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Appendix A 

Average changes in vowel formant frequencies (Hz) and vowel durations (msec) for test 

stimuli that occurred with both normal and lowered front vowels (Exp 1), and for stimuli 

that occurred with both normal and raised front vowels (Exp 2). 

Lowered Vowels F1 F2 F3 F4 Duration 

[I] → [´] 95 -95 -49 -32 -1 

[´] → [æ] 48 -97 -67 17 30 

[æ] → [a] -41 -334 225 -36 21 

 

Raised Vowels F1 F2 F3 F4 Duration 

[I] → [i] -98 248 269 90 0 

[´] → [I] -98 -49 13 -5 -17 

[æ] → [´] -79 98 52 -22 -96 
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Appendix B 

Stimuli used in lexical decision tasks in Experiments 1 and 2. Each stimulus is given 

both in the International Phonetic Alphabet (broadly transcribed) and English spelling 

(italics). For nonword items, English spelling is given for the English word that the item 

was matched to. 

 

Witch Items: non-lowered front vowels (words in Normal English)

Trained Hi-freq  Trained Lo-freq  Untrained Hi-freq  Untrained Lo-freq 
wˆtß witch  s´nt| center  l´v\l level  ß´lf shelf 
lˆt\l little  sˆlv| silver  t´st test  m´nju menu 
ænt aunt  y´s yes  fˆlm film  læk lack 

wˆk\d wicked  kˆs kiss  m´†\d method  mˆnt mint 
hænd hand  brˆk brick  bˆl bill  d´nt dent 
∂´m them  d´z|t desert  hæpi happy  klæm clam 
´v| ever  y´lo yellow  s´v\n seven  l´t\s lettuce 

n´v| never  ræn ran  præktˆs practice  rˆst wrist 
æsk ask  træp trap  h´vi heavy  kræft craft 
læf laugh  græs grass  fˆß fish  fˆn fin 

æns| answer  mædΩˆk magic  bæt´l battle  p´p| pepper 
æft| after  stænd stand  b´st best  gæp gap 
 

Wetch Items (Experiment 1 only): lowered front vowels (words in Lowered Vowel Accent) 

Trained Hi-freq  Trained Lo-freq  Untrained Hi-freq  Untrained Lo-freq 
w´tß cf. witch  kˆp cf. keep  sˆd cf. seed  bˆt\l cf. beetle 
l´t\l cf. little  s´lv| cf. silver  k´˜ cf. king  w´g cf. wig 
pˆp\l cf. people  st´l cf. still  bæntß cf. bench  kæg cf. keg 
l´v cf. live  k´s cf. kiss  haf cf. half  mat cf. mat 
s´tˆ cf. city  ræst cf. rest  nˆd cf. need  kælp cf. kelp 
gæt cf. get  dæz|t cf. desert  ß´p cf. ship  wæb cf. web 
æv| cf. ever  yælo cf. yellow  r´v| cf. river  d´g cf. dib 

næv| cf. never  fæns cf. fence  d´n| cf. dinner  tßat cf. chat 
ask cf. ask  trap cf. trap  bak cf. back  b´b cf. bib 
man cf. man  gras cf. grass  fast cf. fast  tænt cf. tent 
ans| cf. answer  madΩ´k cf. magic  tßˆf cf. chief  damp cf. damp 
aft| cf. after  past cf. past  d´mp\l cf. dimple  pæb\l cf. pebble 
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Girl Items: non-front vowels (words) 

Trained Hi-freq  Trained Lo-freq  Untrained Hi-freq  Untrained Lo-freq 
g|l girl  kørn corn  hop hope  mønark  monarch 

ha¨s house  but boot  muv move  n√dΩ nudge 
dør door  s√n sun  nørm\l normal  ska¨t scout 

w¨m\n woman  gro grow  p¨l pull  va¨tß vouch 
lø˜ long  farm| farmer  køld cold  plaj|z pliers 
noz nose  hol hole  fjutß| future  p√b pub 

w√nd| wonder  skaj sky  bøi boy  ß√v\l shovel 
aj eye  blu blue  sut suit  k¨ß\n cushion 

√˜k\l uncle  rod road  art art  k\nu canoe 
nør† north  tap top  tot\l total  b√mp bump 
øld old  to toe  sun soon  stok stoke 
no no  najt night  tu† tooth  wørt wort 
 

Loke Items: lowered non-front vowels (nonwords) 

Hi-freq  Hi-freq  Lo-freq  Lo-freq 
lok cf. look  n¨z cf. news  st¨l cf. stool  sw¨n cf. swoon 
t¨l cf. tool  øp\n cf. open  podˆ˜ cf. pudding  pl¨m cf. plume 
tß¨z cf. choose  pr¨v cf. prove  sot cf. soot  r¨Ω cf. rouge 
flør cf. floor  pot cf. put  sk¨t| cf. scooter  kwøt cf. quote 
f¨d cf. food  røl cf. role  hof cf. hoof  prøz cf. prose 
høm cf. home  t¨† cf. tooth  løn| cf. loner  pøtß cf. poach 
n¨n cf. noon  ßørt cf. short  br¨z cf. bruise  øv\l cf. oval 
l¨z cf. lose  b¨t cf. boot  krøm cf. chrome  sp¨f cf. spoof 

løk\l cf. local  s¨n cf. soon  kløv| cf. clover  m¨d cf. mood 
bøk cf. book  ß¨z cf. shoes  k¨p cf. coop  l¨p cf. loop 
fr¨t cf. fruit  †rø cf. throw  gr¨m cf. groom  løk\s cf. locus 
møst cf. most  møment cf. moment  dΩ¨s cf. juice  l¨m cf. loom 
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Tuke Items: raised non-front vowels (nonwords) 

Hi-freq  Hi-freq  Lo-freq  Lo-freq 
tuk cf. took  lost cf. lost  stop cf. stop  lul cf. lull 

wot| cf. water  lot cf. lot  bruk cf. brook  morv\l cf. marvel 
stro˜ cf. strong  mod|n cf. modern  dok cf. dock  r¨b cf. robe 
wotß cf. watch  m¨st cf. most  blond cf. blonde  mo† cf. moth 
bom cf. bomb  ¨v| cf. over  d¨s cf. dose  pond cf. pond 
kl¨z cf. close  r¨d cf. road  foks cf. fox  notß cf. notch 
drop cf. drop  rok cf. rock  h¨z cf. hose  noz\l cf. nozzle 
fut cf. foot  ßop cf. shop  lodΩ cf. lodge  nul cf. null 

gud cf. good  ∂¨z cf. those  dΩ¨k cf. joke  pors\l cf. parcel 
h¨p cf. hope  t¨ld cf. told  nob cf. knob  pod cf. pod 
hot cf. hot  s¨rs cf. source  l¨f| cf. loafer  pr¨b cf. probe 
lo˜ cf. long  s¨ß\l cf. social  mok cf. mock  puls cf. pulse 
 

Weech Items (Experiment 2 only): raised front vowels (nonwords) 

Trained Hi-freq  Trained Lo-freq  Untrained Hi-freq  Untrained Lo-freq 
witß cf. witch  sˆnt| cf. center  lˆv\l cf. level  ßˆlf cf. shelf 
lit\l cf. little  silv| cf. silver  tˆst cf. test  mˆnju cf. menu 
´nt cf. ant  yˆs cf. yes  film cf. film  mint cf. mint 

wik\d cf. wicked  kis cf. kiss  mˆ†\d cf. method  dˆnt cf. dent 
h´nd cf. hand  brik cf. brick  bil cf. bill  kl´m cf. clam 
∂ˆm cf. them  dˆz|t cf. desert  h´pi cf. happy  lˆt\s cf. lettuce 
ˆv| cf. ever  yˆlo cf. yellow  sˆv\n cf. seven  rist cf. wrist 

nˆv| cf. never  r´n cf. ran  pr´ktis cf. practice  kr´ft cf. craft 
´sk cf. ask  tr´p cf. trap  hˆvi cf. heavy  fin cf. fin 
l´f cf. laugh  gr´s cf. grass  fiß cf. fish  pˆp| cf. pepper 

´ns| cf. answer  m´dΩik cf. magic  b´t\l cf. beetle  g´p cf. gap 
´ft| cf. after  st´nd cf. stand  giv cf. give  kilt cf. kilt 
 


