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A Connectionis t  Explanatio n o f  D r e a m s 

Naomi Goldblum (goldbln(^mail.biu.ac.il) 
Interdisciplinar y Departmen t  o f  Socia l  Science s 

Bar-Ila n Universit y 
Ramat  Gan ,  Israe l 

Abstrac t 

A new explanation is offered for the phenomenon of dreaming, 
base d o n th e findings  abou t  brai n activit s durin g slee p reporte d 
m McClelland .  McNaughton ,  an d O'Rcil K (1995 )  Man y o f  th e 
phenomena tha t  mak e dream s see m s o strang e t o u s ar c 
explame d a s a  b>produc t  o f  th e proces s o f  storin g temporar y 
memones int o permanen t  memor \  durin g sleep ,  a s i t  occur s m 
th e connectionis t  network s o f  th e brain .  Thi s explanatio n 
provide s physiologica l  suppor t  fo r  fo r  Malcolm' s (1962 ) 
criticis m o f  Demen t  an d KIcitman' s (1957 )  interpretation s o f 
thei r  findings  abou t  th e correlatio n betwee n R E M slee p an d 
dreaming ,  suggestin g tha t  th e sens e o f  havm g ha d a  drea m i s a n 
artifac t  o f  bein g awakene d durin g th e proces s o f  memor y 
storag e 

It's obvious that dreams are strange, but what is really 
strang e abou t  them ? Fro m th e drea m interpreter s o f  ol d t o 
th e psychoanalyst s o f  today ,  peopl e hav e offere d 
interpretation s o f  th e conten t  o f  dreams ,  a s i f  tha t  wer e th e 
strang e thin g abou t  them .  Bu t  th e conten t  o f  dream s i s 
almos t  alway s ver y ordinary .  I f  w e ar e o r  hav e bee n 
students ,  w e ma y drea m abou t  takin g exam s fo r  whic h w e 
ar e unprepare d I f  w e nee d t o ge t  t o som e appointmen t  o n 
tim e th e followon g day ,  w e ofte n drea m tha t  w e hav e misse d 
th e appointment .  I f  w e ar e deprived ,  eve n temporarily ,  o f 
foo d o r  wate r  o r  sex ,  w e ma y wel l  drea m abou t  wha t  w e 
lac k 

Th e Midras h ~  th e Jewis h hermeneutica l  commentar y o n 
th e Bibl e -  -recognize d tha t  muc h o f  th e conten t  o f  ou r 
dream s i s base d o n wha t  w e experience d o r  though t  abou t 
th e previou s day ,  an d Freu d to o wa s awar e o f  thi s fact .  Th e 
interpreter s o f  conten t  believed ,  however ,  tha t  thi s i s  th e 
unimportan t  par t  o f  ou r  dreams .  I  propos e that ,  o n th e 
contrary ,  th e fac t  tha t  muc h o f  ou r  dreamin g reflect s th e 
previou s day' s occupation s i s a  ke y t o explainin g ou r  dream s 

My primar y observatio n i s tha t  wha t  i s strang e abou t  ou r 
dream s i s no t  thei r  conten t  bu t  thei r  structur e Thi s structur e 
i s ver y differen t  fro m th e structur e o f  ou r  wakin g 
experiences ,  an d thi s i s  wha t  make s the m s o har d t o 
describ e Anyon e w h o ha s eve r  trie d t o repor t  a  drea m t o 
someone els e upo n awakening ,  o r  writ e i t  d o w n fo r  late r 
analysis ,  i s  awar e o f  h o w har d i t  i s  t o pu t  th e drea m i n 
narrativ e form .  W e ofte n carmo t  remembe r  wha t  happene d 
befor e an d wha t  happene d afterwards .  W e star t  describin g 
on e inciden t  i n th e drea m an d the n w e say ,  "No ,  actuall y 
befor e I  wen t  outsid e I  pu t  m y sweate r  o n "  W e aren' t  sur e 
of  w h o peopl e ar e i n ou r  dreams .  W e say ,  " I  sa w Uncl e Jo e 
i n m y dream—well ,  I  someho w kne w h e wa s Uncl e Joe ,  bu t 
actuall y h e looke d lik e m y high-schoo l  teache r  Mr .  Rogers. " 
We ofte n hav e n o ide a h o w w e go t  fro m on e plac e t o 
anothe r  i n th e dream . 

Al l  thes e strang e aspect s o f  dream s involv e thei r  structur e 
rathe r  tha n thei r  conten t  Wha t  make s dream s s o weir d i s 
generall y no t  wha t  w e drea m about ,  bu t  th e strang e wa y th e 

variou s element s i n ou r  dream s ar e juxtaposed ,  ou r  inabilit y 
t o describ e exactl y wha t  happened ,  ou r  sens e tha t  al l  sort s o f 
impossibl e combination s occu r  i n them .  It' s  no t  th e element s 
tha t  ar e impossible-the y ar e generall y quit e ordinar y It' s  th e 
juxtapositio n o f  th e element s tha t  defie s ou r  ordinar y logic -
seein g someon e w h o look s lik e on e perso n bu t  ha s someon e 
else' s name ,  gettin g fro m A  t o B  withou t  goin g throug h th e 
spac e tha t  separate s A  from  B ,  bein g ou r  muc h younge r  sel f 
i n ou r  presen t  surroundings ,  o r  bein g ou r  presen t  ag e i n th e 
hous e w e live d i n a s a  child . 

Some Connectionist Background 

The explanatio n I  propos e fo r  al l  thes e strang e aspect s o f 
drea m structur e i s a  connectionis t  on e I t  i s  base d o n a 
theor y abou t  th e interconnection s betwee n short-ter m an d 
long-ter m memor y pu t  forwar d b y McClelland , 
McNaughton ,  an d O'Reill y  i n thei r  199 5 paper ,  " W h y ther e 
ar e complementar y learnin g system s i n th e hippocampu s an d 
neocortex. "  Th e pape r  offer s evidenc e fo r  th e existenc e o f 
short-ter m memor y store s i n th e hippocampu s an d long-ter m 
store s i n variou s part s o f  th e cortex .  I t  describe s th e wa y 
short-ter m memorie s becom e incorporate d int o ou r  long -
ter m memor y store s throug h mutua l  activation .  Eac h short -
ter m memor y automaticall y activate s th e long-ter m 
memorie s tha t  ar e simila r  t o i t  i n variou s ways ,  thu s 
strengthenin g thes e memories .  Reciprocally ,  th e long-ter m 
memorie s influenc e th e short-ter m one s tha t  activate d them , 
changin g the m slightl y t o confor m wit h th e long-ter m 
structures ,  s o tha t  w e remembe r  often-repeate d incident s a s 
mor e simila r  t o th e usua l  situatio n tha n the y ma y actuall y 
hav e been . 

O ne o f  th e interestin g ne w flndings  reporte d b y 
McClellan d e t  a l  i s  tha t  muc h o f  thi s activit y o f 
incorporatin g short-ter m memorie s int o long-term s one s 
occur s durin g sleep .  Base d o n thi s finding,  I  sugges t  tha t  i t  i s 
th e occurrenc e o f  thi s activit y durin g slee p tha t  i s  responsibl e 
fo r  th e entir e phenomeno n o f  dreaming ,  includin g th e 
strang e structura l  natur e o f  ou r  dreams .  Moreover ,  i t  ca n 
provid e som e insigh t  int o th e empirica l  findings  o f  th e 
scientifi c  drea m researcher s an d reconcil e the m wit h ou r 
ordinary ,  "common-sense "  belief s o n th e subject . 

Dement's Findings 

Th e drea m researc h tha t  wa s s o popula r  a  fe w decade s ago , 
begu n b y Demen t  an d Kleitma n (1957) ,  establishe d tha t 
ther e ar e period s o f  R E M sleep ,  whe n th e sleeper' s eye s ar e 
i n rapi d movement ,  an d period s o f  n o n - R E M sleep ,  whe n th e 
sleeper' s eye s ar e no t  movin g Sleeper s w h o ar e awakene d 
durin g R E M period s repor t  dreams ,  whil e thos e awakene d 
durin g n o n - R E M period s repor t  vagu e thought s tha t  d o no t 
constitut e a  "dream. "  Th e drea m researcher s interprete d thi s 
finding  t o mea n tha t  dream s occu r  durin g R E M sleep .  The y 
conclude d tha t  everyon e actuall y dream s severa l  time s ever y 
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night ,  eve n thoug h w e onl y occasionall y "remember "  thes e 
dream s 

The ide a tha t  w e ar e actuall y "conscious "  durin g par t  o f 
th e tim e tha t  w e ar e sleeping~i n fact ,  durin g th e tim e whe n 
we ar e sleepin g mos t  deeply ,  sinc e researc h ha s als o 
establishe d tha t  rapi d ey e movement s occu r  whe n w e ar e i n 
th e deepes t  phas e o f  sleep-i s a  ver y strang e one ,  changin g 
th e meanin g o f  th e wor d "conscious "  Le t  u s se e wha t  w e 
can accomplis h i f  w e tr y t o stic k t o th e usua l  meanin g o f  th e 
wor d "conscious" ,  namely ,  tha t  w e ar e consciou s onl y whe n 
we ar e awake ,  no t  whil e w e ar e sleeping . 

What  I  propos e i s this ;  W e ar e "conscious "  o f  ou r  dream s 
onl y whe n w e wak e u p an d hav e a  subjectiv e awarenes s o f 
th e brai n activit y tha t  ha s jus t  bee n occurrin g whil e w e wer e 
asleep .  Tha t  i s wha t  bein g consciou s consist s of—havin g a n 
experiential ,  subjectiv e awarenes s o f  ou r  brai n activity ,  lik e 
seein g th e colo r  gree n whe n a  particula r  combinatio n o f 
wavelength s induce s activit y i n ou r  visua l  cortex .  Accordin g 
t o McClellan d e t  al.' s  findings,  ou r  short-ter m memor y stor e 
need s t o b e highl y activ e whil e i t  i s  consohdatin g th e 
experience s i t  ha s recorde d durin g th e da y wit h ou r  long -
ter m memorie s an d knowledge .  I f  w e waJc e u p whil e thi s 
activit y i s occurring ,  w e becom e "conscious "  o f  th e event s 
tha t  occurre d durin g th e da y tha t  wer e recorde d i n thes e 
neura l  net s i n ou r  short-ter m memor y Sinc e th e wa y w e 
normall y kno w tha t  somethin g ha s jus t  happene d t o u s i s tha t 
i t  i s  activ e i n ou r  short-ter m memory ,  w e hav e a  subjectiv e 
awarenes s o f  al l  thi s activit y a s i f  w e hav e jus t  ha d th e 
experience s tha t  ar e represente d i n th e neura l  net s tha t  ar e 
activate d a t  th e moment  o f  awakening . 

Thus Dement' S (1974 )  conclusio n tha t  w e actuall y drea m 
many time s ever y nigh t  seem s t o b e a n artifac t  o f  hi s 
researc h method .  Wha t  seem s t o b e tru e i s merel y tha t  ther e 
i s brai n activit y goin g o n al l  th e tim e w e ar e sleeping .  I f 
someone wake s u s u p a t  a  tim e whe n w e hav e bee n i n R E M 
slee p w e wil l  repor t  a  dream ,  bu t  th e drea m ha s bee n cause d 
by th e ver y fac t  tha t  w e hav e bee n awakened-i f  w e ha d no t 
been awakened ,  th e brai n activit y woul d no t  hav e bee n 
experience d a s a  dream . 

The Proposed Explanation of Dreaming 

A simila r  artifactua l  eifec t  ca n als o explai n th e well-know n 
phenomeno n tha t  patient s whos e psychotherapist s encourag e 
the m ten d t o repor t  mor e dreams ,  an d tha t  the y see m t o 
drea m i n accordanc e wit h thei r  therapists '  theory .  Th e 
suggestio n tha t  the y wil l  remembe r  thei r  dream s cause s the m 
t o wak e u p mor e ofte n whil e the y ar e i n R E M sleep ,  jus t  a s 
my settin g th e alar m fo r  7:3 0 ofte n cause s m e t o wak e u p a t 
7:2 5 an d shu t  i t  off ,  sinc e I  hat e bein g awakene d b y a n alar m 
clock .  Thi s explain s w h y suc h patient s repor t  mor e dream s 
The reaso n the y repor t  dream s tha t  accor d wit h thei r 
therapists '  theorie s i s tha t  thei r  brai n activit y i s influence d b y 
th e therapists '  pronouncements ,  jus t  a s i t  i s  affecte d b y 
anythin g significan t  t o u s tha t  ha s occurre d durin g th e day . 

The hypothesi s tha t  man y type s o f  brai n activit y ar e 
occurrin g i n paralle l  whil e w e ar e sleeping ,  an d tha t  w e 
become awar e o f  al l  o f  the m simultaneousl y whe n w e wak e 
up,  ca n explai n man y o f  th e strang e phenomen a o f  dreaming . 
As Malcol m (1962 )  pointe d ou t  i n hi s criticis m o f  Demen t 
and Kleitman' s (1957 )  interpretatio n o f  thei r  findings,  ther e 

i s n o nee d t o postulat e tha t  w e ar e consciou s whil e w e ar e 
sleepin g W e ar e consciou s onl y whe n w e ar e awake ,  bu t 
sinc e w e wak e u p wit h activ e memorie s o f  somethin g jus t 
havin g happene d t o us ,  w e believ e tha t  w e hav e jus t  bee n 
experiencin g thes e event s 

As littl e children ,  i n fact ,  w e believ e tha t  thes e ar e event s 
tha t  hav e actuall y occurte d W e nee d t o b e taugh t  b y ou r 
parent s tha t  nothin g actuall y happene d i n th e "outside " 
world ,  tha t  w e wer e onl y "dreaming, "  Th e wor d "dream" , 
then ,  i s use d t o reif y th e memorie s activate d durin g slee p 
tha t  w e happe n t o becom e consciou s o f  a s w e wak e up .  W e 
k n o w tha t  thes e event s di d no t  reall y happe n whil e w e wer e 
sleeping ,  ye t  w e fee l  n o w tha t  w e ar e awak e tha t  w e di d jus t 
experienc e something ,  s o w e giv e i t  a  name ,  "dream" ,  t o 
denot e somethin g tha t  wa s experience d eve n thoug h i t  didn' t 
reall y happen .  Malcol m (1962 )  insist s tha t  thi s i s th e onl y 
prope r  us e o f  th e wor d "dream" ,  tha t  th e questio n o f 
whethe r  w e reall y ha d a n experienc e whil e w e wer e sleepin g 
i s meaningless ,  a s ther e i s nothin g tha t  coul d b e evidenc e 
eithe r  fo r  o r  agains t  it . 

Then ,  a s w e gro w up ,  havin g woke n u p "wit h a  dream " 
many times ,  th e phenomeno n become s commonplace ,  an d 
we believ e tha t  w e k n o w wha t  a  "dream "  i s eve n i f  w e migh t 
not  understan d th e actua l  conten t  o f  th e dream .  S o w e 
ignor e th e strangenes s o f  th e phenomeno n itsel f  an d tr y t o 
interpre t  th e conten t  o f  th e dream .  Thi s ha s bee n th e basi s o f 
al l  drea m interpretatio n fi-om  th e biblica l  Josep h t o th e quasi -
scientifi c  Freud .  Wha t  I  propos e i s tha t  onc e w e gai n a  bette r 
understandin g o f  al l  th e strang e structura l  aspect s o f  th e 
phenomenon ,  w e wil l  se e tha t  ther e i s n o reaso n t o tr y t o 
interpre t  th e conten t  a t  al l 

Let  u s conside r  th e strang e structura l  aspect s o f  ou r 
dream s on e b y on e an d se e h o w McClellan d e t  al.' s 
connectionis t  descriptio n o f  wha t  happen s i n ou r  brai n whe n 
we ar e sleepin g explain s eac h o f  thes e aspects .  Conside r  first 
th e fac t  tha t  w e ofte n ar e confijse d abou t  whic h even t 
precede d whic h othe r  even t  i n th e drea m Th e event s 
themselve s m a y b e a s ordinar y a s walkin g int o a  roo m an d 
talkin g t o som e familia r  person ,  bu t  a t  on e moment  i n th e 
tellin g i t  seem s a s i f  w e first  walke d int o th e roo m an d the n 
spok e t o th e person ,  ye t  th e nex t  moment  th e orde r  seem s t o 
be th e reverse . 

My connectionis t  explanatio n fo r  thi s i s tha t  thes e 
memorie s ar e activate d i n paralle l  i n ou r  sleepin g brain ,  an d 
so ou r  drea m experience s o f  thes e tw o event s actuall y occu r 
simultaneously .  W h e n describin g th e dream ,  eve n t o 
ourselves ,  w e automaticall y tr y t o impos e a  narrativ e 
structur e o n it ,  wit h on e even t  occurrin g afte r  another ,  sinc e 
tha t  i s h o w thing s happe n t o u s i n rea l  life .  Bu t  i n th e drea m 
ther e ar e tw o event s bot h o f  whic h see m t o b e a t  th e focu s 
of  ou r  attention ,  s o w e tr y t o orde r  the m i n a  sequence ,  an d 
ar e the n baffle d b y ou r  inabilit y  t o d o s o Thi s inabilit y i s  th e 
necessar y consequenc e o f  th e fac t  tha t  th e tw o drea m 
experience s actuall y occurre d simultaneously ,  i n parallel . 

The fi-equent  phenomeno n o f  seein g a  perso n i n a  dream , 
and someho w bein g certai n tha t  i t  i s  on e perso n eve n thoug h 
i t  look s lik e someon e else ,  ca n b e give n a  simila r 
explanation .  Ther e i s a  simultaneou s activatio n o f  ou r 
knowledg e abou t  on e person ,  a s som e previous-da y m e m o r y 
arouse s ou r  long-ter m memorie s o f  tha t  perso n i n th e 
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associatio n area s o f  th e cortex ,  togethe r  wit h a n activatio n 
of  th e wa y a  differen t  perso n looks ,  a s th e sam e o r  a 
differen t  previous-da y memor y arouse s th e patter n 
associate d wit h th e appearanc e o f  th e latte r  perso n i n th e 
visua l  area s o f  th e corte x 

Th e explanatio n o f  h o w w e ca n drea m tha t  w e ar e a t  on e 
plac e an d the n immediatel y fin d ourselve s a t  som e distan t 
plac e withou t  an y transitio n jus t  fall s  ou t  o f  th e genera l 
hypothesi s I t  i s  merel y a  specia l  cas e o f  tw o separat e 
memorie s bein g activate d a t  th e sam e tim e On e memor y i s 
of  bein g a t  plac e A ,  whil e th e othe r  i s o f  bein g a t  plac e B  A s 
we awake n an d experienc e bot h o f  thes e memorie s 
simultaneously ,  w e tr y t o mak e norma l  sens e o f  the m b y 
experiencin g ourselve s a s havin g bee n first  i n on e plac e an d 
the n i n th e other ,  bu t  thi s leave s u s wit h th e puzzl e o f  h o w 
we go t  fro m on e plac e t o th e other .  Onc e w e realiz e tha t 
thes e ar e jus t  activation s o f  tw o separat e memorie s th e 
puzzl e dissolves . 

Th e explanatio n o f  h o w w e ca n b e a t  ou r  presen t  ag e i n 
th e dream ,  ye t  b e livin g i n ou r  childhoo d home ,  an d man y 
othe r  strang e juxtaposition s w e experienc e i n ou r  dreams , 
ca n b e give n alon g th e sam e lines .  Onc e th e genera l  principl e 
i s clea r  i t  seem s fairl y straightforwar d t o appl y i t  t o th e 
variou s strang e structura l  aspect s o f  ou r  dreams .  Th e 
conten t  i s the n see n t o b e a  mixtur e o f  th e short-ter m 
memorie s tha t  ar e bein g store d i n th e long-ter m storag e 
area s o f  th e corte x an d th e long-ter m memorie s activate d b y 
th e short-ter m ones ,  du e t o variou s sort s o f  similarit y 
betwee n them . 

I n sayin g tha t  dream s ar e n o mor e tha n th e subjectiv e 
experienc e o f  a  conglomeratio n o f  memorie s a s i f  the y wer e 
actuall y happening ,  I  d o no t  mea n t o impl y tha t  dream s 
canno t  b e use d i n therap y a s a  practica l  wa y o f  helpin g 
peopl e com e t o term s wit h matter s o f  importanc e t o them . 
But  the n almos t  anythin g a  perso n choose s t o tal k abou t  i n 
therap y ca n b e use d a s a  stepping-ston e t o reac h importan t 
issue s fo r  tha t  perso n Dream s ar e merel y bit s an d piece s o f 

memorie s juxtapose d i n a  wa y tha t  make s the m see m 
unusual ,  an d s o the y ar e accorde d th e awe d respec t  w e ofte n 
giv e t o unusua l  phenomena .  Bu t  onc e w e se e tha t  wha t  i s 
unusua l  i s  thei r  structur e rathe r  tha n thei r  content ,  an d tha t 
thi s unusua l  structur e ha s a  natura l  explanation ,  w e n o 
longe r  nee d t o conside r  th e conten t  o f  dream s a s bein g i n 
need o f  elaborat e interpretation . 
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