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LEVELS OF PROCESSING IN METAPHOR COMPREHENSION 

Janice Johnson 
Institut e o f  Human Learning ,  Universit y o f  California ,  Berkele y 

In a metaphor a topic is described in terms of a vehicle. The topic and 
vehicl e term s generall y refe r  t o tw o diverse ,  conceptua l  o r  experiential , 
domains .  Severa l  theorie s o f  metapho r  assum e tha t  metaphori c comprehensio n 
involve s a  mappin g fro m vehicl e t o topi c o f  vehicl e propertie s o r  aspects .  Fo r 
example ,  Orton y (1979 )  propose s tha t  i n a  metapho r  highl y salien t  attribute s o f 
th e vehicl e ar e matche d wit h lo w salien t  attribute s o f  th e topic .  Th e matche d 
(i.e. ,  shared )  attribute s nee d no t  b e identical ,  bu t  mus t  hav e hig h similarity . 
Glucksberg ,  Gildea ,  an d Booki n (1982 )  sugges t  tha t  metapho r  comprehensio n involve s 
instantiation ,  i n term s o f  th e topic ,  o f  a  smal l  se t  o f  salien t  propertie s o f  th e 
vehicle .  Tourangea u an d Sternber g (1982 )  criticiz e th e notio n tha t  th e topi c an d 
vehicl e i n a  metapho r  hav e matchin g (i.e. ,  shared )  attributes ,  ye t  stil l  conside r 
tha t  metapho r  comprehensio n require s a  mappin g o f  attribute s betwee n vehicl e an d 
topic .  The y propos e tha t  th e attribute s o f  th e vehicl e domai n mus t  b e transforme d 
t o appl y i n th e topi c domain .  I n a  simila r  vein ,  Verbrugg e an d McCarrel l  (1977 ) 
argu e tha t  metapho r  comprehensio n involve s a  "nove l  schematizatio n o f  th e topi c 
domain "  (p .  494 )  i n term s o f  transformationa l  an d structura l  invariant s o f  th e 
vehicl e domain . 

Thes e approache s al l  propos e som e mappin g fro m vehicl e t o topi c o f  vehicl e 
aspects .  The y diffe r  i n thei r  definition s o f  th e aspect s an d i n th e degre e t o 
whic h the y se e vehicl e aspect s a s bein g transforme d rathe r  tha n matche d i n th e 
topic .  Combinin g an d extendin g thes e approaches ,  I  propos e her e a  metapho r 
comprehensio n mode l  whic h allow s fo r  varyin g degree s o f  transformatio n i n th e 
mappin g o f  vehicl e aspects ,  tha t  is ,  differen t  level s o f  accommodatio n o f  th e 
vehicl e aspect s t o th e semantic s o f  th e topic .  I  formaliz e thes e level s i n term s 
of  differen t  kind s o f  mappin g processes . 

A Semantic Mapping Model of Metaphor Comprehension 

I propose that the semantic process of comprehending a metaphor involves 
selectin g som e facet s o r  aspect s o f  th e vehicl e tha t  ar e potentiall y  applicabl e t o 
th e topic ,  the n mappin g thes e facet s t o th e topi c t o evaluat e analyticall y th e 
appropriatenes s o f  th e mapping .  Th e mappin g i s don e b y mean s o f  semanti c 
combinator s (i.e. ,  mappin g functors) ;  thes e ar e semanti c transformation s tha t 
conver t  on e o r  mor e semanti c facet s int o othe r  differen t  facets—combinator s ca n 
appl y o n topi c o r  vehicl e facets .  I n term s o f  structure ,  th e topi c an d vehicl e 
i n a  metapho r  refer ,  i n th e subject ,  t o knowledg e representation s I  cal l  ob s (shor t 
fo r  "objec t  schemes") .  A n ob ^  i s a  comple x menta l  structur e tha t  stand s fo r  al l 
th e discriminative ,  manipulative ,  an d functiona l  aspect s o r  facet s o f  a  dista l 
objec t  (Pascual-Leone ,  Goodman ,  Ammon,  &  Subelman ,  1978) ;  i t  i s  thu s th e menta l 
representatio n o f  a  thin g i n th e environment .  Th e notio n o f  a n ob ^  i s analogou s 
t o othe r  notion s o f  memor y structure ,  suc h a s "frame, "  "schema, "  an d "prototype. " 
Facet s ar e th e functiona l  component s (propertie s o r  relations )  o f  a n ob ^  tha t 
emerg e fro m goal-directe d interactio n wit h th e object ;  facet s ar e no t  propertie s 
inheren t  i n th e objec t  itself ,  bu t  ar e constraint s th e subjec t  ha s experienced . 

I  propos e tha t  th e semanti c processin g o f  metaphor s take s plac e i n successiv e 
moments.  I n a  firs t  moment  o f  globa l  processing/mapping ,  th e semanti c relatio n 
betwee n topi c an d vehicl e i s investigate d b y wa y o f  shallow ,  mor e o r  les s concrete , 
semanti c conten t  processing .  Globa l  processin g ca n yiel d a n adequat e metapho r 
interpretatio n onl y i f  topi c an d vehicl e shar e (low-level )  conten t  facets .  A 
furthe r  moment  o f  deeper ,  analytica l  processing/mappin g involve s analytica l 
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elaboration or modification of the global meaning in light of the detailed 
meaning s o f  bot h topi c an d vehicle .  Analytica l  processing ,  mor e s o tha n globa l 
mapping ,  i s guide d b y an d obedien t  t o semanti c constraint s impose d b y th e topic ; 
i t  thu s represent s a n accommodatio n o f  th e vehicl e facet s t o th e semantic s o f 
th e topi c ob .  A  firs t  leve l  o f  analytica l  processing  involve s modificatio n o f 
th e globa l  meaning ;  a  secon d leve l  may involv e a  movement  fro m on e topi c face t 
t o another .  I  wil l  mak e th e processing  level s cleare r  whe n I  describ e semanti c 
combinato r  kind s tha t  ar e instance s o f  th e levels .  I n orde r  t o specif y th e sem -
anti c combinato r  kinds ,  I  develope d a  metho d o f  codin g metapho r  interpretations . 

Method 

I collected metaphor interpretations from children and adults. I report 
her e dat a fo r  th e adul t  subjects :  2 4 student s a t  Yor k Universit y i n Toronto . 
I  interviewe d subject s individuall y an d aske d the m t o interpre t  orall y eac h o f 
19 metaphori c sentences .  Thi s pape r  report s result s fo r  6  o f  th e metaphors ; 
thes e wer e constructe d b y combining ,  i n a  sentenc e fram e o f  th e for m "  wa s 
a " ,  eac h o f  thre e vehicl e noun s (rock ,  mirror ,  butterfly )  wit h eac h o f  tw o 
topic s (M y sister .  My shirt )  t o for m sentence s suc h a s "M y siste r  wa s a  mirror, " 
"My shir t  wa s a  rock, "  etc .  Subject s wer e encourage d t o giv e a s man y interpreta -
tion s a s the y coul d fo r  eac h item . 

Coding of metaphor interpretations. According to the processing model, in 
interpretin g a  metapho r  th e subjec t  map s facet s fro m vehicl e t o topi c b y mean s o f 
some semanti c combinator .  I n codin g a  metapho r  interpretation,  on e firs t  infer s 
th e actua l  vehicl e facet(s )  tha t  underli e th e interpretatio n an d the n th e kin d o f 
semanti c combinato r  tha t  mus t  hav e applie d o n th e facet(s )  t o generat e th e inter -
pretation .  Th e thre e mai n kind s o f  semanti c combinator s I  propos e (an d th e onl y 
one s spac e limit s permi t  me t o discus s here )  ar e th e Identity ,  Analogy ,  an d 
Predicat e combinators .  Identit y an d Analog y ar e type s o f  between-ob s combinator s 
tha t  map facet s fro m vehicl e t o topic . 

The Identit y semanti c combinato r  i s a n instanc e o f  th e initial ,  globa l  leve l 
of  metapho r  processing .  I n a n Identit y mappin g th e subjec t  find s a  face t  i n th e 
vehicl e ob ^  tha t  ha s (o r  coul d have )  th e sam e nam e an d semanti c definitio n i n th e 
topi c oj b an d doe s a  direc t  mappin g o f  th e face t  fro m vehicl e t o topic .  Th e face t 
i s mappe d withou t  an y chang e i n meaning .  A n exampl e i s th e followin g respons e t o 
th e sentenc e "M y siste r  wa s a  rock" :  "Mayb e sh e fel t  t o th e physica l  touc h ver y 
hard. "  Th e roc k face t  use d i s "hardness" ,  th e definin g statemen t  o f  whic h coul d b e 
<<rock s d o no t  chang e shap e unde r  th e applicatio n o f  externa l  physica l  force>> . 
Her e th e subjec t  select s a  salien t  face t  o f  th e roc k o b an d map s i t  t o th e siste r 
ob withou t  changin g th e sens e o f  th e facet .  Fo r  a  respons e t o b e score d a s a n 
Identit y th e mappe d facet(s )  mus t  b e compatibl e wit h th e semantic s o f  th e topi c ob . 
A secon d exampl e i s th e followin g respons e t o "M y shir t  wa s a  mirror" :  "I t  coul d 
actuall y b e a  mirror—mad e ou t  o f  som e kin d o f  materia l  tha t  woul d actuall y reflect. " 
Thi s respons e i s base d o n on e o r  bot h o f  tw o mirro r  facets :  a  face t  correspondin g 
t o th e optica l  "image "  produce d b y th e mirro r  (<< a mirro r  give s bac k a  reproductio n 
or  likenes s i n tw o dimension s o f  whateve r  i s i n fron t  o f  it>> )  an d a  face t  corre -
spondin g t o th e mirror' s abilit y  t o reflec t  ligh t  (i.e. ,  it s  "shininess") . 

The Analog y combinato r  i s a n instanc e o f  th e firs t  leve l  o f  analytica l 
metapho r  processing .  I n a n Analog y mappin g th e facet(s )  emergin g fro m globa l 
processin g underg o a  chang e i n sens e a s the y appl y fro m vehicl e t o topic .  Th e 
chang e i n sens e represent s a n accommodatio n o f  th e vehicl e facet(s )  t o th e semantic s 
of  th e topic .  A n exampl e i s th e followin g respons e t o "M y siste r  wa s a  rock" :  "Sh e 
was ver y fir m an d unyieldin g sor t  o f  lik e a  roc k .  .  .  hi s siste r  i s lik e a  roc k 
as fa r  a s th e wa y sh e behave s o r  acts ,  lik e har d a s a  rock. "  Her e th e "hardness " 
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vehicl e face t  i s acconanodate d t o th e topi c o b throug h a  proces s o f  constructiv e 
abstraction ,  whereb y topic-relevan t  conten t  i s inserte d int o th e vehicl e face t 
structur e (se e definitio n o f  "hardness "  roc k face t  above) :  "doe s no t  chang e 
shape "  become s "doe s no t  chang e behavior "  an d "externa l  physica l  force "  become s 
somethin g lik e "verba l  instruction "  o r  "psychologica l  pressure. "  I n a n Analog y 
mapping ,  th e vehicl e face t  an d th e (semanticall y different )  topi c face t  i t  map s 
ar e relate d b y wa y o f  a  higher-leve l  (i.e. ,  generic )  superface t  tha t  subsume s th e 
topi c an d vehicl e senses .  A  secon d exampl e i s th e followin g respons e t o "M y 
shir t  wa s a  mirror" :  "Mayb e i t  woul d mea n tha t  yo u sa w someon e els e wit h th e 
same shir t  a s you. "  Thi s respons e i s base d o n th e mirro r  "image "  face t  describe d 
above ,  bu t  i n thi s cas e th e face t  i s mappe d wit h a  chang e i n sense ;  tha t  is ,  i t 
i s  applie d wit h th e sens e o f  resemblanc e rathe r  tha n optica l  reproduction . 

The Predicat e i s a  typ e o f  within-ob s combinato r  tha t  applie s withi n th e 
topi c o b followin g a  between-ob s mapping ;  i t  i s  a n instanc e o f  th e secon d leve l 
of  analytica l  processing .  Th e Predicat e serve s t o expres s th e resul t  o f  a 
between-ob s mappin g i n term s tha t  closel y confor m t o th e pragmatic s o f  th e topi c 
ob.  T o thi s end ,  th e subjec t  elaborate s th e initia l  mappin g i n term s o f  a 
concep t  o r  a n instantiatio n tha t  i s relevan t  t o th e topic ,  bu t  no t  t o th e vehicle . 
An exampl e i s th e followin g respons e t o "M y siste r  wa s a  rock" :  "Wheneve r  I  thin k 
of  a  roc k I  thin k o f  somethin g hard ,  s o mayb e you r  siste r  i s col d o r  unfriendly . 
You ar e no t  ver y clos e wit h you r  sister. "  Again ,  thi s respons e i s base d o n 
Analogica l  mappin g o f  th e "hardness "  roc k face t  (wit h th e sens e o f  non-responsiveness) , 
but  her e th e subjec t  elaborate s th e initia l  mappin g i n term s o f  unfriendlines s 
and psychologica l  distance—concept s tha t  ar e relevan t  fo r  describin g persons , 
but  no t  rocks .  I n contras t  t o th e Analogy ,  i n a  Predicat e respons e th e 
topic-relevan t  concep t  o r  instantiatio n i s cue d b y th e generi c superfacet ,  bu t  i s 
not  subsume d unde r  it .  Anothe r  Predicat e exampl e i s th e followin g respons e t o 
"My shir t  wa s a  mirror" :  "M y shir t  wa s a  reflectio n o f  myself ,  s o i f  I  ha d o n a 
whit e shir t  I' d b e a  conservative ,  an d i f  I  ha d o n a  wil d shir t  I  woul d b e a  wil d 
person. "  Her e th e shir t  is .  Analogically ,  a n "image "  o f  th e wearer' s personality . 
and th e subjec t  instantiate s thi s Analog y i n term s o f  type s o f  shirt s an d 
personalities . 

Identity ,  Analogy ,  an d Predicat e ar e thre e mai n kind s o f  semanti c combinator s 
tha t  ar e instance s (an d mos t  characteristic )  o f  thre e propose d level s o f  metaphori c 
processing :  global ,  analytical-1 ,  an d analytical-2 .  Elsewher e (Johnso n & 
Pascual-Leone ,  1984 )  I  hav e describe d additiona l  kind s o f  combinator s an d develop -
menta l  dat a tha t  suppor t  th e validit y an d reliabilit y  o f  th e codin g metho d (se e 
als o Johnson ,  Fabian ,  &  Pascual-Leone ,  i n press) .  Her e I  us e th e notion s o f 
semanti c combinator s an d vehicl e facet s t o characteriz e adul t  processin g o f 
metaphors .  I n th e Result s I  us e th e combinato r  name s introduce d abov e t o refe r 
t o th e processin g levels ;  response s code d wit h othe r  kind s o f  combinator s ar e 
assimilate d t o th e appropriat e level. 1 

Results and Discussion 

Leve l  o f  processing .  Subject s typicall y gav e mor e tha n on e interpretatio n 
fo r  a n item ;  th e mea n numbe r  o f  response s acros s subject s an d item s wa s 2. 6 (th e 
modal  number s o f  response s wer e 2  an d 3) .  Of  th e tota l  numbe r  o f  responses ,  17 % 
ar e a t  th e globa l  leve l  (i.e. ,  ar e o f  th e Identit y  type) ,  27 % ar e a t  th e Analog y 
level ,  an d 50 % ar e a t  th e Predicat e leve l  (6 % ar e belo w th e globa l  level ;  e.g. , 
response s tha t  violat e th e realit y constraint s o f  th e topi c o b o r  tha t  d o no t 
make a  mappin g fro m vehicl e t o topic) .  Thus ,  adult s us e al l  thre e processin g 
level s whe n interpretin g metaphors ,  bu t  mor e ofte n respon d a t  th e highe r  levels . 
Eightee n ou t  o f  2 4 subject s gav e response s a t  al l  thre e levels . 
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As on e woul d expect ,  th e Identit y leve l  i s  use d mor e ofte n fo r  item s wit h 
th e shir t  topi c (27% )  tha n fo r  thos e wit h siste r  (7%) .  Shir t  share s mor e 
physica l  facet s wit h th e vehicl e ob s tha n doe s siste r  (i.e. .  Identit y mapping s 
ar e mor e likel y t o b e compatibl e wit h th e semantic s o f  shirt) .  I n orde r  t o sa y 
somethin g meaningfu l  abou t  sister ,  i n ligh t  o f  th e vehicles ,  th e vehicl e facet s 
must  b e transformed :  Fo r  item s wit h th e siste r  topic ,  33 % o f  th e response s ar e 
at  th e Analog y leve l  an d 53 % ar e a t  th e Predicat e level ;  fo r  shirt ,  21 % ar e 
Analogie s an d 46 % ar e Predicates .  "M y shir t  wa s a  butterfly "  ha s th e highes t 
rat e o f  Identit y response s (39%) ;  ther e ar e a  numbe r  o f  butterfl y facet s (e.g. , 
colorful ,  light ,  soft )  tha t  ar e directl y compatibl e wit h possibl e shir t  facets . 
"My siste r  wa s a  mirror "  ha s th e highes t  rat e o f  Analog y respondin g (51%) ;  th e 
most  frequentl y use d mirro r  face t  i s th e mirro r  "image"—subject s mak e numerou s 
Analogie s concerning  resemblanc e i n look s o r  behavior .  Al l  item s yiel d a  hig h 
rat e o f  Predicat e respondin g (rangin g fro m 40-59%) ,  bu t  "M y siste r  wa s a  rock " 
has th e highes t  rate ;  her e th e mos t  frequentl y use d vehicl e facet s refe r  t o th e 
hardness ,  strength ,  an d immobilit y  o f  rock ,  an d i n siste r  thes e aspect s ar e 
transforme d int o Predicate s expressing  emotiona l  coldness ,  strengt h o f  character , 
and stubbornness . 

Vehicle facets. It is often proposed that facets that have high salience in 
th e vehicl e ar e selecte d fo r  mappin g t o th e topi c (e.g. ,  Ortony ,  1979) .  Result s 
of  th e curren t  stud y sho w tha t  som e vehicl e facet s ar e mor e frequentl y use d tha n 
other s i n th e metapho r  interpretation s (on e migh t  characteriz e thes e frequentl y 
use d facet s a s mor e salient) ,  bu t  tha t  th e topi c als o play s a  rol e i n th e 
vehicle-face t  selection .  Fo r  example ,  I  inferre d 2 3 differen t  facet s o f  roc k 
as underlyin g th e 6 1 response s give n t o "M y shir t  wa s a  rock. "  Th e mos t 
frequentl y use d facet s correspon d t o th e hardnes s an d heavines s o f  rocks ;  thes e 
facet s ar e involve d i n 31 % an d 28 % o f  th e responses ,  respectively. ^  Th e nex t 
most  use d facet s refe r  t o th e greyis h colo r  (11% )  an d roug h textur e (10% )  o f 
rocks .  Of  2 6 roc k facet s inferre d t o accoun t  fo r  th e 7 1 response s t o "M y siste r 
was a  rock "  (1 8 o f  thes e als o inferre d fo r  th e shir t  item) ,  th e "hardness "  face t 
i s use d mos t  ofte n an d i s involve d i n 48 % o f  th e responses .  Th e nex t  mos t  use d 
facet s refe r  t o th e strengt h (23%) ,  immobilit y  (rock s d o no t  themselve s move — 
17%,  an d ar e difficul t  fo r  peopl e t o move—18%),  an d changelessnes s (14% )  o f 
rocks .  Thus ,  beyon d wha t  i s likel y th e mos t  salien t  face t  o f  roc k (i.e. , 
"hardness") ,  differen t  facet s ten d t o b e mappe d t o shir t  tha n t o sister ;  simila r 
result s obtai n fo r  th e othe r  vehicl e obs . 

Conclusions 

The notion that the topic and vehicle in a metaphor share low-level content 
facets ,  whic h constitut e th e metaphori c ground ,  i s probabl y tru e onl y fo r 
relativel y trit e metaphor s (e.g. ,  thos e base d o n immediat e topic-vehicl e 
resemblance) .  Th e groun d i s mor e likel y t o b e facet s share d a t  a  highe r  leve l 
(i.e. ,  superfacets) ,  an d thu s on e mus t  propos e som e proces s whereb y conten t 
facet s selecte d fro m th e vehicl e ar e transforme d int o relate d facet s i n th e topic . 
I  formaliz e thi s proces s i n term s o f  semanti c combinators .  Th e vehicl e facet s 
selecte d fo r  mappin g ar e likel y t o b e one s tha t  hav e bee n salien t  i n th e subject' s 
constructio n o f  th e vehicl e o b (o r  tha t  ar e mad e salien t  i n som e context) . 
However ,  i n interpretin g a  metapho r  on e mus t  constru e somethin g meaningfu l  abou t 
th e topic ,  i n ligh t  o f  one' s knowledg e o f  th e vehicle ;  thu s topi c an d vehicl e 
interact ,  i n tha t  th e selecte d facet s i n th e vehicl e mus t  b e transformabl e int o 
pragmaticall y importan t  aspect s o f  th e topi c ob .  On e ca n represen t  metapho r 
interpretation s i n term s o f  vehicl e conten t  an d th e proces s b y whic h thi s conten t 
i s accommodate d t o th e topic . 
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Note s 
* 

Preparatio n o f  thi s pape r  wa s supporte d b y a  Socia l  Science s an d Humanitie s 
Researc h Counci l  o f  Canad a postdoctora l  fellowship .  Th e researc h wa s supporte d 
i n par t  b y a  Natura l  Science s an d Engineerin g Researc h Counci l  o f  Canad a gran t 
t o Dr .  J .  Pascual-Leone ,  wit h who m I  develope d man y o f  th e idea s expresse d here . 

Note that the metaphoric processing levels are ordered because they are 
embeddin g an d becaus e o f  thei r  cognitive-developmenta l  difficultie s whic h lea d 
t o thei r  ordere d emergenc e i n developmen t  (se e Johnso n e t  al. ,  i n press ;  Johnso n 
& Pascual-Leone ,  1984) . 

2 
Response s ca n b e base d o n mor e tha n on e vehicl e facet ;  thus ,  percentage s 

do no t  ad d t o 100% . 
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