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S y m p o s i u m :  Lea rn in g o n D e m a n d 

Organizers: Michael Eisenberg and Gerhard Fischer 
Departmen t  o f  Compute r  Scienc e an d Institut e o f  Cognitiv e Scienc e 
Campus Bo x 430 ,  Universit y o f  Colorado ,  Boulde r  C O 8030 9 

Participants :  Joh n Anderson ,  Departmen t  o f  Psychology ,  Carnegie-Mello n University , 
Pittsburgh ,  P A 1521 3 
Willia m J .  Clancey ,  IRL ,  255 0 Hanove r  St. ,  Pal o Alt o C A 9430 4 
Wallac e Feurzeig ,  B B N ,  1 0 Moulto n St. ,  Cambridg e M A 0213 8 
Joa n Greenbaum ,  Compute r  Informatio n System s Dept. ,  LaGuardi a 
Colleg e ( C U N Y ) ,  31-1 0 Thomse n Ave. ,  Lon g Islan d City ,  N Y 1110 1 
Joh n Thomas ,  N Y N E X,  50 0 Westcheste r  Ave ,  Whit e Plains ,  N Y 1060 4 

Overvie w 

The symposium discussion will focus on 
th e followin g questions : 

1.  Wha t  pattern s o f  usag e o f  learning -
on-deman d system s suppor t  (o r 
discourage )  integratio n o f  knowledge ? 
What  ca n we ,  a s syste m designers ,  d o 
t o facilitat e th e "beneficial "  pattern s o f 
usage ? 
2.  Wha t  kind s o f  expertis e ar e i n fac t 
attaine d b y user s o f  thes e systems :  d o 
the y lear n terminology ,  internaliz e a 
collectio n o f  favorit e (o r  illustrative ) 
examples ,  assimilat e a  sens e o f  "taste, " 
develo p meta-knowledg e abou t  makin g 
good us e o f  th e system s themselves ? 
3.  Wha t  i s th e rol e o f  motivatio n i n 
leaming-on-deman d systems ? Ar e user s 
motivate d purel y "locally, "  wishin g t o 
finis h som e particula r  job ;  o r  d o the y 
experienc e a  mor e "global "  motivatio n 
i n learnin g domai n knowledg e o r 
learnin g abou t  th e system ? 
4.  Ca n learning-on-deman d system s 
suppor t  creativ e work ? D o user s o f 
thes e system s eventuall y outgro w th e 
particula r  example s o r  critiquin g rule s 
supplie d wit h th e system ? D o the y 
develo p a  personalize d vocabular y o r  a n 
individua l  styl e o f  work ? 

The participants of the symposium have 
been involve d wit h differen t  aspect s o f 
learnin g o n deman d fo r  severa l  year s 
(e.g. ,  desig n an d us e o f  intelligen t  tutors , 
situate d cognitio n an d learning ,  intelligen t 
tools ,  work-oriente d desig n o f  artifacts , 
learning-on-the-job ,  programmabl e 

desig n environments ,  critiquin g systems , 
and human-centere d intelligen t  agents) . 
Thes e differen t  backgroun d perspective s 
wil l  b e brough t  togethe r  t o dissts s th e 
stat e o f  th e ar t  an d th e futur e promise s 
and challenge s fo r  learnin g o n demand . 

Michael Eisenberg and Gerhard 
Fischer :  Learnin g o n D e m a n d — 
W hy I s I t  Necessar y an d W h y 
Does I t  M a k e a  Difference ? 

Two fundamental problems have 
accompanie d th e increasin g prevalenc e o f 
complex ,  high-functionalit y softwar e 
applications :  (1 )  th e impossibilit y  o f 
coverag e fo r  thes e system s (i.e. ,  i t  i s 
impossibl e t o teac h user s everythin g tha t 
the y migh t  nee d t o kno w abou t  th e 
syste m i n th e future) ,  an d (2 )  th e 
inevitabilit y  o f  obsolescenc e (th e syste m 
canno t  b e designe d t o includ e everythin g 
tha t  a  use r  migh t  conceivabl y require) . 
The resul t  i s  a  nee d fo r  system s i n whic h 
functionalit y ma y b e encountered , 
learned ,  practiced ,  an d extende d i n th e 
cours e o f  ongoin g use—i n othe r  words ,  a 
desig n strateg y i n whic h user s "lear n o n 
demand. " 

The notion of learning on demand derives 
fro m severa l  curren t  cognitiv e scienc e 
theorie s o n th e natur e o f  learning — 
namely ,  tha t  learnin g i s a  proces s o f 
knowledg e construction ;  tha t  i t  i s 
knowledge-dependent ;  an d tha t  i t  i s 
highl y tune d t o th e situatio n i n whic h i t 
take s place .  B y bein g learner-driven , 
learnin g o n deman d represent s a n 
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approac h fundamentall y differen t  fro m 
tha t  o f  (typicall y system-driven ) 
intelligen t  tutorin g systems .  Moreover , 
by providin g suppor t  mechanism s 
relevan t  t o th e user' s ongoin g tasks ,  thi s 
desig n strateg y ca n hel p th e use r  tur n 
"breakdow n situations, "  o r  impasses , 
int o opportunitie s fo r  learnin g ne w 
aspect s o f  domains ,  tasks ,  an d systems . 

A variety of names (learning on the job, 
just-in-tim e learning ,  lifelon g learning ) 
hav e emerge d recently ,  al l  addressin g 
simila r  concerns .  Collectively ,  thes e 
approaches  rais e man y importan t 
question s i n reconsiderin g (1 )  th e rol e o f 
learnin g ove r  th e cours e o f  a n 
individual' s  life ,  (2 )  th e organizatio n o f 
learnin g opportunitie s withi n ou r  societ y 
i n th e future ,  an d (3 )  th e technologica l 
environment s neede d t o suppor t  ne w 
form s o f  education . 

Many issues surrounding LOD in our 
own wor k ar e pursue d i n th e contex t  o f 
developin g conceptua l  framework s an d 
innovativ e system s fo r  domain-oriented , 
programmabl e desig n environments .  W e 
believ e tha t  ou r  approac h transcend s 
some o f  th e limitation s o f  ope n learnin g 
environments ,  intelligen t  tutorin g 
systems ,  an d standar d "tool-based " 
applications .  Ou r  environment s suppor t 
learne r  control ,  expressiveness ,  assis -
tance ,  modifiability ,  domain-oriente d 
description ,  informatio n delivery , 
contextualizatio n o f  informatio n t o th e 
tas k a t  hand ,  an d collaboratio n betwee n 
users .  Ou r  system s attemp t  t o b e 
particularl y effectiv e i n exploitin g th e 
motivatio n o f  user s b y permittin g learnin g 
t o tak e plac e i n th e contex t  o f  actua l 
proble m situations . 

By putting the choice of tasks and goals 
under  th e contro l  o f  th e learner ,  L O D ca n 
contribut e t o th e goa l  tha t  learnin g shoul d 
simpl y b e a  natura l  consequenc e o f  bein g 
aliv e an d i n touc h wit h th e world ,  rathe r 
tha n a  proces s separat e fro m th e res t  o f 
life . 

Joh n Anderson :  T h e Rol e fo r 
Basi c Skill s 

If most job-relevant knowledge must be 
learne d o n deman d wha t  i s th e rol e fo r 
basi c education ? I n particular ,  I  wil l 
conside r  th e rol e o f  a  traditiona l  hig h 
schoo l  mathematic s education .  Ther e i s a 
genera l  perceptio n tha t  America n childre n 
ar e poorl y prepare d i n mathematic s an d 
tha t  thi s i s par t  o f  th e reaso n fo r  ou r  lac k 
of  internationa l  competitiveness . 
However ,  th e kin d o f  mathematic s tha t 
America n school s fai l  a t  teachin g (an d 
whic h othe r  countrie s exce l  at )  ha s 
increasingl y littl e relationshi p t o wor k 
performance .  Almos t  al l  o f  th e 
mathematic s tha t  student s lear n i n 
traditiona l  hig h schoo l  mathematic s i s 
job-irrelevan t  (e.g. ,  doin g proof s i n 
geometry )  o r  no w automate d (e.g. , 
algebrai c symbo l  manipulation) .  Mos t 
people' s on-the-jo b contac t  wit h 
mathematic s (i f  the y hav e any )  wil l  b e i n 
usin g table s an d softwar e package s base d 
on mathematics .  Perhap s w e nee d onl y 
teac h traditiona l  mathematic s t o a  smal l 
minorit y o f  th e populatio n wh o wil l 
maintai n thes e systems . 

Perhaps the function of a high-school 
mathematic s educatio n i s t o trai n student s 
t o intelligentl y us e thes e mathematica l 
artifacts .  I  wil l  discus s ou r  wor k a t 
buildin g a n algebr a tutorin g syste m 
focuse d o n teachin g student s t o us e 
spreadsheet ,  graphing ,  an d symbo l 
manipulatio n facilitie s t o solv e "rea l 
world "  problems .  Intelligen t  us e o f  suc h 
artifact s require s tha t  student s hav e som e 
relativel y traditiona l  skill s  i n hig h schoo l 
mathematics .  I  wil l  discus s wha t  som e o f 
thes e basi c skill s  ar e an d ho w the y ca n b e 
tutored . 

William J. Clancey: A Situated 
Cognitio n Perspectiv e o n Learnin g 
on Deman d 

What does it mean to say that learning is a 
proces s o f  knowledg e construction ,  tha t  i t 
i s  highl y tune d t o th e situation s i n whic h 
i t  take s place ? T w o interpretations ,  a t 
least ,  ar e important :  Th e neuro -
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physiologica l  vie w i s tha t  perceptio n an d 
actio n aris e together ,  s o one' s knowledg e 
i s alway s a  ne w wa y o f  coordinatin g 
ways o f  talking ,  seeing ,  an d moving , 
withi n ongoin g interaction s (Clancey , 
W.J .  1993 .  "Situate d action :  A 
neuropsychologica l  interpretation " 
(Respons e t o Ver a an d Simon) ,  Cognitiv e 
Scienc e 17 ,  87-117) .  I n thi s sens e 
learnin g i s tune d t o situation s becaus e ou r 
perceptio n of  wha t  constitute s " a 
situation "  i s arisin g withi n a  newl y 
organized ,  adapte d response .  Th e soci d 
vie w i s tha t  us e of  tool s occur s withi n 
socia l  interactions ,  s o th e ide a o f  a  tas k i s 
enlarge d t o b e "participatin g a s member 
of  a  communit y o f  practice "  an d no t  jus t 
fixin g th e margin s o n a  pape r  (Lave ,  J . 
and Wenger ,  E .  1991 .  "Situate d 
Learning :  Legitimat e Periphera l 
Participation. "  Cambridg e Universit y 
Press) .  Bot h perspective s complemen t  a 
strictl y  cognitive ,  information-processin g 
analysi s o f  manipulatin g representations . 
We ask ,  "coordinatin g wha t  interaction? " 
and "wha t  socia l  purpose s motivat e th e 
demand?"  On e effec t  o f  thi s shif t  i s  t o 
vie w individua l  motivatio n a s inherentl y 
socia l  an d the n t o conside r  ho w too l 
desig n ca n foste r  organizationa l  learnin g 
(fo r  sharin g an d accumulatin g methods) . 

People are continually faced with new 
compute r  system s tha t  the y mus t  lear n 
outsid e o f  th e classroom .  A  wid e variet y 
of  source s ar e availabl e t o suppor t 
learnin g o n deman d today :  (1 )  on-lin e 
hel p (indexe d b y topic) ,  (2 )  example s o f 
ho w a  syste m ca n b e use d (e.g. ,  wor d 
processo r  documents) ,  (3 )  a n on-lin e 
scrip t  o r  "tutorial "  fo r  introducin g 
features ,  (4 )  reusabl e artifact s (e.g. ,  clip -
art ,  stacks ,  an d button s i n HyperCard) , 
(5 )  men u description s (e.g. ,  "balloo n 
help") ,  (6 )  referenc e manuals ,  an d (7 ) 
bulleti n boards . 

We could proceed at this level, exploring 
ho w technolog y lik e "coachin g systems " 
can b e applied .  Thi s i s certainl y wort h 
doing .  However ,  considerin g th e large r 
framewor k o f  socia l  interactio n i s usefu l 
befor e launchin g int o too l  design . 
Learnin g o n deman d migh t  b e approache d 

by investigatin g wha t  socia l  use s peopl e 
ar e makin g o f  softwar e today .  Conside r 
thes e socia l  activities : 

• A researcher uses a chart to explain to 
th e la b directo r  ho w projec t  tim e i s 
allocated ,  t o justif y a  salar y increase . 
•  A  secretar y use s a  tabl e forma t  i n a 
wor d processo r  t o summariz e a n 
investigatio n o f  vide o hardwar e whic h a 
researche r  ha d requested . 
•  A  consultan t  bring s a  simulatio n 
progra m o n a  lapto p compute r  t o a 
meetin g t o sho w a  clien t  wha t  kin d o f 
too l  the y migh t  us e i n thei r  desig n 
projects . 
•  A  researche r  print s colore d bloc k 
diagram s t o sho w anothe r  researche r 
ho w a  programmin g languag e wa s use d 
i n a  previou s project . 

The point of these examples is that it is 
difficul t  t o separat e individua l  curiosit y o r 
desir e t o lear n fro m participatio n i n a 
socia l  setting .  I n suc h example s w e find 
peopl e developin g thei r  socia l  identit y b y 
influencin g rewards ,  promotin g person ^ 
involvemen t  i n a  project ,  demonstratin g 
competenc e an d contribution ,  an d 
enhancin g a  group' s status . 

This analysis suggests that we not focus 
our  investigatio n o f  learnin g o n deman d 
on a n individual' s interactio n wit h a 
workstation .  Instea d w e ca n stud y too l 
characteristic s tha t  enhanc e o r  frustrat e a n 
individual' s action s withi n a  group .  W e 
can investigat e ho w tool s influenc e wha t 
conversation s occur ,  an d ho w artifact s 
ar e share d an d adapte d t o develo p a 
genre .  A s a  simpl e example ,  d o peopl e i n 
a grou p us e "stationery "  o r  template s 
when writin g ne w letter s o r  files,  o r  star t 
fro m scratch ? Conside r  wha t  happen s 
when someon e create s a n artifac t  (e.g. ,  a 
hypercar d stac k summarizin g a  researc h 
project) ,  whic h i s no t  use d o r  commente d 
on b y colleagues .  I n a  large r  sense , 
"learnin g o n demand "  involve s 
constructin g goal s an d value s wit h 
colleagues .  Wha t  tool s migh t  encourag e 
suc h conversation s t o occur ? 
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To procee d i n thi s way ,  w e shoul d stud y 
what' s happenin g i n group s today—ho w 
i s individua l  learnin g o f  compute r  tool s 
embedded i n socia l  actions ? Wha t  ar e th e 
speec h act s involve d i n creatin g 
representations ,  suc h a s spreadsheet s an d 
diagrams ,  an d sharin g them ? B y thi s 
view ,  promotin g ne w use s fo r  tool s goe s 
beyon d teachin g ho w t o us e a  tool' s 
feature s fo r  loca l  tasks .  Learnin g o n 
demand ca n hel p peopl e formulat e wha t 
the y ar e attemptin g t o accomplis h withi n a 
group ,  mak e transparen t  individua l 
contributions ,  an d establis h a  cultur e o f 
buildin g o n eac h other' s work . 

Wally Feurzeig: Non-Directive 
Tutor s 

Abstract.  Advanced technology has been 
extensivel y applie d t o th e developmen t  o f 
prescriptiv e instructiona l  environment s 
(tutors )  a t  on e en d o f  th e 
teaching/learnin g spectrum ,  an d of 
learner-controlle d instructiona l  environ -
ment s (tools ,  micr o worlds )  a t  th e other . 
We ar e advocatin g th e developmen t  o f 
instructiona l  environment s tha t  integrat e 
microworld s an d tutors ,  calle d non -
directiv e tutors .  Thes e leamer-condrolle d 
system s incorporat e bot h tutor s an d 
exper t  mathematica l  manipulator s a s 
integra l  facilitie s t o suppor t  learning . 

The user of such a system can invoke an 
exper t  ai d t o perfor m a  designate d 
mathematica l  operation .  H e ca n as k th e 
tuto r  fo r  advic e abou t  wha t  operatio n t o 
perform .  H e ca n als o as k th e tuto r  t o 
critiqu e hi s wor k an d diagnos e hi s error s 
or  t o demonstrat e th e workin g ou t  o f  a 
ne w proble m tha t  h e poses .  H e ca n elec t 
t o cal l  o n suppor t  fro m thes e facilitie s a t 
any ste p durin g th e interactio n o r  h e ca n 
decid e t o d o th e proble m ste p o n hi s own : 
th e studen t  retain s th e contro l  an d 
initiative .  Nondirectiv e tutor s ar e 
valuabl e fo r  supportin g th e developmen t 
of  mathematica l  inquir y an d proble m 
solvin g skills .  On e suc h syste m i s 
describe d next . 

The Algebr a Workbenc h 

Introductory algebra students have to 
confron t  tw o comple x cognitiv e task s i n 
thei r  forma l  work :  problem-solvin g 
strateg y (decidin g wha t  mathematica l 
operation s t o perfor m i n workin g towar d 
a solution )  an d symboli c manipulatio n 
(performin g thes e operation s correctiy. ) 
Becaus e thes e tw o tasks—eac h ver y 
difficul t  i n it s ow n right  fo r  beginnin g 
students—ar e confounded ,  th e difficultie s 
of  learnin g algebr a proble m solvin g ar e 
greati y exacerbated .  Th e ke y ide a o f  th e 
Algebr a Workbenc h i s t o facilitat e th e 
acquisitio n o f  problem-solvin g skill s  b y 
sharpl y separatin g th e tw o task s an d 
providin g student s distinc t  facilitie s fo r 
automatin g each . 

The program includes powerful facilities 
fo r  performin g th e symboli c 
manipulation s requeste d b y a  student . 
For  example ,  i n a n equation-solvin g tas k 
i t  ca n add ,  subtract ,  multiply ,  o r  divid e 
bot h side s o f  th e equatio n b y a  designate d 
expression ,  expan d a  designate d term , 
combin e terms ,  an d s o on .  Thi s enable s 
student s t o focu s o n th e ke y strategi c 
issue :  choosin g wha t  operatio n t o d o 
nex t  t o advanc e progres s towar d a 
solution .  Th e progra m als o ha s a  variet y 
of  facilitie s t o suppor t  students '  strategi c 
wor k a t  an y point .  I t  ca n provid e advic e 
on effectiv e problem-solvin g steps ;  i t  ca n 
chec k a  student' s solutio n fo r  errors ;  an d 
i t  ca n demonstrat e it s ow n solutio n t o a 
problem . 

The Algebra Workbench is designed for 
use wit h forma l  problem s i n th e 
introductor y course ,  e.g. ,  solvin g 
equation s an d inequalities ,  testin g fo r 
equivalenc e o f  expressions ,  factoring , 
simplification ,  etc .  I t  ca n provid e a 
studen t  wit h a  se t  o f  problem s o r  accep t 
problem s pose d b y th e student .  Whe n i t 
demonstrate s th e workin g ou t  of  a 
proble m i t  employ s patter n recognitio n 
and expressio n simplificatio n method s a t 
a leve l  tha t  ca n b e readil y emulate d b y 
beginnin g student s a s a  mode l  fo r  thei r 
own work .  It s facilitie s fo r  expressio n 
manipulation ,  demonstration ,  explana -
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tion ,  advice ,  an d critica l  revie w ar e 
availabl e a t  th e student' s optio n a t  an y 
tim e durin g a  proble m interaction . 

Learner-driven systems with learner 
supports ,  lik e th e Workbench ,  ar e 
invaluabl e fo r  helpin g student s acquir e 
th e knowledg e an d skill s  the y nee d t o us e 
math .  However ,  thes e tool s nee d t o b e 
augmente d b y open-ende d learner-drive n 
tools—extensibl e desig n tool s tha t  enabl e 
student s t o undertak e thei r  o w n 
mathematica l  projects .  Ou r  sixth-grad e 
algebr a student s use d th e Workbenc h bu t 
the y als o wrot e Log o program s fo r 
generatin g gossi p an d poetry ,  makin g an d 
breakin g secre t  code s compose d o f 
functions ,  an d a  variet y o f  othe r  task s 
wit h algebraicall y ric h conten t  i n context s 
tha t  the y foun d compelling . 

Joan Greenbaum: Learning on 
D e m a nd — Ac t i v e L e a r n i n g 
Strategie s fo r  th e Teachin g of 
Syste m Developmen t 

At City University over 80% of the 
Compute r  Informatio n System s student s 
ar e fro m non-English-speakin g countries . 
Lik e th e mosai c o f  N e w Yor k Cit y 
workplaces ,  thes e student s com e fro m a 
wid e variet y o f  countrie s bringin g cultura l 
and ethica l  standard s tha t  ar e differen t 
fro m traditiona l  syste m developmen t 
norms .  T o teac h syste m developmen t  a s 
i f  i t  wer e a  subjec t  t o b e lecture d an d 
learne d i s foolis h unde r  norma l 
circumstance s an d absur d give n th e ric h 
diversit y o f  language s an d culture s foun d 
i n N e w York .  Fo r  thes e reason s an d 
others ,  w e focu s th e classroo m proces s 
on activ e learnin g strategie s tha t 
encourag e situatio n base d learnin g whic h 
place s emphasi s o n successfu l  learner s 
bein g mor e i n charg e o f  thei r  learning . 

Active learning strategies based on 
collaborativ e learnin g group s an d project s 
ar e no t  new .  M a n y conside r  thes e 
approache s t o b e th e basi s o f  "goo d 
learnin g strategies "  (Mathews , 
"Collaborativ e Learning :  A  Sourceboo k 
fo r  Highe r  Education") ,  an d ther e ha s 
been a  nationwid e effor t  t o broade n th e 

debat e surroundin g thi s approac h t o 
emphasiz e it s importanc e o n a  colleg e 
level .  Wha t  i s new ,  however ,  i s  th e 
doubl e emphasi s o f  usin g collaborativ e 
learnin g strategie s bot h t o teac h syste m 
developer s an d fo r  syste m developer s t o 
incorporat e i n thei r  wor k wit h users . 
Thus activ e learnin g take s o n a  dua l 
role—th e activitie s of  th e system s 
developer s an d i n tur n thei r  activitie s wit h 
users . 

In highlighting dual active learning 
strategie s i n th e teachin g o f  syste m 
development ,  I  woul d lik e t o focu s o n th e 
followin g points : 

1. Teaching system development and 
trainin g user s ar e simila r  i n tha t  bot h 
requir e learnin g t o tak e plac e i n specifi c 
contextua l  situations .  (Suchman ,  "Plan s 
and Situate d Actions." ) 

2. Experience has shown that the more 
concret e an d relevan t  th e experientia l 
base ,  th e mor e motivatio n th e leamer s 
hav e fo r  carryin g ou t  th e project s 
(Romer  an d Whipple ,  "Collaboratio n 
Acros s th e Powe r  Line") . 

3. In both systems work and in the 
wor k of  users ,  ther e ar e pitfalls , 
stressfu l  period s an d time s o f  grea t 
ambiguity .  Thu s users ,  fo r  example , 
may onl y wan t  t o d o th e "local "  tas k a t 
hand i n orde r  t o ge t  o n wit h thei r  "rea l 
work "  an d system s student s ma y onl y 
hav e th e tim e t o ge t  th e assignmen t 
done i n orde r  t o ge t  o n wit h thei r  othe r 
course s an d interests .  "Local "  o r 
sometime s fragmente d knowledg e i s 
appropriat e i f  on e assume s tha t  al l 
activ e learnin g i s a n ongoin g proces s 
and tha t  th e tim e fram e o f  th e proces s 
need s t o b e determine d b y th e leamer s 
i n th e contex t  o f  thei r  wor k 
environment .  Learnin g b y doin g ca n 
onl y b e don e i n stages ,  an d whethe r  th e 
leamer s ar e syste m developer s o r  users , 
th e proces s i s ongoing ,  muc h lik e th e 
syste m developmen t  proces s 
(Greenbau m an d Kyng ,  "Desig n a t 
Work") . 
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Joh n C .  T h o m a s :  Learnin g o n 
Demand—Context s o f  Us e 

One of the frustrations that curious people 
experienc e commonl y i s th e lon g tim e a g 
tha t  ofte n occur s betwee n th e desir e fo r 
some information ,  knowledge ,  o r  skil l 
and it s acquisition .  Often ,  a  whol e serie s 
of  actions ,  valueles s i n themselves ,  mus t 
be take n befor e th e acquisitio n eve n 
begins .  A  secon d commo n sourc e o f 
frustration—rampant  i n forma l  education , 
but  continuin g int o worklife—i s th e time 
spen t  bein g expose d t o information , 
knowledge ,  o r  skill s  tha t  ar e no t  o f  an y 
curren t  interes t  o r  utilit y  t o th e learner . 

A natural outgrowth of these experiences 
i s th e desir e fo r  Learnin g o n Deman d 
(LoD) .  Whil e th e valu e o f  thi s approac h 
may see m self-evident ,  leavin g a s th e 
onl y issu e fo r  discussio n ho w t o 
implemen t  suc h a  syste m a s efficienti y a s 
possible ,  I  woul d lik e t o rais e anothe r  se t 
of  issue s focusin g o n th e circumstance s 
under  whic h Learnin g o n Deman d make s 
more sens e tha n alternativ e schemes . 
Ultimately ,  th e resolutio n o f  thes e issue s 
shoul d b e incorporate d int o a n overal l 
educationa l  scheme ,  o f  whic h L o D i s a 
part . 

First, it should be noted that the highest 
level s o f  performanc e an d th e highes t 
rate s o f  improvemen t  i n performanc e 
ofte n com e abou t  unde r  condition s fa r 
fro m LoD .  Conside r  th e followin g 
relationships :  directo r  o f  actor s i n drama , 
mentor s i n business ,  coache s i n sports , 
tutor s i n education ,  therapist s i n 
medicine .  I n al l  thes e cases ,  th e outsid e 
exper t  seem s t o hav e a  bette r  insigh t  int o 
what  i s possible .  Th e exper t  ha s bot h 
more meta-knowledg e abou t  th e domai n 
and a  differen t  attribution /  motivationa l 
scheme tha n th e perso n bein g tutored . 
The greate r  degre e o f  meta-knowledg e 
means tha t  th e tuto r  ca n d o a  bette r  jo b o f 
tas k selectio n tha n ca n th e tutee .  I n 
addition ,  th e tute e wil l  ofte n sto p tryin g t o 
do a  task ,  attributin g failur e t o th e 
intrinsi c difficult y o f  th e tas k o r  thei r  ow n 
intrinsi c lac k o f  ability .  Th e tuto r  wil l 
ofte n refus e t o accep t  thes e attributions . 

insistin g instea d tha t  th e tas k i s doabl e 
wit h mor e effor t  o r  a  differen t  approach . 
(Not e also ,  however ,  tha t  thes e situation s 
ar e fa r  fro m thos e foun d i n a  typica l 
classroom! ) 

On the other hand, there are situations 
wher e a  purel y learnin g o n deman d 
situatio n als o result s i n grea t  progress . 
For  instance ,  master s workin g i n suc h 
divers e field s a s mathematics ,  music , 
writing ,  invention ,  an d ar t  ofte n produc e 
breakthrough s vi a prolonge d an d 
concentrate d individua l  effort .  Suc h 
situation s ar e characterize d by : 

1. Explorations of new domains (e.g., 
Newto n explorin g ligh t  an d calculus ) 
wher e th e maste r  i s  creatin g thei r  ow n 
meta-knowledg e a s the y go , 

2. A conviction (Edison's storage 
batter y an d electri c ligh t  bulb )  tha t  th e 
tas k i s doable ,  an d 

3. A method of continuously checking 
result s (Mozar t  bein g abl e t o "play " 
musi c i n hi s head) . 

Under this combination of circumstances, 
th e attributiona l  an d meta-knowledg e 
condition s ar e satisfie d b y th e learne r 
alone . 

A system that would allow variations of 
Lo D shoul d b e contingen t  o n a  numbe r  o f 
questions .  Thes e migh t  include : 

1. What is the motivation for learning— 
t o solv e a  curren t  proble m o r  fo r 
genera l  education ? 

2. Will the information be re-used or 
used onl y once ? 

3. What is the level of meta-knowledge 
of  th e learner ? 

4. Is there a possibility of "resistance" 
t o ne w learning ? 

5. What is the complexity of the current 
problem ? 
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6.  Wha t  i s th e emotiona l  stat e o f  th e 
learner ? 

7. How does the LoD material relate to 
organizationa l  o r  cultura l  goals ? (Fo r 
instance ,  i t  ma y b e i n "society' s 
interest "  t o ensur e som e c o m m o n 
ground s fo r  discussion) . 

8. Most importantly, what are the 
alternative s t o LoD ? 

If the only available alternative is 
traditiona l  classroo m instruction ,  L o D 
may b e preferabl e unde r  a  wid e variet y o f 
condition s eve n fo r  a  novice .  O n th e othe r 
hand ,  i f  individua l  huma n o r  compute r 
tutorin g i s a n option ,  L o D ma y b e 
reserve d fo r  th e highes t  level s of 
performance . 

At NYNEX, we are building a hybrid 
syste m calle d D I M E tha t  combine s ITS , 
hypertext ,  Vide o o n Deman d lectures , 
and multimedi a teleconferencing .  Thi s 
syste m wil l  b e discusse d i n term s of 
LoD.  W e ar e als o designin g a  tria l  o f 
"talkin g books "  whic h wil l  allo w student s 
t o supplemen t  readin g assignment s wit h 
listenin g ove r  P O T S (Plai n Ol d 
Telephon e Systems) . 
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