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C an W e U n m a s k th e Phonemi c Mask in g Effect ? T h e Prob le m o f 
Methodologica l  Divergenc e 

Iri s Beren t  an d Gu y C .  Va n Orde n 
Departmen t  o f  Psycholog y 
Arizon a Stat e Universit y 

B e r e n t @ v m s . c i s . p i t t . e d u 
G u y . V a n . O r d e n S a s u . e d u 

Abstrac t 

In studying cognition, we infer the presence of mental 
structure s i n a n idealize d settin g fro m performanc e i n variou s 
experimenta l  settings .  Althoug h experimenta l  setting s ar e 
believe d t o ta p th e menta l  structur e o f  interest ,  the y als o 
alway s reflec t  idiosyncrati c task-specifi c  properties .  Indeed , 
distinc t  method s ofte n diverg e i n thei r  outcomes .  H o w ca n 
we asses s th e presenc e o f  th e menta l  strucnir e i n th e idealize d 
settin g give n divergen t  outcome s o f  distinc t  methods ? W e 
illustrat e thi s proble m i n a  specifi c  exampl e concernin g th e 
contributio n o f  phonolog y i n reading .  Evidenc e fo r  th e rol e 
of  phonolog y i n th e "idealized "  readin g settin g i s assesse d 
by differen t  methods .  Method s o f  maske d an d unmaske d 
displa y disagre e i n thei r  outcomes .  Th e contributio n o f 
phonolog y appear s robus t  unde r  masking ,  bu t  limite d unde r 
unmasked display .  W e outlin e tw o alternativ e explanation s 
fo r  th e robustnes s o f  phonologica l  effect s unde r  masking . 
On on e view ,  phonemi c maskin g effect s ar e a  tru e reflectio n 
of  earl y readin g stage s (Beren t  &  Perfetti ,  1995) . 
Conversely ,  Verstae n e t  al .  (1995 )  argu e (1 )  tha t  maskin g 
overestimate s th e contributio n o f  phonolog y an d (2 )  tha t 
phonemi c maskin g effect s ar e eliminate d b y a  manipulatio n 
tha t  discourage s relianc e o n phonology .  W e demonstrat e 
tha t  (2 )  i s  incorrect ,  bu t  (1 )  canno t  b e resolve d empirically . 

I n studyin g cognition ,  w e infe r  th e content s an d structur e o f 
a cognitiv e architectur e fro m observe d behavio r  i n a n 
experimenta l  setting .  O u r  interest ,  however ,  i s  rarel y 
limite d t o th e specifi c  experimenta l  setting .  Instead ,  w e wis h 
t o describ e th e menta l  structure s tha t  pertai n t o som e 
idealize d genera l  setting '  .  Ou r  empirica l  data ,  however , 
provid e u s wit h onl y partia l  informatio n fo r  makin g suc h 
generalizations .  Behavio r  observe d i n a  give n experimenta l 
settin g i s alway s a t  leas t  partl y du e t o th e idiosyncrati c 
requirement s o f  th e experimenta l  tas k whic h m a y b e 
irrelevan t  t o th e idealize d setting .  Fo r  instance ,  ou r  o w n 
researc h attempt s t o revea l  th e menta l  structure s underlyin g 
performanc e i n a n idealize d "natural"  readin g setting . 
Laborator y task s al l  maintai n som e o f  th e characteristic s o f 
thi s idealize d setting ,  but ,  i n addition ,  the y presen t  som e 
idiosyncrati c demands ,  suc h a s th e discriminatio n o f  word s 

fro m nonwords ,  speede d namin g o r  identifyin g word s w h e n 
the y ca n barel y b e see n du e t o visua l  masking .  Indeed , 
distinc t  methods ,  believe d t o ta p int o a  c o m m o n menta l 
structure ,  ofte n diverg e i n thei r  outcomes .  Suc h divergenc e 
call s fo r  a n interpretation .  Give n tha t  divergenc e o f 
outcome s i s partl y du e t o methodologica l  differences ,  h o w 
coul d on e asses s th e generalit y o f  a n inferre d menta l 
structure ? 

Consider ,  fo r  instance ,  a  cas e wher e tw o methods ,  A/ y an d 
Af  2  m a y bot h reflec t  th e presenc e o f  a  certai n menta l 
structur e a  a t  som e idealize d genera l  settin g M .  Suppose , 
however ,  tha t  thes e method s disagre e i n thei r  outcomes . 
Metho d M j  yield s positiv e evidenc e fo r  a  wherea s n o 
evidenc e fo r  a  i s detecte d b y metho d Af2 -  O n e i s the n lef t 
wit h tw o relate d questions .  ( l )Wh y d o th e method s diverg e 
i n thei r  outcomes ? (2 )  Wh ic h outcom e shoul d w e trust :  I s 
th e menta l  structur e a  presen t  i n th e idealize d settin g M ? A 
repl y t o thes e question s migh t  includ e on e o f  tw o moves^ . 
O ne m a y choos e t o reif y th e outcom e o f  metho d M ]  b y 
assumin g tha t  M j ' s outcom e (bu t  no t  M 2 ' s )  i s a  tru e 
marke r  o f  th e structur e a .  O n thi s view ,  structur e a 
generall y doe s underli e performanc e i n th e idealize d settin g 
M.  Th e failur e o f  metho d Af 2 t o reflec t  it s  presenc e i s du e 
t o som e tas k specifi c  factor s whic h reduc e it s sensitivity . 
Conversely ,  on e m a y conclud e tha t  metho d M j  induce s a n 
idiosyncrati c bia s fo r  detectin g th e presenc e o f  representatio n 
a .  Th e detectio n o f  a  b y metho d M ]  i s thu s du e t o som e 
tas k specifi c  factor s tha t  ar e unrepresentativ e o f  th e idealize d 
situation .  Thus ,  metho d A/ 2 ' s nul l  outcom e i s th e tru e 
marker ,  an d structur e a  generall y doe s no t  underli e 

'Fo r  th e presen t  discussion ,  w e disregar d th e importan t 
questio n o f  whethe r  suc h genera l  circumstance s exis t  b y 
referrin g t o a n idealized ,  rathe r  tha n real ,  genera l  circumstances . 

^Two othe r  possibl e move s ar e (3 )  Rejectin g th e outcome s o f 
bot h M ]  an d M 2 o n th e ground s tha t  thei r  context-sensitivit y 
as marker s o f  a  prevent s inferenc e regardin g th e idealize d 
settin g M an d (4 )  acceptin g th e outcom e o f  bot h M j  an d M 2 , 
assumin g strategi c contro l  ove r  a  i n th e idealize d setting . 
Neithe r  o f  thes e move s escape s th e inductio n problem . 
Practicall y al l  know n marker s o f  cognitiv e structure s ar e 
contex t  sensitive ,  s o mov e 3  entail s th e rejectio n o f  cognitiv e 
psycholog y a s a n empirica l  science .  Mov e 4  equate s th e stud y 
of  cognitio n wit h th e stud y o f  contex t  sensitiv e strategi c 
control— a rathe r  differen t  enterpris e tha n th e traditiona l  pursui t 
of  context-fre e structure s (se e Va n Orden ,  Aitchiso n & 
Podgornik ,  1996b) .  Thi s move ,  howeve r  doe s no t  escap e 
theor y drive n assumption s regardin g method s M j  an d M 2 a s 
(true )  mirror s o f  M . 
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performanc e i n th e idealize d situatio n M .  Importantly ,  eac h 
of  thes e move s regardin g th e presenc e o f  a  i n th e idealize d 
settin g require s additiona l  assumption s regardin g method s 
M ]  an d M 2 -  I f  thes e additiona l  assumption s ar e derive d 
fro m th e sam e theor y regardin g menta l  structur e a ,  the n w e 
fac e a  proble m o f  circularity :  Theory-drive n assumption s 
regardin g method-propertie s predetermin e th e acceptabilit y  o f 
evidenc e pertinen t  t o th e sam e theor y (Va n Orden , 
Penningto n &  Stone,  1996a ,  Va n Orde n e t  al. ,  1996b) .  Th e 
presen t  researc h extend s th e investigatio n o f  Va n Orde n an d 
colleague s t o a n additiona l  exampl e wher e theory-drive n 
methodologica l  assumption s determin e th e interpretatio n o f 
dat a i n readin g experiments .  W e wil l  no t  resolv e thes e 
issue s becaus e ther e doe s no t  appea r  t o b e a  simpl e correc t 
answer .  B y reportin g thi s example ,  w e hop e t o rais e specifi c 
question s regardin g readin g research ,  a s wel l  a s genera l 
question s regardin g th e large r  proble m o f  methodologica l 
divergence . 

Our  exampl e concern s th e rol e o f  phonolog y i n reading , 
undoubtedly ,  on e o f  th e mos t  controversia l  issue s i n 
psycholinguistics .  I t  i s  ofte n assume d tha t  readin g a  wor d 
entail s th e retrieva l  o f  it s meanin g fro m a  menta l  lexicon . 
H o w i s a  word' s meanin g retrieved :  I s i t  achieve d solel y 
base d o n g r a p h e m i c (letter )  information ,  o r  i s  i t 
constraine d b y phonologica l  information ,  assemble d b y 
mappin g it s letter s int o phonemes ? Th e readin g literatur e 
include s tw o contradictor y replie s t o thi s question . 
Accordin g t o th e s lo w phonolog y hypothesi s (e.g. , 
Seidenberg ,  Waters ,  Barne s &  Tanenhaus ,  1984) ,  th e 
assembl y o f  phonolog y i s to o slo w t o affec t  lexica l  access . 
It s computatio n i s resource-demandin g an d subjec t  t o 
strategi c control .  O n thi s view ,  words '  meaning s ar e 
retrieve d primaril y base d o n graphemi c information .  I n 
contrast ,  th e fas t  phonolog y hypothesi s (e.g .  Va n Orden , 
Penningto n &  Stone ,  199 0 )  assume s tha t  th e assembl y o f 
phonolog y i s ver y fas t  an d relativel y automatic .  Phonolog y 
i s thu s believe d t o b e a  general ,  perhap s mandator y 
componen t  o f  reading . 

The existing ,  ver y larg e bod y o f  evidenc e pertainin g t o 
thi s questio n i s highl y contradictory .  I n a  recen t  revie w 
paper ,  Beren t  &  Perfett i  (1995 )  suggeste d tha t  th e 
contradiction s regardin g th e natur e o f  phonolog y an d it s 
contributio n t o readin g ar e systematicall y linke d t o th e typ e 
of  metho d used .  Maskin g methods ,  displayin g th e word s fo r 
a brie f  duratio n (e.g .  1 5 m s )  followe d b y a  maskin g 
stimulus ,  typicall y portra y phonolog y a s a  fas t  an d genera l 
constrain t  o n readin g (e.g. ,  Perfett i  &  Bell ,  1991) .  I n 
contrast ,  method s i n whic h word s ar e no t  maske d depic t  th e 
assembl y o f  phonolog y a s slow ,  controlle d an d limite d i n it s 
effec t  (e.g. ,  Seidenber g e t  al. ,  1984) .  Beren t  &  Perfett i 
(1995 )  explaine d tha t  divergenc e withi n a  specifi c  theor y o f 
reading ,  th e tw o cycle s model .  Accordin g t o th e tw o cycle s 
model ,  phonolog y i s assemble d i n tw o consecutiv e stages . 
Th e firs t  consonanta l  cycl e i s fas t  an d automatic ,  followe d 
by a  second ,  vowe l  cycle ,  whic h i s slo w an d controlled .  Th e 
methodologica l  contradiction s ar e thu s addresse d b y 
assumin g tempora l  change s i n th e content s o f  phonologica l 
representation s whic h paralle l  th e tempora l  contras t  betwee n 
experimenta l  methods .  Method s usin g clearl y presented , 
unmaske d word s portra y assembl y a s slo w an d controlle d 

becaus e the y ta p primaril y int o th e lat e vowe l  cycle .  I n 
contrast ,  maskin g method s ta p int o th e earl y consonanta l 
cycle ,  an d thus ,  depic t  phonolog y a s a  fas t  an d genera l 
constraint .  I n essence ,  thi s solutio n t o th e methodologica l 
conflic t  assume s tha t  bot h method s provid e tru e reflection s 
of  th e assembl y mechanism . 

F ro m th e poin t  o f  vie w o f  th e slo w phonolog y 
hypothesis ,  Beren t  &  Perfetti' s  (1995 )  accoun t  o f  result s 
obtaine d usin g unmaske d word s i s relativel y uncontroversial . 
The ide a tha t  thes e finding s reflec t  a  slo w an d controlle d 
vowel  cycl e fits  wel l  wit h th e slo w phonolog y hypothesis . 
I t  i s  th e robustnes s o f  phonologica l  effect s foun d usin g 
maskin g method s tha t  i s th e subjec t  o f  debate .  Beren t  an d 
Perfett i  assume d tha t  maskin g procedure s provid e a  faithfu l 
reflectio n o f  th e genera l  contributio n o f  consonan t  assembl y 
t o reading .  Conversely ,  on e ma y questio n phonologica l 
effect s foun d usin g maskin g method s b y assumin g tha t 
maskin g distort s natura l  readin g processes .  Suc h a n 
explanatio n ha s bee n propose d b y Verstaen ,  Humphrey , 
Olson ,  &  D'Ydewall e (1995) .  O n thei r  view ,  phonologica l 
effect s unde r  maskin g d o no t  reflec t  a n inheren t  propert y o f 
reading ;  the y ar e induce d b y th e maskin g technique .  B y 
contrast ,  graphemi c informatio n i s th e principa l  constrain t 
on natura l  reading .  Graphemi c information ,  however ,  i s 
disrupte d b y maskin g (se e als o Hawkins ,  1976 ;  Carr , 
Davidso n &  Hawkins ,  1978 ;  Car r  &  Pollatsek ,  1985) .  Thi s 
force s th e reade r  t o rel y o n phonology ,  whic h i s otherwis e a 
rathe r  atypica l  metho d o f  derivin g a  word' s meaning . 

The previou s vie w o f  phonolog y a s a n optional ,  wea k 
constrain t  o n readin g predict s tha t  phonolog y effect s ma y b e 
eliminate d unde r  condition s discouragin g it s  use .  Verstae n 
et  al .  (1995 )  supporte d thi s clai m usin g a  maskin g method . 
I n th e cru x manipulation ,  homophon e word s (e.g .  sine )  wer e 
presente d briefl y followe d b y a  mas k compose d o f  letter s 
(e.g .  S Y N E ,  S O N E ) .  Becaus e th e meanin g an d spellin g o f  a 
homophon e i s unpredictabl e from  it s phonology ,  th e us e o f 
homophone s i s expecte d t o discourag e subjects '  relianc e o n 
phonology .  Th e contributio n o f  phonolog y t o th e 
identificatio n o f  thes e target s wa s examine d b y comparin g 
th e effect s o f  thre e masks :  A  pseudohomophone ,  e.g . 
S Y N E —a nonwor d whos e pronunciatio n matche s th e 
target's ;  a  graphemi c mask ,  e.g. ,  S O N E — a  nonwor d 
matche d t o th e pseudohomophon e i n graphemi c (bu t  no t 
phonological )  similarit y t o th e target ;  an d a  contro l  mas k 
e.g. ,  P R A F — a  nonwor d tha t  share s neithe r  phonolog y no r 
grapheme s wit h th e target .  Th e subjects '  tas k i s simpl y t o 
repor t  th e spellin g o f  th e target .  I f  subject s rel y o n 
phonolog y i n thi s task ,  the n a  pseudohomophon e mas k 
( S Y N E)  tha t  reinstate s th e target' s phonolog y ma y facilitat e 
identificatio n compare d t o a  graphemi c contro l  mask .  Th e 
differentia l  effec t  o f  th e pseudohomophon e relativ e t o th e 
graphemi c mas k i s referre d t o a s th e phonemi c maskin g 
effect .  I f  subject s m a y suppres s phonology ,  the n th e 
phonemi c maskin g effec t  m a y b e nullifie d b y th e 
conspicuou s presentatio n o f  homophon e targets .  Indeed , 
Verstae n e t  a l  (1995 )  foun d tha t  th e conspicuou s 
presentatio n o f  homophon e target s a t  th e beginnin g o f  th e 
experimen t  result s i n th e cancellatio n o f  th e phonemi c 
maskin g effec t  wherea s th e inconspicuou s presentatio n o f 
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homophone target s towar d th e en d o f  th e experimen t  yield s a 
significan t  phonemi c maskin g effect . 

The result s o f  Verstae n e t  a l  (1995 )  rais e question s a t 
severa l  levels .  Concernin g reading  specifically ,  thes e result s 
questio n Beren t  &  Perfetti' s  (1995 )  clai m tha t  th e maskin g 
metho d tap s a  mandator y componen t  o f  assembly .  Thei r 
finding s thu s challeng e bot h th e fas t  phonolog y hypothesi s 
and th e validit y o f  th e maskin g techniqu e fo r  revealin g fas t 
phonology .  A t  a  mor e genera l  theoretica l  level ,  thes e 
finding s illustrat e th e difficult y o f  interpretin g 
methodologica l  divergence .  Ou r  experimen t  concern s 
readin g specifically ,  bu t  w e retur n t o th e wide r  implication s 
i n th e discussion . 

The evidenc e supportin g th e suppressio n o f  phonolog y 
alway s rest s o n a  failur e t o observ e a  phonolog y effec t  (Va n 
Orde n e t  al. ,  1990) .  Obviously ,  th e suppor t  o f  hypothese s 
by nul l  result s i s a  questionabl e practice .  Th e specifi c  nul l 
effec t  o f  Verstae n e t  al .  (1995 )  furthe r  disagree s wit h 
existin g evidenc e demonstratin g phonologica l  effect s unde r 
maskin g despit e condition s tha t  discourag e relianc e o n 
phonolog y (e.g. ,  Berent ,  1995 ;  Va n Orden ,  1987 ;  Ziegle r  & 
Jacobs ,  1995 ;  Ziegler ,  Va n Orde n &  Jacobs ,  i n press) .  W e 
begi n ou r  investigatio n b y revisitin g thi s nul l  effect .  W e 
first  attemp t  t o replicat e th e finding s o f  Verstae n e t  al .  usin g 
thei r  homophon e targets .  Followin g thei r  design ,  w e 
manipulate d subjects '  relianc e o n phonolog y usin g tw o list s 
consistin g o f  homophon e target s an d nonhomophon e fillers . 
I n th e phonolog y encouragin g condition ,  on e grou p o f 
subject s wa s presente d wit h th e homophon e target s afte r 
seein g nonhomophon e fillers ,  an d the y wer e no t  informe d o f 
th e presenc e o f  homophone s i n th e list .  Accordin g t o 
Verstae n e t  a l  (1995),  thes e condition s shoul d encourag e th e 
relianc e o n phonology ,  yieldin g a  significan t  phonemi c 
maskin g effect .  I n contrast ,  subject s i n th e phonolog y 
discouragin g conditio n wer e presente d wit h th e homophon e 
target s a t  th e beginnin g o f  th e experiment .  Moreover ,  the y 
wer e explicitl y  warne d abou t  th e presenc e o f  homophone s 
and advise d t o rel y o n spelling .  I f  phonolog y ma y b e 
suppresse d unde r  condition s discouragin g it s  use ,  the n thi s 
conditio n shoul d produc e a  nul l  phonemi c maskin g effect ,  a s 
foun d b y Verstae n e t  al .  (1995) . 

Method 
Material s 
The homophon e target s an d thei r  mask s wer e 5 1 o f  th e 5 4 
homophones use d b y Verstae n e t  al .  (1995)^ .  T h e 
nonhomophon e fillers  wer e th e 4 8 simple-vowe l  target s use d 
i n Beren t  &  Perfetti ,  (1995 ,  Experimen t  4) .  Followin g 
Verstae n e t  al. ,  th e set s o f  homophon e an d nonhomophon e 
target s wer e arrange d i n tw o combination s designe d t o 
encourag e o r  discourag e th e relianc e o n phonology .  I n th e 
phonolog y encouragin g condition ,  th e nonhomophon e 
target s wer e presente d first  followe d b y th e homophon e 
targets .  I n th e phonolog y discouragin g condition ,  th e 
homophon e target s wer e presente d fist  followe d b y th e 

^One targe t  wa s exclude d becaus e it s pseudohomophon e faile d 
t o matc h th e target' s pronunciatio n i n America n English .  Tw o 
additiona l  target s wer e exclude d fo r  th e purpos e o f 
counterbalancing . 

nonhomophon e targets .  Withi n eac h condition ,  th e 
presentatio n o f  eac h targe t  an d it s  nonwor d mask s wa s 
counter-balanced .  Target s wer e presente d i n lowe r  cas e 
wherea s mask s wer e presente d i n uppe r  case ,  an d the y wer e 
eac h bounde d b y numbe r  sign s (# )  t o th e righ t  an d lef t  o f 
thei r  outermos t  letters . 

Procedure 
At  th e beginnin g o f  th e trial ,  a  patter n mas k (######## ) 
appeare d a s a  fixatio n a t  th e cente r  o f  th e monitor .  Subject s 
initiate d a  tria l  b y pressin g th e spac e bar .  Eac h tria l 
containe d thre e successiv e events :  A  targe t  word ,  a  nonwor d 
mask an d a  patter n mask .  Th e targe t  wa s followe d 
immediatel y b y th e nonwor d mas k an d a  patter n mas k whic h 
remaine d o n th e scree n unti l  th e subjec t  responded .  Th e 
targe t  an d mas k wer e eac h presente d fo r  tw o refres h cycle s 
(2 8 ms) .  Th e orde r  o f  trial s fo r  eac h subjec t  withi n eac h 
bloc k o f  trial s (homophon e vs.  nonhomophone )  wa s 
random .  T o reduc e th e visua l  contrast ,  al l  visua l  stimul i 
wer e presente d i n a  blu e colo r  o n a  blac k backgroun d 

Subject s wer e aske d t o writ e dow n th e target s an d mask s 
the y perceived .  I n th e phonolog y discouragin g condition , 
the y wer e warne d abou t  th e presenc e o f  homophone s an d 
advise d t o atten d t o spellin g disregardin g words ' 
pronunciations .  Thes e subject s wer e als o warme d u p wit h 
homophon e targets .  Non e o f  th e target s use d i n th e war m 
up appeare d i n th e experimenta l  session ,  an d the y wer e al l 
followe d b y a  contro l  mask . 

Subjects 
Subject s wer e Arizon a Stat e Universit y undergraduate s w h o 
wer e nativ e Englis h speaker s wit h norma l  o r  correcte d t o 
norma l  vision .  T o eliminat e floor  an d ceilin g performances , 
a cu t  of f  procedur e wa s adopted .  Th e leve l  o f  acceptabl e 
performanc e wa s se t  t o 10-90 % overal l  accurac y acros s targe t 
types .  Thi s cu t  of f  yielde d 3 6 subject s pe r  conditio n an d 
eliminate d 6  subject s fro m th e phonolog y encouragin g 
conditio n an d 4  subject s fro m th e discouragin g condition . 

Results 
H o m o p h o ne Target s 
Cor rec t  Identification .  Th e A N O V A o n th e 
identificatio n accurac y o f  homophon e target s ( 2 strateg y x  2 
mask)  reveale d a  significan t  interactio n o f  mas k b y strateg y 
(Fi(2 ,  140)=3.419 ,  MSe=.007 ,  p=.0355 ;  F2(2 ,  100)=3.042 , 
MSe=.01 2 p=.0522) .  I n th e encouragin g condition ,  th e 
pseudohomophon e (A=7.84% ,  Fi(l ,  140)=15.83 ,  p=.0001 ; 
F2( l  100)=13.256 ,  p=.0004 )  an d graphemi c mas k 
(A=5.22% ,  Fi(l ,  140)=7.02 .  p=.009 ;  F2(l ,  100)=5.894 , 
p=.017 )  eac h facilitate d recognitio n compare d t o th e contro l 
mask.  However ,  th e phonemi c maskin g effec t  wa s no t 
significant :  recognitio n wit h th e pseudohomophon e an d 
graphemi c mas k di d no t  diffe r  significantl y (A=2.62% ,  Fi(l , 
140)=1.76 6 ,  p=.1856 ;  F2(l ,  100)=1.471 ,  p=.228) .  I n 
contrast ,  th e discouragin g conditio n resulte d i n a  significan t 
phonemi c maskin g effect .  Thi s effect ,  however ,  wa s 
inhibitor y i n nature :  Identificatio n accurac y i n th e presenc e 
of  th e pseudohomophon e mas k wa s significantl y lowe r 
compare d t o th e graphemi c mas k (A=4.91% ,  Fi ( l , 
140)=6.21 ,  p=.0138 ;  F2(l .  100)=5.I55 ,  p=.0253) .  I n 
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addition ,  th e graphemi c mas k (A=8.66% ,  Fi(l .  140) = 19.32 , 
p=.0000 ;  F2(l ,  100)=16.1l ,  p=.0001) .  bu t  no t  th e 
pseudohomophon e (A=3.75% ,  Fi(l .  140)=3.62 ,  p=.059 ; 
F2(l ,  100)=3.039 ,  p=.0844 )  improve d recognitio n accurac y 
compare d t o th e contro l  mas k 

Encouraging Discouraging 

Pseudohomophon e 26.6 3 
Graphemi c 24.0 1 
Contro l  18.7 9 

24.5 0 
29.4 1 
20.7 5 

Tabl e 1 :  Targe t  identificatio n accurac y ( % correct )  a s a 
functio n o f  mas k typ e i n th e phonolog y encouragin g an d 

phonolog y discouragin g conditio n 

Homophone Errors. Of the 1836 trials involving 
homophon e targets ,  3 1 o f  th e response s give n i n th e 
phonolog y encouragin g conditio n an d 3 6 o f  th e response s i n 
th e phonolog y discouragin g conditio n wer e incorrec t  report s 
of  th e target' s homophon e (e.g. ,  sig n reporte d t o th e targe t 
sine) .  Th e A N O V A o n homophon e error s ( 2 strateg y x  2 
mask)  reveale d a  significan t  mai n effec t  o f  mas k typ e (  Fi(2 , 
140)=5.017 ,  MSe=.001,p=.0079 ;  F2(2 ,  100)=9.216 , 
MSe=.001 ,  p=.0002) .  Interestingly ,  homophon e error s 
reflecte d a  phonolog y effect .  Acros s strateg y conditions ,  th e 
pseudohomophon e mas k resulte d i n a  marginall y significan t 
increas e i n homophon e error s compare d t o th e graphemi c 
mask (A=.0098 ,  Fi( l ,  140)=2.72 ,  p=.1012 ;  F2( l , 
100)=5.005 ,  p=.0275 )  an d th e contro l  mas k (A=.0188 ,  Fi(l , 
140)=10.028 ,  p=.0019 ;  F2(l ,  100)=18.47 ,  p=.0000) .  Th e 
graphemi c mas k als o produce d a  marginall y significan t 
increas e i n homophon e error s compare d t o th e contro l  mas k 
(A=.009 .  Fi(l ,  140)=2.39 ,  p=.13 ;  F2(l ,  100)=4.225 , 
p=.04) .  A n inspectio n o f  th e cel l  means ,  however ,  reveale d 
tha t  th e phonolog y effec t  i s  mainl y du e t o th e phonolog y 
encouragin g condition .  I n th e phonolog y encouragin g 
condition ,  th e pseudohomophon e mas k resulte d i n a 
significan t  increas e i n homophon e error s compare d t o th e 
graphemi c mas k (A=.0147 ,  Fi(l ,  140)=3.95 ,  p=.049 ;  F2(l , 
100)=4.664 ,  p=.0332) .  I n contrast ,  n o suc h differenc e i n 
homophon e error s wa s foun d i n th e phonolog y discouragin g 
conditio n (A=.0048 ,  Fi(l ,  140)<1 ,  F2(l ,  100)<1) . 

Encouraging Discouraging All 

Pseudohomophon e 
Gr^hemi c 
Contro l 

.027 8 .027 8 

.013 1 .022 9 

.009 8 .008 2 

.027 8 

.018 0 

.009 0 

Tabl e 2 :  Th e mea n numbe r  o f  homophon e error s produce d 
by a  subjec t  pe r  homophon e targe t  i n th e phonolog y 
encouragin g an d phonolog y discouragin g conditions . 

Discussion 
The presen t  experimen t  wa s designe d t o asses s th e clai m o f 
Verstae n e t  a l  (1995 )  tha t  relianc e o n phonolog y ma y b e 
eliminate d b y phonolog y discouragin g conditions .  I n 
suppor t  o f  thei r  claim ,  Verstae n an d colleague s presente d a 
nul l  effec t  o f  phonemi c maskin g obtaine d whe n subject s 

wer e confronte d wit h homophon e targets .  Th e result s o f  th e 
presen t  experimen t  contradic t  th e attributio n o f  thi s nul l 
effec t  t o th e absenc e o f  phonology .  Althoug h th e 
pseudohomophon e mas k increase d homophon e error s 
compare d t o th e graphemi c mask ,  n o phonemi c maskin g 
effec t  wa s obtaine d i n correc t  targe t  identification .  Thus ,  th e 
strateg y manipulatio n i s no t  necessar y t o produc e a  nul l 
phonemi c maskin g effect .  Moreover ,  th e result s o f  th e 
phonolog y discouragin g conditio n sugges t  tha t  thei r  strateg y 
manipulatio n i s no t  sufficien t  t o eliminat e phonolog y 
either̂ .  A  stron g inhibitor y phonemi c maskin g effec t  wa s 
obtaine d unde r  condition s designe d t o discourag e relianc e 
upo n phonology .  Th e topolog y o f  effect s i n ou r  dat a i s 
identica l  t o theirs ;  A  simila r  nonsignifican t  inhibitor y tren d 
was observe d als o i n eac h o f  th e studie s o f  Verstae n e t  al . 
(1995) .  Becaus e th e pseudohomophon e an d graphemi c mas k 
diffe r  onl y i n thei r  phonologica l  similarit y t o th e target ,  an y 
differenc e i n thei r  effec t  mus t  indicat e th e presenc e o f 
phonology .  Wha t  i s th e reaso n fo r  thi s inhibitor y effect ? 
W hy di d i t  emerg e i n th e discouragin g condition ? 

By definition ,  th e pseudohomophon e provide s subject s 
wit h th e target' s correc t  phonolog y a t  th e pric e o f  incorrec t 
spelling .  I f  phonolog y feed s bac k activatio n t o spellin g 
(Stone ,  Vanho y &  V a n Orden ,  i n press) ,  the n th e 
pseudohomophon e phonolog y ma y activat e th e spellin g o f 
th e target' s homophon e competito r  (e.g .  sign) ,  introducin g 
additiona l  competition .  Th e activatio n o f  multipl e spelling s 
may resul t  i n a  competitio n whic h ultimatel y reduce s th e 
activatio n o f  th e target' s correc t  spellin g (Ziegle r  &  Jacobs , 
1995 ;  Ziegle r  e t  al. ,  i n press) .  Thus ,  i n th e presenc e o f 
homophon e targets ,  th e pseudohomophon e ma y no t  onl y 
increas e th e availabilit y  o f  incorrec t  spellin g informatio n 
(expresse d i n homophon e error s i n th e encouragin g 
condition )  bu t  als o decreas e th e activatio n o f  th e target' s 
correc t  spellin g (expresse d i n failure s o f  targe t  recognitio n i n 
th e discouragin g condition) .  Phonemi c maskin g thu s 
increase s th e uncertaint y regardin g targets '  spelling .  Give n 
th e emphasi s o n correc t  spellin g i n th e discouragin g 
condition ,  subject s ma y adap t  t o th e spellin g uncertaint y b y 
means o f  tw o strategies .  The y ma y adop t  a  cautiou s repor t 
strateg y i n case s o f  spellin g uncertainty .  I n addition , 
subject s ma y increas e thei r  toleranc e o f  incorrec t  phonemi c 
informatio n associate d wit h non-homophon e masks .  Thes e 
tw o strategie s woul d lea d t o a  decreas e i n targe t  repor t  wit h 
th e pseudohomophon e an d perhap s a n increas e i n th e 
presenc e o f  th e graphemi c mask .  Th e inhibitor y phonemi c 
maskin g effec t  i n th e phonolog y discouragin g conditio n ma y 
reflec t  th e combine d effec t  o f  thes e tw o strategies . 
Interestingly ,  a n inhibitor y phonemi c maskin g effec t  ha s 
als o bee n foun d i n th e absenc e o f  suc h a n explici t  strateg y 
manipulatio n i n Hebrew ,  a  languag e manifestin g pervasiv e 
homophon y (Beren t  &  Frost ,  i n press) .  A n inhibitio n o f 
inconsisten t  correspondence s betwee n phoneme s an d 
grapheme s ma y b e necessar y t o ensur e correc t  spellin g i n 
thi s language .  Importantly ,  however ,  inhibitor y effect s o f 

^Proponent s o f  th e slo w phonolog y hypothesi s ma y stil l 
argu e tha t  phonolog y assembl y ma y b e eliminate d b y som e 
othe r  stil l  stronge r  discouragin g manipulation .  Thi s pursui t  o f 
nul l  phonolog y effec t  woul d see m t o carr y th e burde n o f  proof . 
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phonemi c maskin g ar e stron g evidenc e fo r  th e contributio n 
of  phonology .  Thus ,  i n contras t  t o th e conclusio n o f 
Verstae n e t  al .  (1995) ,  th e presen t  result s sugges t  tha t 
relianc e o n phonolog y persist s unde r  condition s designe d t o 
suppres s it s contribution . 

What  ar e th e genera l  implication s o f  ou r  fmding s fo r  th e 
debat e regardin g th e contributio n o f  phonolog y i n reading ? 
We bega n thi s discussio n wit h a  stalemate .  O n e o f  th e 
stronges t  source s evidenc e supportin g th e fas t  phonolog y 
hypothesi s i s  th e robustnes s o f  phonolog y effect s unde r 
maskin g conditions .  Thes e finding s contras t  wit h outcome s 
of  method s o f  unmaske d display .  W e outline d tw o 
competin g account s fo r  thi s methodologica l  divergence . 
Specifically ,  thes e account s concer n th e phonemi c maskin g 
effects .  Beren t  &  Perfett i  (1995 )  attribute d th e robustnes s o f 
phonemi c maskin g effect s t o th e inheren t  propertie s o f 
consonan t  assembly ,  tappe d b y th e maskin g procedure . 
Conversely ,  Verstae n e t  al .  (1995 )  argue d tha t  maskin g 
effect s artificiall y  encourag e phonolog y b y selectivel y 
degradin g graphemi c information .  Ou r  presen t  finding s 
demonstrat e tha t  subject s rel y o n phonolog y unde r 
phonolog y discouragin g mask in g conditions . 
Unfortunately ,  however ,  thes e finding s d o no t  resolv e th e 
stalemat e wit h respec t  t o th e rol e o f  phonolog y i n reading . 
The resolutio n o f  thi s stalemat e require s a  priori ,  objectiv e 
knowledg e o f  th e maskin g procedure .  Th e falsificatio n o f 
Verstae n e t  al.' s  (1995 )  clai m tha t  assembl y ma y b e 
suppresse d unde r  maskin g doe s no t  discredi t  thei r  genera l 
contentio n tha t  th e maskin g procedur e overestimate s th e 
contributio n o f  phonology . 

I t  seem s difficult ,  perhap s impossible ,  t o determin e 
whethe r  evidenc e fo r  phonolog y fro m maskin g studie s 
reflect s th e idealize d readin g settin g o r  artifact s o f  th e 
maskin g procedure .  Evidenc e fo r  a  menta l  structur e i n a n 
experimenta l  settin g increase s ou r  certaint y tha t  thi s 
structur e i s presen t  i n th e experimenta l  setting ,  bu t  i t  doe s 
not  necessaril y  increas e certaint y abou t  it s presenc e i n th e 
idealize d setting .  Th e tighte r  th e constructio n o f  th e 
experimenta l  setting ,  th e greate r  th e difficult y i n 
generalizin g it s outcome s t o th e idealize d setting .  Thi s 
uncertaint y i s particularl y salien t  whe n outcome s o f  distinc t 
method s diverge .  Thes e problem s ar e clearl y no t  limite d t o 
any particula r  experimenta l  method ,  bu t  the y ar e especiall y 
grav e wit h respec t  t o masking .  I f  Beren t  &  Perfett i  (1995 ) 
ar e righ t  t o clai m tha t  th e content s o f  phonolog y chang e 
alon g th e tim e dimension ,  the n propertie s o f  earl y readin g 
stage s ar e full y  confounde d wit h th e maskin g paradigm . 
Onl y maskin g method s ma y revea l  th e uniqu e propertie s o f 
earl y readin g stages .  I f  so ,  the n divergenc e betwee n th e 
outcome s o f  maske d an d unmaske d setting s i s  virtuall y 
guaranteed . 

A methodologica l  divergenc e invite s th e labelin g o f 
empirica l  method s a s biase d mirror s o f  a n idealize d setting . 
Give n inheren t  uncertaint y a s t o ho w idiosyncrati c task s 
affec t  th e outcome s o f  experiments ,  th e resolutio n o f 
methodologica l  divergenc e canno t  b e achieve d i n a  theory -
independen t  fashion .  W e offe r  n o solutio n fo r  thes e 
problems .  However ,  recognizin g th e rol e o f  theor y drive n 
assumption s i n suc h interpretation s ma y reduc e th e risk  o f 
unacknowledge d circularity .  T h e illusio n tha t 

methodologica l  divergenc e ca n b e resolve d base d o n theor y 
independen t  inference s i s  dangerous ,  sinc e i t  inevitabl y 
license s theorie s t o ignor e conflictin g dat a b y stigmatizin g 
method s use d i n thei r  collectio n (Va n Orde n e t  al. ,  1996b) . 
Recognizin g th e rol e o f  theor y i n th e evaluatio n o f  empirica l 
outcome s coul d protec t  agains t  unfounde d dismissal s o f 
conflictin g data .  Pluralis m m a y wel l  b e ou r  bes t  mean s fo r 
progress . 
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