  a s t a r t i n g  p o i n t  

f o r  t h e  a p p l i c a t i o n  o f  i de a s  o f  c o g n i t i v e  p s y c h o l o g y  and model s  o f  

dream f o r ma t i o n  t o  t h e  c l i n i c a l  " a r t "  o f  d r e am  i n t e r p r e t a t i o n .  In a 

dream r e p o r t e d  in t he  Ant robus  p a pe r ,  one  s u b j e c t  r e p o r t s  f e e l i n g  l e t  

down by h i s  f r i e n d s  and dreams o f  b e i n g  in a swimming pool  a s  a l l  t he  

wa t e r  runs o u t ,  so he i s  l e t  down t o  t he  bot tom o f  t h e  p o o l .  In a n o t h e r  

dream,  a r e t i r e d  r a i l r o a d  worker  about  t o  undergo s u r g e r y  f o r  v a s c u l a r  

b l o c k a g e  in h i s  l e g  dreams o f  a c l o g g e d  p i p e  b l o c k i n g  a s w i t c h  on a 

r a i l  l i n e .  Antrobus  s u g g e s t s  t h a t  t h e  mental  images  and e v e n t s  in t h e s e  

dreams a r e  metaphors  o r  symbol s  f o r  t h e  t r u e  c o n c e r n s  o f  the  s u b j e c t s .

Mental  wo r ds ,  mental  i mages ,  e m o t i o n s  and perhaps  o t h e r  forms o f  

e x p e r i e n c e  a r e  p a r t  o f  t h e  dream.  From an i n f o r m a t i o n  p r o c e s s i n g  p o i n t  

o f  v i e w ,  d i f f e r e n t  f o r ma t s  f o r  p r e s e n t i n g  o r  c o n c e i v i n g  o f  i n f o r m a t i o n  

r e s u l t  in d i f f e r e n t  p r o c e s s i n g  c h a r a c t e r i s t i c s .  A d r a m a t i c  exampl e  o f  

t h i s  i s  t h e  P e t e r s o n  (1975)  s t u d y  on memory f o r  l e t t e r s .  When s u b j e c t s  

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

lowed a s t a n d a r d  p a t t e r n  w i t h  a s e r i a l  p o s i t i o n  e f f e c t .  When s u b j e c t s  

were t o l d  t o  form an image o f  t he  l e t t e r s  in a m a t r i x ,  r e c a l l  was  

s t r i k i n g l y  d i f f e r e n t .  There  was no s e r i a l  p o s i t i o n  e f f e c t ,  but  l e t t e r s  

in m a t r i x  c o r n e r s  and p e r i m e t e r  c e l l s  were  r e c a l l e d  b e s t .  Length o f  

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

Other i n f o r m a t i o n  p r o c e s s i n g  d i f f e r e n c e s  based on t he  n a t u r e  o f  

c o d i n g  e x i s t  ( s e r i a l  v e r s u s  p a r a l l e l  p r o c e s s i n g ,  Seamon,  a bo v e )  and i t  

f o l l o w s  t h a t ,  in s o l v i n g  a probl em,  t h e r e  c o u l d  be a d v a n t a g e s  and d i s -
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a d v a n t a g e s  t o  each  t y p e  o f  p r o c e s s i n g .  I t  i s  p o s s i b l e  t h a t  metaphors  

in dreams s e r v e  t o  vary  t h e  way in whi ch  s o me t h i n g  i s  c o n c e i v e d  o f .  

Bei ng  d i s a p p o i n t e d  o r  l e t  down i s  c o n c e i v e d  o f  v i a  a v i s u a l  model  - -  

f a l l i n g  t o  t h e  bot tom o f  an empt y i ng  p o o l .  T h i s  way o f  mo d e l i n g  the  

e v e n t  may a l l o w  f e a t u r e s  o f  t h e  s i t u a t i o n  t o  be a n a l y z e d  whi ch  were  

hard t o  dea l  w i t h  in o t h e r  f o r ms .  Was t h e  " l e t  down" f a s t  or  s l o w ,  

was i t  under t h e  d r e a m e r ' s  c o n t r o l ,  what  happens  when one  h i t s  bot tom?

P o s s i b l y ,  t h e s e  a s p e c t s  o f  t h e  s i t u a t i o n  were  e x p l o r e d  in t h a t  v i s u a l

m o d e l .

A l s o ,  s i n c e  i t  a p p e a r s  t h a t  the  c e r e b r a l  h e m i s p h e r e s  a r e  s p e c i a l ­

i z e d  t o  some d e g r e e ,  i t  may be t h a t  dreams whi ch  c o n s i s t  o f  both  mental  

images  and mental  words  b r i ng  t he  n e t wo r ks  o f  a s s o c i a t i o n s ,  schemas  

and p r o c e s s i n g  t e c h n i q u e s  o f  both  h e m i s p h e r e s  t o  bear  on t h e  s u b j e c t  

ma t t e r  o f  the  dreams .  It  i s  c o n c e i v a b l e  t h a t  t h i s  i n t e g r a t i o n  i s  t h e  

s p e c i a l  f u n c t i o n  o f  dr e a mi ng ,  an a c t i v e  e q u i l i b r a t i o n  and p u l l i n g  

t o g e t h e r  o f  i de a s  and i n f o r m a t i o n  d u r i n g  a p e r i o d  when e x t e r n a l  s t i m u ­

l a t i o n  and a c t i o n  a r e  l i m i t e d .

The s u g g e s t i o n  i s  made,  t h e r e f o r e ,  t h a t  dreams i n v o l v e  me t a p h o r s ,  

mental  wo r ds ,  and mental  images  as  t e c h n i q u e s  f o r  v a r y i n g  t h e  p o i n t  o f  

v i e w  on an i s s u e .  S t a t e d  d i f f e r e n t l y ,  t he  mind t r i e s  o u t  d i f f e r e n t  

model s  o f  a s i t u a t i o n  and s e e s  what  can be l e a r n e d  from each  c o n c e p t i o n  

o f  t h e  e v e n t s  wh i ch  f o l l o w .  T h i s  i s  a n a l o g o u s  in some ways t o  an 

e n g i n e e r  f i r s t  d o i n g  c a l c u l a t i o n s  (a ma t he ma t i c a l  model )  then p r o d u c i n g  

an image on a computer  c o n t r o l l e d  s c r e e n  whi ch  can be v i ewe d  from 

d i f f e r e n t  a n g l e s  and under d i f f e r e n t  s t r e s s e s  (a v i s u a l  m o d e l ) ,  and 

then b u i l d i n g  a r e p l i c a  f o r  wind tunne l  or  o t h e r  t e s t i n g .  I f  t h i s  s o r t  

o f  i n f o r m a t i o n  p r o c e s s i n g  do e s  t a k e  p l a c e  in dreams ,  then t he  common
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adage  " s l e e p  on i t "  b e f o r e  making i mp o r t a n t  d e c i s i o n s  i s  good a d v i c e .

In f a c t ,  d i f f e r e n c e s  in p e r f o r ma n c e  a f t e r  h a v i n g  s l e p t  on a prob l e m,  

i f  t h e y  c o u l d  be found w i t h  t h e  p r o p e r  c o n t r o l s  f o r  t i me  and t i me  o f  

day ,  would be c o n s i s t e n t  w i t h  t he  a bo v e  s p e c u l a t i o n s  on dream f o r m a t i o n  

and f u n c t i o n .
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B. P o l y g ra ph  S e t t i n g s
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APPENDIX A

A f t e r  j u d g e s  s e l e c t e d  t h o s e  words  in t h e  m e n t a t i o n  r e p o r t  whi ch  

a r e  i n f o r m a t i v e  a b o ut  t he  s l e e p  e x p e r i e n c e  ( a c c o r d i n g  t o  t h e  Tot a l  

Co nt ent  Count s c a l e )  t he  r e p o r t s  were  s c o r e d  f o r  v i s u a l  imagery and 

a u d i t o r y  e x p e r i e n c e  a c c o r d i n g  t o  t h e  f o l l o w i n g  r u l e s  ( e x c e r p t e d  from 

t he  P s y c h o l i n g u i s t i c  Coding Ma nua l ) .  The s c o r i n g  manual i n c l u d e s  

s c o r e d  r e p o r t s  a s  t r a i n i n g  a i d s  and a s e t  o f  r e p o r t s  us ed  as  a t e s t  

o f  t h e  j u d g e ' s  a b i l i t y  t o  a p p l y  t h e  ma n u a l ' s  r u l e s .



PSYCHOL INGUI ST IC CODING MANUAL FOR REPORTS OF SLEEP

and s t i m u l u s  i nd e p e n d e n t  waki ng  s t a t e  EXPERIENCE 

Re v i s e d  June 197&

J .  A n t r o b u s ,  R. S c h ne e ,  A. Lynn,  S.  S i l v e r ma n  and V. O f f e r  

The C i t y  C o l l e g e  o f  The C i t y  U n i v e r s i t y  o f  New York

We would l i k e  you t o  read a number o f  r e p o r t s .  The s e  were  c o l l e c t e d  
from s u b j e c t s  in a s l e e p  l a b o r a t o r y  a f t e r  t h e y  were  awakened d u r i n g  the  
n i g h t  w i t h  t h e s e  words:  " S u b j e c t ' s  name,  wake up" f o l l o w e d  by "Te l l  me 
e v e r y t h i n g  t h a t  was g o i n g  through  your  mind b e f o r e  you were  awakened . "

S c a l e s  have  been d e v i s e d  t o  s c o r e  v a r i o u s  q u a l i t i e s  in t h e s e  
r e p o r t s .  The s c a l e s  and s u b s c a l e s  f o r  s c o r i n g  t h e s e  q u a l i t i e s  a r e :

T o t a l  Co nt ent  Count  
Vi s u a l  Imagery

A. V i s u a l  Nouns
B. V i s u a l  M o d i f i e r s
C. Vi s ua l  A c t i o n
D. S p a t i a l  R e l a t i o n s  

Aud i t ion
A. Expl i  c i t  Speech
B. I mp l i c i  t  Speech  

Other
A. V i s u a 1- Verbal  S i g n s
B. D i s con  t  i nu i t  i e s
C. Improbable  Combi nat i ons
D. Improbable  I d e n t i t i e s
E. No P l o t
F. I n t e n t i o n
G. I n t e r p r e t a t i v e  and E v a l u a t i v e  Judgment
H. N o n - a f f e c t
I.  Ambiguous S e n s o r y  M o d a l i t i e s  
J .  A f f e c t
K. Tot a l  Word Count

Score  a l l  c a t e g o r i e s  f o r  one  r e p o r t  b e f o r e  g o i n g  on t o  t h e  n e x t  
r e p o r t .  P l e a s e  do not  b e g i n  s c o r i n g  u n t i l  you have  read a l l  o f  the  
i n s t r u c t i o n s .  Enter  the  s c o r e  f o r  ea c h  s c a l e  on t h e  j u d g e s '  work 
s h e e t .  P l e a s e  n o t e  t h a t  in the  e x a mpl e s  words  t o  be c o u n t e d  a r e  
under 1 i n e d .

We a r e  i n t e r e s t e d  in what  the  s u b j e c t  was e x p e r i e n c i n g  b e f o r e  he 
was awakened.  D e s c r i p t i o n s  o f  h i s  f e e l i n g s ,  s e n s a t i o n s ,  t h o u g h t s ,  emo­
t i o n s ,  " a c t i o n s " ,  and v i s u a l  or  a u d i t o r y  " p e r c e p t i o n s "  i nf orm us o f  
h i s  e x p e r i e n c e .

I .
I I .

I I I .

IV.
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Vi sual  Imagery

General  Rul es  f o r  S c o r i n g  V i s u a l  Imagery

The b a s i c  problem in s c o r i n g  t h e  m e n t a t i o n  r e p o r t s  i s  t h a t  s u b j e c t s  

o f t e n  say  t h e y  "know" s o me t h i ng  w i t h o u t  i n d i c a t i n g  a s e n s o r y  c u e .  For 

e x a mpl e ,  i t  i s  r e a s o n a b l e  t o  s u s p e c t  t h a t  s t a t e m e n t s  o f  l o c a t i o n  ( i . e . ,

"I was in Texas ")  may not  n e c e s s a r i l y  be acc ompani ed  by i n t e r n a l  v i s u a l  

i mages .  The s u b j e c t  j u s t  knows he was t h e r e .  To be c o n s e r v a t i v e  when 

s c o r i n g  t h e  v i s u a l  s c a l e s  p l e a s e  do no t  c l a s s i f y  and i t ems  as  "s e e n "  

u n l e s s  t h e r e  i s  a s t r o n g  d i r e c t  or  i mp l i e d  e v i d e n c e  o f  a s p e c i f i c  s e n ­

s o r y  c u e .

1.  A word i s  t o  be c o u n t e d  i f :

a .  t h e  word c l e a r l y  r e p r e s e n t s  an i t em t h e  s u b j e c t  "saw"

or

b 0 t h e  word c l e a r l y  m o d i f i e s  o r  a l t e r s  v i s i b l e  c h a r a c t e r i s t i c s  
o f  an i t em t h e  s u b j e c t  "saw".

Example:  "An 61 d man wal ked by"

Vi s ua l  Nouns Vi s ua l  M o d i f i e r s  V i s u a l  A c t i o n  S p a t i a l  R e l a t i o n

man o l d  wa l ked  by

E x p l a n a t i o n :  From t h e  a bo v e  s e n t e n c e  i t  seems t h a t  t h e  s u b j e c t  saw an
o l d  man w a l k i n g .  "Man" i s  a pers on  v i s i b l e  t o  t h e  s u b j e c t .  "Old" adds  
i n f o r m a t i o n  a b o ut  t h e  a p p e a r a n c e  o f  t h e  man. "Walked" i n d i c a t e s  a 
v i s i b l e  a c t i o n  and "by" t e l l s  where t h e  movement t o o k  p l a c e .

I f  t h e  s e n t e n c e  were  "A good man wa l ked  by" t h e  word "Good" would  
not  be c o u n t e d  b e c a u s e  i t  i s  not  c l e a r l y  a v i s u a l  m o d i f i e r  o f  man ( s e e  
E v a l u a t i v e  s c a l e ) .  A good man mi ght  have any a p p e a r a n c e .

I f  t h e  r e p o r t  were  "I heard an o l d  man wal k by" n o t h i n g  would be 
c o u n t e d .  Hear i ng  s o me t h i n g  does  no t  i n v o l v e  v i s u a l  i magery .

2 .  The s u b j e c t  o f t e n  seems to  know t h i n g s  ab o ut  p e o p l e ,  o b j e c t s ,  or  
a c t i o n s  in t he  r e p o r t  in t h e  a b s e n c e  o f ,  or  ev e n  in o p p o s i t i o n  t o ,  v i s u a l  
i mages .  Count words  which t e l l  what  the  s u b j e c t  " s e e s "  not  what  he 
knows .
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VISUAL NOUNS

1. V i s u a l  Nouns a r e  c o n c r e t e  nouns naming s e e n  p e r s o n s ,  a n i m a l s  or  
o b j e c t s .  The i n t e n t  he r e  i s  f o r  t h e  number o f  v i s u a l  nouns t o  equal  
t h e  number o f  " v i s u a l i z e d "  e n t i t i e s .

Example:  " I t  was in t h e  c o u n t r y  on a row boat  f i s h i n g . "

E x p l a n a t i o n :  A boat  was a p p a r e n t l y  v i s i b l e  t o  t h e  s u b j e c t .  The word
" c o un t r y "  i s  t o o  vague  t o  be c o u n t e d ;  s e a s h o r e  and mount a i ns  c o u l d  
both be a "c o un t r y "  and i t  i s  not  c l e a r  wh e t h e r  e i t h e r  was v i s i b l e  
( s e e  Ambiguous S e n s o r y  M o d a l i t i e s  s c a l e ) .

2 .  I f  a v i s u a l  noun i s  r e f e r r e d  t o  more than o n c e  in a r e p o r t ,  co u n t  
i t  o n l y  o n c e  u n l e s s  i t  a p p e a r s  in a new l o c a t i o n  o r  i s  engaged  in a 
new a c t i o n .

3 .  Do not  c o u n t  t h e  s u b j e c t  h i m s e l f  u n l e s s  i t  i s  e x p l i c i t l y  s t a t e d  
t h a t  he was " s e e n " .

Example:  "I was in a c a r . "

E x p l a n a t i o n :  "I was not  c o u n t e d  as  i t  i s  no t  c l e a r  t h a t  t h e  s u b j e c t
saw h i m s e l f  r a t h e r  than knew t h a t  he was i n s i d e  t he  c a r .  I f  t h e  r e p o r t  
were:

"Jim was in a ca r "

or

"We were  in a c a r 11

"Jim" and "we" s h o u l d  be c o u n t e d  as  v i s u a l  nouns s i n c e  i t  i s  assumed  
t h a t  a s ec ond  p e r s o n  was v i s i b l e  t o  t h e  s u b j e c t  ( u n l e s s  t h e  r e p o r t  g o e s  
on t o  say  t h a t  t h e  s u b j e c t  knew t hey  were  in a c a r  w i t h o u t  s e e i n g  a n y ­
t h i n g ) .

k .  Somet imes  t h e  i n d e n t i t y  o f  an a p p a r e n t l y  v i s i b l e  c h a r a c t e r  i s  ambi g­
u o us .  For i n s t a n c e ,  t he  s u b j e c t  may no t  know i f  some c h a r a c t e r  i s  a man 
or  a woman. In such c a s e s  co u n t  o n l y  one  o f  t h e  p o s s i b l e  i d e n t i t i e s  as  
a v i s u a l  noun.  (See  r u l e  5 under V i s u a l  M o d i f i e r s . )

Example:  "I ' m not  s u r e  i f  i t  was John or  Mary who was w i t h  me"

E x p l a n a t i o n :  Choose the  f i r s t  p o s s i b l e  i d e n t i t y  me nt i o n e d  by t h e  s u b ­
j e c t .

5 .  I f  a c h a r a c t e r ' s  i d e n t i t y  c h a n g e s  d u r i n g  a r e p o r t ,  c o u n t  e a c h  v i s i b l e  
i d e n t i t y  s e p a r a t e l y .

6 .  The same c h a r a c t e r  or  c h a r a c t e r s  may be r e f e r r e d  t o  in s e v e r a l  ways  
such as  " p e o p l e ,  f r i e n d s ,  John and Mary." Count t h e  form whi ch  g i v e s  
t h e  most  i n f o r m a t i o n  about  the  c h a r a c t e r s .  That  i s ,  c o u n t  "John and
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Mary" r a t h e r  than " f r i e n d s " ;  and c o u n t  " f r  i en d s "  r a t h e r  than " p e o p l e " .  
Count o t h e r  r e f e r e n c e s  whi ch  add i n f o r m a t i o n  a s  V i s u a l  M o d i f i e r s .

Example:  " . . . John and Mary who were  f r i e n d s . . . "

Examp 1e : " . . .  t h e  o l d  man and he was my g r a n d f a t h e r . . . "

Vi s u a l  Nouns Vi s ua l  M o d i f i e r s  V i s u a l  A c t i o n  S p a t i a l  R e l a t i o n s

g r a n d f a t h e r  o l d  man 0 0

E x p l a n a t i o n :  " Gr a nd f a t h e r "  i s  a more i n f o r m a t i v e  d e s c r i p t i o n  t h a t  "o l d
man", but  "o l d  man" do e s  add i n f o r m a t i o n  a b o u t  t h e  g r a n d f a t h e r ' s  
a p p e a r a n c e  s i n c e  some g r a n d f a t h e r s  a r e n ' t  o l d .  T h e r e f o r e  c o u n t  "o l d  
man" as  a s i n g l e  v i s u a l  m o d i f i e r .

7 .  D i s c u s s i o n s  between c h a r a c t e r s  a b o u t  p e o p l e  or  o b j e c t s  s h o u l d  not  
be c o u n t e d  u n l e s s  t h e  i t ems  a r e  a p p a r e n t l y  b e i n g  "s e e n "  by t h e  c h a r a c ­
t e r s .

8 .  Very g e n e r a l  t erms  such as  " e v e r y t h i n g  o r  s o me t h i n g "  a r e  no t  s c o r e d .  
"Someone o r  e v e r y o n e "  s h o u l d  be c o u n t e d  i f  t h i s  i s  t h e  b e s t  d e s c r i p t i o n  
ava i 1a b l e .

VISUAL MODIFIERS

1.  A v i s u a l  m o d i f i e r  must a l t e r  t he  v i s u a l  image s u g g e s t e d  by t h e  word 
s c o r e d  in Vi s ua l  Nouns.  T h i s  m o d i f i c a t i o n  s h o u l d  no t  s u g g e s t  movement  
o f  t h e  o b j e c t  o r  p e r s o n  as  such movement would be s c o r e d  as  V i s u a l  Ac-  
t  ion ( b e l o w ) .

Example:  " I t  was in t he  c o u n t r y  on a row bo a t  f i s h i n g "

E x p l a n a t i o n :  The word "row" m o d i f i e s  and g i v e s  more i n f o r m a t i o n  a b o ut  
t h e  a p p e a r a n c e  o f  t h e  v i s u a l  noun " b o a t " .  I t  i s  no t  any kind o f  a b o a t ,  
i t  i s  a row b o a t .  V i s u a l  m o d i f i e r s  may be a d j e c t i v e s ,  nouns o r  v e r b s .

2 .  Numbers o r  q u a n i t i f i c a t  i on a r e  a l s o  s c o r e d  h e r e .  I f ,  h o wev e r ,  a l l  
t h e  i t ems  a r e  s e p a r a t e l y  named and c o u n t e d  a s  v i s u a l  nouns  do no t  c o u n t  
a number as  a v i s u a l  m o d i f i e r .

Example:  "Two f r i e n d s  p a s s e d "

Vi s u a l  Nouns V i s u a l  M o d i f i e r s  

f r i e n d s  two

But i f  t he  s e n t e n c e  were:

"Two f r i e n d s ,  John and Mary p a s s e d "  

then  s c o r e  as  f o l l o w s :

V i s u a l  A c t i o n  S p a t i a l  R e l a t i o n  

p a s s e d  0



Vi s u a l  Nouns Vi s ua l  M o d i f i e r s V i s u a l  A c t i o n S p a t i a l  R e l a t i o n

John 0 p a s s e d  0
Ma ry

3 .  N e g a t i o n  and a b s e n c e  o f  s t i m u l i : i f  a r e p o r t  i s  "The b i k e  had no
w h e e l s  o r  The man had no c l o t h e s "  s c o r e  "no w h e e l s "  and "no c l o t h e s "  
as  v i s u a l  m o d i f i e r s  s i n c e  t h e y  d e s c r i b e  t h e  a p p e a r a n c e  o f  a V i s u a l  
Noun ( ma n) .

k .  A n a l o g i e s ,  S i mi l e ^  Metaphor:  Count a l l  words  in t h e  a n a l o g y  o r
metaphor  whi ch modi f y  o r  a l t e r  t h e  n o u n - i ma g e .  Do no t  c o u n t  redundant  
t e r m s .

Example:  " . . . a  bu i 1d i ng I have  t h e  a s s o c i a t i o n  j a i l  w i t h  t h e  b u i l d i n g
. . . t h e  way c o n s t r u c t e d  i s  1 i k e . . . i f  you t a k e  a can 1 i ke a pop o r  b e e r  
can and c u t  i t  in ha 1f and put  t h e  h a l f  down wi th t h e  c u r v e d  r o o f . . . i t  
was s o r t  o f  l i k e  an o l d  farm b u i l d i n g . "

bu i 1d i ng

M o d i f i e r s  farm r o o f  can
(8 i n a l 1)

o l d  curved  pop

hal  f  

down

E x p l a n a t i o n :  Do n ' t  co u n t  "beer" a s  i t  i s  redundant  w i t h  "pop".  F u r t h e r
d o n ' t  c o u n t  " t a k e  and put" s i n c e  t h e s e  v e r b s  d e s c r i b e  e l e m e n t s  t h a t  a r e  
not  p a r t  o f  t h e  v i s u a l  image.  "Cut" on t h e  o t h e r  hand,  i s  c o n s i d e r e d  as  
a modi f i e r .

5 .  In e x a mpl es  such as  "I saw my b r o t h e r  but  he l ooke d  l i k e  a g i r l "
s c o r e  " b r o t h e r "  a s  a v i s u a l  noun and " g i r l "  a s  a v i s u a l  m o d i f i e r .  (See
r u l e  b under v i s u a l  n o u n s . )

VISUAL ACTION

1. Words whi ch d e s c r i b e  movement o r  a c t i o n  whi ch  was v i s i b l e  t o  t h e  sub 
j e c t  a r e  c o u n t e d  h e r e .  These  a r e  u s u a l l y  v e r b s  or  a d v e r b s .

Example:  " I t  was in t he  c o u n t r y  on a row bo a t  f i s h i n g "

E x p l a n a t i o n :  " F i s h i n g "  i s  an a c t i o n  i n v o l v i n g  movement whi ch  was a p p a r ­
e n t l y  v i s i b l e  t o  t h e  s u b j e c t .

2 .  S i n c e  a verb  may r e l a t e  to more than one  c o n c r e t e  noun,  and e a c h  
v i s u a l  noun i s  l i s t e d  on a s e p a r a t e  row,  t h e  v er b  may be l i s t e d  on 
e i t h e r  row,  but  not  on b o t h .
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3.  I f  two or  more v e r b s  mean a p p r o x i m a t e l y  t h e  same a c t i o n  t o o k  p l a c e  
then c o u n t  t he  f i r s t  one  o n l y .

Example:  "They peeked and l ooked around t h e  c o r n e r "

Vi s ua l  Nouns V i s u a l  M o d i f i e r s  V i s u a l  A c t i o n  S p a t i a l  R e l a t i o n

t h e y  0 peeked around
c o r n e r

E x p l a n a t i o n :  "They" i s  a pronoun r e p r e s e n t i n g  p e o p l e  a p p a r e n t l y  v i s i b l e
t o  t h e  s u b j e c t .  "Peeked and l ooked" a r e  v e r b s  d e s c r i b i n g  t h e  same a c t i o n  
so o n l y  t h e  f i r s t  i s  c o u n t e d .  A "c o r n e r "  i s  v i s i b l e  in t h e  s c e n e  and  
"around" m o d i f i e s  t h e  l o c a t i o n  o f  where  t h e  p e e k i n g  t o o k  p l a c e  in r e l a ­
t i o n  t o  t h e  c o r n e r .

h .  Compound v e r b s  such as  " s t a r t e d  t o  l ook" o r  " g o i n g  t o  come" a r e
s co r e d  as  one  i t em in v i s u a l  a c t i o n .

5.  A b s t r a c t  t e r m s ,  i . e . ,  "I saw l o t s  o f  a c t  i o n . " " A c t i o n "  may be 
c o u n t e d  as  a v i s u a l  a c t i o n  and " l o t s "  a s  a v i s u a l  m o d i f i e r  even  though  
t he  s p e c i f i c  e l e m e n t s  o f  t he  a c t i o n  a r e  not  s t a t e d .

SPATIAL RELATIONS

1.  Words such as  " o v e r ,  under ,  o n ,  in" whi ch  d e f i n e  v i s u a l  r e l a t i o n ­
s h i p s  in s p a c e  a r e  c o u n t e d  in t h i s  c a t e g o r y .  ( P r e p o s i t i o n s  o r  a d v e r b s . )

Example:  "He wal ked in t h e  room"

Vi s ua l  Nouns Vi s ua l  M o d i f i e r s  Vi s u a l  A c t i o n  S p a t i a l  R e l a t i o n s

He 0 wa l ked  in
room

E x p l a n a t i o n :  "In" i s  a word ad d i n g  i n f o r m a t i o n  a b o ut  where  t h e  p e r s o n
wal ked in r e l a t i o n  t o  t h e  room.  He d i d n ' t  wal k  p a s t  o r  o v e r  t h e  room,
but  _i_n_ i t .  In t h i s  exampl e  t h e  l o c a t i o n  "room" i s  f a i r l y  s p e c i f i c .
Where t he  l o c a t i o n  or  o b j e c t  i s  so  vague  t h a t  no p a r t i c u l a r  v i s u a l  image 
i s  s u g g e s t e d  n e i t h e r  t h e  l o c a t i o n  (noun)  nor t h e  p r e p o s i t i o n  ( s p a t i a l  
r e l a t i o n )  s h o u l d  be c o u n t e d .

Example:  "I saw John wa 1k i ng in England"

Vi s ua l  Nouns Vi s ua l  M o d i f i e r s  V i s u a l  A c t i o n  S p a t i a l  R e l a t i o n s

John 0 w a l k i n g  0

Example:  " I t  was in t h e  c o u n t r y  on_ a row boat  f i s h i n g "

E x p l a n a t i o n :  The a c t i o n  was t a k i n g  p l a c e  "on" t h e  bo a t  not  o v e r  i t  or
under i t .  The word " i n" in t h e  p h r a s e  " i n  t h e  c o u n t r y "  i s  not  c o u n t e d  
b e c a u s e  i t  i s  vague  and d o e s n ' t  s u g g e s t  any p a r t i c u l a r  v i s u a l  i mage.
(See  Ambiguous S e n s o r y  M o d a l i t i e s  S c a l e . )



59 .

AUDITORY: EXPLICIT SPEECH

E x p l i c i t  s p e e c h  o c c u r s  when t h e r e  i s  d i r e c t  q u o t a t i o n  o f  s p e e c h ,  

book t i t l e s  or  words  from s o n g s  in t h e  r e p o r t .  Al l  words  o c c u r r i n g  

in t h e  d i r e c t  q u o t e  ( not  p a r a p hr a s e d )  w i l l  be c o u n t e d .

IF D i r e c t  q u o t a t i o n  i s  i n d i c a t e d  by t h e  p r e s e n c e  o f  a v e r b  i n d i ­

c a t i n g  s p e e c h  such a s  s a i d ,  t o l d ,  r e p o r t e d ,  e t c .

AND R e f e r e n c e  i s  made t o  e i t h e r  t h e  o n e  p r o d u c i n g  t h e  s p e e c h  or  

t h e  one  spoken t o .

AND The s t a t e m e n t  i s  a d i r e c t  q u o t a t i o n  o f  what  i s  s a i d  ( e ven  though  

i t  i s  not  e n c l o s e d  by q u o t a t i o n  ma r ks ) .

THEN Count a l l  words  w i t h i n  t he  d i r e c t  q u o t e .

Examples:  "John s a i d  i n f l a t e  the  b a l l  and throw me t h e  bat" T o t a l  = 8

"I s a i d  keep t h e  book" T o t a l  = 3

" Eat t h e  a p p l e  he r e t o r t e d "  T o t a l  = 3

A f t e r  i d e n t i f y i n g  a d i r e c t  q u o t a t i o n  w r i t e  down t h e  words t o  be c o u n t e d  

and the  t o t a l .  I f  t h e  p h r a s e  i s  t h r e e  words  or  l o n g e r ,  w r i t e  down o n l y  

t h e  f i r s t  and l a s t  words .
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AUDITORY: IMPLICIT SPEECH

I m p l i c i t  s p e e c h  o c c u r s  when wo r ds ,  v e r s e s  from s o n g s ,  s e n t e n c e s  

or  c o n v e r s a t i o n s  a r e  no t  quot ed  but  par a p hr a s e d  in a r e p o r t .  Al l  words  

c o n t a i n e d  in t h e  par a p hr a s e d  s t a t e m e n t  w i l l  be c o u n t e d  s u b j e c t  t o  t h e  

g e n e r a l  r u l e s  f o r  re dundancy ,  comments ,  e t c .  in t o t a l  c o n t e n t  c o u n t .

IF There  i s  a v er b  r e l a t e d  t o  t h e  p r o c e s s  o f  s a y i n g  o r  h e a r i n g

AND There  i s  a r e f e r e n c e  t o  e i t h e r  t h e  one  s p e a k i n g  o r  t h e  one

spoken t o  o r  both

THEN The co u n t  would i n c l u d e  a l l  words  c o n t a i n e d  in t h e  p a r a p h r a s e ,  

and not  t h e  words  used to  d e s c r i b e  t h e  commu ni c a t i o n .

Examples:  "We were  t a l k i n g  to  Horner about  t h e  new e l e c t r o n i c s  and how

equi pment  i s  g e t t i n g  s m a l l e r  nowadays" T o t a l  = 9

"John t a l k e d  about  the  c a n d l e s  and how t h e y  were

made" T o t a l  = 7

"The t e a c h e r  l e c t u r e d  on the  a l g e b r a  c o n c e p t s  in

p h y s i c a l  s c i e n c e s "  T o t a l  = 6

Wri t e  down a l l  t h e  words  i n c l u d e d  in t h e  c o u n t  a s  w e l l  a s  t h e

t o t a l .  I f  the  p h r a s e  i s  t h r e e  words  o r  l o n g e r  w r i t e  down o n l y  t h e

f i r s t  and l a s t  wor ds .
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APPENDIX B 

Pol ygraph  S e t t i n g s

L i s t e d  be l ow a r e  t h e  po l y g r a ph  s e t t i n g s  t r a d t i o n a l l y  used in The C i t y  

C o l l e g e  S l e e p  l a b o r a t o r y  f o r  r e c o r d i n g  human b i o - p o t e n t i a l s .

EOG B i p o l a r  EOG EMG EEG
Time Co ns t a nt  .3RC 1 RC . 0 3  RC . 3  RC

High Frequency 3 3 1 3

Pre-Amp . 5  . 5  -5 . 5

A m p l i f i e r  .1 .1 .1 .1

F i l t e r  H i - o u t  H i - o u t  H i - i n  H i - o u t



R e f e r e n c e s

Anderson,  J . R . ,  and Bower,  G. H. ,  Human A s s o c i a t i v e  Memory, Was h i ngt on ,
D. C. ,  W i ns t o n , 1973.

Anders on ,  R . E . ,  "Short - Term R e t e n t i o n  o f  t he  Where and When o f  P i c t u r e s  
and Words," Journal  o f  Expe r i ment a l  P s y c h o l o g y ,  Ge n e r a l ,  1976 ,
105,  3 7 8 - 4 0 2 .

Ar k i n ,  A. M. ,  An t r o b u s ,  J . S . ,  To t h ,  M. F . ,  Baker ,  J . ,  and J a c k l e r ,  F . ,
"A Comparison o f  the  Content  o f  Me n t a t i o n  R e p o r t s  E l i c i t e d  A f t e r  
Nonrapid Eye Movement (NREM) A s s o c i a t e d  S l e e p  U t t e r a n c e  and NREM 
' S i l e n t '  S l e e p , "  The Journal  o f  Nervous  and Mental  D i s e a s e , 1972,
155,  4 2 7 - 4 3 5 .

An t r o b u s ,  J . S . ,  and Kute,  S . ,  I n c o r p o r a t i o n  o f  images  i n t o  dream
s e q u e n c e  a s  a c o n d i t i o n e d  a v o i d a n c e  r e s p o n s e ,  p r i v a t e  commu ni c a t i o n .

An t r o b u s ,  J . S . ,  S c h ne e ,  R . K. ,  Lynn,  A . ,  S i l v e r m a n ,  S . S . ,  and O f f e r ,  V . ,  
A-3 s t u d y  u n p u b l i s h e d .

An t r o b u s ,  J . S . ,  S c h ne e ,  R . K . ,  Lynn,  A . ,  S i l v e r m a n ,  S . S . ,  and O f f e r ,  V . ,
Psychol  i n g u i s t i c  Coding Manual f o r  Re po r t s  o f  S l e e p  and S t i mu l u s
Independent  Waking S t a t e  E x p e r i e n c e , P r i n c e t o n ,  N . J . ,  E d u c a t i o n a l  
T e s t i n g  S e r v i c e  T e s t  C o l l e c t i o n ,  1976 b.

An t r o b u s ,  J . S . ,  S c hne e ,  R. K. ,  Lynn,  A . ,  S i l v e r m a n ,  S . S . ,  and O f f e r ,  V . ,
"Global  R a t i n g s  o f  F i r s t  Ni g h t  R e p o r t s , "  S l e e p  R e s e a r c h , C a l i f o r n i a ,
Bra i n  I n f o r ma t i o n  S e r v i c e ,  1976.

A t k i n s o n ,  R. C. ,  and S h i f f r i n ,  R.M. ,  "The Contro l  o f  Shor t -Term Memory," 
S c i e n t i f i c  Ame r i c a n , 1971 ,  225 ,  8 2 - 9 0 .

B a r c l a y ,  J . R . ,  "The Rol e  o f  Comprehens ion in Remembering S e n t e n c e s , "  
C o g n i t i v e  P s y c h o l o g y , 1973 ,  2 2 9 - 2 5 4 .

B a r t l e t t ,  F . C . ,  Remembering:  A Study in Ex pe r i ment a l  and S o c i a l
P s y c h o l o g y , "  Cambridge,  Cambridge U n i v e r s i t y  P r e s s ,  1932.

B r a n s f o r d ,  J . D . ,  and Franks ,  J . J . ,  "The A b s t r a c t i o n  o f  L i n g u i s t i c  I d e a s , "  
C o g n i t i v e  P s y c h o l o g y , 1971,  2 ,  3 3 1 - 3 5 0 .

Ce ra s o ,  J . ,  "The I n t e r f e r e n c e  Theory o f  F o r g e t t i n g , "  S c i e n t i f i c  A me r i c a n , 
1967 ,  217 ,  1 1 7 - 1 2 4 .

Chomsky,  N . ,  S y n t a c t i c  S t r u c t u r e s , The Hague,  Mouton,  1957.

Chomsky,  N. ,  A s p e c t s  o f  the  Theory o f  S y n t a x ,  Cambri dge ,  Mass ,  MIT P r e s s ,  
1965.



63 .

R e f e r e n c e s  ( c o n t i n u e d )

C i p o l l i ,  C . ,  Du b o i s ,  D . ,  and S a l z a r u l o ,  P . ,  "Framework For a P s y c h o -  
l i n g u i s t i c  Approach t o  t h e  Ex pe r i ment a l  Study o f  Verbal  B e h a v i o r  
R e l a t e d  t o  S l e e p , "  The Ex pe r i ment a l  Study o f  Human S l e e p :  Methodo­
l o g i c a l  P r o b l e m s , L a i r y ,  G. C. ,  and S a l z a r u l o ,  P . ,  E l s e v i e r  
S c i e n t i f i c  P u b l i s h i n g  Co . ,  Amsterdam,  1975.

C i p o l l i ,  C . ,  and S a l z a r u l o ,  P . ,  " E f f e c t  o f  a Memory R e t r i e v a l  Task on 
Re c a l l  o f  Verbal  Ma t e r i a l  Obt a i ne d  A f t e r  Awakening From S l e e p , "  
B i o l o g i c a l  P s y c h o l o g y , 1975 ,  3 ,  3 2 1 - 3 2 6 .

Crano,  W.D. ,  and Brewer,  M. B. ,  P r i n c i p l e s  o f  Re s e a r c h  in S o c i a l  Ps y cho l  
P s y c h o l o g y ,  New York,  McGraw-Hi l l  Book C o . ,  1973 .

Dalzeman,  J . J . ,  " E f f e c t s  o f  Output  Order on I mmedi at e ,  De l a y e d  and Fi na l  
Re c a l l  P e r f o r ma n c e , "  Journal  o f  Ex pe r i me n t a l  Psychol ogy-Human  
Learni ng  and Memory, 1976 ,  2 ,  5 9 7 ~ 6 0 8 .

Dement,  W. , and Kl e i t ma n ,  N . ,  "The R e l a t i o n  o f  Eye Movements Dur i ng  S l e e p  
t o  Dream A c t i v i t y , "  Journal  o f  E x pe r i me n t a l  P s y c h o l o g y , 195 7 ,  53 ,  
3 3 9 - 3 ^ 6 .

Dement,  W.,  and Wo l p e r t ,  E . A . ,  "The R e l a t i o n  o f  Eye Movements ,  Body 
M o b i l i t y  and Ext er na l  S t i m u l a t i o n  t o  Dream C o n t e n t , "  J ourna l  o f  
Exper i menta l  P s y c h o l o g y , 1958 ,  5 5 ,  5 ^3- 5 5 3 .

Dimond,  S . J . ,  and Beaumont,  J . G . ,  Hemi sphere  F u n c t i o n  in t h e  Human B r a i n , 
New York,  John Wi l e y  and Sons ,  1974.

F o u l k e s ,  D . ,  The P s y c h o l o g y  o f  S l e e p ,  New York,  C h a r l e s  S c r i b n e r s '  Sons ,  
1966 .

Freud,  S . ,  The I n t e r p r e t a t i o n  o f  Dreams, Avon Books ,  New York,  1965 .

H a l l ,  C . S . ,  and N o r d l e y ,  V . J . ,  The I n d i v i d u a l  and His  Dreams, S i g n e t  New 
American L i br a r y ,  I n c . ,  New York,  1972 .

H i l g a r d ,  E . ,  D i v i de d  C o n s c i o u s n e s s :  M u l t i p l e  C o n t r o l s  in Human Thought
and A c t i o n , John Wi l ey  and Sons ,  I n c . ,  New York,  1977*

K o s s l y n ,  S . M. ,  and Pome rant s ,  J . R . ,  "Imagery P r o p o s i t i o n s  and t h e  Form 
o f  I n t e r na l  R e p r e s e n t a t i o n , "  C o g n i t i v e  P s y c h o l o g y , 1977,  9 ,  5 2 - 7 6 .

Kowlack,  J . ,  and Goodenough,  D . R . ,  "Dream R e c a l l  and Re c a l l  F a i l u r e ,
An A r o u s a 1- R e t r i e v a 1 Mode l , "  P s y c h o l o g i c a l  B u l l e t i n ,  1976,  8 3 ,  
9 7 5 - 9 8 4 .

Lawson,  R . , "The R e p r e s e n t a t i o n  o f  I n d i v i d u a l  S e n t e n c e s  and H o l i s t i c  
I d e a s , "  Journal  o f  Ex pe r i ment a l  Ps ychol ogy-Human Learn i ng  and 
Memory, 1977,  3 ,  1 - 8 .



R e f e r e n c e s  ( c o n t i n u e d )

Levy,  J . ,  and T r e v a r t h e n ,  C . ,  "Met a c o nt ro l  o f  Hemi sphere  F u n c t i o n  in 
Human S p l i t  Brai n P a t i e n t s , "  Journal  o f  Ex pe r i ment a l  P s y c h o l o g y -  
Human P e r c e p t i o n  and P e r f o r m a n c e , 1976 ,  2 ,  2 9 9 - 3 1 2 .

L u r i a ,  A . R . ,  The Mind o f  a Mnemoni s t , New York,  B a s i c  Books ,  1968.

Mandler ,  J . M . ,  and J o h n s o n ,  N . S . ,  "Some o f  t h e  Thousand Words a P i c t u r e  
i s  Worth, " Journal  o f  Expe r i ment a l  P s y c h o l o g y , 1976 ,  2 ,  5 2 9 ”54.

Mandler ,  J . M. ,  and P a r k e r ,  R . E . ,  "Memory f o r  D e s c r i p t i v e  and S p a t i a l  
I n f o r ma t i o n  in Complex P i c t u r e s , "  Journa l  o f  Expe r i ment a l  
P s y c h o l o g y , 1976 ,  2 ,  3 8 - 4 8 .

Mandler ,  J . M . ,  and R i t c h e y ,  G. H. ,  "Long-Term Memory f o r  P i c t u r e s , "  
Journal  o f  Ex pe r i ment a l  P s y c h o l o g y , 1 977 ,  3 ,  3 8 6 - 3 9 6 .

McGuigan,  F . J . ,  The P s y c h o p h y s i o l o g y  o f  T h i n k i n g , Academic  P r e s s ,  1973-

McGuigan,  F . J . ,  and Ta nner ,  R . G. ,  "Covert  Oral  B e h a v i o r  During C o n v e r s a ­
t i o n a l  and V i s u a l  Dreams, " Ps ychonomi c  S c i e n c e , 1971 ,  2 3 ,  2 6 3 - 2 6 4 .

M o l i n a r i ,  S . ,  and F o u l k e s ,  D . , "Toni c  and P h a s i c  Event s  During S l e e p :  
P s y c h o l o g i c a l  C o r r e l a t e s  and I m p l i c a t i o n s , "  P e r c e p t u a l  and Motor  
S k i l l s , 1969 ,  2 9 ,  3 4 3 - 3 6 8 .

Page ,  J . D . ,  P s y c h o p a t h o l o g y , A 1 d i n e - A t h e r t o n , New York,  1965*

P a i v i o ,  A . ,  Imagery and Verbal  P r o c e s s e s , New York,  H o l t ,  Rh i n e h a r t  and 
Wi n s t o n , 1971-

P a i v i o ,  A . ,  and Csapo,  K. , " P i c t u r e  S u p e r i o r i t y  in Free  R e c a l l :  Imagery  
or Dual Co d i n g ? , "  C o g n i t i v e  P s y c h o l o g y , 1973 ,  5 ,  1 7 6 - 2 0 6 .

P e t e r s o n ,  M . J . ,  "The R e t e n t i o n  o f  Imagined and Seen S p a t i a l  M a t r i c e s , "  
C o g n i t i v e  P s y c h o l o g y , 1975,  7 ,  1 8 1 - 1 9 3 .

P y l y s h y n ,  Z.W. ,  "What t h e  Mi nd' s  Eye T e l l s  t h e  Mi nd' s  Bra i n :  A C r i t i q u e
o f  Mental  Imagery , "  P s y c h o l o g i c a l  B u l l e t i n , 1973 ,  8 0 ,  1 - 2 4 .

R e c h t s c h a f f e n , A . ,  and K a l e s ,  A . ,  e d i t o r s ,  The Manual o f  S t a n d a r d i z e d  
T e r m i n o l o g y ,  T e c h n i q u e s  and S c o r i n g  Sy s t ems  f o r  S l e e p  S t a g e s  o f  
Human S u b j e c t s , Wa s h i n g t o n ,  D . C . ,  P u b l i c  H e a l t h  S e r v i c e ,  U. S .  
Goverment P r i n t i n g  O f f i c e ,  1968.

S a l z a r u l o ,  P . ,  and C i p o l l i ,  P . ,  " S p o n t a n e o u s l y  R e c a l l e d  Verbal  Ma t e r i a l  
and i t s  L i n g u i s t i c  O r g a n i z a t i o n  in R e l a t i o n  t o  D i f f e r e n t  S t a g e s  o f  
S l e e p , "  B i o l o g i c a l  P s y c h o l o g y , 1974 ,  2 ,  4 7 “ 5 7 *



65 .

R e f e r e n c e  ( c o n t i n u e d )

S c h ne e ,  R . K. ,  A n t r o b u s ,  J . S . ,  Lynn,  A . ,  S i l v e r m a n ,  S . S . ,  and O f f e r ,  V . ,  
" P s y c h o l i n g u i s t i c  Coding Manual f o r  S l e e p  E x p e r i e n c e , "  S l e e p  
R e s e a r c h , C a l i f o r n i a ,  Bra i n  I n f o r ma t i o n  S e r v i c e ,  1976.

S k i n n e r ,  B . F . ,  Verbal  B e h a v i o r , New York,  A p p l e t o n - C e n t u r y  C r o f t s ,  1957*

Snyder ,  F . ,  "The Phenomenol ogy o f  Dr eami ng ," The Ps ychodynami c  I m p l i c a -  
t i o n s  o f  t h e  P h y s i o l o g i c a l  S t u d i e s  on Dreams , Madow, L . ,  and Snow,  
L . H. ,  e d s . ,  C h a r l e s  C. Thomas P u b l i s h e r ,  S p r i n g f i e l d ,  I l l i n o i s ,  1970.

Timm, H. H. ,  M u l t i v a r i a t e  A n a l y s i s , Be l mont ,  C a l i f o r n i a ,  Wadsworth  
Publ i  sh i ng C o . , 1975•

Wi l l i a ms ,  H. L. ,  Mor l ock ,  H. C. ,  and Mo r l o c k ,  J . J . ,  " I n s t r u m e n t a l  Be h a v i o r  
During S l e e p , "  Psychophys  i o l o g y , 1966 ,  2 ,  2 0 8 - 2 1 6 .


