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Orthographi c an d Semanti c Similarit y 

i n Auditor y R h y m e Decision s 

Curt Burgess 

Depaxtmen t  o f  Psycholog y 

Universit y o f  California-Riversid e 

Riverside ,  C A 9252 1 

Michae l  K .  Tanenhau s 

N a n c y M a r k s 

Departmen t  o f  Psycholog y 

Universit y o f  Rocheste r 

Rochester ,  N Y 1462 7 

Abstract ^ 

Seidenberg and Tanenhaus (1979) demon-

strate d tha t  orthographi c informatio n i s 

obligatoril y  activate d durin g auditor y wor d 

recognitio n b y showin g tha t  rhym e deci -

sion s t o orthographicall y simila r  rhyme s 

pie-ti e wer e quicke r  tha n rhym e decision s 

t o orthographicall y dissimila r  rhyme s rye -

tie .  Thi s effec t  coul d b e du e t o th e fac t 

tha t  orthographi c an d phonologica l  code s 

axe closel y inter-relate d i n lexica l  memor y 

and th e tw o dimension s ar e highl y corre -

lated .  However ,  i t  coul d als o b e a  exampl e 

of  a  mor e genera l  similarit y bia s i n makin g 

rhym e decisions ,  i n whic h subject s canno t 

ignor e irrelevan t  informatio n fro m othe r  di -

mensions .  W e explore d thi s late r  possibil -

it y  b y havin g subject s mak e rhym e deci -

sion s t o word s tha t  var y i n orthographi c 

similarit y an d als o t o word s tha t  var y i n 

semanti c similarit y {good-kind ,  cruel-kind) . 

Thi s possibilit y  i s  rule d ou t  i n tw o experi -

ment s i n whic h w e fai l  t o fin d a n interfer -

T̂hi s researc h wa s supporte d b y Nationa l  Institut e o f 
Chil d Healt h an d Human Developmen t  Gran t  H D 1869 4 
awarde d t o M .  K .  Tanenhaus . 

enc e effec t  wit h semanticall y relate d trials , 

whil e replicatin g th e basi c orthographi c in -

terferenc e an d facilitatio n results . 

Introduction 

There have been a number of studies 

demonstratin g tha t  orthographi c informa -

tio n i s activate d durin g auditor y wor d 

recognition .  O n e o f  th e cleares t  demonstra -

tion s wa s originall y reporte d b y Seidenber g 

an d Tanenhau s (1979) .  The y foun d tha t 

tha t  r hym e decision s wer e faste r  t o ortho -

graphicall y simila r  rhyme s suc h a s pie-ti e 

tha n t o orthographicall y dissimila r  rhyme s 

suc h a s rye-tie .  O n e explanatio n fo r  thes e 

result s i s tha t  orthographi c an d phono -

logica l  code s becom e closel y inter-relate d 

i n th e proces s o f  learnin g t o rea d whe n 

th e mappin g o f  orthographi c t o phonolog -

ica l  code s occurs .  A s a  consequenc e o f 

thi s learning ,  bot h phonologica l  an d or -

thographi c informatio n ar e activate d dur -

in g auditor y wor d recognition .  Durin g th e 

r h y m e decision ,  th e orthographi c informa -

tio n cause s a  Stroop-lik e effec t  i n th e deci -

sio n process .  Subject s see m unabl e t o us e 
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an optima l  strateg y tha t  woul d rel y solel y 

on th e phonologica d code s tha t  ar e require d 

fo r  th e rhym e decision . 

There is an alternative explanation 

whic h doe s no t  assum e an y specia l  cor -

respondenc e betwee n thes e tw o lexica l 

codes .  Kahneman n (persona l  communi -

cation ,  1985 )  suggeste d tha t  thes e ortho -

graphi c effect s ar e a n exampl e o f  a  mor e 

genera l  phenomeno n tha t  h e refer s t o a s 

cognitiv e Stroo p effects .  Thes e effect s aris e 

when subject s canno t  ignor e informatio n 

fro m a n irrelevan t  dimension .  O n thi s 

view ,  whe n multipl e aspect s o f  a  repre -

sentatio n ar e activated ,  i t  become s diffi -

cul t  t o ignor e irrelevan t  information .  A s 

a result ,  th e orthographi c interferenc e ob -

taine d wit h auditor y rhym e decision s i s no t 

a produc t  o f  th e linkag e betwee n phono -

logica l  an d orthographi c codes ,  bu t  woul d 

be du e t o a  genera l  similarit y bia s wit h 

Yes decision s t o word s bein g facilitate d 

when the y ar e simila r  alon g an y dimen -

sion .  A s a  result ,  rhym e decision s woul d 

be quicke r  t o pie-ti e tha n t o rye-ti e sinc e 

pie-ti e ar e simila r  alon g mor e dimension s 

tha n ar e rye-tie .  Seidenber g an d Tanen -

haus (1979 )  als o showe d tha t  rhym e de -

cision s t o orthographicall y simila r  non -

rhyme s lik e touch-couc h wer e slowe r  tha n 

t o orthographicall y dissimila r  non-rhyme s 

lik e dutch-couch .  Sinc e a  N o respons e i s re -

quire d fo r  a  non-rhyme ,  th e orthographi c 

similarit y result s i n a  slowe r  N o decision . 

Thus ,  th e genera l  similarit y bia s expla -

natio n ca n neatl y accoun t  fo r  th e ortho -

graphi c effec t  i n rhymin g withou t  positin g 

any specia l  linkag e betwee n phonolog y an d 

orthography . 

The proposal that a general similarity 

bia s migh t  produc e a n artifactua l  patter n 

of  result s correspondin g t o orthographi c in -

terferenc e i s importan t  t o conside r  give n 

tha t  ther e hav e bee n a  numbe r  o f  tas k dif -

ference s i n th e lexical-semanti c primin g lit -

eratur e tha t  hav e bee n attribute d t o post -

lexica l  bias .  Fo r  example ,  whe n subject s 

rea d a  sentenc e an d the n hav e t o nam e 

a targe t  tha t  i s  highl y relate d t o th e sen -

tence ,  response s t o target s ar e facilitated . 

However ,  i f  th e subjec t  respons e i s a  lexica l 

decision ,  response s t o th e target s ar e inhib -

ite d (Fischle r  &  Bloom ,  1979 ;  Stanovic h 

& West ,  1983) .  Presumably ,  th e facilita -

tio n reflect s a  passiv e automati c sprea d o f 

activatio n betwee n highl y relate d o r  pre -

dictabl e concept s an d namin g i s sensitiv e 

t o thi s effect .  Likewise ,  response s mad e 

by lexica l  decisio n includ e thi s automati c 

componen t  bu t  als o includ e a  mor e strate -

gi c aspect .  Seidenber g (1985 )  suggest s tha t 

th e lexica l  decisio n create s a  situatio n sim -

ila r  t o tha t  o f  a  Stroo p task .  Th e targe t 

word s ar e highl y relate d t o th e sententia l 

context .  W h e n th e expectatio n o r  bia s fo r 

a particula r  concep t  i s violated ,  th e lexi -

cal  decisio n prove s t o b e sensitiv e t o thi s 

relatednes s aspec t  o f  th e tas k an d th e in -

congruit y inhibit s th e lexica l  decisio n re -

sponse .  I n a  simila r  fashion ,  whe n ther e i s 

incongruen t  orthograph y betwee n th e stim -

uh tha t  d o rhyme ,  th e overal l  similarit y be -

twee n th e rhymin g stimul i  decreases .  Thus , 

i n experiment s suc h a s these ,  th e phonolog -

ica l  similarit y crucia l  t o th e rhym e decisio n 

and th e orthographi c incongruit y coul d re -

sul t  i n a n inhibitor y componen t  i n th e deci -

sio n task .  I f  th e similarit y bia s hypothesi s 

alon e i s sufficien t  t o accoun t  fo r  th e effect s 

of  orthograph y o n rhyming ,  i t  shoul d als o 

be difficul t  t o mak e a  N o respons e wit h a 

rhym e decisio n t o semanticall y relate d non -

rhyme s suc h a s good-kind . 

In experiment 1, we sought to replicate 

th e Seidenber g an d Tanenhau s (1979 )  re -
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sui t  an d als o t o includ e a  conditio n t o tes t 

th e similarit y bia s hypothesis .  W e teste d 

th e similarit y bia s hypothesi s b y includin g 

synonym s an d antonyms .  I f  a  similarit y 

strateg y i s use d b y subjects ,  w e woul d ex -

pec t  longe r  N o respons e time s fo r  th e syn -

onyms compare d t o th e antonyms . 

Exper imen t  1 

Stimul i 

Monosyllabi c stimul i  consiste d o f  prime s 

tha t  varie d i n thei r  phonologica l  an d or -

thographi c similarit y t o th e target .  I n th e 

rhym e condition ,  target s wer e precede d b y 

an orthographicail y simila r  o r  dissimila r 

prime ,  fo r  example ,  plate-gat e o r  freight -

gate .  I n th e non-rhym e condition ,  target s 

wer e precede d b y a n orthographicail y sim -

ila r  o r  dissimila r  prim e lik e touch-couc h 

or  dutch-couch .  Th e additiona l  non-rhym e 

conditio n involve d th e us e o f  synonym s lik e 

kind-goo d an d antonym s lik e kind-cruel . 

Ther e wer e twelv e o f  eac h o f  thes e kind s 

of  trial s i n eac h o f  tw o lists .  Twelv e ortho -

graphicail y simila r  an d twelv e orthograph -

icail y dissimila r  rhyme s wer e include d a s 

fille r  trials . 

Procedure 

Thirty-two native English speaking stu-

dent s participated .  Prime s an d target s 

wer e presente d o n on e channe l  o f  a  two -

hezide d stere o tap e recorde r  (Son y TC -

270) .  A  brie f  100 0 H z trigge r  ton e wa s 

place d o n th e othe r  channel ,  precisel y a t 

th e onse t  o f  th e secon d word .  Th e trigge r 

tone ,  whic h wa s inaudibl e t o th e subject , 

was connecte d t o a  silen t  solid-stat e voic e 

relay .  A n Appl e H e equippe d wit h a  Dig -

itr y C T S syste m wa s use d t o tim e th e du -

ratio n fro m th e onse t  o f  th e secon d ite m t o 

th e subject' s response .  Subject s listene d t o 

th e prim e word s binaurall y throug h stere o 

headphones . 

Subjects received 10 practice trials and 

94 experimenta l  trials .  Subject s wer e in -

structe d t o atten d t o th e tw o word s pre -

sente d ove r  th e headphones ,  an d quickl y 

decid e i f  th e item s rhyme d o r  not ,  an d pres s 

eithe r  th e Y E S o r  N O button . 

Results 

There was an interaction between rhyme 

decisio n (yes-no )  an d orthographi c matc h 

(matc h o r  no-match) ,  F(l ,  30 )  =  11.82 ,  p 

< .001 .  Subject s wer e slowe r  b y 4 2 mse c 

t o mak e rhym e decision s t o orthograph -

icail y dissimila r  rhyme s (74 1 msec )  tha n 

t o orthographicail y simila r  rhyme s (69 9 

msec) ,  F(l ,  30 )  =  7.47 ,  p  <  .02 .  However , 

decision s t o orthographicail y simila r  non -

rhyme s (86 1 msec )  wer e slowe r  b y 5 7 mse c 

tha n th e orthographicail y dissimila r  non -

rhyme s (80 4 msec) ,  F(l ,  30 )  =  9.21 ,  p  < 

.005 .  Ther e wa s n o differenc e i n rhym e de -

cisio n latencie s betwee n th e synony m (72 7 

msec)  an d antony m (74 6 msec )  wor d pairs , 

F(l ,  30 )  =  1.45 ,  p  =  .238 .  A  paralle l  effec t 

was obtaine d i n th e erro r  analysis . 

Discussion 

The orthographic interference which 

was obtaine d fo r  non-rhyme s wit h a  rhyme-

decisio n tas k replicate d Seidenber g an d 

Tanenhau s (1979) .  Eve n i n a n audi -

tor y task ,  orthographi c difference s affecte d 

rhym e decisions .  I f  a  similarit y strateg y 

had bee n use d b y subject s w e woul d hav e 

expecte d longe r  N o respons e time s fo r  th e 

synonym s compare d t o th e antonyms ,  how -

ever ,  thi s di d no t  occur . 
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Exper imen t  2 tas k wcL S identica l  t o experimen t  1 . 

I t  ma y b e tha t  comparin g synonym s an d 

antonym s wa s no t  a  stron g enoug h tes t 

of  th e similarit y hypothesis .  I t  i s  pos -

sibl e tha t  semanti c similarit y alon g an y 

dimension ^  (i.e. ,  synonym s o r  antonyms ) 

produce s interferenc e i n a  rhym e decision . 

In experiment 2, we manipulated se-

manti c similarit y fo r  non-rhyme s b y usin g 

synony m an d antony m pairs ,  bu t  w e ro -

tate d thes e trial s suc h tha t  a  semanticall y 

unrelate d contro l  conditio n wa s included . 

For  example ,  good-kin d an d cruel-kin d ca n 

no w b e compare d t o th e completel y unre -

late d fast-kind .  Thi s shoul d provid e a  bet -

te r  baselin e fo r  a n interferenc e effec t  rathe r 

tha n comparin g tw o differentl y relate d con -

ditions . 

We manipulated orthographic similarity 

fo r  non-rhyme s (lik e i n experimen t  1 )  an d 

als o rotate d thes e item s t o provid e fo r  a 

completel y unrelate d conditio n a s well .  I n 

thi s case ,  touch-couc h an d dutch-couc h ca n 

be compare d t o leaf-couch .  I f  a  similarit y 

strateg y i s bein g use d i n th e rhym e deci -

sion ,  w e woul d no t  expec t  a n interactio n 

betwee n th e thre e level s o f  th e semanti c 

conditio n an d th e thre e level s o f  th e orthog -

raph y condition ,  sinc e semanticall y relate d 

trial s woul d sho w interferenc e w h e n com -

pare d t o th e semanticall y unrelate d trials . 

Fille r  trial s wer e included ,  resultin g i n a n 

equa l  numbe r  o f  rhym e an d nonrhym e deci -

sions .  Forty-eigh t  nativ e Englis h speakin g 

student s participated .  T h e procedur e an d 

^We wan t  t o acknowledg e tha t  ther e ar e othe r  stimulu s 
dimension s i n whic h on e coul d us e t o manipulat e similarit y 
bias .  However ,  th e natur e o f  th e 'yes/no '  rhym e decisio n 
tas k jui d th e similarity/dissimilarit y o f  th e synonym s ein d 
antonym s le d u s t o beUev e tha t  thi s particula r  semanti c 
manipulatio n woul d b e particularl y sensitiv e t o a  possibl e 
respons e bias . 

Result s 

An interaction obtained with semantic 

nonrhyme s an d orthographi c nonrhymes , 

F(2 ,  94 )  =  20.34 ,  p  <  .001 .  Ther e wa s 

no differenc e i n reactio n tim e betwee n th e 

thre e level s o f  th e semanti c conditio n (syn -

onyms,  69 8 msec ;  antonyms ,  70 1 msec ;  un -

related ,  70 3 msec) ,  F(2 ,  94 )  <  1 .  How -

ever ,  orthographicall y simila r  nonrhyme s 

(84 8 msec )  wer e responde d t o mor e slowl y 

tha n th e dissimila r  nonrhyme s (76 5 msec ) 

whic h were ,  i n turn ,  responde d t o eve n 

more slowl y tha n thei r  unrelate d contro l 

(72 3 msec) ,  F(2 ,  94 )  =  36.58 ,  p  <  .001 . 

A paralle l  effec t  wa s obtaine d i n th e erro r 

analysis . 

Discussion 

The results of this experiment are con-

sisten t  wit h thos e o f  experimen t  1 ,  whic h 

di d no t  us e th e completel y unrelate d con -

tro l  condition .  Th e interactio n betwee n th e 

semanti c conditio n an d th e orthographi c 

conditio n suggest s tha t  th e subject s uti -

liz e th e orthographi c informatio n i n mak -

in g rhym e decision s an d d o no t  allo w som e 

more abstrac t  similarit y metri c t o influenc e 

th e decision . 

Conclusion s 

We have replicated the finding that or-

thographicall y simila r  word s tha t  rhym e 

can b e detecte d mor e quickl y tha n ortho -

graphicall y dissimila r  rhymes .  Thes e re -

sult s ar e consisten t  wit h a  mode l  i n whic h 

multipl e code s becom e activate d i n paral -

lel ,  eve n i f  initiall y  suc h activatio n i s no t 

usefu l  fo r  th e task .  Suc h activatio n woul d 
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see m t o b e a n automati c effec t  sinc e sub -

ject s di d no t  adop t  a  strateg y wher e the y 

use d onl y th e phonologica l  informatio n i n 

th e rhym e decision .  Ha d a  subjec t  bee n 

selectivel y abl e t o us e phonologica l  infor -

mation ,  n o interferenc e woul d hav e bee n 

obtaine d wit h th e orthographicall y dissim -

ila r  trials ,  an d ther e shoul d als o hav e bee n 

no differenc e betwee n th e orthographicall y 

simila r  an d dissimila r  non-rhym e condi -

tions . 

This effect appears to be specific to the 

orthographi c code ,  i n tha t  w e ca n rul e ou t  a 

genera l  similarit y strateg y o r  respons e bias , 

sinc e w e faile d t o fin d semanti c interfer -

enc e wit h th e rhym e decisio n i n bot h ex -

periments .  Whil e ther e ax e clearl y a  num -

ber  o f  cognitiv e Stroo p phenomen a tha t 

ca n b e explaine d wit h a  similarit y heuris -

tic ,  th e orthographi c interferenc e obtaine d 

wit h auditor y rhym e decision s appear s t o 

be a  produc t  o f  th e linkag e betwee n phono -

logica l  an d orthographi c lexica l  codes ,  an d 

i s no t  du e t o a  genera l  similarit y bia s wit h 

Yes decision s t o word s bein g facilitate d 

when the y ar e simila r  alon g an y dimension . 
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