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H o w natura l  i s  natura l  languag e fo r  Intelligen t  T\itorin g Systems ? 

J. Gregory Traftonf and Ken Wauchopef and Paula Raymond and B. Deubner and J. Stroupf and Elaine Marshf 
fNav y Cente r  fo r  Applie d Researc h i n Artificia l  Intelligenc e 

Naval  Researc h Laborator y 
Washington ,  D C 20375-533 7 

{ t r a f t on .wauchope ,s t roup ,marsh }@a ic .n r l . navy .m i l 

Introductio n 

Recently ,  intelligen t  tutorin g syste m designer s hav e bee n 
addin g multimedi a t o thei r  system s (Cognitio n an d Technol -
ogy Grou p a t  Vanderbilt ,  1996 ;  Solowa y &  Pryor ,  1996) . 
I n particular ,  natura l  languag e i s bein g use d mor e i n intel -
ligen t  tutorin g system s an d intelligen t  learnin g environment s 
fo r  bot h inpu t  (studen t  talking )  an d outpu t  (tuto r  explaining) . 
I n pas t  comparison s o f  huma n tutor s an d intelligen t  tutorin g 
systems ,  i t  ha s bee n suggeste d tha t  natura l  languag e i s par -
ticularl y goo d a t  tutoria l  explanation s (e.g. ,  Moore ,  1996) . 
However ,  mos t  system s us e natura l  languag e fo r  bot h inpu t 
and output ,  bu t  th e learnin g effect s o f  usin g natura l  languag e 
hav e no t  bee n evaluated .  H o w muc h shoul d natura l  languag e 
be use d i n intelligen t  tutorin g systems ? A  simpl e pilo t  stud y 
was designe d t o examin e thi s issue . 

Method 

We manipulate d whethe r  subject s coul d us e (type d in )  natu -
ra l  language ,  direc t  manipulation ,  o r  a  combinatio n o f  natura l 
languag e an d direc t  manipulatio n fo r  syste m inpu t  t o a  carto -
graphi c syste m calle d InterLACE . 

InterLAC E i s a  full y  pannable ,  zoomable ,  mouse-sensitiv e 
graphica l  ma p displa y o f  souther n German y whic h ha s bee n 
interface d t o ou r  natura l  languag e processo r  N A U T I L U S t o 
provid e natura l  languag e capability .  A  simulate d tan k uni t 
als o respond s t o verba l  rout e instruction s an d mous e drags . 
I n thi s experiment ,  subject s wh o use d natura l  languag e t o is -
sue command s an d querie s type d sentence s o r  part s o f  sen -
tence s int o a n inpu t  window .  Everythin g tha t  coul d b e don e 
i n on e inpUt-modalit y  (i.e. ,  natura l  language )  coul d als o b e 
don e i n th e othe r  (i.e. ,  direc t  manipulation) .  A  mor e detaile d 
descriptio n o f  InterLAC E ca n b e foun d i n Wauchop e (1996) . 

User s wer e presente d wit h instruction s lik e "G o t o th e in -
tersectio n neares t  tow n Fulda "  o r  "Nam e th e tw o road s tha t 
cros s intersectio n 322. "  A t  th e en d o f  th e session ,  subject s 
wer e aske d t o dra w a s muc h o f  th e ma p a s the y coul d recall . 
Tim e o n tas k an d scor e o n map-drawin g tas k wa s recorded . 

Subject s wer e 2 4 volunteer s fro m N R L . 

Results and Discussion 

As Tabl e 1  suggests ,  subject s wh o use d onl y natura l  lan -
guag e dre w th e leas t  accurat e maps ,  whil e subject s wh o 
use d direc t  manipulatio n dre w th e bes t  maps ,  F(2,21 )  =  3.5 , 
M Se =  84 ,  p  <  .05 ,  tuke y post-hoc ,  p  <  .05 . 

A "tim e o n task "  explanatio n doe s no t  accoun t  fo r  th e 
superiorit y o f  usin g direc t  manipulation ,  sinc e subject s i n 
al l  condition s spen t  approximatel y th e sam e amoun t  o f  tim e 

Conditio n 
NL 
GUI 

Combined 

Time o n Tas k 
36. 6 
36. 8 
39. 6 

Scor e o n Posttes t 

6 
12 
18 

Tabl e 1 :  Tim e o n tas k (minutes )  an d scor e o n posttest .  Th e 
highe r  th e scor e o n th e posttest ,  th e better . 

F(2,21 )  =  0.7 ,  M 5 e =  3609 ,  n.s. ,  suggestin g tha t  subject s 
who use d direc t  manipulatio n processe d th e ma p "deeper " 
tha n subject s i n th e natura l  languag e condition . 

Sinc e on e o f  th e theoretica l  advantage s o f  direc t  manipula -
tio n i s becomin g mor e "engaged "  i n th e syste m (e.g. ,  Shnei -
derman ,  1992) ,  user s ma y lear n mor e whe n usin g direc t  ma -
nipulation .  Clearly ,  natura l  languag e ca n b e usefu l  fo r  man y 
intelligen t  tutorin g systems ,  bu t  t o us e natura l  languag e fo r 
everythin g withi n a n IT S ma y resul t  i n les s productiv e learn -
in g rathe r  tha n more . 

Thi s researc h wa s supporte d i n par t  b y 6. 1 fundin g an d b y 
proble m numbe r  55-5008-0 7 fro m O N R t o NRL . 
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