
T h e neura l  locu s o f  menta l  i m a g e generation : 

Convergin g evidenc e fro m bra in-damage d a n d norma l  subject s 

Martha J. Farah 

Carnegie-Mello n Universit y 

Abstract 

Recent work with brain-damaged patients has provided evidence for a tentative 

neuroanatomica l  localizatio n o f  menta l  imag e generatio n i n th e posterio r  lef t  hemisphere . 

Thi s evidenc e wil l  b e briefl y summarize d an d critiqued ,  an d a  ne w tes t  o f  th e localization , 

usin g norma l  subjects ,  wil l  b e presented .  W h e n menta l  image s o f  stimul i  wer e use d a s 

template s t o facilitat e a  visua l  discrimination ,  th e effec t  o f  imager y wa s greate r  fo r  stimul i 

presente d i n th e righ t  visua l  fiel d (lef t  hemisphere )  tha n i n th e lef t  visua l  fiel d (righ t 

hemisphere) .  Thi s resul t  i s  discusse d i n relatio n t o earlie r  claim s abou t  th e hemisphericit y o f 

imagery . 

Introduction 

The ability to imagine the appearances of objects and scenes not currently in view 

require s mor e tha n simpl y havin g thos e appearance s store d i n long-ter m memory .  I t  als o 

require s th e abilit y  t o generate ,  o r  reconstruct ,  fro m thos e long-ter m memor y description s th e 

short-term ,  array-forma t  menta l  imag e (Kosslyn ,  1980) .  Recen t  evidenc e fro m th e stud y o f 

tw o differen t  neurologica l  patien t  group s ha s suggeste d tha t  thes e procedure s ma y b e 

criticall y dependen t  upo n structure s i n th e lef t  hemispher e o f  th e brain . 

In this paper a third source of evidence is presented for the left-laterality of mental 

imag e generation ,  fro m a  lateralize d tachistoscopi c stimulu s presentatio n techniqu e use d wit h 

norma l  subjects .  Th e objectiv e o f  th e experimen t  describe d her e i s t o expan d bot h 

quantitativel y an d qualitativel y th e evidenc e fo r  th e lateralit y o f  imag e generation ;  wherea s 

eac h metho d o f  localizatio n ha s it s ow n weaknesses ,  on e ca n decreas e th e liklihoo d o f 

spuriou s o r  artifactua l  finding s b y usin g multipl e differen t  methods . 

Previous findings 

Evidence for a functional localization of imate generation in the left hemisphere came 

initiall y  fro m Farah' s (1984 )  revie w o f  publishe d neurologica l  cas e report s o f  imager y deficits . 

I n thi s review ,  tas k analyse s wer e constructe d fo r  th e cognitiv e an d perceptua l  test s tha t  ha d 

bee n administere d t o th e patient s describe d i n th e cas e reports .  B y comparin g th e 

cognitiv e component s tha t  occurre d i n successfull y an d unsuccessfull y performe d tasks ,  i t 

was possibl e t o infe r  th e particula r  componen t  o f  menta l  imager y abilit y  tha t  wa s impaired . 

Ther e wer e twelv e patient s wh o coul d recogniz e visuall y presente d objects ,  ye t  coul d no t 

imagin e th e appearance s o f  th e sam e o r  simila r  objects .  T o explai n th e imager y defici t  i n 

thes e patient s w e mus t  postulat e damag e t o som e componen t  o f  th e imager y syste m tha t  i s 

not  share d wit h visua l  recognition ;  tha t  is ,  i f  visua l  recognitio n i s intac t  the n th e long-ter m 

visua l  memorie s mus t  b e intac t  an d s o mus t  th e short-ter m visua l  memor y mediu m i n whic h 

bot h image s an d percept s occu r  (Farah ,  1985 ;  Finke ,  1980) .  B y a  proces s o f  elimination , 

thi s leave s th e imag e generatio n process ,  whic h convert s th e long-ter m memor y informatio n 
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int o a  menta l  imag e i n short-ter m visua l  memory ,  a s th e impaire d componen t  o f  imager y 

ability .  I n thes e twelv e cases ,  th e predominan t  sit e o f  brai n damag e wa s th e posterio r  lef t 

hemispher e 

The laterality of image generation inferred from the effects of focal brain damage on 

imager y abilit y  i s  supporte d b y recen t  studie s o f  tw o split-brai n patient s (Farah .  Gazzaniga , 

Holtzma n &  Kosslyn ,  1985 :  Kosslyn ,  Holtzman .  Fara h &  Gazzaniga ,  i n press) .  Wherea s th e 

disconnecte d lef t  hemisphere s o f  thes e patient s wer e abl e t o perfor m task s requirin g imag e 

generation ,  th e righ t  hemisphere s wer e generall y not ,  despit e adequat e performanc e o n 

contro l  task s containin g al l  o f  th e processin g step s o f  th e imager y tas k excep t  fo r  imag e 

generatio n ge r  s e Fo r  example ,  i n eac h patien t  bot h hemisphere s coul d classif y a  lowe r 

cas e lette r  a s includin g o r  no t  includin g a  lon g "stem "  (e.g .  "t "  an d "g "  hav e lon g stems . 

"s "  an d "r "  d o not )  an d bot h hemisphere s coul d us e a n uppe r  cas e cu e t o selec t  th e 

associate d lowe r  cas e for m fro m a  se t  o f  lowe r  cas e letter s presente d i n fre e vision . 

However ,  th e performance s o f  th e lef t  an d righ t  hemisphere s diverge d sharpl y i n th e 

correspondin g imager y task :  onl y th e lef t  hemisphere s o f  th e split-brai n patient s coul d 

perfor m th e lowe r  cas e lette r  classificatio n usin g th e uppe r  cas e for m a s a  cue . 

On the one hand, these preliminary results from patients with localized brain damage 

and wit h surgicall y separate d bu t  otherwis e intac t  hemisphere s represen t  a  significan t 

convergenc e o f  evidenc e fo r  a  lef t  hemispher e locu s fo r  imag e generation .  O n th e othe r 

hand ,  severa l  fact s warran t  cautio n i n ou r  acceptanc e o f  thi s localization . 

In the analysis of cases from the neurological literature, one might argue that the 

procedur e o f  cas e selectio n b y literatur e revie w ha s a  systemati c bia s agains t  right -

hemisphere-damage d patients :  suc h patient s ar e initiall y  les s likel y t o com e t o th e attentio n 

of  neurologist s an d psychologist s (becaus e thei r  languag e abilit y  wil l  no t  hav e bee n 

endangered )  an d thi s bia s ma y b e compounde d b y th e tendenc y o f  right-hemisphere -

damaged patient s t o den y th e existenc e o f  neurologica l  deficits ,  includin g thos e fa r  mor e 

obviou s tha n a  los s o f  imagery ,  suc h a s hemiplegi a o r  cortica l  blindnes s (Hecae n &  Albert , 

1978). 

In the case of the split-brain patients, interpretation of right-hemisphere failures on the 

imager y task s i s complicate d b y th e lac k o f  independen t  evidenc e tha t  th e righ t  hemisphere . 

wit h it s inferio r  logica l  an d languag e comprehensio n abilities ,  understoo d th e task .  On e o f 

th e "Catc h 22's "  o f  split-brai n researc h i s tha t  ther e i s i n genera l  n o wa y t o determin e tha t 

th e righ t  hemispher e ha s understoo d a  tas k tha t  i t  ha s failed . 

A new test: A cognitive paradigm with normal subjects 

The purpose of the present experiment is to assess the laterality of image generation 

i n a  thir d way .  wit h norma l  subject s i n a n imager y paradig m develope d an d validate d withi n 

cognitiv e scienc e A  findin g o f  left-hemispher e superiorit y i n thi s experimen t  canno t  b e 

attribute d t o an y o f  th e potentia l  artifact s outline d above ,  an d woul d therefor e strengthe n th e 

hypothesi s tha t  imag e generatio n i s latê alize d t o th e lef t  hemisphere . 

The basic experimental paradigm is a lateralized visual discrimination task, in which the 

subjec t  i s  t o decid e whethe r  a  stimulus ,  presente d briefl y an d t o on e sid e o f  a  fixatio n 

point ,  i s  o r  i s  no t  a  pre-designate d "targe t  "  Pas t  studie s hav e show n tha t  a  visua l  imag e 

of  th e targe t  ca n b e use d a s a  templat e t o facilitat e discrimination s betwee n targe t  an d 
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non-targe t  stimul i  (Coope r  &  Shepard ,  1973 .  Posner ,  Boies ,  Eichelma n &  Taylor ,  1969). 

The two targets in this experiment are a plus sign and a rectangular-shaped capital 

"O "  character .  Non-target s ar e character s selecte d fo r  bein g visuall y simila r  t o eithe r  th e 

plu s o r  th e "O" :  "*" ,  "•" .  a n oval-shape d "O "  an d "©" .  I n thi s experiment ,  subject s 

perfor m tw o version s o f  th e lateralize d discriminatio n task .  I n th e "Baseline "  condition ,  the y 

ar e pre-cue d wit h th e informatio n abou t  th e sid e o n whic h th e stimulu s wil l  occu r  befor e th e 

stimulu s presentation .  Thei r  tas k i s t o respon d "target "  t o eithe r  o f  th e target s an d "non -

target "  t o na y o f  th e non-targets .  I n th e "Imagery "  condition ,  the y ar e pre-cue d a s befor e 

wit h th e sid e o n whic h th e stimulu s wil l  occur ,  an d the y ar e als o show n on e o f  th e tw o 

target s (i n centra l  vision) ,  whic h the y ar e instructe d t o imag e i n th e positio n o f  th e up -

comin g stimulus .  Th e tas k i s th e sam e a s i n th e Baselin e condition :  Subject s respon d 

"target "  t o eithe r  target ,  whethe r  o r  no t  i t  i s  th e sam e a s thei r  image ,  an d "non-target "  t o 

al l  non-targets . 

Subjects were given two blocks of 64 trials each of the Baseline condition, followed by 

tw o mor e block s o f  th e imager y condition .  Subject s wer e right-hande d male s wit h n o first -

degre e relative s know n t o b e left-handed .  A s a n objectiv e criterio n fo r  determinin g whethe r 

or  no t  subject s wer e o.agom g a s omstricted .  th e mea n latenc y o f  respons e t o stimul i  whil e 

holdin g simila r  an d differen t  image s wer e compare d fo r  eac h subject .  I f  a  subjec t  wa s 

successfu l  a t  usin g a n imag e a s a  templat e durin g th e Imager y condition ,  the n the y shoul d 

hav e responde d mor e quickl y t o stimul i  tha t  wer e simila r  t o th e imag e tha n t o stimul i  tha t 

wer e different .  Accordingly ,  an y subjec t  wh o showe d a n opposit e tren d woul d b e eliminate d 

fro m th e analysi s an d replace d wit h a  ne w subject .  Dat a fro m twent y subject s i s reporte d 

here .  A n additiona l  si x subject s wer e teste d an d replace d becaus e the y showe d a  negativ e 

effec t  o f  similarit y (nonsignifican t  i n al l  cases) .  Thre e o f  thes e subject s als o estimate d 

havin g image d les s tha n 7 5 % o f  th e time .  Al \  othe r  subject s reporte d comp\v\n g wWh \h e 

instruction s a t  leas t  8 0 % o f  th e time . 

The image should facilitate the visual discrimination between targets and non-targets, 

part\cu\ar\ v whe n th e imag e an d stimulu s ar e visuall y similar .  Thus ,  ther e ar e two , 

independen t  measure s o f  th e effectivenes s o f  imager y i n th e presen t  experiment :  th e 

degre e o f  facilitatio n wit h a n image ,  relativ e t o performanc e i n th e sam e visua l  discriminatio n 

tas k withou t  a n image ,  an d th e degre e o f  facilitatio n wit h a n imag e tha t  i s visuall y simila r  t o 

th e stimulu s bein g presented ,  relativ e t o performanc e i n th e sam e visua l  discriminatio n tas k 

wit h a n imag e tha t  i s visuall y differen t  fro m th e stimulu s bein g presented .  I f  th e lef t 

hemispher e i s specialize d fo r  imag e generation ,  the n thes e measure s o f  image-mediate d 

facilitatio n shoul d b e greates t  whe n th e image-stimulu s overla p occur s i n th e righ t  hemifield -

lef t  hemisphere ,  wher e th e imag e wa s generated . 

Results 

Response latencies from incorrect responses were removed from the analysis, as were 

latencie s tha t  wer e mor e tha n 1.7 5 time s th e mea n o f  th e remainin g respons e latencie s fro m 

th e sam e subjec t  fo r  comparabl e response s (i.e .  response s fro m th e sam e Orde r  x 

Lateralit y x  Respons e cel l  i n th e Baselin e condition ,  an d fro m th e sam e Orde r  x  Similarit y x 

Lateralit y x  Respons e i n th e Imager y condition) .  Mea n respons e latencie s wer e the n 

calculate d fo r  eac h subjec t  i n eac h subconditio n o f  th e experimen t  (i.e .  eac h Imager y x 

Orde r  x  Similarit y x  Lateralit y x  Respons e condition )  an d thes e mean s comprise d th e dat a 

upo n whic h th e statistica l  analyse s reporte d belo w wer e performed . 
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The mea n respons e time s an d erro r  rate s i n th e condition s o f  interes t  ar e show n i n 

Tabl e 1 .  Th e tw o prediction s se t  ou t  earlie r  fo r  th e differentia l  effect s o f  imager y o n visua l 

discriminatio n performanc e i n th e tw o hemlfield s wer e born e ou t  b y planne d comparison s 

among th e respons e latencie s i n thi s task .  Th e firs t  predictio n concerne d th e overal l  effec t 

of  imag e generatio n o n visua l  discriminatio n performanc e (i.e .  th e differenc e betwee n 

performanc e i n th e Baselin e an d Imager y conditions) .  A s predicted ,  ther e wa s a  righ t  visua l 

fiel d superiorit y onl y i n th e Imager y condition ,  t  =  2.81 ,  df=19 ,  p<.01 .  Th e mea n respons e 

latencie s t o stimul i  i n th e lef t  an d righ t  hemifield s i n th e Baselin e conditio n wer e 81 8 mse c 

and 81 5 mse c respectively ,  an d i n th e Imager y conditio n the y wer e 77 6 mse c an d 75 4 mse c 

respectively .  Not e tha t  th e smal l  fiel d differenc e i n th e Baselin e respons e latencie s wa s no t 

by itsel f  significant ,  t<1 . 

The second prediction concerned the effect of image-stimulus similarity in the Imagery 

conditio n (i.e .  th e differenc e betwee n performanc e whe n th e imag e an d stimulu s wer e visuall y 

simila r  an d whe n the y wer e visuall y different ,  i n th e Imager y condition) .  Als o a s predicted , 

ther e wa s a  greate r  righ t  visua l  fiel d advantag e whe n th e imag e an d th e stimulu s wer e 

visuall y simila r  tha n whe n the y wer e visuall y different ,  t  =  3.19 .  df=19 ,  p<.005 .  Th e 

respons e latencie s t o stimul i  i n th e lef t  an d righ t  hemifield s afte r  generatin g a  differen t 

imag e wer e 79 7 mse c an d 79 0 mse c respectively ,  an d afte r  generatin g a  simila r  imag e the y 

wer e 75 5 mse c an d 71 7 mse c respectively . 

The possibility that hemispheric differences in speed-accuracy trade-offs could account 

fo r  th e presen t  finding s wa s dispelle d b y a n examinatio n o f  eac h hemisphere' s erro r  rate s i n 

th e experimenta l  condition s o f  interest ,  show n i n tabl e 1 .  Fo r  th e firs t  o f  th e contrast s 

above ,  th e lef t  hemispher e erro r  rat e wa s th e sam e fo r  th e baselin e an d imager y condition s 

(20.5%) ,  an d th e righ t  hemispher e erro r  rat e wa s onl y 0. 3 percentag e point s highe r  i n th e 

baselin e conditio n tha n i n th e imager y conditio n (23.4 % an d 23.1 % respectively) .  Fo r  th e 

secon d o f  th e contrast s above ,  th e hemispheri c erro r  rate s a s wel l  a s respons e latencie s 

reflecte d th e predicte d patter n o f  performance ,  wit h greate r  facilitatio n fro m simila r  tha n fro m 

differen t  image s i n th e lef t  hemispher e (18.5 % an d 22.5% ,  respectively )  tha n i n th e righ t 

hemispher e (24.4 % an d 21.8 % respectively) . 

The response latencies were also submitted to a repeated measures analysis of 

variance ,  whos e factor s wer e presenc e o r  absenc e o f  imagery ,  lateralit y o f  stimulu s 

presentation ,  response ,  similarit y (o f  imag e t o stimulu s i n th e Imager y conditio n an d th e 

identica l  partitionin g o f  trial s i n th e Baselin e condition )  an d orde r  o f  occurenc e (i.e .  firs t 

bloc k o r  secon d bloc k o f  th e Baselin e an d Imager y conditions) . 

The overall interaction between laterality of stimulus presentation and presence or 

absenc e o f  imagery ,  a  specifi c  for m o f  whic h wa s teste d wit h th e firs t  planne d compariso n 

above ,  wa s o f  borderlin e significance ,  F(1,19 )  =  3.00 ,  p = 1 .  Th e overal l  three-wa y interactio n 

betwee n presenc e o r  absenc e o f  imagery ,  laterality ,  an d similarity ,  a  specifi c  for m o f  whic h 

was teste d wit h th e secon d planne d compariso n above ,  wa s significant ,  F(1,19 )  =  5.07 ,  p<.05 . 

Order of occurence had a significant effect, F(1,19) = 9.09, p<.01, and an examination 

of  th e mean s show s thi s t o b e primaril y a  speeding-u p betwee n th e firs t  baselin e bloc k an d 

th e second :  85 0 mse c mea n latenc y fo r  th e firs t  baselin e block ,  78 2 mse c fo r  th e secon d 

baselin e block ,  78 0 mse c fo r  th e firs t  imager y bloc k an d 75 0 mse c fo r  th e secon d imager y 

block .  Th e disproportionat e speeding-u p betwee n th e firs t  an d secon d baselin e blocks , 

compare d wit h th e firs t  an d secon d imager y blocks ,  i s  reflecte d i n a  significan t  interactio n 

betwee n orde r  o r  occurenc e an d presenc e o r  absenc e o f  imagery ,  F (  1,19 )  =  4.88 ,  p<.05 . 
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However ,  ther e wa s n o interactio n betwee n orde r  o f  occurenc e an d laterality ,  F(1,19 )  =  0.08 , 

p =  .79 ,  an d thu s th e lateralit y effec t  presen t  i n th e imager y block s an d no t  i n th e baselin e 

block s canno t  b e accounte d fo r  a s a n artifac t  o f  orde r  o f  occurence . 

Similarity and its interactionm with presence or absence of imagery were highly 

significant ,  althoug h thi s wa s a t  leas t  partl y artifactual ,  give n th e subjec t  selectio n procedur e 

describe d earlie r  o f  excludin g subject s whos e respons e time s wer e slowe r  whe n th e imag e 

and stimulu s wer e simila r  tha n whe n the y wer e different .  A s expected ,  similarit y ha d a n 

effec t  onl y i n th e imager y condition ,  F(1,19 )  =  9.21 ,  p<.0 1 fo r  th e interactio n o f  similarit y an d 

presenc e o r  absenc e o f  imagery :  Wit h a  simila r  image ,  a  stimulu s coul d b e classifie d a s a 

targe t  o r  nontarge t  i n a n averag e o f  73 6 msec ,  wherea s wit h a  differen t  imag e a n averag e 

of  79 4 mse c wer e required ;  whe n th e sam e tw o group s o f  trials ,  administere d i n th e sam e 

order ,  wer e performe d withou t  imagery ,  th e comparabl e mea n latencie s wer e 81 8 mse c an d 

814 mse c respectively .  Th e effec t  o f  similarit y i n th e imager y conditio n le d t o a  significan t 

mai n effec t  o f  similarit y i n thi s experiment ,  F (  1,19 )  =  20.06 ,  p<.001 .  Target s wer e responde d 

t o mor e quickl y tha n nontargets ,  F(l,19) = 14.54 ,  p<.005 ,  wit h a n averag e o f  75 0 mse c 

require d fo r  target s an d 83 1 mse c require d fo r  nontargets .  Th e three-wa y interactio n 

betwee n presenc e o r  absenc e o f  imagery ,  similarity ,  an d respons e wa s significant , 

F(1,19 )  =  26.09 ,  p<.001 ,  an d a n examinatio n o f  th e mean s i n tabl e 1  indicate s tha t  thi s 

result s fro m th e disproportionat e facilitatio n wit h imager y fo r  simila r  target s i n th e imager y 

condition ,  which ,  i n contras t  t o bot h simila r  nontarget s an d differen t  target s an d nontargets , 

constitut e a  perfect ,  template-styl e matc h wit h th e image .  Th e two-wa y interactio n betwee n 

similarit y an d respons e i s als o significant ,  F(1,19) = 10.71 ,  p<.01 ,  owin g t o th e just-discusse d 

effec t  o f  template-styl e matche s i n th e trial s o f  th e imager y condition . 

Finally, there were two four-way interactions of statistical significance: A presence or 

absenc e o f  imager y b y similarit y b y orde r  o f  occurenc e b y respons e interaction , 

F(1,19 )  =  9.40 ,  p<.01 ,  whic h th e mean s o f  tabl e 1  sugges t  reflect s a  progressiv e quickenin g 

i n respondin g "no "  t o simila r  nontarget s an d "yes "  t o differen t  target s i n th e imager y 

conditio n (i.e .  wit h practic e subject s becam e les s incline d t o fals e alar m t o a  nontarge t  tha t 

resemble d thei r  imag e an d les s incline d t o mis s a  targe t  tha t  looke d differen t  fro m thei r 

image) ,  an d a  presenc e o r  absenc e o f  imager y b y orde r  b y lateralit y b y respons e interaction , 

F(1,19) = 14.21 ,  p<.01 ,  fo r  whic h n o simpl e interpretatio n suggest s itself .  N o othe r  effect s 

wer e significant ,  p>.1 . 

Discussion 

Visual discrimination performance was more strongly facilitated by the presence of an 

imag e i n th e righ t  visua l  fiel d (lef t  hemisphere) ,  an d wa s mor e sensitiv e t o th e visua l 

similarit y betwee n th e imag e an d th e stimulu s i n th e righ t  visua l  fiel d (lef t  hemisphere) . 

Bot h o f  thes e result s wer e predicte d b y th e hypothesi s tha t  th e lef t  hemispher e i s require d 

fo r  imag e generation ,  becaus e accordin g t o thi s hypothesis ,  image-stimulu s interaction s afte r 

a lef t  visua l  fiel d stimulu s presentatio n requir e eithe r  th e imag e o r  th e percep t  t o cros s th e 

corpu s callosum ,  wit h attenden t  dela y an d degradatio n o f  information ,  wherea s callosa l 

transmissio n i s no t  necessaril y  require d afte r  a  righ t  visua l  fiel d stimulu s presentation . 

How do the present findings relate to other recent work on hemispheric differences in 

visual/spatia l  processing ? Man y author s hav e suggeste d tha t  imager y i s a  righ t  hemispher e 

function ,  althoug h Ehrlichma n an d Barrett' s  (1983 )  surve y o f  th e neuropsychologica l  literatur e 

foun d littl e empirica l  suppor t  fo r  thi s hypothesis .  A s Ehrlichma n an d Barret t  pointe d out . 

23 



most  claim s o f  righ t  hemispher e specializatio n fo r  imager y deriv e fro m a  conflatio n o f 

imager y wit h othe r  form s o f  visual/spatia l  ability .  W h e n on e consider s th e computationa l 

"problem "  whic h mus t  b e solve d i n imag e generation ,  i t  i s  clearl y o f  a  differen t  natur e fro m 

th e problem s o f  maz e learning ,  visua l  analog y solving ,  fac e recognition ,  an d othe r  typica l 

example s o f  visual/spatia l  task s fo r  whicx h righ t  hemispher e superiorit y ha s bee n found .  I n 

particular ,  th e wor k o f  Kossly n an d hi s associate s ha s show n tha t  imag e generatio n involve s 

th e constructio n o f  th e imag e fro m separatel y store d parts ,  eve n i n th e cas e o f  a  seemingl y 

unitar y image ,  suc h a s a n imag e o f  a  do g o r  th e lette r  "a" .  (Fara h &  Kosslyn ,  1981 ; 

Kosslyn ,  1980 ;  Kosslyn ,  Reiser .  Fara h &  Fleigel ,  1983;  Kossly n &  Shwartz ,  1978).  Imag e 

generatio n therefor e involve s th e integratio n o f  separat e part s i n functionall y spatia l  array ,  a n 

abilit y  whic h ha s bee n identifie d wit h area s i n th e posterio r  lef t  hemispher e (Kinsbourn e & 

Warrington ,  1962 ;  Levin e &  Galvanic ,  1978) . 

To summarize the outcome of the present experiment, the effect of image generation 

on visua l  discriminatio n performanc e wa s foun d t o b e asymmetrica l  i n a  directio n consisten t 

wit h a  lef t  hemispher e locu s fo r  imag e generation .  Take n togethe r  wit h th e result s 

describe d earlie r  fro m neurologica l  patients ,  th e presen t  resul t  strengthen s th e hypothesi s 

tha t  imag e generatio n depend s upo n structure s i n th e lef t  hemisphere . 
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