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Introductio n 

One-on-one tutoring is a highly-effective means of education 
compare d t o classroo m instruction .  Bu t  wha t  account s fo r 
it s learnin g gains ? W e ar e developin g a n intelligen t  tutor -
in g syste m calle d AutoTUto r  whic h i s  base d o n studie s o f 
human tutors .  Thi s pape r  describe s th e findings  fro m thes e 
studie s tha t  for m th e foundatio n o f  ou r  tutor .  W e als o sho w 
ho w a  corpus-based ,  statistica l  natura l  languag e understand -
in g techniqu e calle d Laten t  Semanti c Analysi s (LSA )  allow s 
AutoTlito r  t o understan d studen t  response s an d respon d ap -
propriately .  Finally ,  w e describ e analyse s o f  th e performanc e 
of  L S A wit h respec t  t o huma n raters . 

Psychological foundations of AutoT\itor 

A fairl y complet e descriptio n o f  th e architectur e o f  AutoTu -
to r  ha s bee n give n elsewher e [Wiemer-Hasting s e t  al. ,  1999] . 
Here ,  w e giv e a  brie f  descriptio n o f  th e tutoria l  discours e 
foundation s o f  th e syste m i n orde r  t o highligh t  ho w L S A i s 
used b y it . 

Graesse r  e t  a l  (1997 )  compare d th e frequenc y o f  a  numbe r 
of  feature s betwee n one-on-on e tutorin g an d classroo m edu -
cation .  The y foun d tha t  th e followin g type s o f  activitie s occu r 
rarely ,  o r  a t  leas t  no t  mor e ofte n tha n i n th e classroom ;  activ e 
studen t  learning ,  convergenc e towar d share d meanings ,  erro r 
diagnosis ,  anchore d learning ,  an d sophisticate d pedagogica l 
strategies .  Th e followin g type s o f  activitie s wer e significantl y 
more prevalen t  i n tutorin g situation s tha n i n classroo m teach -
ing :  us e o f  examples ,  curriculu m scripts ,  explanator y reason -
in g b y th e studen t  an d tutor ,  an d collaborativ e questio n an -
swerin g an d proble m solving . 

Assessing student contributions with LSA 

L SA relie s o n a  statistica l  techniqu e tha t  reduce s th e co -
occurrenc e informatio n i n a  corpu s t o a  high-dimensiona l 
spac e i n whic h meaning s o f  word s an d sentence s ar e repre -
sente d a s vectors .  Th e similarit y betwee n an y tw o meanin g 
vector s ca n b e compute d b y calculatin g th e cosin e betwee n 
them .  Previou s wor k ha s show n human-lik e performanc e b y 
L SA o n variet y o f  tasks . 

We traine d L S A o n tw o textbooks ,  3 0 articles ,  an d th e 
item s o f  ou r  curriculu m script :  th e questions ,  expecte d goo d 
answers ,  an d response s tha t  AutoTuto r  uses .  W e use d a 
200-dimensiona l  L S A spac e t o compar e studen t  contribution s 
wit h expecte d goo d answers ,  an d calculate d a  compatibilit y 
scor e tha t  reflecte d th e exten t  t o whic h th e studen t  contribu -
tio n matche d par t  o f  th e goo d answer . 

We teste d LSA' s performanc e b y comparin g it s rating s t o 
thos e o f  fou r  huma n raters :  tw o subject-are a experts ,  an d 
tw o wit h intermediat e domai n knowledge .  Th e cortclatio n 
betwee n th e tw o intermediate-knowledg e rater s wa s a^O.52 . 
The cortelatio n betwee n th e tw o exper t  rater s wa s n=0.78 . 
The correlatio n betwee n th e averag e huma n ratin g an d th e 
L S A ratin g wa s r=OAl ,  almos t  equallin g th e interrate r  relia -
bilit y  fo r  th e intermediate-knowledg e huma n raters . 

Effects of student text attributes on LSA 

We performe d a n A N O V A wit h th e L S A compatibilit y  score s 
as th e dependen t  variable ,  an d thes e thre e independen t  vari -
able s measurin g attribute s o f  th e studen t  contributions :  (1 ) 
quality :  measure d b y th e compatibilit y  scor e fro m th e hu -
man raters ,  (2 )  length :  th e numbe r  o f  word s i n th e studen t 
speec h contribution ,  an d (3 )  informatio n content :  th e numbe r 
of  glossar y term s i n th e contributio n divide d b y th e numbe r 
of  words .  A s expected ,  ther e wa s a  mai n effec t  o f  th e qual -
it y o f  th e studen t  contributions .  I f  th e absolut e L S A scor e i s 
cause d simpl y b y longe r  contributions ,  ther e woul d b e a  mai n 
effec t  o f  th e numbe r  o f  words .  Ther e wa s no t  a  significan t  ef -
fec t  her e however .  Ther e wa s a  mai n effec t  o f  th e informatio n 
conten t  o f  th e studen t  contributions .  I f  th e densit y  o f  glossar y 
term s i n th e studen t  contribution s i s indicativ e o f  thei r  quality , 
thi s suggest s tha t  L S A i s measurin g th e right  thing .  However , 
becaus e thi s effec t  wa s independen t  o f  th e effec t  o f  th e huma n 
qualit y judgment ,  i t  als o suggest s tha t  ther e i s somethin g t o 
th e L S A judgment s whic h i s independen t  o f  th e qualit y o f  th e 
contributio n alone ,  a t  leas t  a s huma n rater s judg e it . 
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