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I.  OBJECTIVE 

The  objective  of  this  investigation  is  to  determine  if  anomalous  cognition  can  be  ovserved  during  a   lucid 

dream.* 

*   Definitions  of  terms  can  be  found  in  Section  V   (i.e.,  Glossary)  on  page  6. 
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II.  BACKGROUND 

Dreams  involving  putative  anomalous  cognition  (AC)  have  been  p
art  of  every  human  culture  from  the 

times  of  ancient  Greece  to  the  present.  The  first  serious  attempt,  ho
wever,  to  examine  AC  in  dreams 

under  controlled  conditions  began  under  the  direction  of  Montague 
 Ullman,  MD  in  1962  at  the  Com- 

munity Mental  Health  Center  of  the  Maimonides  Medical  Center  in  B
rooklyn,  New  York.  The  re- 

search of  AC  in  dreams  continued  until  1972  where  the  dream  protocol  w
as  abandoned  in  favor  of  a 

simpler  and  more  rapid  approach  to  the  study  of  AC.  Child  has  s
ummarized  and  critiqued  this  body  of 

research  in  the,  American  Psychologist. 1 

In  these  studies,  individuals  were  asked  to  sleep  in  a   laboratory  and
  be  monitored  for  brain  activity  and 

eye  movement.  From  these  records,  it  was  possible  to  tell  when  th
ey  were  dreaming.  Upon  the  onset  of 

rapid  eye  movement  (REM),  an  experimenter  notified  a   sen
der,  who  was  isolated  in  a   remote  laborato- 

ry, to  begin  attending  to  a   randomly  selected  target.  At  the  end 
 of  the  REM  period,  the  dreamer  was 

awakened  and  asked  to  report  the  dream  content.  This  procedure  
was  repeated  throughout  the  night 

using  the  same  target  material  for  each  separate  dream  (e.g.,  up
  to  ten).  The  assessment  of  the  AC 

content  was  accomplished  through  independent  judges.  As  describ
ed  by  Child,  significant  evidence  for 

AC  was  observed  under  a   variety  of  conditions. 

The  dreamers  in  these  studies,  however,  were  not  necessarily  focused  
upon  the  AC  task.  They  slept  as 

usual  and,  when  asked,  reported  their  dream  content.  In  our  p
ilot  study  we  will  focus  the  dreamer  ex- 

plicitly  on  the  AC  task  using  the  methods  of  lucid  dreaming.
 

A   lucid  dream  is  one  during  which  the  sleeper  becomes  conscious  
aware  that  the  experience  is  a   dream 

as  opposed  to  the  waking  state.  LaBerge  et  al.  (1981)  have  found 
 that  it  is  possible  for  dreamers  to  know 

when  they  dreaming  and  to  signal  the  waking  world,  through  prede
termined  eye  movements,  indicating 

their  awareness.2  Using  this  ability,  LaBerge  et  al.  (1986  and  1988)  con
ducted  a   number  of  psychophy- 

siological  studies  to  determine  the  differences  between  waking  an
d  dreaming  from  that  prospective.3-4 

They  found  that  dreaming  is  similar  to  the  waking  state.  Motor  a
ction  is  mostly  inhibited  from  the  brain 

stem  downward;  however,  the  cerebral  cortex  appears  not  to 
 know  this. 

In  this  preliminary  pilot  study,  we  will  use  the  skills  developed 
 by  LaBerge  to  teach  individuals  to  lucid 

dream.  Differing  from  the  earlier  AC  dream  studies,  our  dreamers
  will  be  instructed  to  adopt  a   proac- 

tive attitude  to  seek  out  and  remember  the  AC  target.  In  this  way,  we  will 
 determine  the  degree  to  which 

lucid  dreaming  can  facilitate  the  reception  of  AC  material. 

*   References  may  be  found  at  the  end  of  the  document  and  arc 
 included  in  their  entirety  m   the  Appendix. 
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III.  APPROACH 

1 .   Receiver  Selection 

We  will  use  two  specialize  populations  from  which  to  draw  receivers  for  this  pilot  experiment: 

(1)  Experienced  dreamers  from  LaBerg’s  research  subjects ,   and 

(2)  Receivers  who  have  demonstrated  significant  ability  in  other  AC  studies. 

Currently,  five  and  seven  individuals  have  volunteered,  respectively. 

2.  Target  Selection 
Thrgets  will  be  chosen  randomly  from  the  standard  set  of  100  National  Geographic  magazine  photographs. 

3.  Trial  Definition 

A   trial  is  defined  as  a   successful  lucid  dream  during  which  the  target  material  was  examined  and  later 

transcribed  in  the  waking  state. 

4.  Lucid  Dream  Protocol 

All  receivers  will  undertake  two  forms  of  training  in  lucid  dreaming:  (1)  They  will  complete  a   lucid 

dreaming  home-study  course  developed  by  the  Lucidity  Institute  (i.e.,  a   subcontractor  to  SAIC),  and 

(2)  they  will  attend  two  weekend  seminars,  one  at  the  beginning  and  one  at  the  end  of  the  proposed 

three-month  pilot  study.  The  first  seminar,  which  was  held  in  December,  1991,  introduced  receivers  to 

lucid  dreaming  skills  and  the  the  use  of  the  DreamLight,  a   lucid  dream  induction  device.  In  previous 

studies,  the  DreamLight  has  been  shown  to  enhance  the  frequency  of  lucid  dreaming.  The  DreamLight 

consists  of  a   sleep  mask  equipped  with  lights  and  eye  movement  sensors,  which  are  attached  to  a   small 

battery-operated  computer.  When  the  computer  detects  the  eye  movements  of  dreaming  (i.e.,  REM) 

sleep,  it  causes  the  lights  in  the  mask  to  flash  briefly  (i.e.,  either  one  or  two  flashes  per  second).  The 

dreamer  frequently  incorporates  the  flashes  into  the  ongoing  dream,  and  thus  experiences  a   cue  to  indi- 

cate that  he  or  she  is  dreaming.  Receivers  will  have  free  access  to  DreamLights  during  the  duration  of 

the  study. 

5.  AC  Baseline  Measures 

Each  receiver  will  be  asked  to  contribute  eight  trials  in  a   waking  state  in  the  Cognitive  Sciences  Labora- 

tory as  an  AC  baseline  series.  The  targets  for  this  series  will  be  chosen  at  random  from  a   standardized 

target  set  that  was  developed  from  an  earlier  program.  Each  trial  will  be  conducted  as  follows:  After  the 
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III.  APPROACH 
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Receiver  Selection 

We  will  use  two  specialize  populations  from  which  to  draw  receivers  for  this  pilot  experiment: 

(1)  Experienced  dreamers  from  LaBerg’s  research  subjects  ,   and 
(2)  Receivers  who  have  demonstrated  significant  ability  in  other  AC  studies. 

Currently,  five  and  seven  individuals  have  volunteered,  respectively. 
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Target  Selection 

Targets  will  be  chosen  randomly  from  the  standard  set  of  100  National  Geographic  magazine  photographs. 

3.  Trial  Definition 

A   trial  is  defined  as  a   successful  lucid  dream  during  which  the  target  material  was  examined  and  later 
transcribed  in  the  waking  state. 

4.  Lucid  Dream  Protocol 

All  receivers  will  undertake  two  forms  of  training  in  lucid  dreaming:  (1)  They  will  complete  a   lucid 
dreaming  home-study  course  developed  by  the  Lucidity  Institute  (i.e.,  a   subcontractor  to  SAIC),  and 
(2)  they  will  attend  two  weekend  seminars,  one  at  the  beginning  and  one  at  the  end  of  the  proposed 
three-month  pilot  study.  The  first  seminar,  which  was  held  in  December,  1991,  introduced  receivers  to 
lucid  dreaming  skills  and  the  the  use  of  the  DreamLight,  a   lucid  dream  induction  device.  In  previous 
studies,  the  DreamLight  has  been  shown  to  enhance  the  frequency  of  lucid  dreaming.  The  DreamLight 
consists  of  a   sleep  mask  equipped  with  lights  and  eye  movement  sensors,  which  are  attached  to  a   small 

battery-operated  computer.  When  the  computer  detects  the  eye  movements  of  dreaming  (i.e.,  REM) 
sleep,  it  causes  the  lights  in  the  mask  to  flash  briefly  (i.e.,  either  one  or  two  flashes  per  second).  The 
dreamer  frequently  incorporates  the  flashes  into  the  ongoing  dream,  and  thus  experiences  a   cue  to  indi- 

cate that  he  or  she  is  dreaming.  Receivers  will  have  free  access  to  DreamLights  during  the  duration  of the  study. 

5.  AC  Baseline  Measures 

Each  receiver  will  be  asked  to  contribute  eight  trials  in  a   waking  state  in  the  Cognitive  Sciences  Labora- 
tory as  an  AC  baseline  series.  The  targets  for  this  series  will  be  chosen  at  random  from  a   standardized 

target  set  that  was  developed  from  an  earlier  program.  Each  trial  will  be  conducted  as  follows:  After  the 
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receiver  and  an  experimenter  (i.e.,  called  a   monitor)  enter  the  AC  laboratory  (i.e.,  an  office  with  a   single 
desk  and  two  chairs),  an  assistant  will  use  a   computer  random  number  generator  to  select  a   target  from 
the  baseline  target  pool.  Both  the  receiver  and  the  monitor  will  be  blind  to  this  specific  choice.  At  a 

pre-arranged  time,  the  monitor  will  encourage  the  receiver  to  draw  and  write  impressions  of  the  target 
material,  which  is  located  approximately  50  meters  away.  After  approximately  15  minutes  of  casual 
questioning,  the  trial  will  end;  the  data  will  be  copied;  the  originals  will  be  secured;  and  the  actual  target 
will  be  presented  as  feedback  to  the  receiver.  The  analysis  will  be  discussed  below. 

6.  Lucid  Dream  Trial  Protocol 

During  the  study,  each  receiver  will  attempt  to  provide  six  AC  trials  in  a   lucid  dream  state  according  to 
the  following  procedure: 

(1)  Each  receiver  will  receive  a   sealed  opaque  envelope  containing  a   target  photograph  chosen  ran- 
domly from  a   predetermined  set  of  100.  Receivers  will  place  the  target  envelope  in  the  room  in which  they  are  sleeping. 

(2)  Using  the  DreamLight,  they  will  attempt,  while  dreaming,  to  open  the  envelope,  memorize  its  con- 
tent, and  awaken  as  soon  as  possible. 

(3)  In  the  waking  state,  they  will  write  and  draw  their  impressions  in  detail. 

(4)  During  the  next  day,  they  will  mail  the  unopened  envelope  and  their  response  to  the  principal  in- 
vestigator (PI)  for  analysis.  Upon  receipt,  the  PI  will  send  back  a   copy  of  the  target  photograph  as 

feedback  and  an  additional  sealed  envelope  for  the  next  trial.  This  procedure  will  be  repeated until  six  trials  are  obtained  from  each  receiver. 

7.  Analysis 

Traditional  rank-ordering  will  be  the  method  of  analysis.  The  set  of  100  National  Geographic  magazine 
photographs  have  been  divided  into  20  packets  of  five  targets  each.  Within  each  pack,  the  targets  have 
been  selected  to  be  as  visually  different  from  one  another  as  possible.  (A  series  of  fuzzy  sets  were  used 

to  provide  a   quantitative  method  that  was  “fine  tuned”  by  human  judgment.)  When  a   target  is  chosen 
from  one  of  the  target  packs,  the  remaining  four  targets  are  considered  as  “decoy”  targets  for  an  analyst. 
For  each  trial,  an  analyst,  is  given  the  AC  response  and  the  target  pack  (i.e.,  five  targets)  from  which  the 
actual  target  was  chosen.  The  analyst  is  required  to  rank  order  the  targets  from  best  to  least  match  to 
the  given  response,  regardless  of  the  quality  of  the  matches.  The  rank  that  is  assigned  to  the  intended 
target  represents  the  value  of  the  dependent  variable  for  the  trial.  A   sum-of-ranks  is  then  computed  for 
all  the  trials  for  each  receiver,  and  effect  sizes  and  p-values  are  determined  from  the  known  sum-of- 
ranks  distribution. 

The  effect  sizes  from  the  lucid  dreaming  trials  will  be  compared  to  each  receiver’s  base  line  data  and  to 
historical  AC  data  that  is  available  for  the  experienced  receivers. 
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IV.  DISCUSSIONS  AND  CONCLUSIONS 

The  primary  purpose  of  this  pilot  study  is  to  determine  if  AC  is  possible  in  the  lucid  dream  state.  Be- 

cause the  trials  will  be  conduced  in  each  receiver’s  home  and  is  unsupervised,  it  is  possible  that  the  tar- 
get material  can  be  compromised.  By  using  standard  enclosure  techniques  it  is  possible  to  determine  if 

any  casual  attempt  has  been  made  to  physically  open  the  target  material,  but  an  experienced  magician 
could  foil  the  detection  precautions.  Thus  we  will  be  unable  to  conclude  the  existence  of  AC  in  a   formal 
sense  in  this  experiment. 

Knowing  the  historical  effect  sizes  from  other  AC  studies  and  from  the  calibrations  of  the  lucid  dreamer 

population  can  provide  circumstantial  evidence  of  AC.  If  the  the  lucid  dreaming  effect  sizes  are  not 
significantly  smaller  than  the  historical  or  base  line  effect  sizes,  then  we  will  recommend  that  a   careful, 
laboratory-based  study  be  conducted. 
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V.  GLOSSARY 

Not  all  the  terms  defined  below  are  germane  to  the  this  study,  but  they  are  Included  here  for  complete- ness.  In  a   typical  anomalous  mental  phenomena  (AMP)  task,  we  define: 

•   A^oipalpus  Cognition  (AC)— A   form  of  information  transfer  in  which  all  known  sensorial  stimuli  are 
absent.  That  is,  some  individuals  are  able  to  gain  access,  by  an  as  yet  unknown  process,  to  information that  is  not  available  to  the  known  sensorial  channels. 

•   Receiver— An  individual  who  attempts  to  perceive  and  report  information  about  a   target. 
•   Agent  An  individual  who  attempts  to  influence  a   target  system. 

•   Ikget-Ari  item  that  is  the  focus  of  an  AMP  task  (e.g.,  person,  place,  thing,  event). 
•   Ikget  Designation— A   method  by  which  a   specific  target,  against  the  backdrop  of  all  other  possible targets,  is  identified  to  the  receiver  (e.g.,  geographical  coordinates). 

Sender/Beacon  An  individual  who,  while  receiving  direct  sensorial  stimuli  from  an  intended  target acts  as  a   putative  transmitter  to  the  receiver. 

•   Monitor  An  individual  who  monitors  an  AC  session  to  facilitate  data  collection. 
•   Session — A   time  period  during  which  AC  data  is  collected. 

•   -Protocol— A   template  for  conducting  a   structured  data  collection  session. 

®   Response— Material  that  is  produced  during  an  AC  session  in  response  to  the  intended  target. 
•   Feedback-After  a   response  has  been  secured,  information  about  the  intended  target  is  displayed  to the  receiver. 

•   Analyst — An  individual  who  provides  a   quantitative  measure  of  AC. 

•   Specialty— A   given  receiver’s  ability  to  be  particularly  successful  with  a   given  class  of  targets  (e  g people  as  opposed  to  buildings). 

•   Lucid  Proarn— A   dream  during  which  an  individual  becomes  aware  of  the  dream. 
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APPENDIX 

This  appendix  contains  the  full  reprints  of  the  following  three  papers: 

(1)  “Psychology  and  Anomalous  Observations” 

(2)  “Lucid  Dreaming  Verified  by  Volitional  Communication  During  REM  Sleep” 

(3)  “Lucid  Dreaming:  Physiological  Correlates  of  Consciousness  during  REM  Sleep” 
(4)  The  Psychophysiology  of  Lucid  Dreaming,  pp.  135-153 
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article,  j   illustrate  this  important  general  nnint  «„•«», 

£tS«J h^i  7   S’ Itlsacasc  of  especially  great 
interest  but  is  not  unrepresentative  of  how  nsveho- logical  publications  have  treated  similar  anoi2ji«. 
The  Maimonides  Research 
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% Jt nUT™  A”oa“-- ooouxAKrti/uxni 

The  experimental  evidence  suggesting  that  dreams 

Mui cr* by  Kp 
 ™ 

tirely  from  a   research  program  carried  out  at  the Maimonides  Medical  Center  in  Brooklyn,  New  York Among  scientists  active  in  parapsychology  this  pro- gram ,s  widely  known  and  greatly  respited.  It  has had  a   major  indirect  influence  on  the  recent  course 
ofparapsycholpgicaJ  research,  although  the  great  ex- 

oniy  P^'hie  exception"  ta«  a 

man  ^ fHonortorl’  ̂ iPPner,  &   UH- 
man  1972]  appeared  in  convention  proceedings  of e   men  can  Psychological  Association.)  Much  of  it 
^   published  in  the  specialized  journals  of  p^a^y- chdogy.  The  rest  was  published  in  psychiatric  or  other medical  journals,  where  it  would  not  be  noticed  by 

SaSSf"?08^'  Mw°fit  ̂    summari^d  in ‘V  i°°k  (UUman’  ̂ PPn'r,  & 
,3"'  I973)  “   whlch  *-0  of  the  researchers  were joined  by  a   popular  wnter  whose  own  writings  are clearly  not  m   the  scientific  tradition,  and  the  book departs  from  the  pattern  of  scientific  reporting  that characterizes  the  original  research  reports 
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How,  then,  would  this  research  come  to  the  at-  explained  in  detail  unless  the  percipient  was  a   repeater 
tention  ofpsychologists,sothatits6rKiingsoritserTors  for  whom  that  step  was  not  necessary.  When  ready 
might  in  time  be  evaluated  for  their  significance  to  to  go  to  bed,  the  percipient  was  wired  up  in  the  usual 
the  body  of  systematic  observations  upon  which  psy-  way  for  monitoring  of  brain  waves  and  eye  move- 
cbology  has  been  and  will  be  built?  The  experiments  ments,  and  he  or  she  hid  no  further  contact  with  the 
at  Maimonides  were  published  between  about  1966  agent  or  agent's  experimenter  until  after  the  session 
and  1972.  In  the  years  since — now  over  a   decade —   was  completed.  The  experimenter  in  the  next  room 
five  books  have  been  published  by  academic  psy-  monitored  the  percipient's  sleep  and  at  the  beginning 
chologists  that  purport  to  offer  a   scholarly  review  and  of  each  period  of  rapid  eye  movements  (REM),  when 
evaluation  of  parapsychological  research.  They  vary  it  was  reasonably  certain  the  sleeper  would  be  dream- 
in  the  extent  to  which  they  seem  addressed  to  psy-  ing,  notified  the  agent  by  pressing  a   buzzer, 
chologists  themselves  or  to  their  students,  but  they  The  agent  was  in  a   remote  room  in  the  building, 
seem  to  be  the  principal  route  by  which  either  present  provided  with  a   target  picture  (and  sometimes  acces- 
or  future  psychologists,  unless  they  have  an  already  sory  material  echoing  the  theme  of  the  picture)  ran- 
established  interest  strong  enough  to  lead  them  to  domly  chosen  from  a   px>l  of  potential  targets  as  the 
search  out  the  original  publications,  might  become  message  to  be  concentrated  on.  The  procedure  for 
acquainted  with  the  experiments  on  ESP  in  dreams,  random  choice  of  a   target  from  the  pool  was  designed 
I   propose  to  review  how  tiiese  five  books  have  pre-  to  prevent  anyone  else  from  knowing  the  identity  of 
sented  knowledge  about  the  experiments.  First,  how-  the  target.  The  agent  d   d   not  open  the  packet  con- 
ever,  I   must  offer  a   summary  of  the  experiments;  laining  the  target  until  isolated  for  the  night  (except 
without  that,  my  review  would  make  sense  only  to  for  the  one-way  buzzer  communication).  Whenever 
readers  already  well  acquainted  with  them.  signaled  that  the  percip  ent  had  entered  a   REM  pe- 

The  experiments  at  Maimonides  grew  out  of  riod,  the  agent  was  to  concentrate  on  the  target,  with 

Montague  UUman’s  observations,  in  his  psychiatric  the  aim  of  communicating  it  telepathically  to  the  per- 
practice,  of  apparent  telepathy  underlying  the  content  cipicnt  and  thus  influenring  the  dream  the  percipient 
of  some  dreams  reported  by  his  patients — observa-  was  having.  The  percipient  was  oriented  toward  trying 

tions  parallel  to  those  reported  by  many  other  p>sy-  to  receive  this  message.  'But  of  course  if  clairvoyance 
chiatrists.  He  sought  to  determine  whether  this  ap>-  and  telepathy  arc  both  possible,  the  percipient  might 
parent  phenomenon  would  appear  in  a   sleep  labora-  have  used  the  former — tiat  is,  might  have  been  pick- 
tory  under  controlled  conditions  that  would  seem  to  ing  up  information  directly  from  the  target  picture, 
exclude  interpretations  other  than  that  of  ESR  He  without  the  mediation  c   f   the  agent’s  thoughts  or  ef- 
was  joined  in  this  research  by  psychologist  Stanley  forts.  For  this  reason,  the  terra  general  extrasensory 
Knppner,  now  at  the  Saybrook  Institute  in  San  Fran-  perception  (GESF)  would  be  used  today,  though  the 
cisco,  and  a   little  later  by  Charles  Honorton,  now  head  researchers  more  often  tsed  the  term  telepathy. 
of  the  Psychophysical  Research  Laboratories  in  Toward  the  approx  mate  end  of  each  REM  pe- 
Princeton,  New  Jersey.  Encouraged  by  early  findings  riod,  the  percipient  was  awakened  (by  intercom)  by 
but  seeking  to  improve  experimental  controls  and  the  monitoring  experimenter  and  described  any 
identify  optimal  conditions,  these  researchers,  assisted  dream  just  experienced  (with  prodding  and  question- 
by  numerous  helpers  and  consultants,  tried  out  var-  ing,  if  necessary,  though  the  percipient  of  course  knew 
ious  modifications  of  procedure.  No  one  simple  de-  in  advance  what  to  do  on  each  awakening).  At  the 
senption  of  procedure,  therefore,  can  be  accurate  for  end  of  the  night’s  sleep,  the  percipient  was  interviewed 
all  of  the  experiments.  But  the  brief  description  that  and  was  asked  for  impressions  about  what  the  target 
follows  is  not,  I   believe,  misleading  as  an  account  of  might  have  been.  (The  interview  was  of  course  double- 
what  was  generally  done.  blind;  neither  percipieni  nor  interviewer  knew  the 

The  Experimental  Procedure  identity  of  the  target.)  The  dream  descriptions  and 
.   morning  impressions  ana  associations  were  recorded 

A   subject  would  come  to  the  laboratory  to  spend  the  and  later  transcribed. 

night  there  as  would-be  percipient  in  a   study  of  pos-  The  original  research  reports  and  the  popular 
sible  telepathic  influence  on  dreams.  He  or  she  met  book  both  present  a   nura  ber  of  very  striking  similar- 
and  talked  with  the  person  who  was  going  to  serve  as  ities  between  passages  in  the  dream  transcripts  and 
agent  (that  is,  the  person  who  would  try  to  send  a   the  picture  that  happens  to  be  the  night’s  target, 
telepathic  message),  as  well  as  with  the  two  experi-  These  similarities  merit  i   ttention,  yet  thev  should  in 
menters  taking  pan  that  night,  and  procedures  were  themselves  yield  no  sense  of  conviction.  Perhaps  any 

  .     transcript  of  a   night’s  dreaming  contains  passages  of 
Requests  for  reprints  should  be  sent  to  Irvin  L.  Child  at  the  Dc-  striking  similarity  to  any  picture  to  which  they  might 

partmem  of  Psychology,  Yaic  University,  p.Q  Box  I   ia.  New  Haven,  be  compared.  The  Maimonides  research,  however, 

Connecticut  06520-7447.  consisted  of  carefully  planned  experiments  designed 
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to  permit  evaluation  of  this  hypothesis  of  random 

similarity,  and  1   must  now  turn  to  that  aspect. 

Results 

To  evaluate  the  chance  hypothesis,  the  researchers 
obtained  judgments  of  similarity  between  the  dream 
content  and  the  actual  target  for  the  night,  and  at  the 
same  time  obtained  judgments  of  similarity  between 
the  dream  content  and  each  of  the  other  potential 
targets  in  the  pool  from  which  the  target  had  been 
selected  at  random.  The  person  judging,  of  course, 
had  no  information  about  which  picture  had  been 
randomly  selected  as  target;  the  entire  pool  (in  du- 

plicate) was  presented  together,  with  no  clue  as  to 
which  picture  had  been  the  target  and  which  ones  had 
not.  That  is,  in  the  experimental  condition  a   picture 
was  randomly  selected  from  a   pool  and  concentrated 
on  by  the  agent,  and  in  the  control  condition  a   picture 
was  left  behind  in  the  pool.  Any  consistent  difference 
between  target  and  nontarget  in  similarity  to  dream 
content,  exceeding  what  could  reasonably  be  ascribed 
to  chance,  was  considered  an  apparent  anomaly. 

The  data  available  for  the  largest  number  of  ses- 
sions came  from  judgments  made  by  judges  who  had 

no  contact  with  the  experiment  except  to  receive  (by 
mail,  generally)  the  material  necessary  for  judging 
(transcripts  of  dreams  and  interview  and  a   copy  of 
the  target  pool).  For  many  sessions,  judgments  were 
also  available  from  the  dreamer,  he  or  she,  of  course, 
made  judgments  only  after  completing  participation 
in  the  experiment  as  dreamer  (except  in  some  series 
where  a   separate  target  pool  was  used  for  each  night 
and  the  dreamer's  judgments  could  be  made  at  the 
end  of  the  session).  For  many  sessions,  judgments  were 
made  far  the  dream  transcripts  alone  and  for  the  total 
transcript  including  the  morning  interview;  for  con- 

sistency 1   have  used  the  latter,  because  it  involved 
judges  who  had  more  nearly  the  same  information  as 
the  subjects. 

The  only  form  in  which  the  data  are  available 
for  all  series  of  sessions  is  a   count  of  hits  and  misses. 
If  the  actual  target  was  ranked  in  the  upper  half  of 
the  target  pool,  for  similarity  to  the  dreams  and  in- 

terview, the  outcome  was  considered  a   hit.  If  the  actual 
target  was  ranked  in  the  lower  half  of  the  pool,  the 
outcome  was  considered  a   miss.  The  hit-or-miss  score 
is  presented  separately  in  Table  1   forjudges  and  for 
subjects  in  the  first  two  data  columns.  Where  infor- 

mation is  not  supplied  for  one  or  the  other,  the  reason 
is  generally  that  it  was  impossible  for  the  researchers 
to  obtain  it,  and  for  a   similar  reason  the  number  of 
cases  sometimes  varies.1 

1   Of  course,  usable  judgments  could  not  be  obtained  from  the 
■ubject  in  precognitive  sessions,  because  at  the  time  of  judging  he 
or  she  would  already  know  what  the  target  had  been.  For  Lidc  F, 
the  single  subject  was  unable  to  give  the  extra  time  required  for 
judging,  and  for  Line  O   one  of  the  four  subjects  failed  to 

Each  data  row  in  Tabic  1   refers  to  one  segment 

of  the  research,  and  segments  for  the  most  part  arc 

labeled  as  they  were  in  the  table  of  Ullman  et  al.  ( 1 973, 

pp,  275-277).  Segments  that  followed  the  general 
procedure  I   described — all-night  sessions,  with  an 
agent  concentrating  on  the  target  during  each  of  the 

percipient's  REM  periods — are  gathered  together  in 
the  first  eight  lines,  A   through  H   (in  five  of  these  seg- 

ments, all  but  A,  C,  and  H,  a   single  percipient  con- 

tinued throughout  a   series,  and  in  four  of  these  the 

percipient  was  a   psychologist).  Other  types  of  segments 
are  presented  in  the  rest  of  the  table.  Lines  1,  J,  and 

K   summarize  precognitive  sessions;  here  the  target 
was  not  selected  until  after  the  dreaming  and  interview 

had  been  completed.  The  target  consisted  of  a   set  of 

stimuli  to  be  presented  directly  to  the  percipient  after 

it  had  been  selected  in  the  morning.  Lines  L   and  M 

represent  GESP  sessions  in  which  the  percipient’s 
dreams  were  monitored  and  recorded  throughout  the 

night,  but  the  agent  was  attempting  to  transmit  only 
before  the  percipient  went  to  sleep  or  just  after,  or 
sporadically.  Line  N   refers  to  a   few  clairvoyance  ses- 

sions; these  were  like  the  standard  GESP  sessions  ex- 

cept that  there  was  no  agent  (no  one  knew  the  identity 
of  the  target).  Finally,  Line  O   reports  on  some  GESP 
sessions  in  which  each  dream  was  considered  sepa- 

rately; these  formed  a   single  experiment  with  four 
percipients,  comparing  nights  involving  a   different 
target  for  each  REM  period  with  nights  involving  re- 

peated use  of  a   single  target. 

Regardless  of  the  type  of  session  (considering  the 
five  types  1   have  described),  each  session  fell  into  one 

of  two  categories:  (a)  pilot  sessions,  in  which  cither  a 
new  dreamer  or  a   new  procedure  was  being  tried  out; 
these  appear  in  lines  H,  K,  and  N,  or  (b)  sessions  in 

an  experimental  scries,  planned  in  advance  as  one  or 
more  sessions  for  each  of  two  or  more  subjects,  or  as 

a   number  of  sessions  with  theaame  dreamer  through- 

out. Most  of  the  researchers’  publications  were  de- 
voted to  the  results  obtained  in  the  experimental  se- 

ries, but  the  results  of  the  pilot  sessions  have  also  been 
briefly  reported. 

A   glance  at  the  score  columns  forjudges  and  for 
subjects  is  sufficient  to  indicate  a   strong  tendency  for 
an  excess  of  hits  over  misses.  If  we  average  the  outcome 

for  judges  and  for  subjects,  we  find  that  hits  exceed 
misses  on  every  one  of  the  15  independent  lines  on 
which  outcome  for  hits  and  misses  differs.  (On  Line 
E   hits  and  misses  occur  with  equal  frequency.)  By  a 

simple  sign-test,  this  outcome  would  be  significant 
beyond  the  0.000 1   level.  I   would  not  stress  the  exact 

value  here,  for  several  reasons.  There  was  no  advance 

judgments.  In  a   few  of  the  pilot  sessions  (Lines  H,  K,  and  N)  only 

the  subject's  judgment  was  sought,  and  in  some  sessions  only  that 

of  one  or  more  judges;  in  a   few  the  mean  judges'  rating  was  neither 
a   hit  nor  a   miss  but  exactly  at  the  middle. 

November  1985  *   American  Psychologist 
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Table  1 

<o  B.  Judged  M»  Urn  Target 

6ub*»ct»‘ 

lorfuKAngfronj 

Mtei  Htt 

fiirfijjrf 

Gomwi 

GESP:  Dreams  monitored  and  recorded  throughout  night;  agent  "transmitting '   during  each  REM  period A.  1st  screening  7   5   10  e           ... 

B.  1st  Erwin 

C.  2nd  screening 
D.  Posin 

E.  Grayed 

F.  2nd  Erwin 

G.  Van  de  Castle 

H.  Pitot  sessions 

T   -   0.71*  2   -   7.  33* 

*   -   2.53*  z   *   1.90* 
*   -   “.25*  z   m   7.77* 

z   -   1.05e  2   -   lise 
z   -   -.63°  z   «   0.1  >3* 

f-  4.93* 
/   “   2.8V 

t   *=  2.74* 14  42 
Z   =   4.20*  Z   -=  2.2 76 

Ullman,  Krippner,  & 
Fetostetn  (1966) 

Ullman  et  al.  (1966) 
UUman  (1969) 

UMman  (1969) 

Ullman,  Krippner,  & 

Vaughan  (1973) 
UUman  &   Knppner 

(1969) 

Krippner  &   Ullman 
(1970) 

Ullman  et  ai.  (1973) 

Precognition:  Dreams  monitored  and  recorded  throughout  night;  target  experience  next  day i.  1st  Bessent  7   i   -   ^ 

J.  2nd  Bessent 

K.  Wot  sessions 

t   -=  2.01* 

t   -   2.27* y 

a:  «   0.67* 

Krippner.  Ullman.  & Honorton  (1971) 

Krippner,  Honorton,  & Ullman  (1972) 

Ullman  et  al.  (1973) 

GESP;  Dreams  monitored  and  recorded  throughout  night;  agent  active  only  at  beginning  or  sporadically L.  Sensory  bombard-  8   0   4   4   z   =   3.11b  -   _   « J.. 

M.  Grateful  Dead z-0.61c  z   *=  0.81 

Krippner,  Honorton. 
.Ullman,  Masters,  & 
Houston  (1971) 

Krippner,  Honorton,  & Ullman  (1973) 

Clairvoyance:  Dreams  monitored  and  recorded  throughout  night;  concealed  Urget  known  to  no  c*>e N.  Pitot  sessions  5   r>  A   c   •   « 
~               5   z   -   0.98  z   -   0.00*’  Ullman  et  al.  (1973) 

O.  Vaughan,  Hams*  105 Paris© 

GESP:  Single  dreams 

74  79  z   *   0.63* 

z   «   -.3: 

*»«  p^-rv.  . 

Supwidpt*  indiciB  ^   unrtom’  •ntwwJ  in  mis  uwe.  and  rnmac •   WtWCh  WftS  *V*Ut*>.  #1  OTd#T  Of  pOOfttV. R*t*^*'  flankn^t.  Score  (count  of  hrta  end  rrts***). 

Honorton,  Krippner,  & Uttman  (1972) 

**noe  of  judgments  In  •   mom 

J   ieboniory  reports  were  efso 

plan  to  merge  the  outcomes  for  judges  and  subjects. 
oreover,  the  various  senes  could  be  split  up  in  other 

ways.  Although  l   think  my  organization  of  the  table is  very  reasonable  (and  I   did  not  notice  this  outcome 
until  after  the  table  was  constructed),  it  is  not  the 
organization  selected  by  Ullman  et  al.  (1973);  their c,  i   evaluated  statistically  in  this  same  way,  would 
not  yield  so  striking  a   result.  What  is  clear  is  that  the 
cn  cncry  toward  hits  rather  than  misses  cannot  rea- 

sonably be  ascribed  to  chai 
atic — that  is,  nonrandom- 
semblance  of  dreams  to  ta 

Despite  its  breadth,  thi 
to  vary  greatly  in  streng 
dreams — Line  O — suggest 
other  extreme,  some  separi 
impressive.  I   will  next  con 
mately  evaluate  the  relative 

ice.  There  is  some  system- 
“Source  of  anomalous  re- 

rget. s   “hitting’’  tendency  seems 

th.  The  data  on  single 

no  consistency.  At  the 
ite  lines  of  the  table  look 

sider  how  wc  may  legjii- 
statistical  significance  of 
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against  eventual  replicability.  In  the  Maimonides  se- 

I   ries,  likewise,  three  successive  replications  (Lines  C, 
[   D,  and  E   in  Table  1)  yielded  no  significant  result,  yet 
I   they  are  part  of  a   program  yielding  highly  significant 

|   overall  results. 
^ —   If  results  of  such  potentially  great  interest  and 

scientific  importance  as  those  of  the  Maimonides 

program  had  been  reported  on  a   more  conventional 

topic,  one  might  expect  them  to  be  widely  and  ac- 
curately described  in  reviews  of  the  field  to  which 

they  were  relevant,  and  to  be  analyzed  carefully  as  a 
basis  for  sound  evaluation  of  whether  replication  and 
extension  of  the  research  were  indicated,  or  of  whether 
errors  could  be  detected  and  understood.  What  has 

happened  in  this  instance  of  anomalous  research 
findings? 

Representation  of  the  Maimonides 
Research  in  Books  by  Psychologists 

It  is  appropriate  to  begin  with  E.  M.  Hansel’s  1980 
revision  of  his  earlier  critical  book  on  parapsychology. 
As  part  of  his  attempt  to  bring  the  earlier  book  up  to 
date,  he  included  an  entire  chapter  on  experiments 

on  telepathy  in  dreams.  One  page  was  devoted  to  a 

description  of  the  basic  method  used  in  the  Maimon- 

ides experiments;  one  paragraph  summarized  the  im- 
pressive outcome  of  10  of  the  experiments.  The  rest 

of  the  chapter  was  devoted  mainly  to  a   specific  account 

of  the  experiment  in  which  psychologist  Robert  Van 
de  Castle  was  the  subject  (the  outcome  is  summarized 

in  Line  G   of  my  Table  1 )   and  to  the  attempted  rep- 
lication at  the  University  of  Wyoming  (Belvedere  & 

Foulkes,  1971),  in  which  Van  de  Castle  was  again  the 
subject.  Another  page  was  devoted  to  another  of  the 

Maimonides  experiments  that  was  also  repeated  at 

the  University  of  Wyoming  (Foulkes  et  al.,  1972). 
Hansel  did  Dot  mention  the  replication  by  Globus  et 

al.  (1968),  whose  authors  felt  that  the  results  encour- 
aged further  exploration.  Hansel  gave  more  weight  to 

the  two  negative  outcomes  at  Wyoming  than  to  the 

-sunroftheldai  m   oh!d«._ngearch  ^argui  ng  that,  sensory 

xm^up^xJS^y'perinitted  by  the  procedures  al  Mai- 
monides, not  possible  because  of  greater  care  taken 

by  the  Wyoming  experimenters,  were  responsible  for 
the  difference  in  results.  He  did  not  provide,  of  course, 

the  full  account  of  procedures  presented  in  the  original 

Maimonides  reports  that  might  persuade  many  read- 

ers that  Hansel’s  interpretation  is  far  from  compelling. 
fTor  did  he  consider  why  some  of  the  other  experi- 

ments at  Maimonides,  not  obviously  distinguished  in 
the  care  with  which  they  were  done  from  the  two  that 

were  replicated  (e.g.,  those  on  Lines  E,  M,  and  O   of 

Table  1)  yielded  a   dose-to-chance  outcome  such  as 
Hansel  might  have  expected  sensory  cuing  to  prevent. 

Hansel  exaggerated  the  opportunities  for  sensory 

cuing— -that  is,  for  the  percipient  to  obtaj  n’by  ordinary sensory  means  some  information  about  the  target  for 

the  night.  He  did  this  notably  by  misinterpreting  an 
ambiguous  statement  in  the  Maimonides  reports,  not 

mentioning  that  his  interpretation  was  incompatible 

with  other  passages;  his  interpretation  was  in  fact  er- 

roneous, as  shown  by  Akers  (1984,  pp.  128-129). 
Furthermore,  Hansel  did  not  alert  the  reader  to  the 

great  care  exerted  by  the  researchers  to  eliminate  pos- 
sible sources  of  sensory  cuing.  Most  important  is  the 

fact  that  Hansel  did  not  provide  any  plausible  ac- 
count—other  than.  fraud-^-gf  how  the  qpjx)rtuhitfes 

T«yr  sensory  cuing  that  he  claimed  existed  would  be 
ltkelyfoleadto  the  striking  findings  of  the  research. 

For  example,  he  seemed  to  consider  important  the 
fact  that  at  Maimonides  the  agent  could  leave  his  or 

her  room  during  the  night  to  go  to  the  bathroom, 

whereas  in  Wyoming  the  agent  had  a   room  with  its 
own  bathroom,  and  the  outer  door  to  the  room  was 
sealed  with  tape  to  prevent  the  agent  from  emerging. 

Hansel  did  not  attempt  to  say  how  the  agent’s  visit  to 
the  bathroom  could  have  altered  the  details  of  the 

percipient's  dreams  each  night  in  a   manner  distinc- 

tively appropriate  to  that  night’s  target.  The  only 
plausible  route  of  influence  on  the  dream  record 

seems  to  be  deliberate  fraud  involving  the  researchers 

and  their  subjects.  The  great  number  and  variety  of 

personnel  in  these  studies — experimenters,  agents, 

percipients,  and  judges — makes  fraud  especially  un- 
likely as  an  explanation  of  the  positive  findings;  but 

Hansel  did  not  mention  this  important  fact. 

disappears  to  me  that  all  of  Hansel’s  criticisms 
of  the  Maimonides  experiments  are  relevant  only  on 

theliypo  thesis  of  fraud  (except  for  the  mistaken  crit- 
icism I   have  mentioned  above).  He  said  that  uninten- 
tional communication  was  more  likely  but  provided 

no  evidence  either  that  it  occurred  or  that  such  com- 

munication— in  any  form  in  which  it  might  have  oc- 
curred— could  have  produced  such  consistent  results 

as  emerged  from  the  Maimonides  experiments.  I   infer 

that  Hansel  was  merely  avoiding  making  explicit  his 

unsupported  accusations  of  fraud.  Fraud  is  an  inter- 
pretation always  important  to  keep  in  mind,  and  it  is 

one  that  could  not  be  entirely  excluded  even  by  pre- 
cautions going  beyond  those  used  in  the  Wyoming 

studies.  But  the  fact  that  fraud  was  as  always,  theo- 
retically possible  hardly  justifies  dismissal  of  a   series 

of  carefully  conducted  studies  that  offer  important 

suggestions  for  opening  up  a   new  line  of  inquiry  into 

a   topic  potentially  of  great  significance.  Especially  re- 

grettable is  Hansel's  description  of  various  supposed 
defects  in  the  experiments  as  though  they  mark  the 

experiments  as  being  carelessly  conducted  by  general 

scientific  criteria,  whereas  in  fact  the  supposed  defects 
are  relevant  only  if  one  assumes  fraud.  A   reader  who 

is  introduced  to  the  Maimonides  research  by  Hansel’s 
chapter  is  likely  to  get  a   totally  erroneous  impression 
of  the  care  taken  by  the  experimenters  to  avoid  various 
possible  sources  of  error.  The  one  thing  they  could 
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not  avoid  was  obtaining  results  that  Hansel  considered a   pnon  impossible,  hence  evidence  of:S5?b3 Hansel  was  not  entirely  frank  about  his  reasoning. 
?Qi?1  w.Qrth  n^ng  »s  that  Hansel 

rhim”lf.a.PP'y. ,n  his  criticalaaacl^Jhtsianl" ^loT^dcha  he  demanded  of  ibc  jjs^hen 
JJf  bascd  ,mPhcitly  on  the  assuVSKT Hon  that  the  difference  of  outcome  between  the  Mai- momdes  and  the  Wyoming  experiments  was  a   genuine difference,  not  attributable  to  random  variation  He did  not  even  raise  the  question,  as  he  surely  would 

^'V"  ”"?c  ,p?rallcl  instance,  the  Maimonides esearchers  had  claimed  or  implied  statistical  signif- 
icance where  it  was  questionable.  In  fact,  the  difference 

of  outcome  might  well  have  arisen  from  random  error 
for  the  percipient's  own  judgments  the  difference  is significant  at  the  5%  level  (2-tailed),  but  for  the  out- 

siders judgments  it  does  not  approach  significance 
Another  1980  book  is  The  Psychology  of  Tran- 

scenaence,  by  Andrew  Neher,  in  which  almost  100 
pag«  are  devoted  to  “psychic  experience.”  Neher  dif- 

fered from  the  other  authors  I   refer  to  in  describing 
the  Maimonides  work  as  a   "series  of  studies  of  great interest  (p.  145),  but  this  evaluation  seems  to  be  ne- 

gated by  his  devoting  only  three  lines  to  it  and  four lines  to  unsuccessful  replications. 
A   third  1 980  publication,  The  Psychology  of  the 

Psychic,  by  David  Marks  and  Richard  Kammann, 
provides  less  of  a   general  review  of  recent  parapsy- 

chology than  Hansel's  book  or  even  Nchcr’s  one  long chapter.  It  is  largely  devoted  to  the  techniques  of 
mentalists  (that  is,  conjurors  specializing  in  psycho- 

logical rather  than  physical  effects)  and  can  be  useful 
to  anyone  encountering  a   mentalisl  who  pretends  to psychic.  Most  readers  are  not  likely  to  be  aware 

at  parapsychological  research  receives  only  Limited 
attention.  The  jacket  blurbs  give  a   very  different  view e   book,  as  do  the  authors  in  their  introductory 
sentences:  

3 

n   'nit 

ESP  is  just  around  the  next  comer.  When  you  get  there  it "CXt  comer-  Having  now  turned  over  one 

°ilh^  **  decide  to  call  it  quits  and 
r^rt  our^findmgs  for  public  review.  (Marks  &   Kammann. 

Given  this  introduction  to  the  nature  of  the  book, 
readers  might  suppose  it  would  at  least  mention  any comer  that  many  parapsychologists  have  judged  to  be 
an  impressive  turning.  But  the  Maimonidesjdream 
experiments  received  no  mention  at  all."    
^iioll,cr^olume75y  psychologist  James  Alcock 

.   8   ’*  Quite  clearly  purports  to  include  a   general  re- 
view and  evaluation  of  parapsychological  research. Alcock  mentioned  (p.  6)  that  Hansel  had  examined 

the  Maimonides  experiments,  but  the  only  account o   t   cm  that  Alcock  offered  (on  p.  163)  was  incidental 
o   a   discussion  of  control  groups.  By  implication  he 

seemed  to  reject  the  Maimonides  experiments  because 

they  included  no  control  groups.  He  wrote  that  “a 
control  group,  for  which  no  sender  or  no  target  was 

used,  would  appear  essential”  (p.  1 63).  Later  he  added, 
“One  could,  a   tematively,  ‘send’  when  the  subject  was 
not  in  the  dreim  state,  and  compare  ‘success’  in  this 
case  with  success  in  dream  state  trials”  (p.  163).  The 
jirst  of  these  statements  suggests  a   ml-vant  ̂    Ofcon- 

trol  groups  but  errs  jn_~caJling  it  essential;  in  other 
P??5M3Scal  research,  Alcock  would  have  doubtless 
rcachly  recognized  that  withih-subject  control  can, 
where  least  ble.  be  much  more  tffiu’ciifand  pertinent 
than  a   separate .control  .group.  His  second  statement' 
suggests  a   type  of  experiment" that  is  probably  im- possible (because  in  satisfactory  form  it  seems  to  re- 

quire the  subject  to  dream  whether  awake  or  asleep and  not  to  know  whether  he  or  she  was  awake  or 
asleep).  This  stcond  kind  of  experiment,  moreover, 
has  special  pertinence  only  to  a   comparison  between 

v^^.n8’  n01 10  the  question  of  whether ESP  is  manifested  in  dreaming. 
Alcock,  in  short,  did  not  seem  to  recognize  that 

the  design  of  the  Maimonides  experiments  was  based 
on  controls  exdctly  parallel  to  those  used  by  innu- 

merable psychologists  in  other  research  with  similar 
logical  structure  (and  even  implied,  curiously  enough, 
m   his  own  second  suggestion).  He  encouraged  readers 
°   think  that  the  Maimonides  studies  are  beyond  the  i 
pale  of  acceptable  experimental  design,  whereas  in  j 
act  they  are  fine  examples  of  appropriate  use  of  j 
w   in-subject  control  rather  than  between-subjects  i 
control. 

The  quality  of  thinking  with  which  Alcock  con- 
ronted  the  Maimonides  research  appeared  also  in  a 
passage  that  did  not  refer  to  it  by  name.  Referring  to 
an  article  published  in  The  Humanist  by  Ethel  Grod- zms  Romm,  he  wrote, 

Romm  (1977)  argued  that  a   fundamental  problem  with  both the  dream  telcpathl  research  and  the  remote  viewing  tests 
is  uiat  the  reports  suffer  from  what  she  called  "shoe-fitting" 
.   6uage,  she  cited  a   study  in  which  the  sender  was  installed in  a   room  draped  in  white  fabric  and  had  ice  cubes  poured 
oown  his  back.  A   receiver  who  reported  “white"  was  im- 

mediately judged  tc  have  made  a   "hit”  by  an  independent 
panel.  Yet,  as  she  observed,  words  such  as  "miserable", 
wet  ,   or  "icy"  wou  d   have  been  better  hits. .   .   .   Again,  the o   vtous  need  is  for  a   control  group.  Why  are  they  not  used? IP*  Io3) 

What  Romm  described  as  “shoe  fitting"  (misinter- 
preting  events  to  fit  one’s  expectations)  is  an  important kind  of  error  that  i:;  repeatedly  made  in  interpretation 
o   everyday  occurrences  by  people  who  believe  they 
are  psychic.  But  the  dream  telepathy  research  at  Mai- 
momdes  was  well  protected  against  this  kind  of  error 
y   the  painstaking  controls  that  Alcock  seemed  not 

to  have  noticed.  .Surely  Romm  must  be  referring  to some  other  and  very  sloppy  dream  research? 
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Noi_al_a)l.  The  details  in  this  paragraph,  and  Expect?’  and  it  repeatedly  speaks  of  “cult  phuds," even  more  tn  Komm  s   article,  point  unmistakably, 
though  inaccurately,  to  the  fifth  night  of  the  first  pre- 
cognitive  series  at  Maimonides.  The  actual  details  of 
target  and  response  would  alone  deprive  it  of  much 
of  its  value  as  an  example  of  shoe  fitting.  As  reported 
by  Krippner,  Ullman,  &   Honorton  (1971),  the  target 
was  a   morning  experience  that  included  being  in  a 
room  that  was  drafwd  with  white  sheets.  The  subject’s 
first  dream  report  had  included  the  statement,  “I  was 
just  standing  in  a   room,  surrounded  by  white.  Every 
imaginable  thing  in  that  room  was  white”  (p.  201). There  is  more  similarity  here  than  Romm  and  Alcock 
acknowledged  in  mentioning  from  this  passage  only 

the  single  word  “white.” 
More  important,  however,  is  the  fact  that  the  ex- 

periment they  were  referring  to  provided  no  oppor- 
tunity for  shoe  fitting.  The  procedures  followed  in  the 

experiment  were  completely  misrepresented  in  a   way 
that  created  the  illusion  that  the  possibility  existed. 
There  was  no  panel,  in  the  sense  of  a   group  of  people 
gathered  together  and  capable  of  influencing  each 
other.  The  judges,  operating  independently,  separately 
judged  every  one  of  the  64  possible  combinations  of 
target  and  transcript  yielded  by  the  eight  nights  of  the 
experiment,  not  just  the  eight  correct  pairings,  and 
they  had  no  clues  to  which  those  eight  were.  Their 
responses  are  hardly  likely  to  have  been  immediate, 

as  they  required  reading  the  entire  night’s  transcript. 
Because  each  judge  was  working  alone  and  was  not 
recording  times,  there  would  have  been  no  record  if 

a   particular  response  had  been  immediate,  and  no 

record  of  what  particular  element  in  the  transcript 
led  to  an  immediate  response. 

I   looked  up  in  a   1 977  issue  of  The  Humanist  the 

article  by  Romm  that  Alcock  cited.  The  half  page  on 

shoe-fitting  language  gave  as  examples  this  item  from 
the  Maimonidts  research  and  also  fte  SRI  remote- . 
viewing  experiments  (Puthoff  &   Targ,.  1 976><ione  at 

J>R1  International.  |jp  both  cases  what  was  said  was 

pure  fiction,  based  on  failure  to  note  what  was  done 

in  the  experimentslmd  In  particular  that  the  experi- 
menters were  well  aware  of  the  danger  of  shoe-fitting 

language  and  that  the  design  or  their  experiments  in- 
corporated procedures  to  ensure  that  it  could  not  oc- 

cur. Romm’s  ignorance  about  the  Maimonides  re- 
search and  her  apparent  willingness  to  fabricate  false- 
hoods about  it  should  be  recognized  by  anyone  who 

bad  read  any  of  the  Maimonides  research  publica- 

tions. Yet  Alcock  accepted  and  repeated  the  fictions 
as  though  they  were  true.  His  presentation  inthe  con- 

text of  a   book  apparently  in  the  scientific  tradition 

seems  to  me  more  dangerous  than  Romm’s  original 
article,  for  anyone  with  a   scientific  orientation  should 

be  able  to  recognize  Romm’s  article  as  propaganda. 
Its  title,  for  example,  is  “When  You  Give  a   Goset 
Occultist  a   PhD,  What  Kind  of  Research  Can  You 
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meaning  people  with  PhDs  who  are  interested  in 

parapsychologjcal  problems.  Alcock’s  repetition  of 
Romm’s  misstatements  in  a   context  lacking  these 
clues  may  well  be  taken  by  many  a   reader  as  scholarly 
writing  based  on  correct  information  and  rational 

thought.  Paradoxically,  both  Alcock’s  paragraph  and 

Romm’s  article  are  excellent  examj^es  of '   jjije  shoe- 
.   titling  error  that  both  decry  in  others  whojire  in  fact 

carefully  avoiding  it. .     — The  last  of  the  five  books  that  bring,  or  fail  to 

bring,  the  Maimonides  research  to  the  attention  of 

psychologists  and  their  students  is  Anomalistic  Psy- 

chology: A   Study  of  Extraordinary  Phenomena  of  Be- 
havior and  Experience,  a   1982  volume  by  Leonard 

Zusne  and  Warren  H.  Jones.  This  is  in  many  ways 
an  excellent  book,  and  it  is  also  the  one  of  the  five 

that  comes  closest  to  including  a   general  review  of 

important  recent  research  in  parapsychology.  Its  brief 
account  of  the  Maimonides  dream  experiments,  how- 

ever, misrepresented  them  in  ways  that  should  seri- 

ously reduce  a   reader's  interest  in  considering  them further. 

Zusne  and  Jones’s  description  of  the  basic  pro- 
cedure made  three  serious  errors.  First,  it  implied  that 

one  of  the  experimenters  had  a   chance  to  know  the 

identity  of  the  target.  (“After  the  subject  falls  asleep, 
in  art  reproduction  is  selected  from  a   large  collection 
randomly,  placed  in  an  envelope,  and  given  to  the 

agent”  p.  260).  In  fact,  precautions  were  taken  to  en- 
sure that  no  one  but  the  agent  could  know  the  identity 

of  the  target.  Second,  the  authors  stated  that  “three 
judges .   .• .   rate  their  confidence  that  the  dream  con- 

tent matches  the  target  picture”  (p.  260),  leading  the 
reader  to  suppose  that  the  judges  were  informed  of 
the  identity  of  the  target  at  the  time  of  rating.  In  fact, 

a   judge  was  presented  with  a   dream  transcript  and  a 
pool  of  potential  targets  and  was  asked  to  rate  the 
degree  of  similarity  between  the  transcript  and  each 
member  of  the  pool,  while  being  unaware  of  which 
member  had  been  the  target.  Third,  there  was  a   sim- 

ilarly, though  more  obscurely,  misleading  description 
of  how  ratings  were  obtained  from  the  dreamer. 

This  misinformation  was  followed  by  even  more 
serious  misrepresentation  of  the  research  and,  by  im- 

plication, of  the  competence  of  the  researchers.  Zusne 
and  Jones  (1982)  wrote  that  Ullman  and  Krippner 
(1978)  had  found  that  dreamers  were  not  influenced 
telepathically  unless  they  knew  in  advance  that  an 
attempt  would  be  made  to  influence  them.  This  led, 

they  wrote,  to  the  subject's  being  “primed  prior  to 
going  to  sleep”  through  the  experimenter’s 
preparing  the  receiver  through  experiences  that  were  related 
to  the  content  of  the  picture  to  be  telepathically  transmitted 

during  the  night.  Thus,  when  the  picture  was  Van  Gogh’s Comdor  of  the  St.  Paul  Hospital,  which  depicts  a   lonely 
figure  in  the  hallways  of  a   mental  hospital,  the  receiver;  ( I ) 
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heard  Rosa’s  Spellbound  played  on  a   phonograph;  (2)  heard 
the  monitor  laugh  hysterically  in  the  room;  (3)  was  addressed 

as  “Mr.  Van  Gogh"  by  the  monitor,  (4)  was  shown  paintings 
done  by  mental  patients;  (5)  was  given  a   pfll  and  a   glass  of 
water,  and  (6)  was  daubed  with  a   piece  of  cotton  dipped  in 

acetone.  The  receiver  was  an  English  “sensitive,"  but  it  is 
obvious  that  no  psychic  sensitivity  was  required  to  figure 
out  the  genera)  content  of  the  picture  and  to  produce  an 
appropriate  report,  whether  any  dreams  were  actually  seen  rjicf-iiccir.r, 

or  not.  (pp.  260-26 1 )   
discussion 
The  experiments  at  the  Maimonides  Medical  Center 

If  researchers  were  to  report  positive  results  of  on  the  possibility  of  ESP  in  dreams  dearly  merit  care- 
tbe  experiment  described  here  by  Zusne  and  Jones  ful  attention  from  psychologists  who,  for  whatever 
and  were  to  claim  that  it  provided  some  positive  ev-  reason,  are  interested  in  the  question  of  ESP.  To  firm 
idence  of  ESP,  what  would  a   reader  condude?  Surely,  believers  in  the  impossibility  of  ESP,  they  pose  a   chal- 
that  the  researchers  were  completely  incompetent,  but  lenge  to  skill  in  detecting;  experimental  flaws  or  to  the 
probably  not  that  they  were  dishonest.  For  dishonesty  undemanding  of  other  sources  of  error.  To  those  who 
to  take  such  a   frank  and  transparent  form  is  hardly  can  conceive  that  ESP  n   ight  be  possible,  they  convey 
cre<hblc-  suggestions  about  some  of  the  conditions  influencing 

Incompetence  of  the  researchers  is  not,  however,  its  appearance  or  absence  and  about  techniques  for 
a   proper  inference.  The  simple  fact,  which  anyone  investigating  it.  ' 
can  easily  verify,  is  that  the  account  Zusne  and  Jones  This  attention  is  not  likely  to  be  given  by  psy- 
gave  of  the  experiment  is  grossly  inaccurate.  What  chologists  whose  knowl  wlge  about  the  experiments 
Zusne  and  Jones  have  done  is  to  describe  (for  one  comes  from  the  books  by  their  fellow  psychologists 
specific  night  of  the  experiment)  some  of  the  stimuli  that  purport  to  review  parapsychological  research, 
provided  to  the  dreamer  the  next  morning,  after  his  Some  of  those  books  enjjage  in  nearly  incredible  fal- 

dreams  had  been  recorded  and  his  night’s  sleep  was  gfication  of  the  facts  about  the  experiments;  others 
over.  Zusne  and  Jones  erroneously  stated  that  these  amply  neglect  them.  I   believe  it  is  fair  to  say  that 

stimuli  were  provided  before  the  night’s  sleep,  to  prime  none  of  these  books  has  c   orrectly  identified  any  defect the  subject  to  have  or  falsely  report  having  the  desired  in  the  Maimonides  experiments  other  than  ones  rel- 
kind  of  dream.  The  correct  sequence  of  events  was  evant  only  to  the  hypothesis  of  fraud  or  on  inappro- 
quite  clearly  stated  in  the  brief  reference  Zusne  and  priate  statistical  reasoning  (easily  remedied  by  new 
JoDes  cited  (Ullman  &   Krippner,  1978),  as  well  as  in  calculations  from  the  published  data).  I   do  not  mean 
the  original  research  report  (Krippner,  Honorton,  &   that  the  Maimonides  experiments  are  models  of  design 
Ullman,  1972).  and  execution.  I   have  a   ready  called  attention  to  a 

1   can  understand  and  sympathize  with  Zusne  and  design  flaw  that  prevents  sensitive  analysis  of  some  of 

Jones’s  error.  The  experiment  they  cited  is  one  in  the  experiments;  and  the  control  procedures  were  vi- whicb  the  nocturnal  dreamer  was  seeking  to  dream  dated  at  one  session,  as  i\kers  (1984)  pointed  out  on 
in  response  to  a   set  of  stimuli  to  be  created  and  pre-  the  basis  of  the  full  information  supplied  in  the  orig- 
sented  to  him  the  next  morning.  As  may  be  seen  in  inal  report  (Neither  of  these  genuine  defects  was 
Table  1,  results  from  such  precognitive  sessions  (all  mentioned  in  any  of  the  five  books  I   have  reviewed 
done  with  a   single  subject)  were  especially  strong.  This  here,  an  indication  of  their  authors’  general  lack  of 
apparent  transcendence  of  time  as  well  as  space  makes  correct  information  about  the  Maimonides  experi- 
the  precognitive  findings  seem  at  least  doubly  impos-  ments.) 
sible  to  most  of  us.  An  easy  misreading,  therefore,  on  Readers  who  doubt  i   hat  the  falsification  is  as  ex- 
initially  scanning  the  research  report,  would  be  to  treme  as  I   have  picture!  it  need  only  consult  the 
suppose  the  stimuli  to  have  been  presented  partly  in  sources  I   have  referred  tc .   Their  doubt  might  also  be 
advance  (because  some  parts  obviously  involved  a   reduced  by  familiarity  with  some  of  James  Bradley’s 
waking  subject)  and  partly  during  sleep.  research  (1981, 1984).  In  his  1984  article,  be  reported 

This  erroneous  reading  on  which  Zusne  and  similar  misrepresentations  of  fact  on  a   topic,  robust- 
Jones  based  tbeir  account  could  easily  have  been  cor-  ness  of  procedures  of  inference,  on  which 
rected  by  a   more  careful  rereading.  In  dealing  with  psychologists  would  notbje  thought  to  have  nearly  the 
©Jhcr  topics,  they  might  have  realized  the  improba-  strength  of  preconception  that  many  are  known  to 
bility  that  researchers  could  have  been  so  grossly  in-  have  about  ESP.  How  much  more  likely,  then,  falsi - 
competent  and  could  have  checked  the  accuracy  of  fication  on  so  emotionally  laden  a   topic  as  ESP  is  for 
their  statements  before  publishing  them.  Zusne  and  many  psychologists!  In  ihe  earlier  article,  Bradley 
Jones  are  not  alone  in  this  tendency  to  quick  nusper-  (1981)  presented  experimental  evidence  (for  college 
ception  of  para  psychological  research  through  pre-  students,  in  this  case,  noil  psychologists)  that  confi- 

copccptioD  and  .prejudice;  wr  have  already  seen  it  in 

Akock’s  book.  Alcock  (1983)  wrote  the  review  of 
Zusne  and  Jones’s  book  for  Contemporary  Psychology. 
the  book-review  journal  of  the  American  Psycholog- 

ical Association,  and  he  did  not  mention  this  egregious 

error,  even  though  very  slight  acquaintance  with  the 
Maimonides  research  should  suffice  to  detect  it. 

none  of  these  books  has  < 

in  the  Maimonides  expc 

evant  only  to  the  bypotl 
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dence  in  the  correctness  of  one’s  own  erroneous  opin- 
ions is  positively  correlated  with  the  degree  of  expertise 

one  believes  oneself  to  have  in  the  held  of  knowledge 
within  which  the  erroneous  opinion  falls.  This  finding 
may  help  in  understanding  why  the  authors  or  some 
of  these  books  did  not  find  it  necessary  to  consider 
critically  their  own  erroneous  statements. 

A   very  considerable  proportion  of  psychologists 
have  a   potential  interest  in  the  question  of  ESP.  In  a 
recent  survey  (Wagner  A   Monnet,  1 979)  of  university 
professors  in  various  fields,_34%  of  psychologists  were 
found  to  consider  ESPcither  an  established  fact  ora 

Cicely  possibility,  exactly  the  «ame 
sidered  it  an  impossibility.  In  this  survey,  psychologists 
lesslrequentlv expressed  a   positive  opinion  than  did 
members  of  other  disciplines,  a   finding  that  may  be 

attributable  to  psychologists’  better  understanding  of sources  of  error  in  human  judgment.  There  seems  to 
be  no  equally  sound  reason  for  the  curious  fact  that 
psychologists  differed  overwhelmingly  firom  others  in 
their  tendency  to  consider  ESP  an  impossibility.  Of 
natural  scientists,  only  3%  checked  that  opinion;  of 
the  166  professors  in  other  social  sciences,  not  a   single 
one  did. 

'   Both  of  these  groups  of  psychologists  have  been ill  served  by  the  apparently  scholarly  books  that  seem 
to  convey  information  about  the  dream  experiments. 
The  same  may  be  said  about  some  other  lines  of  para- 
psychological  research.  Interested  readers  might  well 
consult  the  original  sources  and  form  their  own  judg- 
ments. 
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LUCID  DREAMING  VERIFIED  BY  VOLITIONAL  COMMUNICATION 
DURING  REM  SLEEP1 

STEPHEN  P.  LABERGE,  LYNN  E.  NAGEL,  WILLIAM  C   DEMENT, 
AND  VINCENT  P.  ZARCONE,  JR. 

Stanford  University 

Summary. — The  occurrence  of  lucid  dreaming  (dreaming  while  being  con- 
scious that  one  is  dreaming)  has  been  verified  for  3   selected  subjects  who 

signaled  that  they  knew  they  were  dreaming  while  continuing  to  dream  during 
unequivocal  REM  sleep.  The  signals  consisted  of  particular  dream  actions 
having  observable  concomitants  and  were  performed  in  accordance  with  pre- 

sleep agreement.  The  ability  of  proficient  lucid  dreamers  to  signal  in  this 
matter  makes  possible  a   new  approach  to  dream  research — such  subjects,  while 
lucid,  could  carry  out  diverse  dream  experiments  marking  the  exact  time  of 
particular  dream  events,  allowing  derivation  of  precise  psychophysiological 
correlations  and  methodical  testing  of  hypotheses. 

That  we  sometimes  dream  while  knowing  that  we  are  dreaming  was  first 
noted  by  Aristotle.  According  to  accounts  of  conscious  or  "lucid"  dreaming, 
as  this  phenomenon  is  commonly  termed,  the  dreamer  can  possess  a   conscious- 

ness fully  comparable  in  coherence,  clarity,  and  cognitive  complexity  to  that 
of  the  waking  state,  while  continuing  to  dream  vividly  (Van  Eeden,  1913; 
Brown,  1936;  Green,  1968;  Tan,  1979;  LaBerge,  1980b).  As  a   result  of 
theoretical  assumptions  about  the  nature  of  dreaming,  contemporary  dream  re- 

searchers have  questioned  whether  these  experiences  take  place  during  sleep 
or  during  brief  periods  of  hallucinatory  wakefulness.  The  purpose  of  the 
present  study  was  to  give  an  empirical  answer  to  this  question  by  determining 
the  physiological  conditions  in  which  lucid  dreaming  occurs. 

Our  experimental  approach  was  suggested  by  previous  investigations  (An- 
trobus,  et  al.,  1965;  Salamv,  1970;  Brown  &   Cartwright,  1978),  showing  that 
sleeping  subjects  are  sometimes  able  to  produce  behavioral  responses  highly 
correlated  with  dreaming.  Since  these  subjects  have  nor,  according  to  Cart- 
wright  (1978),  been  conscious  of  making  the  responses,  these  earlier  studies 
do  not  provide  evidence  for  voluntary  action  (and  thus,  reflective  conscious- 

ness) during  sleep.  However,  we  reasoned  that  what  could  be  done  uncon- 
sciously could  also  be  done  consciously. 

The  experience  of  one  of  us  (S.PJL. )   indicated  that,  if  subjects  became 
aware  they  were  dreaming,  they  could  also  remember  to  perform  previously 

‘The  writing  of  this  manuscript  was  supported,  in  part,  by  the  Holmes  Center  for  Re- search in  Holistic  Healing  We  are  grateful  to  Drs.  J.  van  den  Hoed  and  R.  Coleman 
for  helpful  comments  and  Mr.  R.  Baldwin,  Ms.  S.  Bornstein,  and  Mr.  S.  Coburn  for 
expert  technical  assistance.  Request  reprints  from  Stephen  P.  LaBerge  PhD  Sleep 
Research  Center,  Stanford  University,  School  of  Medicine,  Stanford,  CA  94305  ’   * 
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intended  dream  actions.  Because  dreamed  gaze  and  limb  ad 

times  shown  very  good  correlations  with  polygraphically  reci 

menrs  and  muscle  activation  (Rechtschaffen,  1973),  it  seem 

lucid  dreamers  could  signal  that  they  knew  they  were  dream  i 

intentional  dream  actions  having  observable  physiological  o 

tions  have  some- 

orded  eye  move- 

ed  plausible  that 

ing  by  means  of drrelates. 

Method  and  Results 

Five  subtjects,  trained  in  the  method  of  lucid  dream  induction  (MILD) 

described  by  LaBerge  (1980c),  were  selected  on  the  basis 

ability  to  have  lucid  dreams  on  demand,  and  studied  for  2   to  20  nonconsecutive 

nights  (see  Table  1).  Standard  polysomnograms  (Rechtsthaffen  &   Kales, 

1968),  i.e.,  electroencephalogram  (EEG),  electro-oculogram  iEOG),  and  chin 

electromyogram  (EMG),  were  recorded,  as  well  as  left  and  right  wrist  EMG 

(for  signaling).  The  subjects  attempted  to  follow  a   predetei mined  procedure 

of  signaling  whenever  they  became  aware  that  they  were  dreaming.  A   variety 

of  signals  were  specified,  generally  consisting  of  a   combination  of  dreamed 

eye  movements  and  a   pattern  of  left  and  right  dream-fist  clenches.  The  sub- 

jects demonstrated  the  signals  during  pre-recording  calibrations  but  were  asked 
nor  to  practice  further  while  awake. 

In  the  course  of  the  study,  35  lucid  dreams  were  reported  subsequent  to 

spontaneous  awakening  from  various  stages  of  sleep  as  follows 

ment  (REM)  sleep  in  32  cases,  non-REM  (NREM)  Stage  jj  twice,  and  dur- 

ing the  transition  from  NREM  Stage  2   to  REM  once. 

The  subjects  reported  signaling  during  30  of  these  luci|  dreams.  After 

each  recording,  the  reports,  mentioning  signals  were  submined  along  with  the 

respective  polysomnogram  to  a   judge  uninformed  of  the  tim^s  of  the  reports. 

TABLE  1 

Summary  of  Lucid  Dream  Signaling  Experiments 

Subject  Nights  Lucid  dreams  reported 

( age,  sex )   recorded  ( sleep  stage) 

Lucid  dream  signals 

verified  */reported 

S.L.  (32  yr.,  M) 

R

.

 

K

.

 

 

(
   28
 
 

yr.,  
M
)
 

L
.
L
 
 

(
3
4
 
 

yr.,  

F
)
 

B.K.  (27  yr.,  F) 

S

.

 

P

,

 

 

(
2
6
 
 

yr.,  
M
)
 

20 

4 

2 

6 

2 

17  (REM) 

5   (REM) 
1   (REM) 

2   (NREM  — 1 ) 

6   (REM) 
1   (NREM— 2/REM)  -f  -f 

2   (REM) 

14/15 

3/5 0/0 0+/1 

5/6 
0/0 2/2 

•Blindly  matched  for  correspondence  between  reported  and  observed 
+On  awakening  from  NREM  Stage  1   sleep  (2  min.  after  having  awi_ 

the  subject  reported  performing  the  agreed-upon  signal  during  a   vivid 

dream.  However,  neither  her  EOG  nor  wrist  EMG  showed  any  sigh 

signals,  as  might  be  expected  from  the  normal  lack  of  correspondence 

gaze  and  eye  movements  during  descending  Stage  1   sleep  (Reditschafj 

+   4- The  subject  awoke,  in  this  case,  during  the  transition  from  NREM 

Signals. 

ed  from  REM), 

and  lengthy  lucid 

|n  of  the  reported 
between  dream 

|fen,  1973). 

Stage  2   to  REM. 

rakem 
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The  judge  was  asked  to  determine  whether  one  (or  none)  of  the  polysom* 
nographic  epochs  corresponded  with  the  reported  lucid  dream  signal.  In  24 
cases,  the  judge  was  able  to  select  the  appropriate  30-sec.  epochs  (out  of 
about  1000  per  polysomnogram )   on  the  basis  of  correspondence  between  re- 

ported and  observed  signals  (Table  1).  The  probability  that  the  selections 
were  correct  by  chance  alone  is  astronomically  small.  All  signals  associated 
with  lucid  dream  reports  occurred  during  epochs  of  unambiguous  REM  sleep 
scored  according  to  the  standard  criteria  ( Rechtschaffen  &   Kales,  1968).  The 
lucid  dream  signals  were  followed  by  an  average  of  1   min.  (range:  5   to  450 
sec.)  of  uninterrupted  REM  sleep. 

Inspection  of  the  polysomnographic  epochs  preceding  the  lucid  dream 

signal  reports  suggested  the  failures  with  blind  matching  (the  "false  nega- 

tives") were  due  to  high  baseline  EOG  and  wrist  EMG  activity,  resulting  in 
an  unfavorable  signal-to-noise  ratio.  However,  no  clear  instances  of  signals 

were  observed  except  where  reported,  i.e.,  there  were  no  "false  positives.”  On 
the  other  hand,  in  many  cases,  the  reported  signals  were  unequivocal  (see  Figs. 
1   and  2).  The  most  reliable  signal  was  a   series  of  extreme  horizontal  eye 
movements  (left,  right,  left,  right.) 

g   'rtti 

s»   i — 
wrift 

Fig.  1.  Polygraph  record  of  a   subject  signaling  that  he  knows  he  is  dreaming.  The 
subject  awoke  approximately  20  sec.  after  this  excerpt  and  reported  recognizing  that  he 
was  dreaming  and  performing  the  agreed  upon  signal  in  the  dream,  i.e.,  he  directed  his 
dream  gaze  upwards  momentarily  (U)  and  then  executed  a   sequence  of  dreamed  left  (L) 
and  right  (R)  fist  clenches,  Morse  code  for  S.L,  the  subject’s  initials.  Note  that  unlike 
the  predominantly  horizontal  eye  movements  (above  right),  the  extreme  upward  eye 
movement  (U)  produces  characteristic  artifact  in  the  EEG  channel.  All  three  of  the 
scoring  criteria  for  REM  sleep  are  met:  low  amplitude  chin  EMG,  episodic  REMs,  and 
low-voltage,  mixed -frequency  E EG  (Rechtschaffen  &   Kales,  1968).  The  EEG  shows 
occasional  10-Hz  (alpha)  activity  as  is  normal  during  REM  sleep  (Rechtschaffen,  1973); 
integration  of  the  alpha  band-pass  filtered  EEG  showed  the  amount  of  alpha  activity 
during  the  lucid  dream  did  not  significantly  differ  from  that  during  the  preceding  non- 
lucid  portion  of  the  REM  period.  ( Calibrations :   50^V;  5   sec.) 
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The  most  complicated  signal  (shown  in  Fig,  1)  consisted  of  a   single  up- 

ward dream-eye  movement  followed  by  a   series  of  left  (L)  and  right  (R) 

dream-fist  clenches  in  the  order  "LLL  LRLL"  This  sequence  is  equivalent  to 
the  subject’s  initials  in  Morse  code  (LLL  =   ...=:  S;  LRLL  =   .«..= 
L).  The  complexity  of  this  signal  argues  against  the  possibility  that  the  EMG 
discharges  might  be  spontaneous. 

That  all  cases  of  lucid  dream  signaling  occurred  during  epochs  scored  as 
REM  sleep  specifies,  to  a   certain  extent,  the  physiology  of  lucid  dreaming  as 
a   relatively  low  voltage,  mixed  frequency  EEG  in  conjunction  with  episodic 

REMs  and  low  amplitude  electromyogram  (EMG)”  (Red tschaffen  &   Kales, 
1968).  This  definition  allows  variation  in  the  three  parsmeters,  the  details 
of  which  will  be  reported  elsewhere.  In  brief,  the  variation  in  the  EEG  pat- 

terns of  the  lucid  dream  polysomnograms  were  typical  of  REM  sleep,  i.e., 

sporadic  ’saw-tooth”  waves  as  well  as  alpha  and  theta  rhytiim,  and  not  wake- 
fulness. The  occasional,  but  normal,  appearance  of  alpha  rhythm  (a  brain 

wave  usually  associated  with  wakefulness),  in  the  EEG  during  REM  periods 
raises  the  possibility  that  lucid  dreaming  could  occur  duriiig  momentary  par- 

tial arousals  or  "micro-awakenings”  (Schwartz  &   Lefebvre,  1973).  However, 
alpha  rhythm  need  not  be  present  during  lucid  dream  signaling,  as  is  shown 
by  Fig.  2.  Furthermore,  some  of  the  lucid  dreams  were  several  minutes  long, 
ruling  out  any  explanation  based  on  the  notion  of  brief  innusions  of  wakeful- ness. 

(A)  AWAKE 
EEC 

(b)  lucid  dream 

£   E   6   \   '   K   | 

Fig.  2.  Comparison  of  EEG  (C3/A2)  during  lucid  dream  signaling  (B)  and  im- 
mediately after  awakening  (A).  The  continuous  waking  alpha  <10  Hz)  activity  for 

this  subject  is  dearly  distinct  from  the  mixed  frequency  patterns  during  REM  sleep. 
Although  other  EEG  patterns  are  compatible  with  wakefulness,  the  tracing  illustrated  is 
the  pattern  normally  exhibited  when  subjects  awaken  from  sleep.  Ifhe  2-  to  4-Hz  EEG 
activity  prominent  in  the  lucid  dream  sample  (B)  is  highly  characteristic  of  REM  sleep. (Calibrations:  50  mV;  1   sec.) 

Discussion 

How  do  we  know  that  the  subjects  were  "really  asleep’  when  they  com- 
municated the  signals?  If  we  allow  perception  of  the  external  world  as  a 
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criterion  of  being  awake,  we  can  conclude  the  subjects  were  indeed  asleep: 
Although  they  knew  they  were  in  the  laboratory,  this  knowledge  was  a   mat- 

ter of  memory,  not  perception;  upon  awakening,  they  reported  having  been 
totally  in  the  dream  world  and  not  in  sensory  contact  with  the  external  world. 

Neither  were  the  subjects  merely  not  attending  to  the  environment,  e.g.,  as 
when  absorbed  in  reading  or  daydreaming;  according  to  their  reports,  they  were 
specifically  aware  of  the  absence  of  sensory  input  from  the  external  world.  If 

subjects  were  to  claim  to  have  been  awake  while  showing  physiological  signs 
of  sleep,  or  vice  versa,  we  might  doubt  their  subjective  reports.  However,  in 
the  present  case,  the  subjective  accounts  and  physiological  measures  are  in  clear 

agreement,  and  it  would  be  extremely  unparsimonious  to  suppose  that  subjects 
who  believed  themselves  to  be  asleep  while  showing  physiological  indications 
of  sleep  were  actually  awake. 

The  two  principal  conclusions  of  this  study  are  that  lucid  dreaming  can 

occur  during  REM  sleep  and  that  it  is  possible  for  lucid  dreamers  to  signal 
intentionally  to  the  environment  while  continuing  to  dream.  These  findings 
have  both  theoretical  and  practical  consequences.  The  first  result  shows  that 

under  certain  circumstances,  dream  cognition  during  REM  sleep  can  be  much 
more  reflective  and  rational  than  has  been  commonly  assumed.  Evidence  in- 

dicating that  lucid  dreaming  is  a   learnable  skill  (LaBerge,  1979,  1980a,  1980b, 

1980c;,  taken  with  the  second  result,  suggests  the  feasibility  of  a   new  ap- 
proach to  dream  research:  lucidly  dreaming  subjects  could  carry  out  diverse 

experiments  marking  the  exact  time  of  occurrence  of  particular  dream  events, 

which  would  allow  the  derivation  of  precise  psychophysiological  correlations 
and  methodical  testing  of  hypotheses. 
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Reports  of  lucid  dreaming  (dreaming  while  being  conscious  that  one  is  dreaming)  were 

verified  for  1 1   selected  subjects  who  signaled  by  means  of  voluntary  eye-movements  that 
they  knew  they  were  dreaming  while  continuing  to  dream  during  unequivocal  REM  sleep. 

Physiological  analysis  of  the  resulting  76  signal-verified  lucid  dreams  (SVLDs)  revealed 
that  elevated  levels  of  automatic  nervous  system  activity  reliably  occured  both  during 

and  30  seconds  preceding  the  onset  of  SVLDs,  implicating  physiological  activation  as 
a   necessary  condition  for  reflective  consciousness  during  REM  dreaming.  The  ability  of 

proficient  lucid  dreamers  to  deliberately  perform  dream  actions  in  accordance  with  pre- 

sleep  agreement  makes  possible  the  methodical  and  precise  determination  of  psycho- 
physiological  correspondence  during  REM  dreaming. 

It  is  not  the  usual  case  for  dreamers  to  know  that  they  are  dreaming  while 

they  are  dreaming.  Nevertheless,  significant  exceptions  sometimes  occur  when 

dreamers  realize  while  dreaming  that  they  are  dreaming.  Although  lucid 

dreaming,  as  this  phenomenon  is  called,  has  been  known  since  the  time  of 

Aristotle,  it  has  only  recently  become  the  subject  of  scientific  inquiry  (LaBerge, 

1985a).  Studies  in  our  laboratory  and  elsewhere  have  demonstrated  that  lucid 

dreams  occur  almost  exclusively  during  REM  sleep  (Dane,  1983;  Fenwick, 

Schatzman,  Worsley,  Adams,  Stone,  and  Baker,  1984;  Hearne,  1978;  LaBerge, 

Nagel,  Dement,  and  Zarcone,  1981;  Tyson,  Ogilvie,  and  Hunt,  1984). 
However,  until  now  little  light  has  been  shed  on  the  detailed  physiology  of 

dream  lucidity.  The  purpose  of  the  present  study  was  to  investigate 

physiological  correlates  of  REM  lucid  dreams. 
The  volunteer  subjects  were  seven  males  and  six  females  (age  ranging  from 
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21-51;  mean  =   28),  trained  in  the  MILD  technique  of  lucid  dream  induction 

(see  LaBerge,  1980).  Subjects  were  selected  on  the  basis  of  their  claimed  abib 

ity  to  have  lucid  dreams  on  demand  and  were  studied  in  a   sleep  laboratory 

for  2—25  non-consecutive  nights.  Standard  polysomnograms  (Rechtschaffen 

and  Kales,  1968)  (i.e.,  electroencephalogram  IEEGJ,  electrooculogram  [EOG], 

and  chin  electromyogram  [EMG])  were  recorded,  as  well  as,  in  certain  cases, 

a   variety  of  additional  physiological  measures. 

Before  bedtime  on  recording  nights  subjects  were  instructed  to  immediately 

signal  whenever  they  realized  they  were  dreaming.  A   variety  of  signals  were 

specified,  typically  two  pairs  of  extreme  horizontal  eye-movements  (left,  right, 

left,  right).  In  some  cases,  subjects^^  to  carry 

out  specific  activities  in  the  dream  state  once  they  became  lucid. 

In  the  course  of  the  study,  88  lucid  dreams  were  reported  subsequent  to 

spontaneous  awakenings  from  the  following  stages  of  sleep,  scored  according 

to  the  standard  criteria  (Rechtschaffen  and  Kales,  1968):  REM  in  83  cases 

(94.3%),  NREM  Stage-1  in  four  cases  (4.5%),  and  at  the  transition  between 

NREM  Stage-2  and  REM  in  one  case  (1.1%).  The  subjects  reported  signaling 

in  80  cases  (90.9%),  all  following  REM  awakenings  (96.4%  of  the  REM  reports). 

After  each  recording,  reported  lucid  dream  signals  were  verified  by  means 

of  a   blind  judging  procedure  previously  detailed  elsewhere  (LaBerge  et  al., 

1981).  Briefly,  the  reports  mentioning  lucidity  signals  were  submitted  along 

with  the  respective  polysomnograms  to  a   judge  who  attempted  to  determine 

which  30*  epoch  of  the  physiological  records  corresponded  to  a   given  reported 

signal.  The  judge  (blind  to  the  times  the  reports  were  made)  successfully 

matched  76  (95%)  of  the  reported  signals  to  an  epoch  from  the  correct  REM 

period.  The  probability  that  such  a   large  number  of  matches  could  have  been 

made  by  chance  is  infinitesmally  small. 

The  13  subjects  contributed  varying  numbers  of  signal-validated  lucid 

dreams  (SVLDs)  ranging  from  1-25,  each  with  the  median  number  of  SVLDs 

per  subject  being  four.  Although  four  subjects  furnished  a   single  SVLD  each 

while  another  two  subjects  together  supplied  43  (56%  of  the  total),  the  number 

of  SVLDs  contributed  by  the  two  sexes  did  not  significantly  differ.  Potential 

problems  arising  from  the  unequal  N   of  observations  per  subject  were  averted 

by  statistically  analysing  summary  scores  for  all  physiological  variables  (i.e., 

the  mean  of  each  subject’s  mean  values,  yielding  a   maximum  N=13). 

The  polysomnograms  corresponding  to  each  of  the  SVLDs  were  sleep- 

staged.  Additionally,  every  SVLD  REM  period  was  divided  into  30  second 

epochs  aligned  with  the  lucidity  onset  signal;  up  to  60  epochs  of  data  from 

the  preceding  (non-lucid)  REM  period  and  15  epochs  from  the  lucid  dream 

were  collected.  For  each  epoch,  sleep  stage  (STATE)  was  scored  and  rapid 

eye  movements  (EM)  were  counted;  if  scalp  skin-potential  responses  were 
observable  as  artifacts  in  the  EEG,  these  were  also  counted  (SP).  Heart  rate 

(HR)  and  respiration  rate  (RR)  were  also  determined  for  SVLDs  recorded 
with  the  relevant  measures. 

For  the  first  lucid  epoch  (during  signals),  STATE  was  unequivocal  REM 

in  70  cases  (92%).  The  remaining  six  SVLDs  were  less  than  30"  long  and  hence 
technically  unscorable  by  the  orthodox  (Rechtshaffen  and  Kales,  1968)  criteria. 

For  these  cases,  the  entire  SVLD  was  treated  as  a   single  epoch  and  scored 

as  if  they  were  of  standard  length;  with  this  modification,  all  qualified  as  REM. 

The  lucid  dream  signals  were  followed  by  an  average  of  115  seconds  (range: 
5   to  490  seconds)  of  uninterrupted  REM  sleep. 

Anecodotal  reports  indicate  that  lucid  dreams  are  sometimes  initiated  from 

the  waking  state,  but  more  frequently  from  the  dream  state  (Green,  1968; 

LaBerge,  1985a).  Since  lucid  dreams  initiated  in  these  two  ways  would  be  ex- 
pected to  differ  physiologically,  SVLDs  were  dichotomouslv  classified  as  either 

“Wake-initiated”  (WILD)  or  “Dream-initiated”  (DILD),  depending  on  whether 

or  not  the  reports  mentioned  a   transient  awakening  (i.e.,  conscious  percep- 

tion of  the  external  environment).  Fifty-five  (72%)  of  the  SVLDs  were  classified 
as  DILDs  and  the  remaining  21  (28%)  as  WILDs.  For  all  13  subjects,  DlLDs 

were  more  common  than  WILDs  (binomial  test,  p<-0001).  Compared  to 

DILDs,  WILDs  were  more  frequently  immediately  preceded  by  physiological 

indications  of  arousal  (*2  =   38.3,  ldf,  p<.0001),  establishing  the  construct  valid- 
ity of  the  classification  dimension. 

Figure  1   illustrates  a   typical  DILD.  Four  channels  of  physiological  data  (cen- 
tral EEG  (C3-A2L  left  and  right  eye-movements  [LOC  and  ROCJ,  and  chin 

muscle  tone  IEMG])  from  the  last  8   minutes  of  a   30  minute  REM  period 

are  shown.  Upon  awakening  the  subject  reported  having  made  five  eye  move- 

ment (EM)  signals  (labeled  1-5).  The  first  signal  (1,  two  pairs  of  left-right  EMs) 
marked  the  onset  of  lucidity.  During  the  following  90  seconds  the  subject 

“flew  about”  exploring  his  dream  world  until  he  believed  he  had  awakened, 

at  which  point  he  made  the  signal  for  awakening  (2,  four  pairs  of  left-right 
EMs).  After  another  90  seconds  the  subject  realized  he  was  still  dreaming 

and  signaled  (3)  with  three  pairs  of  EMs.  Realizing  that  this  was  too  many, 

he  correctly  signaled  with  two  pairs  (4).  Finally,  upon  awakening  two  minutes 

later  he  signaled  appropriately  (5,  four  pairs  of  EMs), 

Figure  2   illustrates  six  channels  of  physiology  (left  and  right  temporal  EEG 

[T3  and  T4],  left  and  right  eye-movements  ILOC  and  ROC),  chin  muscle 

tone  [EMG],  and  electrocardiogram  [EGG])  for  a   typical  WILD.  The  subject 
awoke  at  1   and  after  40  seconds  returned  to  REM  sleep  at  2,  and  realized 

he  was  dreaming  15  seconds  later  at  3.  Next  he  carried  out  the  agreed-upon 
dream  actions,  singing  between  signals  3   and  4,  and  counting  between  signals 

4   and  5.  This  allowed  comparison  of  left  and  right  hemisphere  activation  dur- 
ing the  two  tasks  (LaBerge  and  Dement,  1982a). 

Physiological  comparison  of  lucid  versus  non-lucid  epochs  revealed  that  iucid 
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Figure  1:  A   typical  dream-initated  lucid  dream  {DILD).  [Calibrations  are  SOpV  and  5   seconds  ! 
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Figure  2:  A   typical  lucid  dream  initiated  from  a   transient  awakening  during  REM  (WILD). 
[Calibrations  are  50  jiV  and  5   seconds.]  ,   _   _   . 
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Table  1 

Comparisons  of  Physiological  Variables  for  Lucid  and  Nonducid  Epochs 

Variables  are  averaged  ot-er  REM  Periods  and  subjects.  L   =   mean  value  for  lucid  epochs;  N   =   mean  value 
for  non  lucid  epochs;  LND  =   mean  value  of  difference  score  for  lucid  minus  non-lucid  epochs. 

REM  density  (EM) 

EML  >   EMN 
[t(  1 2)  =   4.36;  K-0001) 

EMLND  >   0 |r(l  2)  =   3.93;  |<.002J 

Respiration  Rate  (RR) 

RRL >   RRN [t(7)  =   4.07;  ftC.OCHI 
RRLND >   0 [t<7)=4.49;  pC-0041 

Heart  Rate  (HR) 

HRL >   HRN |t(8)=2.54;  pC025| 
HRLND >   0 |t(8)=2.91;  {<-011 

Skin  Potential  (SP) 

SPL  >   SPN (t(8)  =   3.00;  fK.01) 
SPLND  > [t(8)  =   2.41;  p<  01| 

epochs  of  SVLD  REM  periods  are  characterized  by  significantly  higher  levels 
of  physiological  activation  than  are  epochs  of  preceding  non-lucid  REM  from 
the  same  REM  period  (see  Table  1). 

In  order  to  follow  the  temporal  variations  of  physiology  correlated  with 
the  development  and  initiation  of  lucidity,  for  each  SVLD  REM  period  the 
physiological  variables  were  converted  to  Z-scores  and  averaged  across  dreams 
and  subjects.  Figure  3   is  a   histogram  of  the  resultant  mean  Z-scores  for  the 
ten  minutes  before  and  the  five  minutes  after  the  initiation  6f  lucidity.  Note 
the  highly  significant  increases  in  physiological  activation  during  the  30 
seconds  before  and  after  lucidity  onset. 

Physiological  data  (EM,  RR,  HR,  and  SP)  were  scored  for  61  control  non-lucid 
REM  periods  (NLREMPs),  derived  from  the  same  13  subjects,  in  order  to  allow 
comparison  with  SVLDs  (LDREMPs).  Mean  values  for  EM  and  SP  were  signifi- 

cantly higher  for  LDREMPs  than  NLREMP  controls  (RR  and  HR  did  not  differ). 
If  lucid  dream  probability  (LDPROB)  were  constant  across  time  during  REM 

periods,  lucid  dreams  should  occur  most  frequently  in  the  first  few  minutes 
of  REM.  On  this  hypothesis,  LDPROB  should  be  a   monotonically  decreas- 

ing function  of  time  into  REM,  following  the  survivor  function  of  mean  REM 
period  lengths  (REMLEN).  Although  REMLEN  proved  to  be  an  excellent 
predictor  of  LDPROB  (r=. 97,  fK-005),  our  data  showed  that  LDPROB  does 
not  reach  its  maximum  before  about  five  to  seven  minutes  into  REM.  The 
discrepancy  between  theory  and  observation  is  particularly  acute  for  WILDs: 
only  one  out  of  21  WILDs  occurred  during  the  first  four  minutes  of  REM, 
suggesting  that  there  must  be  another  factor  contributing  to  the  distribution 
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Figure  3: 
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Histograms  of  mean  Z-scores  for  EM,  RR,  HR,  and  SP.  Bins  are  30  seconds  in  lengt 
with  t   =   0   representing  the  signaled  onset  of  lucidity.  Ns  vary  with  variable  and  bii 
but  all  values  are  averaged  across  lucid  dreams  and  subjects.  (*f><.05) 

of  lucid  dreams  within  REM  periods. 

Having  found  that  lucid  dreams  reliably  occur  during  activated  REM,  we 

predicted  that  LDPROB  would  share  significant  variance  with  measures  of 

CNS  activation.  Since  it  has  been  reported  that  eye-movement  density  starts 
at  a   low  level  at  the  beginning  of  REM  periods  and  increases  until  it  reaches 

a   peak  after  approximately  five  to  seven  minutes  (Aserinsky,  1971),  we 

hypothesized  that  LDPROB  should  follow  a   parallel  development.  Accor- 

dingly, we  found  that  mean  eye-movement  density  (EM)  correlated  positive- 

ly and  significantly  with  LDPROB  (r=.66,  fK.Ol).  In  a   regression  of  LDPROB 
on  EM  and  REMLEN,  both  variables  entered  significantly,  giving  an  adjusted 

multiple  R   =   .98  (p<.005). 

most  exclusively”  towards  the  end  of  the  night  (Garfield,  1975;  Green,  1968; 
LaBerge,  1985a).  Cohen  (1979)  has  argued  that  the  left  hemisphere  shows  a 

gradual  increase  in  dominance  across  the  night.  Since  left-hemisphere  abstract 

symbolic  functions  are  *   ndoubtedly  crucial  for  lucid  dreaming,  Cohens  GILD 
hypothesis  led  us  to  predict  (LaBerge,  1985b)  that  the  probability  of  dream 

lucidity  should  increase  with  time  of  night. 

For  each  subject  a   median  split  for  total  REM  time  was  determined;  11  of 

the  subjects  had  more  lucid  dreams  in  the  later  half  of  REM  than  in  the  earlier 

half  (binomial  test;  p<.01).  For  the  combined  sample,  relative  lucidity 

probability  was  calculated  for  REM  periods  1-6  of  the  night  by  dividing  the 

total  number  of  lucid  dreams  observed  in  a   given  REM  period  by  the  cor- 

responding total  time  in  stage  REM  for  the  same  REM  period.  A   regression 

analysis  clearly  demonstrated  that  relative  lucidity  probability  was  a   linear 

function  of  ordinal  REM  period  number  (r=.98,  fK.0001).  No  measure  of  ac- 
tivation (EM,  RR,  HR,  SP)  even  approached  significance  when  entered  into 

the  regression  equation.  These  results  strongly  support  the  conclusion  that 

lucid  dreams  are  more  likely  to  occur  in  later  REM  periods  than  in  earlier 

ones  — provided,  of  course,  that  sleep  is  continued  long  enough. 
Our  demonstration  that  lucid  dreams  are  reliably  associated  with  elevated 

levels  of  physiological  activation,  may  raise  a   question:  why  is  lucid  dream- 

ing the  exception  rather  than  the  rule?  After  all,  physiological  activation  ade- 
quate for  lucidity  probably  occurs  every  night  during  most  REM  periods;  why 

then  do  we  not  become  lucid  more  frequently?  It  appears  plausible  that  we 

usually  lack  an  appropriate  pre-sleep,  and  thus,  REM  cognitive  set  (i.e.,  the 
intention  to  become  conscious  of  our  dreaming).  Although  the  importance 

of  physiological  factors  in  the  genesis  of  dream  lucidity  is  clear,  it  seems  equally 

clear  that  psychological  factors  are  no  less  important. 

It  is  also  worth  noting  that  the  ability  of  lucid  dreamers  to  deliberately  per- 

form dream  actions  in  accordance  with  pre-sleep  agreement  makes  possible 

an  experimental  paradigm  allowing  the  methodical  and  precise  determina- 
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Although  we  are  usually  unaware  of  the  fact  that  we  are  dreaming  while  we  are 
dreaming,  at  times  a   remarkable  exception  occurs,  and  our  consciousness  be- 

comes lucid  enough  for  us  to  realize  that  we  are  dreaming.  Lucid  dreamers  report 
being  able  to  freely  remember  the  circumstances  of  waking  life,  to  think  clearly, 
and  to  act  deliberately  upon  reflection,  all  the  while  experiencing  a   dream  world 
that  seems  vividly  real  (Green,  1968;  LaBerge,  1985a).  This  is  all  in  contrast  to 
the  usual  characterization  of  dreams  as  typically  lacking  any  reflective  awareness or  true  volition  (Rechtschaffen,  1978). 

Indeed,  the  concept  of  conscious  sleep  can  seem  so  self-contradictory  and 
paradoxical  to  certain  ways  of  thinking  that  some  theoreticians  have  considered 
lucid  dreams  impossible  and  even  absurd.  Probably  the  most  extreme  example  of 
this  point  of  view  is  provided  by  Malcolm  (1959),  who  argued  that  if  being 
asleep  means  experiencing  nothing  whatsoever,  “ 'dreams”  are  not  experiences 
during  sleep  at  all  but  only  the  reports  we  tell  after  awakening.  This  concept  of 
sleep  led  Malcolm  to  conclude  that  the  idea  that  someone  might  reason  while 
asleep  is  “meaningless.”  From  here,  the  philosopher  reasoned  that 

If  “I  am  dreaming”  could  express  a   judgment  it  would  imply  the  judgment  I   am 
asleep,’  and  therefore  the  absurdity  of  the  latter  proves  the  absurdity  of  the  former.” 
Thus  the  supposed  judgement  that  one  is  dreaming”  is  “unintelligible”  and  “an inherently  absurd  form  of  words  (Malcolm,  1959,  pp.  48-50) 

Plenum  Press 

The  point  of  this  example  is  to  show  the  skeptical  light  in  which  accounts  of 
ucid  dreaming  were  viewed  before  physiological  proof  of  the  reality  of  the 

STEPHEN  LaBERGE  *   Department  of  Psychology,  Stanford  University,  Stanford,  CA  94305. New  York  and  London 
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phenomenon  made  philosophical  arguments  moot.  As  for  the  occasional  reports 

in  which  dreamers  claimed  to  have  been  fully  conscious  that  they  were  dreaming 
while  they  were  dreaming,  the  orthodox  view  in  sleep  and  dream  research  as- 

sumed (until  very  recently)  that  anecdotal  accounts  of  lucid  dreams  must  be 
somehow  spurious. 

Nevertheless,  people  still  reported  dreaming  the  impossible  dream,  so  the 

question  was  raised:  “Under  what  presumably  abnormal  physiological  conditions 
do  reports  of  ‘lucid’  dreams  occur?”  In  the  absence  of  empirical  ence  bearing  on 
the  question,  speculation  largely  favored  two  answers:  either  wakefulness  or 

NREM  sleep.  Most  sleep  researchers  were  apparently  inclined  to  accept 

Hartmann’s  “impression”  that  lucid  dreams  were  “not  typical  parts  of  dreaming 
thought,  but  rather  brief  arousals”  (Hartmann,  1975,  p.  74;  cf.  Berger,  1977) 

mon  during  REM  sleep  and  proposed  these  “microawakenings”  as  the  physiolog- 
ical basis  for  lucid  dream  reports.  Although  no  one  had  put  forward  any  evidence 

for  this  mechanism,  it  seems  to  have  been  the  received  opinion  (cf.  Foulkes,  1974) 
up  until  the  last  few  years.  A   similar  view  was  put  forward  by  Antrobus,  Antrobus, 
and  Fisher  ( 1 965)  who  predicted  that  recognition  by  the  dreamer  of  the  fact  that  he 

or  she  is  dreaming  would  either  immediately  terminate  the  dream  or  continue  in 

NREM  sleep.  Likewise,  Hall  (1977)  speculated  that  lucid  dreams  may  represent 

“a  transition  from  Stage-1  REM  to  Stage-4  mentation”  (p.  312).  Green  (1968) 
seems  to  have  been  alone  in  reasoning  that,  because  lucid  dreams  usually  arise 

from  nonlucid  dreams,  “we  may  tentatively  expect  to  find  lucid  dreams  occur- 

ring, as  do  other  dreams,  during  the  ‘paradoxical’  phase  of  sleep”  (p.  128). 

Empirical  evidence  began  to  appear  in  the  late  1970s  supporting  Green’s 
speculation  that  lucid  dreams  occur  during  REM  sleep.  Based  on  standard  sleep 
recordings  of  two  subjects  who  reported  a   total  of  three  lucid  dreams  upon 

awakening  from  REM  periods,  Ogilvie,  Hunt,  Sawicki,  and  McGowan  (1978) 

cautiously  concluded  that  “it  may  be  that  lucid  dreams  begin  in  REM”  (p.  165). 
However,  no  proof  was  given  that  the  reported  lucid  dreams  themselves  had  in 

fact  occurred  during  the  REM  sleep  immediately  preceding  the  awakenings  and 

reports.  Indeed,  the  subjects  themselves  were  uncertain  about  when  their  lucid 

dreams  had  taken  place.  What  was  needed  to  unambiguously  establish  the  physi- 

ological status  of  lucid  dreams  was  some  sort  of  on-the-scene  report  from  the 

dream,  an  idea  first  suggested  by  Tart  (1965). 

LaBerge  and  his  colleagues  at  Stanford  University  provided  this  verification 

by  arranging  for  subjects  to  signal  the  onset  of  a   lucid  dream  immediately  upon 

realizing  that  they  were  dreaming  by  performing  specific  patterns  of  dream 

actions  that  would  be  observable  on  a   polygraph  (i.e.,  eye  movements  and  fist 

clenches).  Using  this  approach,  LaBerge,  Nagel,  Dement,  and  Zarcone  (1981) 

reported  that  the  occurrence  of  lucid  dreaming  during  unequivocal  REM  sleep 

had  been  demonstrated  for  five  subjects.  After  being  instructed  in  the  method  of 

lucid  dream  induction  (MILD)  described  by  LaBerge  (1980b),  the  subjects  were 
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of  the  34  nights  of  the  study,  35 

iucid  dreams  were  reported  subsequent  to  spontaneous  
awaking  from  various 

taaes  of  sleep  as  follows:  REM  sleep  32  times,  NREM  
Stage- 1,  twice,  and 

during  the  transition  from  NREM  Stage-2  to  REM,  once.  
The  subjects  reported 

signaling  during  30  of  these  lucid  dreams.  After  
each  recording,  the  reports 

mentioning  signals  were  submitted  along  with  the  respective  
polysomnograms  to 

a   judge  uninformed  of  the  times  of  the  reports.  In  24  cases  
(90%),  the  judge  was 

able  to  select  the  appropriate  30-second  epoch  on  the  
basis  of  correspondence 

between  reported  and  observed  signals.  All  signals  associated  
with  lucid  dream 

reports  occurred  during  epochs  of  unambiguous  REM  sleep  
scored  according  to 

the  conventional  criteria  (Rechtschaffen  &   Kales,  1968). 

A   replication  of  this  study  with  two  additional  subjects  an
d  20  more  lucid 

dreams  produced  identical  results  (LaBerge,  Nagel,  Taylor, 
 Dement,  &   Zarcone, 

1981)*  LaBerge  et  al .   argued  that  their  investigations  
demonstrated  that  lucid 

dreaming  usually  (though  perhaps  not  exclusively)  occ
urs  during  REM  sleep. 

This  conclusion  is  supported  by  research  carried  out  in  sev
eral  other  laboratories 

(Dane,  1984;  Fenwick  et  al . ,   1984;  Heame,  1978;  Ogilvie,  Hunt,  Kushniruk,  & 

Newman,  1983). 

Ogilvie  et  al.  (1983)  reported  the  physiological  state  precedi
ng  14  spon- 

taneous lucidity  signals  as  unqualified  REM  in  12  (86%)  of  the  ca
ses;  of  the 

remaining  2   cases,  1   was  “ambiguous”  REM  and  the  other
  appeared  to  be 

wakefulness.  Keith  Heame  and  Alan  Worsley  collaborated  on  a   pioneering 
 study 

of  lucid  dreaming  in  which  the  latter  spent  50  nonconsecutive  nigh
ts  in  the  sleep 

lab  while  the  former  monitored  the  polygraph.  Worsley  reported  signal
ing  in 

eight  lucid  dreams,  all  of  which  were  described  by  Heame  (1978) 
 as  having 

occurred  during  unambiguous  REM  sleep. 

Brylowski,  LaBerge,  Levitan,  Booth,  and  Nelson  (1986)  monitored 
 a   single 

skilled  lucid  dreamer  for  four  nights  while  measuring  the  subject’s  H-
reflex.  The 

reflex  was  evoked  every  5   seconds  and  later  measured  and  analyz
ed  for  dif- 

ferences in  suppression  between  lucid  and  nonlucid  REM.  They  found  that  the 

H-reflex  was  significantly  suppressed  during  lucid  REM  as  compared  to  no
nlucid 

REM  (p  <   ,00i).  Because  H-reflex  suppression  is  often  considere
d  a   unique 

hallmark  of  REM  sleep,  this  finding  should  finally  lay  to  rest  the  notion  that
  lucid 

dreams  do  not  occur  during  REM. 

However,  demonstrations  that  signaling  of  lucid  dreams  occurs  during  R
EM 

sleep  may  raise  another  kind  of  question  for  some  readers:  What  exact
ly  do  we 

mean  by  the  assertion  that  lucid  dreamers  are  "asleep?  Perhaps  th
ese  dream- 

ers” are  not  really  dreamers,  as  some  argued  in  the  last  century;  or  perhaps  this 

“sleep”  is  not  really  sleep,  as  some  have  argued  in  this  century.  How  do  we 

know  that  lucid  dreamers  are  "really  asleep”  when  they  signal?  If  we  consi
der 

perception  of  the  external  world  as  a   criterion  of  being  awake  (to  the  exte
rnal 

world),  we  can  conclude  that  they  are  actually  asleep  (to  the  external  world) 

because,  although  they  know  they  are  in  the  laboratory,  this  knowledge 
 is  a 
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tion  of  psychophysiological  correspondence  during  REM  dreaming.  The 
viability  of  this  approach  has  been  demonstrated  for  a   variety  of  dreamed 
behaviors  including  dreamed  hand  and  eye  movements,  subjective  estima- 
tion  of  temporal  duration  in  the  dream  (LaBerge,  1985a),  dreamed  singing 
and  counting  (LaBerge  and  Dement,  1982a),  voluntary  alterations  of  respira- 
tion  (LaBerge  and  Dement,  1982b),  and  dreamed  sexual  activity  (LaBerge, 
Greenleaf,  and  Kedzierski,  1983). 
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remaining  21  (28%)  as  wiiAppfie&ied  fie|EcR>QteaSQv50ft0/p||p8  :   C 
than  WILDs  (binomial  test,  p   <   .0001).  Compared  to  DILDs,  WlLDs  ̂  

more  frequently  immediately  preceded  by  physiological  indications  of  awak  ** 
Iflg  (Chi-SOUared  —   38-3-  I   df-  p   <   (XX)^  estahlishino  thi=»  valirlUlf  _« 

mg  lucid  dreams  in  this  manner.  See  Figures  2   and  3   for  illustrations  of  these  t   * 
types  of  lucid  dreams.  W° 

The  distributions  of  DILD  and  WILD  latencies  from  the  onset  of  REM 

significantly  different  (LaBerge,  Levitan,  &   Dement,  1986).  A   Wald-WolfoJjT 
test  demonstrated  that  WILDs  do  not  occur  as  early  or  late  in  REM  periods 
DILDs  do  (p  <   .0015).  This  difference  may  be  simply  explained:  As  a   matter  of 
definition,  a   necessary  condition  for  a   WILD  to  occur  is  a   transitory  awakenin 
followed  by  a   return  to  REM  sleep.  If  the  awakening  were  to  happen  too  near  to 
the  beginning  of  REM,  the  REM  period  might  simply  be  aborted.  Similarly,  jf 
the  awakening  were  to  occur  too  near  to  the  “natural”  end  of  the  REM  period  it 
would  be  more  likely  that  REM  would  not  resume  but  that  wakefulness  would 
persist  or  a   NREM  sleep  stage  would  ensue. 

To  summarize,  an  elevated  level  of  CNS  activation  seems  to  be  a   necessary 
condition  for  the  occurrence  of  lucid  dreams.  Were  this  condition  unnecessary 

Figure  3.  A   typical  lucid  dream  initiated  from  a   transient  awakening  during  REM  (WILD).  Six 
channels  of  physiological  data  (left  and  right  temporal  EEG  |T3  and  T4],  left  and  right  eye 
movements  |LOC  and  ROC|,  chin  muscle  tone  |EMG|,  and  electrocardiogram  |ECG))  from  the 
last  3   min  of  a   14-min  REM  period  are  shown.  The  subject  awoke  at  1   and  after  40  seconds 
returned  to  REM  sleep  at  2,  and  realized  he  was  dreaming  15s  later  and  signaled  at  3.  Next  he 
carried  out  the  agreed-upon  experimental  task  in  his  lucid  dream,  singing  between  signals  3 
and  4,  and  counting  between  signals  4   and  5.  This  allowed  comparison  of  left  and  right 

hemisphere  activation  during  the  two  tasks  (LaBerge  &   Dement,  1982b).  Note  the  heart-rale 

acceleration-deceleration  pattern  at  awakening  (1)  and  at  lucidity  onset  (3)  and  the  skin  poten- 
tial potential  artifacts  in  the  EEG  (particularly  T4)  at  lucidity  onset  (3).  Calibrations  are  50  mV 

and  5   seconds. 
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ll)Cld  dree  stage  of  s!eep  Why  thcn  is  CNS  activation  necessary  for  lucid 

perhaps  Evjdent|y  the  hjgh  ,eve,  of  cognitive  function  involved  in  lucid 
— .;r^c  a   rnrrf*snondinplv  high  level  of  neuronal  activation.  In  terms 

tm|-ius' s   (]986)  adaptation  of  Anderson’s  (1983)  ACT* 
 model  of  cognition 

°f  Naming,  working  memory  capacity  is  proportional  
to  cognitive  activation, 

10  dth  in  turn  is  proportional  to  cortical  activation.  Becoming  lucid  requires 
 an 

*h,C  ate  level  of  working  memory  to  activate  the  presleep  intention  to  recogni
ze 

aume  is  dreaming.  This  level  of  activation  is  a
pparently  not  always  available 

during  sleep  but  normally  only  
during  phasic  REM. 

tHE  TEMPORAL  DISTRIBUTION  OF  LUC
ID  DREAMS 

St  Thomas  Aquinas  mentioned  “that  sometimes  while  as
leep  a   man  may 

udee  that  what  he  sees  is  a   dream,  discerning  as  it
  were,  between  things  and 

iheir  images”  and  that  this  happens  especially  “towa
rds  the  end  of  sleep,  in 

sober  men  and  those  who  are  gifted  with  a   strong  imagin
ation.”  (Aquinas,  1947, 

p   430).  Van  Eeden  (1913)  stated  that  his  lucid  
dreams  invariably  occurred 

between  5   and  8   o’clock  in  the  morning.  By  way  of  explan
ation,  he  quoted 

Dante’s  characterization  of  these  hours  as  the  time  “when
  swallows  begin  to 

warble  and  our  mind  is  least  clogged  by  the  material  bod
y.  Garfield  (1975) 

exactly  agreed  with  van  Eeden’s  observation,  though  perhap
s  not  with  his  poetic 

explanation.  LaBerge  (1979)  plotted  the  times  of  212  o
f  his  lucid  dreams  and 

found  their  pattern  of  occurrence  closely  fit  the  usual  cyclic  dis
tribution  of  REM 

periods.  He  suggested  that  the  fact  that  most  REM  sleep  occurs
  toward  the  end  of 

the  night  provided  a   plausible  explanation  for  Van  Eed
en’s  and  Garfield’s  obser- 

vations. Later,  LaBerge  (1980a)  tested  this  hypothesis  by  comparing  the  te
m- 

poral distribution  of  his  lucid  dreams  with  that  expected  on  the  basis  of  n
ormative 

data  from  Williams,  Karacan,  and  Jursch  (1974).  A   chi-square  test  i
ndicated  that 

the  observed  distribution  of  lucid  dreams  in  the  first  three  REM  periods  was  n
ot 

significantly  different  from  what  would  be  expected  on  the  basis  of  mean 
 REM 

period  lengths  at  different  times  of  the  night. 

Cohen  (1979)  argued  that  the  left  hemisphere  shows  a   gradual
  increase  in 

dominance  across  the  night  (but  see  Armitage,  Hoffmann,  Moffitt,  &   Sheare
r, 

1985).  Since  left-hemisphere  abstract  symbolic  functions  are  undoubtedly  crucial 

for  lucid  dreaming,  Cohen’s  GILD  hypothesis  led  LaBerge  (1985b)  to  predict 

I   that  the  probability  of  dream  lucidity  should  increase  with  time  of  night, 

i   This  hypothesis  was  tested  by  LaBerge  et  al.  (1986).  For  each  of  their 
 12 

|   subjects,  a   median  split  for  total  REM  time  was  determined;  1 1   of  their  subjects 

l»d  more  lucid  dreams  in  the  later  half  of  their  REM  than  in  the  earlier  (binomial 

lest;  p   <   .01).  For  the  combined  sample,  relative  lucidity  probability  was  calcu- 

lated for  REM  periods  1   through  6   of  the  night  by  dividing  the  total  number  of 
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lucid  dreams  observed  in  a   : 

stage  REM  for  the  same  REM  period.  A   regression  analysis  clearly  demonstrated 
that  relative  lucidity  probability  was  a   linear  function  of  ordinal  REM  period 
number  (r  =   .98,  p   <   .0001).  No  measure  of  activation  (EM,  RR,  HR,  SP)  even 
approached  significance  when  entered  into  the  regression  equation,  indicating 
that  the  increase  in  lucid  dream  probability  is  not  explained  by  a   general  increase 
in  CNS  activation  across  the  night.  These  results  strongly  support  the  conclusion 
that  lucid  dreams  are  more  likely  to  occur  in  later  REM  periods  than  in  earlier 
ones — provided,  of  course,  that  sleep  is  continued  long  enough. 

Another  factor  influencing  the  temporal  distribution  of  lucid  dreams  is 

initiation  type.  LaBerge’s  (1987)  personal  record  of  lucid  dreams  indicates  that, 
for  him,  W-type  lucid  dreams  are  over  10  times  more  frequent  during  afternoon 
naps  than  they  are  during  the  first  REM  period  of  the  night  (p  <   .0002). 

EEG  ALPHA  ACTIVITY  DURING  REM  LUCID  DREAMS 

The  fact  that  lucid  dreaming  occurs  during  REM  sleep  partially  defines  the 
sort  of  EEG  activity  characteristic  of  lucid  dreams.  However,  the  standard  crite- 

ria for  determining  REM  sleep  (Rechtschaffen  &   Kales,  1968)  are  quite  general 
when  referring  to  the  EEG,  being  simply  “relatively  low  voltage,  mixed  fre- 

quency,” without  specifying  how  much  of  which  frequencies  might  be  mixed. As  noted  previously,  REM  sleep  is  a   labile  and  heterogeneous  state.  For  exam- 
ple, during  REM,  the  EEG  sometimes  shows  predominant  2   to  3   Hz  “sawtooth” 

waves,  whereas  at  other  times  it  may  exhibit  prominent  8   to  10  Hz  alpha  waves. 
Consequently,  the  question  arises:  Does  the  range  of  EEG  activity  characteristic 
of  lucid  dreams  reliably  differ  in  any  way  from  that  of  nonlucid  dreams? 

In  a   series  of  studies,  Ogilvie  and  colleagues  have  pursued  the  hypothesis 
that  lucid  dreams  are  associated  with  high  levels  of  alpha  activity.  In  the  first  of 

these  investigations,  they  came  to  the  initial  “impression  that  alpha  is  the  domi- 
nant EEG  frequency  during  lucid  dreams”  on  the  rather  shaky  grounds  of  a 

comparison  of  “percent  alpha  in  the  EEG”  of  just  two  lucid  dream  REM  periods 
with  percentage  alpha  for  six  nonlucid  dream  REM  periods  for  a   single  subject 
(Ogilvie,  Hunt,  Sawicki,  &   McGowan,  1978,  p.  165). 

Ogilvie,  Hunt,  Tyson,  Lucescu,  and  Jeakins  (1982)  followed  up  their  pre- 
liminary work  with  a   larger  study  in  which  10  subjects  (all  good  dream  recallers, 

with  a   wide  range  of  lucid  dreaming  ability)  were  recorded  2   nights  each  in  the 
sleep  laboratory,  during  which  they  were  awakened  four  times  per  night  from 
REM  sleep:  half  of  the  time  during  periods  of  relatively  high  alpha  and  half  of  the 
time  during  relatively  low  alpha.  Dream  reports  were  collected  and  rated  on  a 
lucidity  scale  by  a   judge  blind  to  the  awakening  condition.  Significantly  higher 
lucidity  ratings  were  obtained  for  high-alpha  compared  to  low-alpha  awakenings. 

Several  methodological  problems  of  this  study  cast  doubt  on  Ogilvie  et  al.  ’s 

PSYCHOPHYSIOLOGY  of  lucid  drea
ming  1 4   4 

^P^fFconSLum^afl^cIcPiftMSQ^ls^ciated  with  high  alpha  ac
tivity.  One 

is  that  the  differences  found  between  low  and  high  a
lpha  reports  were  based 

*   rimarily  on  the  degrees  of  prelucidity  in  the  reports.  Even  mo
re  important  *   we 

have  no  assurance  of  whether,  in  either  condition,  the  episode 
 of  prelucidity  or 

lucidity  occurred  in  association  with  the  final  20  to  
30  second  period  of  either 

high  or  low  alpha  activity  that  determined  the  awakeni
ng  condition.  Moreover, 

because  none  of  the  dreams  classified  as  lucid  were  marked  b
y  any  signals,  we 

have  no  proof  that  they  were  in  fact  lucid  dreams,  nor  in 
 any  case  do  we  have  any 

way  of  determining  what  the  degree  of  alpha  activity  was  
during  the  frequently 

brief  episodes  of  lucidity. 
Because  of  Ogilvie  el  al.  ’s  (1982)  design,  we  cannot  exclude  the  po

ssibility 

that  what  their  study  may  actually  have  demonstrated  
is  that  the  tendencies  of 

luciTvaiy  w^t^t^^moun^of^l^^actMty^ither  just 
 before  or  during  the 

process  of  awakening.  Support  for  this  interpretation  
comes  from  an  earlier 

study,  which  concluded  that  mentation  reports  collected  f
rom  REM  periods 

showing  EEGs  with  a   high  proportion  of  alpha  waves
  were  associated  with 

“some  feeling  of  control  over  the  content”  and  were  frequently 
 labeled  by 

subjects  as  “thoughts”  rather  than  “dreams”  (Goodenough,  Shapiro,
  Holden, 

&   Steinschriber,  1959). 

There  is  another  possible  design  problem  with  the  Ogilvie  et  al.  (1
982) 

study  that  seems  serious  enough  to  merit  mention:  The  judges  lucidit
y  ratings 

were  based  not  upon  the  spontaneous  dream  reports  but  on  the  s
ubjects’  answers 

to  rather  leading  questions  subsequently  posed  by  the  interviewer,  suc
h  as  Was 

there  any  point  when  you  wondered  whether  or  not  you  mig
ht  be  dreaming?” 

and  “Was  there  any  point  at  which  you  knew  you  were  dreaming  whil
e  the 

dream  was  going  on?”  The  demand  characteristics  should  be
  obvious.  Addi- 

;   tionally,  there  is  a   problem  that  retrospective  judgments  about  e
arlier  states  of 

i   mind  are  likely  to  be  confounded  by  our  current  mental  state.  Cognitive  capaci- 
i   ties  we  currently  possess  are  likely  to  be  mistakenly  remembered  as  having  be

en 

j   present  in  an  earlier  state.  A   conservative  approach  should  perhaps  put  more 

weight  on  the  original  dream  reports;  in  the  present  context,  one  
would  iike  to 

know  how  many  subjects  spontaneously  mentioned  in  their  reports  that  t
hey  had 

been  prelucid  or  lucid. 

In  a   more  recent  study,  Ogilvie  et  al.  (1983)  remedied  several  of  t
hese 

methodological  problems  and  arrived  at  a   conclusion  regarding  alpha  activity  and 

lucidity  unsupportive  of  their  earlier  work.  They  studied  eight  lucid  dreamers  for
 

1   to  4   nights  in  a   sleep  lab.  The  subjects  were  awakened  from  REM  following 

spontaneous  or  cued  eye  movement  signals.  The  cue  buzzer  sounded  after  15 

minutes  of  REM  during  periods  of  either  high  or  low  alpha  activity.  The  subjects 

were  to  signal  at  the  cue  and  again  30  seconds  later  if  in  a   lucid  dream.  Reports 

were  elicited  30  to  60  seconds  after  cued  or  spontaneous  signals  and  rated  for 

lucidity.  Contrary  to  their  earlier  findings,  the  low-alpha  condition  yielded 

Cl 
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slightly  more  lucid  dreams  than  the  high-alpha  condition;  however,  this  dif- 

ference was  not  statistically  significant.  Addressing  this  same  issue,  LaBerge 

(1980b)  performed  a   Fourier  analysis  on  EEG  activity  (C3/A 1 )   for  a   single  lucid 

dream  REM  period.  Comparison  of  the  spectral  profiles  for  the  lucid  and  non- 

lucid  portions  of  the  REM  period  revealed  alpha  activity  for  the  nonlucid  portion 

to  more  closely  resemble  the  waking  EEG  spectrum  than  did  that  in  the  lucid 

portion;  however,  the  two  REM  samples  did  not  significantly  differ. 

In  summary,  it  would  seem  that  at  this  point  no  reliable  association  of  lucid 

dreaming  with  alpha  activity  (whether  high  or  low)  has  been  established.  A   more 

productive  approach  to  the  question  of  EEG  in  lucid  versus  nonlucid  REM  would 

probably  involve  quantifying  whole-band  EEG  frequency  spectra  from  several 

electrode  placements  and  comparing  signal-verified  lucid  dreams  with  nonlucid 
controls. 

NREM  LUCID  DREAMS 

The  findings  summarized  here  indicating  that  lucid  dreams  typically  occur 

in  REM  sleep  should  not  be  misconstrued  to  suggest  that  lucid  dreams  never 

occur  in  NREM  sleep.  In  fact,  in  LaBerge,  Nagel,  Dement  and  Zarcone’s  initial 
study  (1981),  lucid  dreams  were  reported  by  two  subjects  after  spontaneous 

awakening  from  NREM  sleep  (Stage-2  once;  Stage- 1 ,   twice).  The  Stage-2  report 

indicated  only  a   brief  moment  of  lucidity  before  awakening;  because  the  subject 

was  unable  to  signal  while  lucid  we  cannot  be  certain  that  her  experience  took 

place  during  Stage-2  sleep  and  not  while  awakening.  As  for  the  NREM  Stage-1 

reports,  although  the  subject  reported  signaling  before  awakening  on  these  occa- 

sions, no  signals  could  be  verified  on  her  polysomnogram. 

LaBerge  (1980a)  polysomnographically  recorded  a   single  trained  subject 

during  sleep  onset  on  3   consecutive  nights.  The  subject  reported  a   rich  history  of 

hypnagogic  imagery.  On  the  experimental  nights,  she  made  an  effort  to  retain 

consciousness  while  entering  sleep-onset  dream  states.  “Dreaming”  was  dis- 
tinguished from  other  sleep-onset  mentation  by  the  two  requirements  that  (1)  the 

subject  was  subjectively  asleep  (i.e.,  unaware  of  the  actual  position  of  her  body 

in  bed)  and  (2)  that  she  hallucinated  her  body  within  the  dream  scene. 

On  each  of  the  experimental  sessions  (lasting  about  2   hours),  the  subject 

repeatedly  rested  quietly,  but  vigilantly,  and  while  drifting  off  to  sleep  counted  to 

herself  (“One,  two,  three,  .   .   .”)  until  she  began  to  dream,  at  which  point  she 
awakened  and  tape-recorded  a   mentation  report.  In  25  of  the  42  resultant  dream 

reports  (all  of  which  were  very  short),  the  subject  claimed  to  have  been  lucid. 

The  following  is  a   typical  report:  “I  am  in  the  grocery  store,  going  down  an 

aisle;  only  I   am  standing  on  a   cart.  It  is  whizzing  real  fast.  As  1   go  by  the  Coke 

and  Pepsi  bottles,  I   realize  that  1   am  dreaming.  I   think  to  look  at  my  hands,  but 

they  won’t  move  up  to  eye  level”  (p.  101 ).  Note  the  absence  of  voluntary  control 

over  the  body  image,  a   very  unusual  condition  for  REM  lucid  dreams.  Visual 
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-RDP96-op^p^fi  mmtm&u  of  these  “dreamlets”  to  have jnspect,°  .   sleep,  with  slow  eye  movements. 

pilot  study  makes  it  clear  that  the
  observed  frequency^  NREM  l

ucid 
T*1 “   ̂ ...      — n-vAntai  rWinnd  characteristics.  The  same  point  is 

will  oepciiu  Ull  —     

drC!Thv  Dane  (1983).  who  found  a   hig
h  proportion  of  lucid  dream  reports 

madC  nJfrom  NREM  under  conditions  of  heighten
ed  attention  during  sleep  onset 

inactions  that  “dreams  occur  durin
g  NREM  as  we  as  during 

andM  ̂p”  (p.  249).  A   comparative  stud
y  of  REM  versus  NREM  (and  wak- 

ine”)  lucid  dreaming  dearly
  needs  to  be  done. 

PSVCHOPHYSIOLOGICAL
  RELATIONSHIPS  DURI

NG  REM  SLEEP 

One  of  the  major  obstacles  im
peding  the  development  of  hu

man  ron- 

a-iousness  as  a   topic  of  rigorous  scie
ntific  study  has  been  that  the  only  

direct 

Account  available  of  the  priva
te  events  occurring  in  a   per

son’s  mind  I   is  h.s  or  her 

own  subjective  report.  Subjective  repor
ts,  unfortunately,  are  not  sublet  to  ob

jec^ 

:c  verification — at  least  not  directly.  To  make  mat
ters  worse,  of  all  the  bad 

witnesses” — as  Heraclitus  called  the  senses— “i
ntrospection  appears  to  be  the 

leasTrehable.  Introspection  is  not  r
eally  even  a   sense:  We  do  not  si

mply  look 

and  see”  the  contents  of  our  minds;  w
hat  we  “see”  there  is^ely  depen

dent  on 

what  we  expect  to  see  based  on  ou
r  theories  of  ourselves.  These  th

eories  tend  o 

portray  ourselves  as  more  consiste
nt  and  rational  than  we  really  ar

e  (Nisbett  & 

wSn  1977).  Given  that  the  only
  witness  is  of  uncertain  reliability

,  what  we 

need  in’oider  to  study  consciousness  more  obje
ctively  is  a   “J * 

ing  the  testimony  of  the  “1-witn
ess,”  and  this  is  prec.sely  the  

role  of  the 

psychophysiological  approach.  A  
 key  element  in  this  new  strategy  

is  the  idea  o 

making5 full  use  of  the  subject’s  coope
rativeness  and  intelligence.  A   Eequen

 

practice  in  experimental  psychology 
 requires  the  deception  of  subjects  a

bout 

true  nature  of  the  experiment.  This  has 
 the  advantage  of  minimizing  the  effect

  the 

subject’s  knowledge  might  have  on  th
e  experiment.  But  this  particular  met

h- 

odology is  inappropriate  when  the  object  of  t
he  investigation  is  the  subject  s   own 

consciousness.  In  this  case,  a   more  s
uitable  approach  is  one  in  which  the

  di- 

chotomous  subject/experimenter  relat
ionship  is  modified,  er  aps  su  jec  s 

should  be  regarded  as— to  borrow  an
  anthropological  term— participan 

observ
ers.  

. 

What  about  the  problem  of  the  uncerta
in  reliability  of  introspective  account

s 

of  consciousness?  There  are  two  strategies  like
ly  to  increase  our  con  '   e^ce 

the  reliability  of  subjective  reports:  In  the  fi
rst  place,  it  helps  to  study  highly 

trained  (and  lucid)  subjects  who  are  skillfu
l  reporters.  Second,  we  can  ma  e   use 

of  the  fact  that  the  convergent  agreement  of
  physiological  measures  and  subjec- 

tive reports  provides  a   degree  of  validation  to  t
he  latter  (Stoyva  and  army  a, l%8).  .   . 

The  fact  that  lucid  dreamers  can  remem
ber  to  perform  predetermined  ac- 
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tions  and  signal  to  the  laborat^^^VteCk<fiQBJ|el(««®ft  200AM 
to  dream  research:  Lucid  dreamers,  he  proposed. 

could  cany  out  diverse  dream  experiments  marking  the  exact  time  of  particular  dream 
events,  allowing  the  derivation  of  precise  psychophysiological  correlations  and  ihe 
methodical  testing  of  hypotheses.  (LaBerge,  Nagel,  Dement,  &   Zarcone,  1981  D 

727)  
’   H 

This  strategy  has  been  put  into  practice  by  the  Stanford  group  in  a   number  of 
studies  summarized  by  LaBerge  (1985a).  r 

LaBerge  first  of  all  pointed  out  that  the  data  reported  in  LaBerge,  Nagel 
Dement,  and  Zarcone  (1981)  and  LaBerge,  Nagel,  Taylor,  Dement,  and  Zarcone 
(1981)  indicate  that  there  is  a   very  direct  and  reliable  relationship  between  gaze 
shifts  reported  in  lucid  dreams  and  the  direction  of  polygraphically  recorded  eye 
movements.  It  should  be  noted  that  the  results  obtained  for  lucid  dreams  (see  also 
Dane,  1984;  Fenwick  era/..  1984;  Heame,  1978;  Ogilvie,  e/a/.,  1982)  are  much 
stronger  than  the  generally  weak  correlations  demonstrated  by  earlier  investiga- 

tions testing  the  notion  that  the  dreamer’s  eyes  move  with  his  or  her  hallucinated 
dream  gaze,  which  had  to  rely  on  the  chance  occurrence  of  a   highly  recognizable 
eye  movement  pattern  that  was  readily  matchable  to  the  subject’s  reported  dream 
activity  (e.g.,  Roffwarg,  Dement,  Muzio,  &   Fisher,  1962).  This  would  seem  to 
illustrate  the  methodological  advantage  of  using  lucid  dreamers. 

LaBerge  (1980a,  1985a)  reports  having  straightforwardly  approached  the 
problem  of  dream  time  by  asking  subjects  to  estimate  various  intervals  of  time 
during  their  lucid  dreams.  Signals  marking  the  beginning  and  end  of  the  subjec- 

tive intervals  allowed  comparison  with  objective  time.  In  all  cases,  LaBerge 
reported,  time  estimates  during  the  lucid  dreams  were  very  close  to  the  actual 
time  between  signals. 

In  another  study,  LaBerge  and  Dement  ( 1 982a)  demonstrated  the  possibility 
of  voluntary  control  of  respiration  during  lucid  dreaming.  They  recorded  three 
lucid  dreamers  who  were  asked  to  either  breathe  rapidly  or  to  hold  their  breaths 
(in  their  lucid  dreams),  marking  the  invertal  of  altered  respiration  with  eye 
movement  signals.  The  subjects  reported  successfully  carrying  out  the  agreed- 
upon  tasks  a   total  of  nine  times,  and  in  every  case,  a   judge  was  able  to  correctly 
predict  on  the  basis  of  the  polygraph  recordings  which  of  the  two  patterns  had been  executed  (p  <   .002). 

Evidence  of  voluntary  control  of  other  muscle  groups  during  REM  was 
found  by  LaBerge,  Nagel,  Dement,  and  Zarcone  (1981)  while  testing  a   variety  of 
lucidity  signals.  They  observed  that  a   sequence  of  left  and  right  dream-fist 
clenches  resulted  in  a   corresponding  sequence  of  left  and  right  forearm  twitches 
as  measured  by  EMG.  However,  the  amplitude  of  the  twitches  bore  an  unreliable 
relationship  to  the  subjective  intensity  of  the  dreamed  action.  Because  all  skeletal 
muscle  groups  except  those  that  govern  eye  movements  and  breathing  suffer  a 
profound  loss  of  tone  during  REM  sleep,  it  is  to  be  expected  that  most  muscular 
responses  to  dreamed  movements  will  be  feeble.  Nonetheless,  these  responses 
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DPg^Qfl7<89iR!0€3^CMt40()e«1a2ginal  dream  °ne  
mieht  say that  the 

dreamer’s  body  responds  to  dreamed  actions  wit
h  movements  that  are  but  shad- 

es of  the  originals. 
°   Further  support  of  this  notion  comes  from  a   study  (Fenwick  et  al., 

 1984)  of 

single  highly  proficient  lucid  dreamer  (Alan  Worsle
y,  who  had  also  been 

u   arne’s  1 19781  subject)  who  carried  out  a   variety  of  
dreamed  muscular  move- 

nts while  being  polygraphically  recorded.  In  one  experiment,
  Worsley  ex- 

H'oied  movements  during  lucid  dreams  involving  finger,  forearm,  and  shoulde
r 

^uscle  groups  (flexors)  while  EMG  was  recorded  from  eac
h  area.  The  results 

were  consistent:  The  axial  muscles  showed  no  measurable  
EMG  activity,  where- 

*   the  forearm  EMG  “consistently  showed  lower  amplitude  and 
 shorter  bursts” 

compared  to  the  finger  EMG.  A   similar  experiment  with  
the  lower  limbs  yielded 

C-  ilar  results.  In  addition  to  the  finding  that  REM  atonia  shows  a   central 

peripheral  gradient  with  motor  inhibition  least 
 for  the  most  distal  muscles,  Fen- 

wick  et  al.  reported  that  similar  experiments  comp
aring  EMG  response  to 

dreamed  arm  and  leg  flexions  and  extensions  suggested 
 that  flexors  were  less 

inhibited  than  extensors.  In  addition  to  EMG,  an  ac
celerometer  was  utilized  in 

several  experiments  demonstrating  that  Worsley  was  able  t
o  produce  minor 

movements  of  his  fingers,  toes,  and  feet  during  REM,  though  no
t  of  his  legs. 

Fenwick  et  al.  also  presented  the  results  of  a   single  experiment  sugge
sting  that 

dream  speech  may  be  initiated  in  the  expiratory  phase  of 
 respiration  just  as  it 

usually  does  during  waking.  In  still  another  experiment  they  d
emonstrated  the 

voluntary  production  of  smooth  pursuit  eye  movements  during 
 a   lucid  dream. 

LaBerge  (1986)  has  carried  out  related  experiments  in  which  two
  subjects  track- 

ed the  tip  of  their  fingers  moving  slowly  left  to  right  during  four  conditio
ns:  (1) 

awake,  eyes  open;  (2)  awake,  eyes  closed  mental  imagery;  (3)  lucid  drea
ming; 

and  (4)  imagination  (“dream  eyes  closed”)  during  lucid  dreaming.  The  sub
jects 

showed  saccadic  eye  movements  in  the  two  imagination  conditions  (2  and  4), anH  cmnnth.friirtfino mnopmpntc  rluHno  HrpamFfl  nr  actual  tracking  (condi- 

tions 1   and  3). 

Fenwick  et  al.  also  showed  that  Worsley  was  able  to  perceive  and  respond 

to  environmental  stimuli  (electrical  shocks)  without  awakening  from  his  lucid 

dream.  This  result  raises  a   theoretical  issue:  If  we  take  perception  of  the  external 

world  to  be  the  essential  criterion  for  wakefulness  (LaBerge,  Nagel,  Dement,  & 

Zarcone,  1981),  then  it  would  seem  that  Worsley  must  have  been  at  least  par- 

tially awake.  On  the  other  hand,  when  environmental  stimuli  are  incorporated 

into  dreams  without  producing  any  subjective  or  physiological  indications  of 

arousal,  it  appears  reasonable  to  speak  of  the  perception  as  having  occurred 

during  sleep.  Furthermore,  it  may  be  possible,  as  LaBerge  (1980c)  has  sug- 

gested, for  one  sense  to  remain  functional  and  “awake”  while  others  fall 

“asleep.”  As  long  as  we  continue  to  consider  wakefulness  and  sleep  as  a   simple 
dichotomy,  we  will  lie  in  a   Procrustian  bed  that  is  bound  at  times  to  be  most 

uncomfortable.  There  must  be  degrees  of  being  awake  just  as  there  are  degrees  of 
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being  asleep  (i.e.,  the  conventional  sleep  stages).  Before  finding  our  way  out  of 

this  muddle,  we  will  probably  need  to  characterize  a   wider  variety  of  states  0f 

consciousness  than  those  few  currently  distinguished  (e.g.,  dreaming,  sleeping, 

waking,  and  so  on). 

Because  many  researchers  have  reported  cognitive  task  dependency  of  later- 

alization of  EEG  alpha  activity  in  the  waking  state,  LaBerge  undertook  a   pi|0, 

study  to  determine  whether  similar  relationships  would  hold  in  the  lucid  
dream 

state.  The  two  tasks  selected  for  comparison  were  dreamed  singing  and  dreamed 

counting,  activities  expected  to  result  in  relatively  greater  engagement  of  the 

subjects’  left  and  right  cerebral  hemispheres,  respectively. 

Integrated  alpha  band  EEG  activity  was  derived  from  electrodes  placed  over 

right  and  left  temporal  lobes  while  four  subjects  sang  and  counted  in  
their  lucid 

dreams  (marking  the  beginning  and  end  of  each  task  by  eye  movement 
 signals). 

The  results  supported  the  hypothesized  lateralization  of  alpha  activity
:  The  right 

hemisphere  was  more  active  than  the  left  during  singing;  during  counting 
 the 

reverse  was  true.  These  shifts  were  similar  to  those  observed  durin
g  actual 

singing  and  counting  (LaBerge  &   Dement,  1982b). 

Sexual  activity  is  a   rather  commonly  reported  theme  of  lucid  
dreams  (Gar- 

field, 1979;  LaBerge,  1985a).  However,  at  this  point,  only  a   single  phys
iological 

investigation  of  lucid  dream  sex.has  been  published.  LaBerge,
  Greenleaf,  and 

Kedzierski  (1983)  undertook  a   pilot  study  to  determine
  the  extent  to  which 

subjectively  experienced  sexual  activity  during  REM  luc
id  dreaming  would  be 

reflected  in  physiological  responses.  Their  subject  was  a
   highly  proficient  lucid 

dreamer  who  spent  the  night  sleeping  in  the  laborato
ry.  Sixteen  channels  of 

physiological  data,  including  EEG,  EOG,  EMG,  
respiration,  skin  conductance 

level  (SCL),  heart  rate,  vaginal  EMG  (VEMG),  and 
 vaginal  pulse  amplitude 

(VPA),  were  recorded.  The  experimental  protocol  ca
lled  for  the  subject  to  make 

specific  eye  movement  signals  at  the  following  points
:  when  she  realized  she  was 

dreaming  (i.e.,  the  onset  of  the  lucid  dream);  when  sh
e  began  sexual  activity  (in 

the  dream);  and  when  she  experienced  orgasm.  Th
e  subject  reported  a   lucid 

dream  in  which  she  carried  out  the  experimental  task  
exactly  as  agreed  upon. 

Data  analysis  revealed  a   significant  correspondence  
between  her  subjective  re- 

port and  all  but  one  of  the  autonomic  measures;  during  
the  15-second  orgasm 

epoch,  mean  levels  for  VEMG  activity,  VPA,  SCL,
  and  respiration  rate  reached 

their  highest  values  and  were  significantly  elevated  
compared  to  means  for  other 

REM  epochs.  Contrary  to  expectation,  heart  rate  i
ncreased  only  slightly  and 

nonsignificantly.  . 

LaBerge  (1985a)  reports  replicating  this  exp
eriment  using  two  male  su  - 

jects.  In  both  cases,  respiration  showed  striking 
 increases  in  rate.  Again,  there 

were  no  significant  elevations  of  heart  rate.  Interesti
ngly,  although  both  subjec  s 

reported  vividly  realistic  orgasms  in  their  lucid  dreams,
  neither  actually  ejacu^ 

lated,  in  contrast  to  the  “wet  dreams”  commonly
  experienced  by  adolescen 
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n,alCS  wet  dreams  do  not  necessarily  involve  dream  content  of  a   sexual 
 nature, 

^eCa°^n  contrast  to  lucid  dream  orgasms,  which  are  obviously  sexua
l;  it  appears 

ag3h  ve  two  extreme  cases:  “bottom-up”  versu
s  “top-down”  orgasms. 

WC  All  of  these  results  support  the  conclusion 
 that  the  events  we  experience 

•i  asleep  and  dreaming  produce  effects  on 
 our  brains  (and  to  a   lesser  extent. 

•JJ  0   remarkably  similar  to  those  that  would  be
  produced  if  we  were  actually  to 

tbe  corresponding  events  while  awake.  The  reason 
 for  this  is  probably 

\Tthc  multimodal  imagery  of  the  dream
  is  produced  by  the  same  brain  system

s 

1   3   nrojuce  the  equivalent  perceptions  (cf.  Finke,
  1980).  Perhaps  this  is  why 

dreams  seem  so  real:  To  our  brains,  dreamin
g  of  doing  something  is  equivalent  to 

actually  doing  
it. 
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