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Childre n an d th e T h u m b p r i n t 

Gough (1993 )  showe d tha t  whe n pre-readin g childre n ar e 
taugh t  t o rea d word s tha t  hav e a  thumbprin t  nearby ,  th e 
childre n ar e mor e likel y t o us e th e thumbprin t  tha n th e 
letter s o f  th e wor d t o identif y th e word . 

32 childre n wer e show n eithe r  4  simila r  word s {bag ,  bat , 
rag ,  rat }  o r  4  dissimila r  word s {box ,  leg ,  sun ,  rat} .  O n e o f 
th e word s woul d hav e a n in k thumbprin t  mar k o n th e car d 
i n additio n t o th e word .  Th e childre n woul d lear n th e word s 
unti l  the y coul d g o throug h th e complet e se t  o f  word s twic e 
withou t  makin g a  mistake . 

Gough foun d tha t  childre n lear n thei r  initia l  word s 
throug h selectiv e association .  Childre n ar e faste r  a t  learnin g 
dissimila r  word s tha n simila r  words ,  an d m u c h faste r  a t 
learnin g word s tha t  hav e a  thumbprin t  o n th e car d tha n 
word s tha t  ha d n o thumbprint .  Childre n ar e bette r  a t 
learnin g visuall y distinc t  words .  A  thumbprint s create s th e 
greates t  visua l  distinctio n an d dissimila r  word s ar e mor e 
visuall y distinc t  tha n simila r  words . 

Childre n ar e fastes t  a t  learnin g word s whe n th e salien t 
clu e o f  th e thumbprin t  i s  presen t  becaus e they'r e usin g th e 
thumbprin t  t o recogniz e th e entir e word .  W h e n teste d o n a 
thumbprin t  presente d b y itsel f  an d th e wor d previousl y 
paire d wit h th e thumbprin t  b y itself ,  2 6 o f  th e 3 2 childre n 
coul d recogniz e th e wor d b y th e thumbprin t  alon e whil e 
onl y 1 3 o f  th e 3 2 childre n recognize d th e wor d i n th e 
absenc e o f  th e thumbprint . 

Failed Model 

A simpl e neura l  networ k mode l  o f  readin g doe s no t 
imitat e th e children' s performance .  T w o backpropigatio n 
network s (on e fo r  eac h o f  th e tw o list s o f  words )  wit h lette r 
inpu t  units ,  a  laye r  o f  hidde n units ,  an d wor d outpu t  unit s 
wer e tested .  W e foun d tha t  dissimila r  word s wer e learne d 
faste r  tha n simila r  words ,  bu t  word s wit h a  thumbprin t  uni t 
(represente d b y a  uniqu e inpu t  unit )  wer e no t  learne d 
significantl y faste r  tha n word s withou t  th e thumbprin t  unit . 

The networ k fail s  t o describ e children' s behavio r  becaus e 
i t  doesn' t  accoun t  fo r  th e visua l  salienc e o f  th e thumbprint . 
The networ k treat s th e thumbprin t  a s anothe r  lette r  instea d 
of  a  characte r  wit h extra-specia l  importance . 

A Salient Thumbprint 

We foun d tha t  b y increasin g th e thumbprint' s  importanc e 
at  th e inpu t  level ,  th e networ k doe s a  bette r  jo b a t  simulatin g 
th e children' s behavior .  Th e numbe r  o f  unit s representin g 

th e thumbprin t  wa s increase d fro m 1  t o 50 .  Figur e 1  show s 
tha t  th e networ k i s n o w m u c h faste r  a t  learnin g word s tha t 
containe d a  thumbprin t  tha n word s tha t  containe d n o 
thumbprin t  an d i s  als o faste r  a t  learnin g word s i n th e 
dissimila r  lis t  tha n word s i n th e simila r  list . 
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Figur e 1 :  Learnin g rate s i n th e networ k mode l  wit h a 
salien t  thumbprin t  representation . 

When the network is tested on a thumbprint presented by 
itsel f  an d th e wor d previousl y paire d wit h th e thumbprin t 
presente d b y itself ,  th e networ k n o w perform s similarl y t o 
children .  Th e networ k recognize s th e wor d b y th e 
thumbprin t  alon e 2 5 o f  3 2 times ,  an d onl y 4  o f  3 2 time s 
when th e wor d i s presente d withou t  th e thumbprint . 

I n th e earlies t  stage s o f  readin g acquisitio n childre n us e 
visua l  feature s t o identif y entir e words .  Neura l  networ k 
model s o f  readin g acquisitio n an d visua l  attentio n ca n 
partiall y  accoun t  fo r  thi s b y increasin g th e siz e o f  th e inpu t 
representation s fo r  salien t  features . 
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