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L e t t e r  D e t e c t i o n i n G e r m a n S i l en t  R e a d i n g : 

I s s u e s o f  U n i t i z a t i o n a n d Sy l l ab l e -F ina l  D e v o i c i n g i 

Caro ly n Buck -Geng le r 
Departmen t  o f  Linguistics , 

Universit y o f  Colorad o 
Boulder ,  Colorad o 8030 9 
buckc@ucsu.colorado.ed u 

Abstract 

In a German variant of a letter-detection 
experiment ,  nativ e speaker s o f  Germa n rea d 
passage s i n German ,  searchin g fo r  th e letter s d 

or  t .  M a n y mor e instance s o f  th e lette r  d .  i n 

definit e article s an d i n th e wor d u n d wer e 

misse d tha n wer e misse d i n nouns ,  verbs ,  an d 

adjectives .  Subject s als o misse d mor e syllable -
final  instance s o f  th e lette r  d .  tha n syllable -
initia l  d  o r  syllable-fina l  t .  Th e first finding 
support s earlie r  simila r  findings  b y Heal y (e.g. , 

1976 )  fo r  English ,  an d Ferst l  (1991 )  fo r  German , 

wit h respec t  t o hig h frequenc y word s i n th e 

languag e bein g rea d i n unit s large r  tha n th e 

letter .  Th e secon d finding  i s understoo d i n 
term s o f  th e G e r m a n phenomeno n o f 

neutralizin g th e differenc e i n pronunciatio n 

betwee n d  an d i  i n syllable-fina l  position . 

I n t r o d u c t i o n 

Lexical access in silent reading has been studied 

i n variou s way s fo r  man y years .  On e majo r 
issu e i s whethe r  i t  i s  mediate d b y a n interna l 
phonologica l  representatio n o r  directl y b y th e 

visua l  representation ,  or ,  i f  indee d bot h 

method s ar e use d i n a  "dua l  access "  model .  I n 

thei r  198 1 revie w o f  th e readin g researc h t o tha t 
point ,  McCusker ,  Hillinger ,  an d Bia s not e tha t 

alon g th e continuu m o f  necessit y fo r 
phonologica l  recodin g — wit h i t  playin g n o par t 

i n readin g a t  th e on e extreme ,  an d i t  bein g 

absolutel y necessar y a t  th e othe r  -  evidenc e o f 

varyin g strength s ha s bee n foun d fo r  ever y 
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position. Thus, they conclude that there is 

likel y a  paralle l  operatio n o f  phonologica l 

recodin g an d visua l  acces s fo r  mos t  readers . 

The nex t  questio n i s wha t  factor s com e int o pla y 

i n determinin g whic h rout e i s use d fo r  a  give n 

word . 

One paradig m fo r  studjrin g thi s issu e i s th e 

lette r  detectio n task ,  i n whic h a  subjec t  read s a 

passag e a t  norma l  readin g speed ,  markin g 

ever y recognize d instanc e o f  a  particula r  targe t 
letter .  A n earl y lette r  detectio n stud y wa s don e 
by Corcora n (1966 )  i n whic h th e lette r  £ .  wa s 

misse d mor e ofte n whe n i t  wa s silen t  i n th e 

pronounce d wor d tha n w h e n i t  wa s a 

pronounce d phonem e o f  th e word .  Severa l 

possibl e explanation s wer e pu t  forth ,  includin g 
thos e referrin g t o positio n o f  th e lette r  i n th e 

word ,  wor d frequency ,  inflectional/derivationa l 

morpheme versu s ste m status ,  an d functio n 

versu s conten t  wor d statu s o f  th e tes t  wor d (see , 
e.g. ,  Drewnowsk i  &  Healy ,  1982) .  A  serie s o f 

studie s b y Heal y an d colleague s (Drewnowsk i  & 

Healy ,  1977 ;  Hadle y &  Healy ,  1991 ;  Healy , 

1976 ;  Heal y &  Drewnowski ,  1983 ;  Healy ,  Oliver , 

& McNamara ,  1987 )  resulte d i n th e formulatio n 
of  th e unitizatio n hypothesis :  Word s wit h hig h 

frequenc y i n th e languag e ar e mor e ofte n 

perceive d a s a  "uni t  o r  chun k rathe r  tha n i n 

term s o f  [their ]  componen t  letters "  (Healy ,  1976 , 

p.  235) ;  thu s letter s ar e les s likel y t o b e detecte d 

i n thos e word s tha n i n word s occurrin g les s 
frequentl y i n th e language .  Fo r  example ,  Heal y 

(1976 )  foun d tha t  t  i n the ,  on e o f  th e mos t 

frequen t  word s i n English ,  wa s misse d mor e 

ofte n tha n t  i n other ,  les s frequent ,  words . 

Furthermore ,  t  i n th e wa s misse d mor e ofte n 
tha n t  i n thv .  showin g tha t  th e hig h erro r  rat e 

on th e wa s no t  du e onl y t o th e differen t 

pronunciatio n o f  th e digrap h th -  I n addition ,  t 

i n a  frequen t  nou n suc h a s fac t  wa s misse d 

more ofte n tha n i n a  rare r  nou n suc h a s pact , 
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showin g tha t  th e effec t  o f  wor d frequenc y wa s 

not  limite d t o fxinctio n words . 

I n thi s paper ,  w e wil l  describ e th e result s o f 

a lette r  detectio n experimen t  i n German .  Ther e 

ar e severa l  reason s fo r  th e choic e o f  Germa n a s 

th e languag e unde r  study .  On e reaso n i s tha t 

th e vas t  m^orit y o f  th e researc h wit h th e lette r 

detectio n paradig m ha s bee n conducte d i n 

Englis h an d Hebre w (see ,  e.g. ,  Koriat , 

Greenberg ,  &  Goldshmid ,  1991) .  Althoug h i t  i s 

likel y tha t  language s i n general ,  an d language s 
relate d t o Englis h i n particular ,  hav e m a n y 

similaritie s i n h o w th e menta l  lexico n i s 

structure d an d accessed ,  i t  i s  stil l  importan t  t o 

verif y thos e similarities .  Likewise ,  i t  i s 

importan t  t o discove r  difference s du e t o 

difference s betwee n th e language s pe r  s e an d i n 

h o w th e speaker s us e th e language s (Aitchison , 

1987) .  Th e onl y lette r  detectio n stud y involvin g 

Ge rman know n t o u s i s on e b y Ferst l  (1991) , 

whose mai n focu s wa s t o replicat e th e Englis h 

wor d frequenc y differences . 

I n th e curren t  experiment ,  subject s rea d 

passage s from a  Germa n stor y whil e lookin g fo r 

first  on e targe t  lette r  from  th e se t  (d,t) ,  the n th e 

other ,  markin g th e lette r  a s the y read .  T o 
motivat e the m t o rea d fo r  comprehension , 

subject s answere d a  fe w simpl e question s abou t 

th e conten t  o f  th e tex t  afte r  readin g eac h 

passage ,  an d the y wer e give n a  warnin g o f  thi s 

tes t  i n advance . 

By havin g subject s loo k fo r  d  i n German ,  a 
compariso n t o result s i n Englis h w h e n 

searchin g fo r  t  ca n b e drawn ,  du e t o th e 

similaritie s betwee n Germa n articles ,  whic h 

star t  wit h d ,  an d Englis h Ihfi -  I n Germa n th e 

definit e article s ar e use d similarl y t o Englis h 

th e bot h i n term s o f  discourse ,  an d i n thei r 

positio n i n th e nou n phrase ;  furthermore ,  th e 

initia l  phoneme s o f  eac h ar e voice d an d fairl y 

clos e i n plac e o f  articulation .  Finally ,  th e word s 

i n bot h language s ar e shor t  (thre e letters) ,  an d 
th e targe t  lette r  i s  i n th e sam e locatio n i n th e 

word .  However ,  ther e ar e interestin g 

difference s beyon d th e orthographi c an d 

pronunciatio n issue s (digrap h vs .  singl e letter , 

pronunciatio n i n Englis h bu t  no t  i n Germa n 

differen t  fro m tha t  o f  th e mos t  c o m m o n 

pronunciatio n o f  th e letter ,  an d fiicative  rathe r 

tha n obstruen t  pronunciation) .  Th e mai n 

differenc e i s tha t  CJerma n use s si x form s o f  th e 

definit e articl e (der .  di£ ,  das. ,  d s m ,  d&R .  d&s) , 
wit h th e for m bein g a  functio n o f  th e gender , 

number ,  an d cas e o f  th e nou n i t  modifies . 

Additionally ,  Germa n article s als o m a y b e use d 

as relativ e pronoun s o r  demonstrativ e 

pronouns . 

Th e G e r m a n experiment s conducte d b y 

Ferst l  (1991 )  compare d th e erro r  rate s i n 

detectin g th e lette r  x l  i n article s an d i n th e wor d 

un d ('and' ,  anothe r  extremel y commo n word) , 

an d compare d thes e t o th e erro r  rate s i n 

detectin g d  i n othe r  words .  Sh e foun d result s 

fo r  G e r m a n simila r  t o thos e o f  Heal y fo r 

English ,  wit h regard s t o difference s betwee n 

detectio n error s i n frequen t  functio n word s 

compare d t o other ,  les s commo n words .  Th e 

first  tw o analyse s use d i n th e presen t  stud y 

follo w thos e i n th e Heal y (1976 )  an d Ferst l 

(1991 )  studie s b y comparin g lette r  detectio n 

error s i n lo w frequenc y conten t  wordst o lette r 

detectio n error s fo r  article s (a s a  class) ,  imd. , 

and mi l  ('with'). 2 

Anothe r  interestin g fac t  abou t  Germa n i s 

th e widel y observe d phenomeno n o f  syllable -

final  devoicin g o f  obstruent s (sto p an d firicative 

consonants) .  Specifically ,  th e contras t  betwee n 

obstruent s tha t  diffe r  onl y i n voicin g (i.e. ,  diffe r 

onl y i n tha t  on e ha s th e featur e [+voice ]  an d th e 

othe r  [-voice] )  i s  minimize d o r  neutralize d i n 
syllable-fina l  environmen t  b y changin g [+voice ] 

obstruent s t o [-voice] .  Fo r  example ,  th e wor d 

H a nd i s pronounce d [hant] ,  bu t  i n th e plural , 

H a n d e ,  th e d .  i s no w syllable-initia l  an d th e 

wor d i s pronounce d [he n dsj .  A  non-word-fina l 

exampl e i s Adjekti v  [a t  je k tifj .  Devoicin g 

occur s i n al l  obstruent s o f  a  syllable-fina l 

cluste r  i f  i t  end s i n a  voiceles s obstruent ,  fo r 

example ,  Landsknech t  [lant s kneyt] .  Germa n 

syllabicatio n i s relativel y straightforwar d i n 

most  cases ,  an d typicall y coincide s wit h 

morpheme boundarie s ( a majo r  exceptio n i s 

represente d above ,  w h e n inflectiona l 

morphemes ar e added) .  However ,  withi n som e 

multi-syllabi c ste m m o r p h e m e s ,  th e 

syllabication ,  a s evidence d b y th e resultin g 

syllable-initia l  iln .  o r  d l  cluster ,  doe s no t  follo w 

th e usua l  path .  Fo r  example ,  th e wor d 

Handlic h i s pronounce d [han t  U9I ,  bu t  Handlun g 

i s pronounce d [ha n dlug] ,  an d Q r d n u n g i s 

pronounce d [o r  dnug] . 

2 Mi t  i s  th e mos t  frequen t  wor d tha t  bot h end s 

i n i  an d i s o f  th e sam e lengt h a s th e article s an d 

itfid ;  n o simila r  wor d coul d b e foun d tha t  begin s 
v/it h t 
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The thir d analysi s use d i n th e presen t 

studie s compare s lette r  detectio n error s fo r  th e 

letter s d .  an d i  i n conten t  word s (nouns , 

adjectives ,  verbs )  i n syllable-initia l  positio n t o 

thos e i n syllable-fina l  position .  I n thi s analysis , 

as i n th e others ,  t o coun t  a s 'initial '  CfinaD ,  th e 

targe t  lette r  ca n b e anywher e i n th e onse t  (coda ) 

of  th e syllable .  Th e purpos e o f  thi s analysi s i s 

t o determin e whethe r  lette r  detectio n i n a  silen t 

readin g tas k i s  influence d b y th e spoke n 

devoicin g o f  th e obstruent s i n syllable-fina l 

environment .  I f  ther e i s an y phonologica l 

codin g occurring ,  on e migh t  expec t  tha t  syllable -

final  d .  (devoiced )  woul d b e misse d mor e 

frequentl y tha n syllable-initia l  d .  (voiced) ,  a s 

wel l  a s bein g misse d mor e frequentl y tha n 

syllable-fina l  i .  Likewise ,  th e differenc e fo r  th e 
tw o position s o f  d  shoul d b e greate r  tha n tha t 

fo r  i .  O n th e othe r  hand ,  i f  th e first  par t  o f  a 

syllabl e i s mor e salien t  tha n th e las t  part ,  the n 

erro r  rate s fo r  final  d  an d final  t  shoul d bot h b e 

more tha n thos e fo r  initia l  d  an d t . 
Alternatively ,  th e Germa n reade r  ma y stil l 

be awar e o f  th e underljrin g phonem e /d /  an d 

acces s i t  a s readil y whe n i t  i s  devoice d a s whe n 

i t  i s  not .  Indirec t  suppor t  fo r  thi s possibilit y 

comes fro m severa l  studie s quote d i n th e 
literatur e a s showin g tha t  ther e ar e som e 

underlyin g phoneti c distinction s i n word s whic h 
ar e stil l  maintaine d afte r  th e occurrenc e o f 

phonologica l  processes .  Fo r  instance ,  longe r 

vowel  lengt h wa s foun d befor e th e devoice d 
(underlyingl y voiced )  obstruent s (Dinnsen , 

1985 ,  an d other s cit e thi s evidence) .  Thi s 

argumen t  lead s t o th e predictio n tha t  erro r 

rate s fo r  syllable-fina l  d  shoul d diffe r  fro m thos e 

fo r  syllable-initia l  d  n o mor e tha n erro r  rate s fo r 

syllable-fina l  1  woul d diffe r  fro m thos e fo r 

syllable-initia l  i . 
An analysi s o f  th e interactio n o f  wor d 

frequenc y wit h positio n o f  d  i n th e syllabl e wil l 

als o b e made ,  comparin g erro r  rate s fo r  th e 

article s wit h erro r  rate s fo r  lo w frequenc y 
syllable-initia l  d  conten t  words ,  an d erro r  rate s 
fo r  un d wit h erro r  rate s fo r  lo w frequenc y 

syllable-fina l  d  conten t  words . 

I t  wa s predicte d tha t  eac h typ e o f  hig h 

frequenc y functio n wor d woul d hav e a  highe r 

erro r  detectio n rat e tha n lo w frequenc y word s 
wit h th e sam e targe t  lette r  i n th e sam e syllabl e 

position .  I t  wa s als o expecte d tha t  fo r  word s o f 

bot h frequenc y levels ,  th e syllable-fina l  target s 

woul d hav e highe r  erro r  rate s tha n th e syllable -

initia l  targets .  Interestingly ,  eve n thoug h 

Ferst l  (1991 )  wa s no t  lookin g fo r  an y effec t  o f 

syllable-fina l  devoicing ,  he r  result s agre e wit h 

thi s prediction .  He r  subject s misse d 85.71 % o f 

th e d s i n th e wor d imd ,  43.42 % i n th e combine d 

set  o f  articles ,  an d 28.86 % i n othe r  words . 

M e t h o d 

Subject s 

Twent y nativ e speaker s o f  Germanparticipate d 

i n thi s experiment .  Th e ag e rang e o f  th e 

subject s wa s 2 2 t o 38 .  Si x wer e femal e an d 1 4 

wer e male .  Sixtee n wer e fro m Germany ,  thre e 

wer e fro m Austria ,  an d on e wa s fro m 

Switzerland .  The y ha d bee n i n th e Unite d 
State s fo r  varyin g amount s o f  time ,  rangin g 

fro m on e mont h t o te n years .  Al l  wer e fluent 

speaker s o f  Englis h a s a  secon d language . 

Materials HTid Annaratus 

All test materials were in German. The two test 

passage s wer e portion s o f  a  shor t  story ,  Di e 

Fahr t  (Th e Drive' )  b y Gabriel e Wohmann 

(1975) .  Th e first  passag e containe d 30 8 words , 
and th e secon d passag e containe d 38 5 words . 

Two additiona l  page s wer e associate d wit h eac h 
passage :  A  paragrap h o f  instruction s wa s o n 

th e pag e befor e th e passage ,  an d a  se t  o f  thre e 

shor t  comprehensio n question s abou t  i t  wa s o n 
th e pag e afte r  it . 

The numbe r  o f  word s wit h targe t  letter s i n 

th e targe t  position s fo r  eac h passag e ar e give n 

i n Tabl e 1 .  Low-frequenc y word s wer e conten t 

word s i n whic h th e targe t  lette r  occurre d onl y 
onc e i n th e ste m o f  th e word ,  an d i n onl y on e 

syllabl e positio n (th e singl e exceptio n wa s mad e 

tha t  word s containin g tw o instance s o f  th e sam e 
targe t  adjacen t  t o eac h othe r  i n a  syllabl e wer e 

include d bu t  counte d a s onl y on e target ;  e.g. , 
Bet t  wa s a  tes t  wor d wit h th e tw o I s countin g a s 
one target) .  High-frequenc y word s wer e th e 

article s (d££ ,  di£ .  das ,  dsm ,  dmi ,  d£.s) ,  und .  an d 
mit . 

The instruction s befor e eac h passag e tol d 

th e subject s t o rea d th e passag e silentl y a t 

norma l  readin g speed ,  circlin g th e targe t  lette r 
when seen ,  bu t  no t  t o g o bac k i f  the y realize d 

the y ha d misse d a n instanc e o f  th e letter .  Th e 

instruction s als o tol d th e subject s t o tur n t o th e 

pag e followin g th e passag e whe n the y wer e don e 
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readin g th e passage ,  wher e the y woul d fin d 

question s abou t  th e conten t  o f  th e tex t  jus t  read . 

On th e comprehensio n questio n page ,  subject s 

wer e instructe d t o answe r  th e question s withou t 

turnin g bac k t o th e text .  Th e question s wer e 

include d t o giv e th e subject s a n adde d incentiv e 

t o rea d fo r  comprehension .  Eac h o f  thes e items , 

fo r  eac h passage ,  wa s type d o n a  separat e shee t 

of  paper .  A  12-point ,  one-and-a-half-spaced , 

Palatin o fon t  typ e w a s use d throughout . 

Finally ,  afte r  th e experiment ,  eac h subjec t  filled 

out  a  brie f  demographic s questionnair e whic h 

was i n English . 

Th e experimen t  wa s carrie d ou t  i n variou s 

locations ,  whereve r  wa s convenien t  fo r  th e 

subject s an d experimenter .  I t  too k 

approximatel y 1 5 minute s fo r  eac h subject . 

Some subject s wer e ru n simultaneously . 

Procedure and Design 

The experimental task was to search for a 

particula r  lette r  whil e silentl y readin g a  pros e 

passage ,  circlin g tha t  lette r  wheneve r  seen ,  bu t 
not  goin g bac k i n th e readin g i f  i t  wa s realize d 

tha t  a  lette r  wa s missed ;  and ,  afte r  reading ,  t o 

answe r  a  fe w shor t  comprehensio n question s 

abou t  th e materia l  read . 

Eac h subjec t  wa s hande d a  packe t  wit h al l 

th e material s an d tol d t o g o throug h th e packe t 
i n order ,  an d no t  t o g o bac k t o an y previou s 

pages .  Afte r  readin g eac h passage ,  th e subject s 

turne d t o th e nex t  pag e wher e the y answere d 

th e comprehensio n question s o n th e conten t  o f 

th e passage .  Afte r  finishing  th e question s fo r 

th e first  passage ,  th e subject s wen t  immediatel y 

t o th e instruction s fo r  th e secon d passage .  Th e 

instruction s fo r  th e secon d passag e wer e 

identica l  t o thos e fo r  th e first  passag e excep t  fo r 

th e differenc e i n targe t  letter .  Aft« r  readin g th e 

secon d passag e an d answerin g it s questions ,  th e 

subject s wer e requeste d t o fil l  ou t  th e 

demographic s questionnaire . 

Al l  subject s rea d th e passage s i n th e sam e 

order ,  bu t  th e orde r  o f  target s wa s 

counterbalance d acros s subjects . 

The desig n o f  eac h o f  th e thre e analyse s wa s 

a 2  x  2  factorial .  (Th e between-subject s facto r  o f 

lette r  orde r  wa s foun d i n a  preliminar y analysi s 

t o yiel d n o significan t  mai n effec t  o r 

interactions ;  therefor e th e analyse s reporte d 

her e d o no t  includ e it. )  Th e tw o factor s wer e 

varie d withi n subjects .  Th e factor s o f  th e first 

analysi s wer e lette r  positio n i n syllabl e (initial , 

final)  an d wor d frequenc y (high ,  low) .  Th e 

factor s o f  th e secon d analysi s wer e wor d 

frequenc y an d targe t  lette r  (d ,  t) .  Th e factor s o f 

th e thir d analysi s wer e lette r  positio n i n 

syllabl e an d targe t  letter .  Th e first,  second ,  an d 

thir d analyse s wer e restricte d t o word s 
containin g d ,  word s i n whic h th e targe t  lette r 

was syllable-final ,  an d low-frequenc y words , 

respectively .  Th e dependen t  variable s wer e th e 

lette r  detectio n erro r  rate s fo r  th e targe t  letter s 

i n th e tes t  words . 

R e s u l t s a n d D i s c u s s i o n 

The first two analyses examined the issues of 

wor d frequenc y an d th e unitizatio n hypothesis . 

Th e first  analysi s compare d erro r  rate s fo r 

targe t  letter s i n high -  an d low-frequenc y word s 

when th e lette r  wa s hel d constant ,  an d th e 

secon d analysi s compare d erro r  rate s whe n th e 

positio n o f  th e targe t  lette r  wa s hel d constant . 

As predicte d b y th e unitizatio n hypothesis , 

subject s m a d e mor e error s i n detectin g th e 

lette r  d  i n hig h frequenc y word s (article s an d 

un d combined )  tha n i n lo w frequenc y word s 

(syllabl e position s combined) .  Th e sam e wa s 
tru e o f  eithe r  lette r  i n syllable-fina l  position : 

Tabl e 1  Numbe r  o f  tes t  word s b y passage ,  targe t  letter ,  wor d frequency ,  an d syllabl e 

positio n o f  targe t  letter . 

Tes t  word s wit h d 

Passag e 1 

Passag e 2 

Tes t  word s wit h t 

Passag e 1 

Passag e 2 

high-frequenc y tes t  word s 
syllable-initia l 

31 
27 

~ 
-

syllable-fina l 

10 
13 

5 
2 

low-frequenc y tes t  word s 
syllable-initia l 

10 
11 

16 
17 

syllable-fina l 

8 
11 

14 
14 
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Mor e error s wer e mad e i n detectin g d  o r  t  i n 
un d an d mi t  tha n i n th e lo w frequenc y words . 

Tabl e 2  summarize s th e results .  Repeate d 

measure s analyse s o f  varianc e showe d a 

significan t  mai n effec t  o f  wor d frequency , 

E(l,19 )  =  42.7 ,  a  <  .00 1 fo r  th e first  analysis , 

and E(l,19 )  =  80.5 ,  b.<.00 1 fo r  th e secon d 

analysis .  Thus ,  th e presen t  dat a replicat e 

Ferstl' s  (1991 )  finding s supportin g th e 

unitizatio n hypothesis . 

I n suppor t  o f  th e hypothesi s tha t  th e 

positio n o f  d .  i n th e wor d shoul d affec t  it s 

likelihoo d o f  detection ,  whe n onl y word s wit h d 

ar e considered ,  subject s misse d significantl y 

more syllable-fina l  d s ( M =  56.6% )  tha n syllable -

initia l  d s ( M =  26.5%) ,  E(l,19 )  =  62.1 ,  u  <  .001 . 
Thi s effec t  o f  positio n hel d fo r  bot h high -  an d 

low-frequenc y word s althoug h i t  wa s large r  fo r 

high-frequenc y words ;  th e interactio n o f  wor d 

frequenc y an d syllabl e positio n wa s significant , 

E d,  19 )  =  13.8 ,  B  =  .002 .  Mor e importantly ,  th e 

thir d analysi s showe d tha t  ther e wa s a 
significan t  interactio n betwee n syllabl e positio n 

of  th e lette r  an d th e lette r  itself ,  E(l,19 )  =  28.7 , 

B <  .00 1 (i n additio n t o a  mai n effec t  o f  syllabl e 

position ,  £.(1,19 )  =  10.8 ,  fi.  =  .004) .  Thi s 

interactio n reflect s th e fac t  tha t  th e larg e 

differenc e i n erro r  rat e fo r  initia l  an d final d 

was no t  foun d fo r  initia l  an d final  i ,  a s show n i n 
th e thir d an d fourt h column s o f  Tabl e 2 .  I n 

othe r  words ,  i t  i s  no t  onl y positio n i n th e 

syllabl e tha t  i s  important ,  bu t  th e combinatio n 
of  th e particula r  lette r  an d th e positio n o f  th e 
letter . 

The dat a als o supporte d th e h3rpothesi s tha t 

th e devoicin g o f  th e voice d sto p d  woul d 

negativel y affec t  it s detectio n i n silen t  reading ; 

tha t  is ,  th e voicin g neutralizatio n i n th e spoke n 

languag e di d see m t o affec t  th e lette r  detectio n 

of  th e letter s i n syllable-fina l  position .  Thi s 

evidenc e derive s fro m th e fac t  tha t  (a )  syllable -
final  d s (i n bot h hig h an d lo w frequenc y words ) 

wer e misse d m u c h mor e frequentl y tha n 
syllable-initia l  ds ,  an d (b )  the y wer e als o misse d 

Table 2 Mean error rates as a function of target 
letter ,  wor d frequency ,  an d syllabl e positio n o f 
targe t  letter . 

Targe t  high-fireqyigng y 

lette r  initia l  final 

iQW-frequgng y 

initia l  final 

d .38 7 .81 5 

.58 0 

.14 4 

.11 1 

.31 5 

.09 3 

much mor e frequentl y tha n syllable-fina l  is ,  bu t 

(c )  syllable-fina l  I s wer e no t  misse d mor e 

frequentl y tha n syllable-initia l  ts .  Thi s 

combinatio n o f  result s woul d no t  b e expecte d i f 

letter s wer e misse d simpl y a s a  functio n o f  thei r 

locatio n i n th e syllabl e o r  word .  No r  woul d 

thes e result s b e expecte d i f  awarenes s o f  th e 

underlyin g phonem e remaine d mor e salien t 

tha n th e effec t  o f  th e pronunciatio n change . 

Thus ,  thes e dat a suppor t  th e hypothesi s tha t 

thi s particula r  pronunciatio n phenomeno n m a y 

indee d impac t  readin g processe s i n German , 

and provid e suppor t  fo r  phonologica l  recodin g i n 

(German )  reading .  Thi s finding  als o implie s 

tha t  syllabl e boundaries ,  eve n whe n no t  a t  th e 

same poin t  a s morphem e boundaries ,  ar e salien t 

eve n i n silen t  reading . 

The lette r  d  wa s foun d les s frequentl y tha n 
th e lette r  t ;  th e mai n effec t  o f  targe t  lette r  wa s 

significan t  i n bot h th e second ,  E(l,19 )  =  30.6 , 

B <  .001 ,  an d th e third ,  E(1.19 )  =  12.9 ,  u  =  002 , 
analyses .  Thi s finding  i s no t  surprising , 

becaus e differen t  letter s migh t  b e easie r  o r 
harde r  t o find  du e t o difference s i n thei r  visua l 

features .  Nevertheless ,  th e statistica l  analyse s 

bor e ou t  th e predictio n tha t  ther e i s a n 

importan t  interactio n betwee n th e identit y an d 

syllabl e positio n o f  th e targe t  letter .  Tha t  is , 

onl y th e targe t  lette r  d ,  no t  t ,  showe d th e 
patter n o f  a  highe r  erro r  rat e fo r  th e final  tha n 

fo r  th e initia l  position .  Hence ,  th e interactio n 

must  b e du e t o somethin g specia l  abou t  th e 
lette r  d  i n th e syllable-fina l  position ,  an d on e 

thin g tha t  i s specia l  i s th e obstruen t  devoicing . 

S u m m a ry 

Two main hypotheses have been supported in 
thi s study .  Effect s o f  unitization ,  a s reflecte d i n 

lette r  detectio n rate s fo r  extremel y commo n an d 

frequen t  word s a s compare d t o les s common , 
lowe r  frequenc y words ,  ar e ver y strong ,  jus t  a s 
the y ar e i n English .  I n additio n i n German ,  th e 
ver y regula r  phonologica l  neutralizatio n o f 

voice d obstruent s i n syllable-fina l  positio n als o 

affect s lette r  detectior ^  an d thu s point s t o 
phonologica l  recodin g affectin g lexica l  access . 

The curren t  result s wer e onl y foun d fo r  th e 

alveola r  pair ,  d  an d t .  I t  woul d b e o f  interes t  t o 

determin e whethe r  simila r  result s woul d b e 

foun d fo r  th e vela r  an d bilabia l  obstruen t  pairs . 
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