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ABSTRACT 

We investigated the effects of spelling knowledge on the representation 
o f  spoke n language .  I n th e experiment ,  subject s firs t  sa w th e writte n for m o f 
a nonsens e word ,  the n hear d i t  an d judge d th e numbe r  o f  syllables .  Fo r  th e 
identica l  acousti c tokens ,  th e numbe r  o f  judge d syllable s varie d wit h th e 
accoitpanyin g spelling .  Th e effec t  o f  spellin g wa s stronge r  fo r  on e syllabl e 
pronunciation s tha n fo r  tw o syllabl e pronunciations .  Th e result s ar e 
discusse d i n relatio n t o th e rol e o f  spellin g knowledg e i n listeners ' 
representation s o f  phonology . 

INTRODUCTION 

The alphabetic principle of our writing system links the written and 
spoke n form s o f  words .  Awarenes s o f  th e phonologica l  structur e o f  speec h ha s 
bee n show n t o pla y a n irtportan t  rol e i n learnin g t o rea d an d writ e (e.g. , 
Treima n &  Baron ,  1981 )  .  We wer e concerne d wit h influence s i n th e opposit e 
direction ;  tha t  is ,  wit h effect s o f  orthographi c knowledg e o n listeners ' 
notion s o f  words '  phonologica l  forms .  Specifically ,  w e aske d whethe r  th e 
number  o f  syllable s peopl e thin k a  spoke n wor d contain s depend s o n ho w the y 
thin k th e wor d i s spelled . 

Some evidence that knowledge of an alphabetic writing system shapes one's 
conceptio n o f  spoke n languag e wa s provide d b y Morals ,  Carey ,  Bertelson ,  an d 
Alegri a (1980 )  .  Thes e researcher s corrpare d literat e an d illiterat e adult s o n 
thei r  abilit y  t o segmen t  spoke n word s int o phonemes .  Moral s e t  al .  ha d thei r 
si±)ject s ad d o r  delet e phoneme s fro m word s an d nonwords .  The y foun d tha t  th e 
illiterat e adult s ha d difficult y i n manipulatin g phoneme-size d units .  Moral s 
et  al .  conclude d tha t  learnin g t o rea d i s inportan t  fo r  th e abilit y  t o thin k 
o f  speec h a s cortpose d o f  separat e units . 

Further evidence that knowledge of spelling shapes one's conception of 
th e coirponen t  sound s o f  a  wor d wa s provide d b y Ehr i  an d Wilc e (1980 )  .  Ehr i 
an d Wilc e ha d fourt h grad e childre n coun t  th e sound s i n familia r  words .  The y 
conpare d pair s lik e ric h an d pitc h whic h hav e equivalen t  pronunciations ,  bu t 
differen t  spellings .  Ehr i  an d Wilc e foun d tha t  th e childre n counte d mor e 
sound s i n th e word s wit h mor e letter s i n thei r  spelling .  Sinc e childre n ma y 
hav e ha d differen t  menta l  representation s o f  th e pronunciation s o f  thes e 
existin g words ,  Ehr i  an d Wilc e conducte d a  secon d stud y i n whic h the y taugh t 
childre n spelling s fo r  nove l  words .  Fo r  exanple ,  childre n wer e taugh t  eithe r 
ZIC H o r  ZITCH .  I n a  subsequen t  session ,  the y counte d th e sound s i n th e nove l 
words .  Again ,  childre n counte d mor e sound s i n th e word s wit h extr a letters . 
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Knowledge of the spelling of a word influenced children's judgments of how 
many sound s th e spoke n for m contained ,  bot h fo r  preexistin g spelling s an d 
newl y learne d ones . 

These demonstrations of an influence of spelling on mental 
representation s o f  phonolog y hav e deal t  wit h earl y developmenta l  influences . 
We sough t  t o demonstrat e suc h a n influenc e i n adul t  listeners .  We al l 
continu e t o lear n ne w word s an d mus t  represen t  thei r  phonologica l  properties . 
Does knowledg e o f  spellin g influenc e thes e representations ,  an d i n wha t  way ? 
I n oio r  experiment /  w e varie d bot h th e pronunciatio n o f  th e ne w word s an d thei r 
spelling .  We presente d th e writte n form s first . 

Instead of looking at judgments of the phonemic structure of novel spoken 
words ,  w e looke d a t  judgment s regardin g syllabi c structure .  Th e spellin g o f  a 
wor d convey s informatio n abou t  severa l  level s o f  linguisti c structure , 
includin g syllabl e conposition .  Compar e th e tw o spelling s FLOUR an d FK)WER. 
We hav e th e intuitio n tha t  th e forme r  i s a  on e syllabl e wor d an d th e latte r  a 
tw o syllabl e word ,  eve n thoug h the y ca n b e pronounce d identically . 

METHOD 

Materials and Design 

The critical items were 16 pairs of nonwords. The nonwords were based on 
pair s o f  rea l  word s lik e rul e -  jewe l  an d ow l  -  towel .  Nonword s wer e 
constructe d b y combinin g th e rhym e portion s o f  th e word s wit h ne w onset s 
(i.e. ,  singl e consonant s an d clusters )  .  Tw o nonwor d pair s wer e forme d fro m 

eac h wor d pair .  Fo r  exanple ,  row l  -  rowe l  an d spow l  -  spowe l  wer e forme d fro m 
owl  -  towel .  Th e firs t  member s o f  th e pair s hav e "on e syllabl e spellings "  an d 
th e secon d hav e "tw o syllabl e spellings. "  Thus ,  eac h nonwor d pai r  represent s 
tw o possibl e pronunciation s an d tw o possibl e spellings . 

In addition, there were 10 one syllable fillers (e.g., blee), 8 two 
syllabl e filler s (e.g. ,  tarrid) ,  an d 1 6 thre e syllabl e filler s (e.g. , 
repliment) . 

Two lists were constructed from these stimuli. Each list contained 16 
critica l  nonword s an d 3 4 fillers .  Th e list s wer e constructe d suc h tha t  on e 
member  o f  eac h critica l  pai r  occurre d o n eac h list .  Fo r  exanple ,  row l  an d 
spowel  occurre d o n on e list ,  an d rowe l  an d spow l  o n th e other .  Th e 5 0 
nonword s wer e groi:pe d int o 1 0 set s o f  5  item s each . 

The lists of nonwords were recorded by the first author. The speaker 
attenpte d t o pronounc e eac h critica l  ite m i n accordanc e wit h it s spellin g o n a 
give n list .  Eac h tria l  bega n wit h th e wor d "ready" ,  the n afte r  a  3  t o 4 
secon d paus e th e nonwor d wa s pronounced .  Abou t  on e secon d later ,  th e speake r 
sai d "tur n th e page "  an d ther e wa s a  5  secon d paus e befor e th e nex t  "ready. " 
Thi s sequenc e wa s repeate d fo r  fiv e items .  Afte r  th e las t  ite m i n a  set ,  th e 
speake r  sai d "No w recal l  th e word s i n an y order. "  Ther e wa s a  3 0 secon d 
silen t  perio d o n th e tape .  Eac h tap e bega n wit h a  practic e se t  o f  fiv e rea l 
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words . 

The taperecorde d material s wer e acconpanie d b y booklet s o f  writte n 
materials .  Th e booklet s containe d th e writte n form s o f  th e nonwords ,  type d i n 
larg e capita l  letter s i n th e cente r  o f  a  page ,  followe d b y answe r  sheet s fo r 
th e syllabl e countin g task .  Followin g th e answe r  shee t  fo r  th e fift h ite m i n 
eac h se t  wa s a  shee t  wit h fiv e recal l  clues ,  consistin g o f  th e firs t  consonan t 
or  consonant s o f  th e nonwords .  A t  th e beginnin g o f  eac h se t  o f  fiv e items , 
ther e wa s a  shee t  wit h th e instructio n "Tur n thi s pag e whe n yo u hea r  ready. " 

There were two versions of the written materials, with the one syllable 
spellin g i n on e version ,  an d th e tw o syllabl e spellin g i n th e other .  Fo r 
example ,  ROWL an d SPOWEIj  appeare d i n on e version ;  ROWEX an d SPOWL appeare d i n 
th e other . 

Each tape was paired with each version of the written materials. Thus, 
th e writte n for m o f  eac h critica l  ite m wa s eithe r  th e sam e a s it s 
pronunciatio n o n a  give n tap e (match) ,  o r  wa s th e alternat e spellin g 
(mismatch )  .  Fou r  groi:5) s o f  listener s receive d th e fou r  combination s o f 
recorde d an d writte n materials ,  s o tha t  th e spellin g manipulatio n wa s betwee n 
subjects . 

Procedure 

Subjects were tested individually in a sound-treated room. They were 
tol d tha t  th e experimen t  investigate d ho w peopl e remembe r  ne w words ,  an d tha t 
the y woul d se e an d hea r  nonsens e word s an d the n recal l  them .  A t  th e beginnin g 
o f  eac h se t  o f  five ,  siobject s waite d fo r  th e wor d "ready, "  an d the n turne d th e 
cove r  shee t  t o se e th e firs t  printe d nonsens e word .  The y the n hear d th e ite m 
pronounced .  The n the y turne d th e page ,  an d ha d 5  second s t o mar k th e numbe r 
o f  syllables .  When the y finished ,  the y turne d t o th e nex t  printe d nonsens e 
word .  I n thi s way ,  subject s viewe d th e printe d for m o f  th e nonsens e wor d fo r 
severa l  second s befor e the y hear d i t  spoken .  Afte r  markin g th e numbe r  o f 
syllable s i n th e fift h ite m i n eac h set ,  subject s recalle d th e las t  fiv e 
items ,  int o th e microphone ,  usin g th e clue s provide d i n th e booklet .  Afte r  3 0 
seconds ,  the y wen t  o n t o th e nex t  set . 

Subjects 

Forty undergraduates at the University of Wisconsin-Madison participated 
fo r  cours e credi t  o r  fo r  payment .  Al l  wer e nativ e speaker s o f  English . 

Spelling and Pronunciation Judgments 

Two additional sets of judgments were collected from other subjects. One 
grou p o f  fort y subject s onl y sa w th e spelling s o f  th e nonsens e words ,  an d 
indicate d ho w man y syllable s eac h had .  A  secon d grou p onl y hear d th e 
taperecorde d nonsens e word s (re-recorde d fro m th e tap e use d i n th e mai n 
experiment) ,  an d judge d th e nijmbe r  o f  syllables . 
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RESULTS 

Onl y th e result s fro n th e syllabl e judgmen t  tas k ar e reporte d here .  Th e 
recal l  result s wil l  b e presente d i n a  late r  report . 

Subjects' responses were scored as consistent or inconsistent with the 
intende d nuitibe r  o f  syllable s i n th e pronunciation .  Fo r  th e fillers ,  ther e 
wer e onl y 9  disagreement s (ou t  o f  136 0 responses )  wit h th e intende d numbe r  o f 
syllables .  Fo r  th e critica l  items ,  al l  bu t  on e o f  th e inconsisten t  response s 
corresponde d t o th e othe r  (on e o r  two )  possibl e numbe r  o f  syllables . 

Table 1 presents the percentage of responses consistent with the 
pronunciation s o f  th e nonsens e words .  When th e numbe r  o f  syllable s i n th e 
spellin g matche d th e pronunciation ,  84 % o f  th e response s agree d wit h th e 
intende d numbe r  o f  syllables .  When th e spelling s an d pronunciation s 
mismatched ,  onl y 31 % agree d wit h th e pronunciation .  Th e effec t  o f  spellin g o n 
syllabl e judgment s wa s muc h stronge r  fo r  on e syllabl e pronunciation s tha n fo r 
tw o syllabl e pronunciations .  When a  tw o syllabl e spellin g accompanie d a  on e 
syllabl e pronunciation ,  subject s generall y judge d tha t  th e wor d containe d tw o 
syllables .  When a  on e syllabl e spellin g acconpanie d a  tw o syllabl e 
pronunciation ,  on e an d tw o syllabl e judgment s wer e abou t  equall y common. 

These patterns were supported by statistical tests across subjects and 
items .  Th e effec t  o f  spellin g wa s highl y significan t  i n th e subject s 
analysis ,  F(l,38 )  =  127.94 ,  £ < .001 ,  an d i n th e item s analysis ,  F(l,30 )  = 
304.85 ,  £  <  .001 ;  mi n F '  (1,63 )  =  90.12 ,  p  <  .001 .  Th e interactio n betwee n 
spellin g an d pronunciatio n wa s significan t  i n bot h th e subject s (F(l,38 )  = 
7.49 ,  £ < .01 )  an d item s (F(l,30 )  =  24.30 ,  £ < .001 )  analyses ;  mi n F'(1/58 )  = 
5.73 ,  £  <  .05 . 

TABLE 1 
Percen t  o f  response s consisten t  wit h pronunciatio n 

Spelling 
Matc h Mismatc h 

Pronunciation 

One Syllable 79 11 

Two Syllable 89 51 
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TABLE 2 
Percen t  agreemen t  wit h intende d numbe r  o f  syllable s 

One Syllable Spelling 86 
Two Syllabl e Spellin g 9 0 

One Syllable Pronunciation 70 
Two Syllabl e Pronunciatio n 7 0 

Table 2 presents the agreement between subjects' judgments and the 
intende d numbe r  o f  syllable s fo r  th e writte n an d spoke n form s alone .  Syllabl e 
judgment s base d solel y o n th e spelling s o f  th e nonsens e word s agree d wit h ou r 
intention s almos t  90 % o f  th e time .  Th e amoun t  o f  agreemen t  wa s essentiall y 
equivalen t  fo r  th e on e an d tw o syllabl e spellings .  Syllabl e judgment s base d 
solel y o n hearin g th e nonsens e word s agree d wit h ou r  intention s 70 % o f  th e 
time .  Althoug h ther e wa s les s agreemen t  wit h regar d t o pronunciation s tha n 
wit h regar d t o spellings ,  th e atteitpt s a t  on e an d tw o syllabl e pronunciation s 
wer e equall y successful . 

DISCUSSION 

When adult listeners counted syllables in a novel spoken word, the number 
depende d o n th e spellin g the y ha d jus t  read .  T o tak e a  particula r  instance , 
th e on e syllabl e pronunciatio n o f  "shule "  wa s judge d a s monosyllabi c b y 95 % o f 
listener s vdi o onl y hear d it .  Wit h th e spellin g SHULE,  9  ou t  o f  1 0 listener s 
judge d i t  a s havin g on e syllable .  Wit h th e spellin g SHEWEL,  8  ou t  o f  1 0 
listener s judge d i t  a s havin g tw o syllables .  Th e tendenc y o f  oio r  adul t 
listener s t o coun t  extr a syllable s i n accor d wit h th e spelling s o f  nove l  word s 
i s simila r  t o Ehr i  an d Wilce' s (1980 )  findin g tha t  childre n counte d extr a 
sound s i n word s wit h additiona l  letters . 

On what were our subjects' syllable judgments based? The presence of an 
interactio n betwee n spellin g an d pronunciatio n suggest s tha t  bot h spellin g an d 
pronunciatio n wer e used .  Befor e elaboratin g o n thi s aspec t  o f  th e results , 
tw o uninterestin g interpretation s o f  th e interactio n mus t  b e rule d out .  I f  w e 
conside r  th e judgment s base d o n pronunciatio n alone ,  w e canno t  attribut e th e 
interactio n betwee n spellin g an d pronunciatio n t o greate r  ambiguit y i n th e 
nimibe r  o f  syllable s i n on e syllabl e pronunciations .  Th e on e an d tw o syllabl e 
pronunciation s wer e conparabl e i n term s o f  agreemen t  o n th e numbe r  o f 
syllables .  Neithe r  ca n th e interactio n b e attribute d t o weake r  bia s o f  th e 
one syllabl e spellings .  Overall ,  th e alternativ e spelling s wer e equall y 
strongl y biase d fo r  th e intende d numbe r  o f  syllables . 

The greater power of spelling over one syllable pronunciations than over 
tw o syllabl e pronunciation s ca n b e interprete d b y postulatin g a  distinctio n 
betwee n a  word' s actua l  pronunciatio n an d it s "ideal "  o r  canonica l 
pronunciation .  A  listener' s notio n o f  a  word' s idea l  pronunciatio n i s 
affecte d b y th e word' s spellin g a s wel l  a s b y it s phonologica l  an d 
morphologica l  structure .  We furthe r  postulat e tha t  idea l  pronunciation s ten d 
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to be more ccsrplex and differentiated than actual pronunciations. It is 
natura l  fo r  listener s t o se t  u p a  tw o syllabl e idea l  pronunciatio n (e.g. , 
"shewel" )  vrhe n the y onl y hea r  on e syllabl e ("shule") ;  i t  i s  les s natura l  fo r 
the m t o se t  u p a  on e syllabl e idea l  whe n the y hea r  tw o syllables .  Thi s 
asymmetr y reflect s th e fac t  tha t  polysyllabi c word s ar e ofte n shortene d (e.g. , 
"general "  become s "gen'ral") ,  whil e i t  i s  les s common fo r  syllable s t o b e 
added .  Thus ,  listener s wer e mor e willin g t o inser t  a n unhear d syllabl e base d 
on th e spelling ,  tha n t o ignor e a  hear d syllable . 

Further support for the distinction between actual and ideal 
pronunciations ,  an d fo r  th e ide a tha t  idea l  pronunciation s ar e mor e 
differentiate d tha n rea l  pronunciations ,  come s fro m a  stud y b y Taf t  an d Hambl y 
(1985) .  Thes e researcher s aske d subject s t o monito r  know n word s fo r  target s 

presente d auditorily .  Accordin g t o linguists '  phonemi c analyses ,  "safari " 
begin s wit h /s9f/ ,  bu t  th e majorit y o f  Taf t  an d Hambly' s literat e listener s 
too k i t  t o begi n wit h /sxf/ .  Taf t  an d Hambl y conclude d tha t  orthograph y 
influence s th e menta l  representation s o f  words .  Thei r  listener s ma y b e sai d 
t o hav e though t  tha t  "safari "  reall y contain s a n lanreduce d vowel ,  regardles s 
of  th e acoustic-phoneti c informatio n tha t  i s usuall y present .  Th e idea l 
representatio n differs ,  i n thi s case ,  fro m th e phonemi c representation .  I t 
may b e considere d a  metaphonologica l  representatio n — a  representatio n vihos e 
unit s ar e availabl e t o consciou s awarenes s an d manipulation . 

Cowan, Braine, and Leavitt (1985) provide some further data on the nature 
of  metaphonologica l  representations .  The y studie d peopl e wh o "tal k backward, " 
reversin g th e orde r  o f  unit s i n words .  Some subject s reverse d th e spelling s 
of  words ,  other s reverse d sounds .  Bu t  eve n subject s wh o manipulate d sound s 
re-ordere d unit s v±iic h wer e define d b y orthography .  Fo r  exanple ,  th e 
consonan t  cluste r  /ks /  wa s treate d a s a  uni t  onl y v*ie n i t  wa s spelle d wit h a n 
X.  Cowa n e t  al .  argu e tha t  knowledg e o f  spellin g act s a s a n irtportan t  sourc e 
of  constrain t  i n th e developnen t  o f  metaphonologica l  knowledge . 

Our results support this claim and, together with other recent findings 
(Donnenwerth-Nolan ,  Tanenhaus ,  &  Seidenberg ,  1981 ;  Jakimik ,  Cole ,  &  Rudnicky , 
1985 ;  Seidenber g &  Tanenhaus ,  1979) ,  inpl y a  ver y tigh t  connectio n betwee n th e 
writte n an d spoke n form s o f  words .  Orthographi c knowledge ,  i t  appears , 
influence s performanc e i n a  variet y o f  task s tha t  d o no t  logicall y requir e it . 
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