
UC Merced
Proceedings of the Annual Meeting of the Cognitive Science 
Society

Title
Toward a Model of Cognitive Process In Cartoon Comprehension

Permalink
https://escholarship.org/uc/item/2rk1b0hb

Journal
Proceedings of the Annual Meeting of the Cognitive Science Society, 3(0)

Authors
Masson, Michael E. J.
Boehler, Inga

Publication Date
1981
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/2rk1b0hb
https://escholarship.org
http://www.cdlib.org/


Towar d a  Mode l  o f  Cognitiv e Proces s 
i n Cartoo n Comprehensio n 

Michae l  E .  J .  Masso n an d Ing a Boehle r 
Universit y o f  Victoria ,  Victoria ,  Canad a 

The comprehension of humorous material Involves 
an importan t  interactio n betwee n us e o f  gencrn l  worl d 
knowledg e an d th e encodin g o f  ne w verba l  o r  pictoria l 
information .  Understandin g humorou s episode s ofte n 
require s th e comprehende r  t o dra w a  numbe r  o f  inference s 
abou t  th e character s an d event s i n th e episode .  Un -
lik e comprehensio n o f  othe r  tvpe s o f  material ,  however , 
thes e Inference s ofte n ar e no t  straightforwar d no r 
applie d "automatically. "  Instead ,  a  logica l  serie s 
of  inference s mav b e required ,  implyin g a  for m o f 
proble m solvin g activity .  Thi s characterizatio n o f 
comprehensio n o f  humorou s materia l  I s particularl y 
appropriat e fo r  multipl e fram e cartoons .  Sinc e w e 
ar e especiall y Intereste d I n th e rol e o f  thes e sort s 
of  cognitiv e processe s I n understandin g humorou s 
material ,  w e hav e focuse d ou r  effort s o n cartoo n 
comprehension . 

The proces s mode l  tha t  w e hav e bee n tryin g t o 
develo p i s base d o n recen t  conceptualization s o f 
comprehensio n processe s an d o n theoretica l  Idea s abou t 
th e definin g attribute s o f  humorou s material .  We 
characteriz e a  cartoo n a s a  brie f  narrativ e tha t  I s 
describe d plctoriall v  an d linguistically .  A s such , 
much o f  th e Informatio n learne d fro m readin g a 
cartoo n i s inferre d rathe r  tha n explicitl y  state d 
or  illustrated .  I t  i s  furthe r  assume d tha t  a s a 
cartoo n i s processe d expectation s abou t  upcomin g 
informatio n ar e constructed ,  jus t  a s i n readin g 
ordinar y discourse .  Ofte n thes e expectation s ar e 
violate d b v som e for m o f  Incongruou s information , 
causin g a  revisio n o f  previousl y Inferre d informatio n 
or  a t  leas t  a  reorganizatio n o f  knowledg e abou t  th e 
even t  bein g described .  Thi s revisio n o r  resolutio n 
of  incongruit y ha s bee n claime d t o b e a n Importan t 
elemen t  o f  humo r  b y recen* :  theorists .  I n addition , 
resolutio n may Introduc e furthe r  Incongruitie s whic h 
ar e neve r  resolved .  We argu e tha t  thes e inferentia l 
proble m solvin g processe s ar e o f  centra l  importanc e 
I n an y accoun t  o f  comprehensio n o r  appreciatio n o f 
humorou s material / 
In order to specify in more detail the nature 
of  comprehensio n processe s associate d wit h readin g 
cartoo n material ,  w e mad e us e o f  multipl e regressio n 
modellin g procedures .  We planne d t o focu s o n 
cognitiv e processe s involve d i n cartoo n comprehensio n 
and,  t o a  lesso r  extent ,  o n th e characteristic s o f 
cartoon s tha t  ar e associate d wit h humor .  Therefore , 
we sough t  t o develo p regressio n model s tha t  woul d 
accoun t  fo r  variabilit v  o f  cartoo n item s o n thre e 
dimensions :  (a )  comprehensio n time ,  (b )  proble m 
solvin g processe s associate d wit h understandin g th e 
jok e o n whic h a  cartoo n i s based ,  an d (c )  degre e o f 
humor . 

We selecte d a  se t  o f  6 A cartoon s sample d fro m 
fiv e differen t  syndicate d cartoo n strips .  Tli e item s 
wer e originall y publishe d betwee n 197 6 an d 1978 . 
A sampl e o f  3 5 universit y student s rate d (o n a  7 -
poln t  scale )  th e degre e o f  difficult y involve d i n 
understandin g o r  figurin g ou t  th e jok e o n whic h eac h 
cartoo n wa s based .  Thi s serve d a s a  ver y genera l 
measur e o f  th e complexit y o f  th e proble m solvin g 
comprehensio n processe s w e hav e postulated .  Anothe r 
sampl e o f  5 6 student s wa s show n th e sam e Item s i n th e 
followin g manner .  First ,  al l  frame s o f  a  cartoo n 
excip t  th e Lis t  fram e wer e show n together ,  the n th e 
las t  fram e wa s shown .  Tim e require d t o comprehen d 
eac h sectio n (firs t  frame s an '  las t  frames )  wa s 
measured .  I n addition ,  thes e subject s rate d o n a 
7-poin t  scal e th e degre e o f  humo r  o f  eac h cartoon . 

Cartoons were then classified according to a 
set  o f  Independen t  variable s representin g many 
characteristic s o f  cartoo n items .  Verba l  informatio n 
variable s include d numbe r  o f  letters ,  svllables . 

words ,  propositions ,  an d sentence s an d numbe r  o f 
speake r  transitions .  Visua l  informatio n wa s code d 
by suc h variable s a s numbe r  o f  characters ,  numbe r 
of  physicall y transforme d characters ,  chang e o f 
scenes ,  activity ,  an d presenc e o f  a  visua l  detai l 
whi( h wa s critica l  fo r  understandin g a  cartoon .  Cartoon s 
wer e als o code d accordin g t o whethe r  a  possibl e o r 
impossibl e incongruit y wa s Introduce d I n th e las t 
fram e an d lef t  unresolved .  Th e logi c o n whic h a 
cartoo n wa s base d wa s als o coded .  Categorie s include d 
exaggeration ,  iteratio n (e.g. ,  a  to w truc k towin g 
a to w truck) ,  an d mode l  theor y (th e reade r  interpret s 
an ambiguou s statemen t  o r  situatio n i n th e mos t 
usua l  way ,  the n find s tha t  a n alternativ e Interpretatio n 
was intended) .  Finally ,  I n orde r  t o reflec t  cartoonists ' 
styl e differences ,  th e item s wer e classifie d accordin g 
t o cartoo n strips . 
Four regression analyses will be reported. In 
al l  case s a  stepwis e multipl e regressio n wa s use d I n 
whic h variable s wer e adde d int o th e regressio n equatio n 
unti l  a n optima l  adjuste d R  wa s reached .  Th e firs t 
tw o analyse s Involve d mea n comprehensio n tim e o n firs t 
frame s an d o n fina l  frames .  Th e lis t  o f  Independen t 
variable s Include d thos e mentione d abov e a s wel l  a s 
mean rate d humo r  an d difficult y i n understandin g th e 
cartoon' s joke .  We ha d tw o genera l  expectation s abou t 
thes e analyses .  Firs t  w e expecte d t o d o a  bette r  jo b 
of  accountin g fo r  variabilit y  i n firs t  fram e com -
prehensio n time s sinc e mos t  o f  th e comple x comprehensio n 
processe s ar e associate d wit h th e las t  frame .  Fo r 
simila r  reason s w e expecte d th e las t  fram e comprehensio n 
tim e regressio n equatio n t o mor e heavil y weigh t  th e 
difficult y ratin g variabl e tha n woul d th e equatio n fo r 
firs t  frames . 

The optimal adjusted R for the first frame analysis 
was a  ver y respectabl e .9 i  (multipl e R=.98) .  Eightee n 
variable s wer e entere d althoug h si x di d no t  contribut e 
significan t  predictiv e power .  Comprehensio "  tim e in -
crease d a s a  functio n o f  numbe r  o f  letters ,  sentences , 
and transforme d character s i n th e firs t  frames .  I n 
addition ,  relativel y smal l  contribution s wer e mad e 
by difficult y ratin g (smalles t  bet a weigh t  o f  al l 
significan t  variables )  an d th e variabl e whic h code d 
exaggeration :  longe r  comprehensio n time s wer e asso -
ciate d wit h highe r  difficult y an d cartoon s base d o n 
exaggeration .  Th e seve n othe r  significan t  variable s 
wer e al l  supresso r  variables :  ver y lo w simpl e 
correlation s wit h comprehensio n time ,  bu t  the y 
accounte d fo r  som e variabilit y  o f  significan t  predicto r 
variable s whic h wa s no t  associate d wit h comprehensio n 
time .  Mos t  o f  thes e suppresso r  variable s wer e asso -
ciate d wit h verba l  an d visua l  informatio n containe d 
i n th e las t  frame . 

The regressio n analysi s o f  firs t  fram e compre -
hensio n tim e successfull y accounte d fo r  a  grea t  majorit y 
of  variability .  l*teria l  o f  thi s sor t  doe s no t 
normall y cal l  fo r  muc h comple x cognitiv e activit y 
whil e readin g th e firs t  frames ,  an d s o a  fe w simpl e 
variable s ar e sufficien t  t o accoun t  fo r  mos t  o f  th e 
variance .  Number  o f  letter s an d transforme d character s 
togethe r  produce d a  regressio n e<iuatio n wit h an  adjuste d 
R o f  .86 .  Rate d difficult y di d no t  pla y a  larg e 
rol e i n accountin g fo r  firs t  fram e comprehensio n time . 
Finally ,  i t  wa s rathe r  surprisin g tha t  othe r  visua l 
informatio n variable s suc h a s numbe r  o f  character s 
di d no t  hav e muc h Impact .  I t  appear s tha t  a s lon g 
as character s maintai n a  consisten t  appearanc e 
reader s requir e ver y littl e tim e o r  effor t  t o 
recogniz e them ,  eve n whe n firs t  Introduced . 

The regressio n analysi s o f  fina l  fram e compre -
hensio n tim e produce d a n optima l  adjuste d R  o f 
.7 9 (multipl e R  .91) ,  wit h 1 3 independen t 
variable s involve d i n th e equation .  Onl y fiv e 
variable s mad e significan t  contributions .  Compre -
hensio n tim e increase d wit h highe r  number s o f  letter s 
i n th e las t  frame ,  race d difficulty ,  numbe r  o f  ne w 
character s Introduce d I n th e fina l  frame ,  an d numbe r 
of  syllable s i n th e firs t  frames .  Number  o f  syllable s 
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I n th e las t  fram e wa s a  supresso r  variable .  A s 
expected ,  th e Importanc e o f  proble m solvin g compre -
hensio n processe s wa s eviden t  i n th e analysis .  Rate d 
difficult y wa s th e secon d variabl e entere d int o th e 
equatio n fo r  las t  fram e comprehensio n time .  I n 
addition ,  th e introductio n o f  ne w character s i n th e 
las t  fram e requrie d mor e readin g time .  Reinterpretin g 
Informatio n fro m th e firs t  frames ,  o r  usin g tha t 
Informatio n t o understan d th e las t  fram e ar e import -
ant  processe s sinc e amoun t  o f  firs t  fram e verba l 
informatio n strongl y Influence d las t  fram e comprehensio n 
tim e . 

Sinc e difficult y rating s playe d suc h a n importan t 
rol e i n th e comprehensio n tim e analyses .  I t  woul d b e 
interestin g t o discove r  whic h variable s contribut e 
t o th e degre e o f  difficult v i n comprehendin g a  cartoon . 
The relevan t  regressio n analysi s indicate d tha t  th e 
presen t  dat a coul d offe r  onl y limite d ai d i n answerin g 
thi s question .  Th e optiona l  adjuste d R  wa s onl y .5 2 
(multipl e R  =  .85) ,  wit h 2 6 variable s i n th e equation . 
Thirtee n o f  th e variable s m-̂ d e significan t  contributions . 
Cartoonists '  styl e playe d a n importan t  rol e a s th e 
firs t  variabl e entere d wa s th e "0/1 "  variabl e whic h 
code d cartoon s a s bein g fro m "Wizar d o f  Id "  versu s 
some othe r  cartoo n strip .  Accordin g t o th e 
regressio n model ,  suc h cartoon s adde d a  ful l  1. 5 unit s 
of  difficult y o n th e 7-poin t  scale .  Cartoon s base d 
on iterativ e logi c als o increase d difficulty .  In -
crease s i n th e numbe r  o f  propositions ,  syllables ,  o r 
speake r  transition s i n th e firs t  frame s als o in -
crease d difficult y ratings .  Th e othe r  seve n variable s 
(othe r  cartoon s an d las t  fram e information )  acte d 
as suppresso r  variables .  Thi s analysi s clearl y 
point s t o th e importanc e o f  reviewin g firs t  fram e 
Informatio n whil e tryin g t o comprehen d th e fina l 
fram e an d basi c jok e o f  a  cartoon .  Difficult y wa s 
not  associate d wit h amoun t  o f  fina l  fram e Informatio n 
which .  I n itself ,  i s  jus t  a s straightforwar d a s 
verba l  an d visua l  informatio n containe d i n th e firs t 
frames .  Interpretin g th e las t  fram e i n th e contex t 
of  previou s information ,  however ,  i s  a  majo r  par t 
of  th e reader' s proble m solvin g comprehensio n 
process . 

Finally ,  wha t  make s cartoon s funny ? Th e re -
gressio n analysi s o f  humo r  rating s produce d a  rathe r 
lo w adjuste d R  o f  .6 0 (multipl e R  =  .82) ,  s o n o 
definit e answer s ar e ye t  available .  Nin e significan t 
variable s wer e Involved ,  tw o o f  whic h ar e relate d t o 
cartoonists '  style .  The"Wizar d o f  Id "  an d "Haga r  th e 
Horrible "  wer e associate d wit h rathe r  hig h humo r 
ratings .  Thes e rating s als o increase d wit h th e numbe r 
of  scen e change s i n th e firs t  frame s an d th e numbe r 
of  speake r  transition s i n th e las t  frame .  Addin g 
an impossibl e incongruit y i n th e las t  fram e seeme d 
t o improv e th e humo r  o f  cartoons ,  bu t  basin g a 
cartoo n o n a  critica l  visua l  detai l  i n th e fina l 
fram e wa s associate d wit h reduce d humo r  ratings . 
The othe r  thre e variable s wer e suppresso r  variables . 
Obviousl y thi s analysi s doe s no t  provid e a  ver y 
satisfactory  explanatio n o f  wha t  make s a  cartoo n 
humorous ,  bu t  i t  ha s helpe d t o identif y attribute s 
tha t  characteriz e successfu l  attempt s t o creat e 
humorou s materials . 

Our  futur e effort s wil l  b e directe d a t  a  close r 
and mor e detaile d stud y o f  th e proble m solvin g compre -
hensio n processe s involve d i n readin g cartoons .  I n 
addition ,  i t  i s  clea r  tha t  i t  wil l  b e a  difficul t 
tas k t o identif y th e natur e o f  th e relationshi p 
betwee n humo r  an d thes e cognitiv e processes .  I n ou r 
dat a ther e i s presentl y n o clea r  relatio n (linear , 
or  otherwise )  betwee n humo r  an d difficult y ratings . 
Althoug h w e hav e begu n t o mak e progres s I n th e 
developmen t  o f  d  mode l  o f  cartoo n comprehensio n 
processes ,  th e secre t  o f  th e humo r  o f  cartoon s I s 
stil l  wel l  kept . 26 2 
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