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Step s Alon g Ch e O n - U n e AsBistanc e S p e c t m m 

EDWINA L RISSLANO 

Department cf Computer and Information Science 

Universit y c f  Massadiusett s 

Amherst ,  M A 0100 3 

Abstract 

In this paper, we dtscuai the ipecUum d on-line isBtstance rangmg from passive, 

canne d t o active ,  user-custooiized .  W e discus s varioa s upect a o f  0D-4in e 

assistance :  interactiv e introductoc y tutorials ,  on-lin e he^ ,  an d on-4in e manuals .  W e 

the n describ e tw o step s t o mak e on-lin e anstanc e mor e intelligent :  (1 )  inclusio n 

and customizatia a a t  cgamptr s i n th e informatio n provide d th e user ;  an d (2 ) 

integratio n o f  variou s aspect *  o f  on-lin e assistanc e lik e tutorial s an d help . 

L Introdnctioa 

As any neofrfiyte would probably attest, it is hard to get started on a new 

compute r  system .  O n e thin g contributin g t o thi s difficult y i s th e lac k o f  intelligen t 

on-lin e assistanc e i n th e interface .  Ofte n ther e i s a  rudimentar y on-lin e hel p facility , 

but  i t  i s  clums y t o use .  I t  i s  als o "dumb" *  i n tha t  i t  lack s man y ke y bigredient s o f 

exper t  knowledge ,  lik e example s an d heuristics ;  i t  consist s o f  canne d reqx)nse s tha t 

ar e alway s th e sam e regardles s o f  th e user' s background ,  task ,  goals ,  context ,  etc . 

Then too, the interaction is neither gracious, graceful nor friendly (see, for 

example ,  th e hel p facilit y  o n V A X / V M S ) : 

1. access is tedious (e.g., menus too long and unorganized); 

2.  presentatio n o f  materia l  i s  ofte n insensitiv e (e.g. ,  screenful s o f  tex t 

viliizzin g by ) 

3.  i t  require s th e use r  t o sped k it s languag e t o ge t  anythin g usefu l  ou t  o f 

th e hel p invocatio n (e.g. ,  th e use r  m i ^ t  no t  ge t  an y usefu l  informatio n 

becaus e h e ask s abou t  '*quit "  whe n h e should'v e aske d abou t  "logout**) . 

Such difficulties subvert the user's expression of his intentions - he knows what he 

want s t o d o bu t  no t  h o w t o sa y i t  -  an d ignor e a  ke y sourc e o f  knowledg e i n 

intelligen t  use r  interface s [Norma n 1984] . 

Thi s wor k supporte d m por t  b y Gran t  IST-821223 8 o f  th e Nationa l  Scienc e Foundation . 
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At  th e othe r  en d o f  thi s q)ectTuii i  ar e intelligen t  assistanc e provider s -

interactiv e tutor s an d coache s tha t  us e A J .  technique s lik e use r  modellin g (e .̂ » 

[Wool f  1984]) .  Mo r e intelligen t  form s o f  on-lin e assistanc e nee d bot h mor e 

knowledg e an d power :  tha t  is ,  man y type s o f  knowledg e (e^. ,  o f  th e user' s task , 

domain ,  persona l  experience ,  etc .  [Risslan d 1984]) ,  mode s o f  interactio n (e^. ,  natura l 

languag e [Walke r  1976]) ,  an d processe s (e^. ,  inferenc e engine s tha t  isolat e th e user' s 

misconception s [Lewi s an d Solowa y 1984^ . 

Thus we see a spectrum ordered by responsiveness and intelligence. At the 

lo w o r  negativ e en d o f  th e ^)ectru m ar e th e d u m b system s wit h canne d req)onses , 

n o interactiv e capability ,  an d onl y minima l  domai n knowledg e (e^. ,  V A X A ^ M S 

H E L P ) .  A  littl e bette r  ar e interactiv e "dumb "  facilities ,  lik e tutorials ,  withou t  eve n 

explici t  model s o f  th e use r  o r  th e knowledg e t o b e explained. '  Enrichin g th e 

knowledg e bas e an d enhancin g th e interactio n ca n mov e assistanc e furthe r  i n th e 

''positive* '  direction .  Addin g user-modellin g an d th e abilit y  t o provid e reqx>nse s 

custom-tailore d i n conten t  an d for m plac e th e assistanc e facilit y  wel l  toward s th e 

positiv e en d o f  th e q)ectrum . 

So far that end of the spectrum has not been much explored, although 

interestin g start s hav e bee n made .  Wilensky ,  i n hi s U C system ,  allow s th e use r  t o 

ask fo r  assistanc e i n natura l  languag e [Wilensk y 1982a ,  1982b] ;  hi s wor k ha s 

concentrate d o n reques t  understanding .  Finin ,  i n hi s W L ^ A R D system ,  focuse s o n 

th e proble m o f  recognizin g whe n th e use r  need s help ;  fo r  example ,  whe n h e i s usin g 

inefficien t  mean s t o d o something ,  lik e usin g repeate d D E L E T E S instea d o f  P U R G E, 

th e syste m the n volunteer s advic e [Fini n 1983 ;  Shrage r  an d Fini n 1982] . 

Unhappily, however, most assistance facilities available today still lie clearly 

toward s th e d u m b en d o f  th e spectrum . 

In the rest of this paper, we will describe some steps to move on-line 

assistanc e furthe r  alon g toward s th e intelligen t  en d o f  th e assistanc e q>ectru m throu ^ 

th e us e o f  riche r  domai n knowledg e an d th e integratio n o f  variou s aspect s o f 

assistance .  W e shal l  assum e tha t  th e on-lin e assistanc e facilit y  ha s alread y bee n 

invoke d (b y th e use r  o r  th e system )  an d tha t  th e facilit y  ha s alread y 'parsed '  th e 

user' s reques t  (î . ,  know s wha t  th e use r  require s assistanc e on) .  Ou r  emphasi s i s o n 

th e generatio n o f  th e response ,  an d i n particular ,  o n th e embeddin g o f  examples . 

Qearly ,  thi s wor k shoul d eventuall y b e tie d i n wit h wor k o n invocatio n an d parsing , 

lik e tha t  o f  Wilensk y o r  Finin ,  an d a n obviou s extensio n woul d b e th e us e o f  a 

progra m lik e McDonald' s M U M B LE [McDonal d 1982 ]  t o dynamicall y generat e tex t  a s 

wel l  a s examples . 

'  Fo r  example ,  th e muc h toute d tutoria l  fo r  th e LOTU S 1-2- 3 q>readshee t  progra m i s a  step-by-ste p 
on-lin e tutorial ;  i t  i s  bette r  tha n most ,  bu t  it s  inflexibilitie s ca n b e dauntin g t o a  user . 
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2.  Aspect s o f  Assistaiice :  H d p ,  Tatoria b an d Manual s 

A recent review article [Houghton 1984], discussed several types of on-line 

assistance ,  includin g som e pertinen t  here ,  namely ,  comman d assistance ,  introductor y 

tutorial s an d manuals .  Othe r  type s ar e erro r  an d promptin g assistance .  W e wil l  no t 

discus s thes e her e bu t  man y o f  ou r  point s ar e relevan t  t o the m a s well .  O f  course , 

th e idea l  assistan t  i s ver y ofte n a  huma n on-lin e consultant . 

By a tutorial^ we mean an interactive, structured program that introduces a user 

t o a  syste m (e^. ,  th e E M A CS tutoria l  [Stallma n 1983]) .  A  tutoria l  present s 

informatio n bu t  doe s no t  necessaril y  allo w fre e rei n i n th e interaction ;  som e don' t 

eve n allo w on e t o jum p around ,  ̂ ^ t  on e ca n d o next ,  lik e rea d furthe r  o r  suppl y 

parameter s t o a  demonstration ,  i s  largel y pre-determined . 

By on-line help, we mean coomiand asastance. The user asks for information 

abou t  a  particula r  conmiand ,  lik e " H E L P PRINT* ,  an d i s the n presente d wit h 

infonnatio n o n P R I N T ,  includin g relevan t  paramete r  options ,  bu t  almos t  neve r 

includin g example s o f  standard ,  potentiaU y dangerous ,  o r  cleve r  uses . 

By an on-line manual^ we mean a version of the hard copy manual (whatever 

it s conten t  o r  organization )  'wta.ch .  i s  availabl e t o th e use r  on-lin e together ,  hopefull y 

wit h som e sor t  o f  acces s interface ,  th e cas e o f  a  standar d text-edito r  (i n read-onl y 

mode)  bein g th e bar e minimum . 

Help and tutorials are clearly more interactive than manuals, althou^ one can 

easil y imagin e interactiv e manual s a s well .  Tutorial s ca n provid e a  "guide d tour* *  o f 

a syste m an d a n opportunit y fo r  th e use r  t o tr y thing s ou t  i n a  sheltered ,  o r 

hypothetical ,  environment . 

3.  Embeddin g F.Kample s i n On-lin e AssisUnc e 

One important component of knowledge that is missing in most on-line (and 

off-line )  assistanc e i s examples .  Examples ,  b y \ ^ c h w e mea n q)ecifi c  case s an d 

instantiations ,  ar e on e o f  th e mos t  importan t  ingredient s o f  exptr i  knowledge .  The y 

offe r  concret e illustration s o f  wha t  i s bein g explaine d an d memorabl e hook s int o 

mor e genera l  information .  The y ar e cspcasM y importan t  fo r  th e beginner . 
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Example s ca n provid e easil y understoo d an d remembere d usages .  Fo r  instance , 

PRNT VrrAJIEM 

is clearly more perspicuous than 

-PWHT ][d:J[filename[£xtJinj/Cl/F]...T (from [TOM 1983]) 

A novice can use simple cases: to figure out how to instantiate the general 

syntacti c description ,  t o us e a s ''recipes "  fo r  standar d tasks ,  a s a  basi s fo r 

generalizing ,  an d a s a  basi s fo r  a  "retrieval-•-modification* '  approac h t o generat e 

anothe r  instance .  Fo r  th e mor e e]q>ert ,  example s ca n serv e a s a  reminde r  o f  synta x 

and thing s previousl y done ,  muc h lik e a n icon ;  thi s i s espeaaH y usefu l  wit h 

commands use d onl y infrequently . 

[Rissland 1978] presented a taxonomy of examples: ''start-up*' (easy, perspicuous 

cases) ;  "reference "  (standard ,  textboo k cases) ;  'inodel "  (paradigmatic ,  template-lik e 

cases) ;  "counter-examples "  (limiting ,  illega l  cases) ;  "anomalous "  (ill-understood ,  strang e 

cases) . 

Here we use such a taxonomy to select and order the presentation of 

examples .  Fo r  instance ,  w e provid e th e neophyt e use r  wit h "start-up "  example s an d 

th e mor e experience d use r  wit h "references" .  Wher e a  sequenc e o f  example s i s 

calle d for ,  reference s ar e presente d befor e model s whic h ar e presente d befor e 

counter-example s an d anomalies .  Thi s taxonom y ca n enabl e th e use r  t o as k 

q)ecificall y fo r  example s i n a  certai n clas s (e.g. ,  "easy "  o r  "dangerous") . 

Another aspect of examples which we have previously studied is their 

generatio n [Risslan d 1981] .  T w o mode s o f  generatio n ar e "retrieval+modification "  an d 

instantiation .  W e us e thes e technique s i n on-lin e assistanc e b y linkin g th e assistanc e 

progra m wit h a n exampl e generator ,  vftac h ha s a n "examples'q>ace "  o f  alread y 

existin g examples ,  an d procedure s fo r  modificatio n an d instantiation .  Th e examples , 

whic h hav e bee n harveste d an d organize d b y a n expert ,  ar e represente d a s frames ; 

the y contai n slot s fo r  informatio n suc h a s a  graphic s demonstration ,  difficult y rating , 

and pointer s t o mor e an d les s complicate d examples .  Modificatio n operator s includ e 

procedure s t o personaliz e example s (e.g. ,  i f  a n exampl e need s a  file^iame ,  us e on e o f 

th e user's) .  Instantiatio n procedure s includ e way s t o generat e a  rang e o f  cases , 

includin g thos e tha t  satisf y an d violat e lega l  paramete r  values . 

This ability to dynamically generate examples aUows the assistance facility to 

provid e example s tailore d t o Ui e user ,  hi s ta^s ,  goals ,  context ,  domain ,  etc. ;  i t 

depends ,  o f  course ,  o n havin g som e sor t  o f  user-modellin g capabilities .  Th e ide a i s 

t o wor k example s int o th e assistanc e give n th e user ,  an d bette r  stil l  t o mak e th e 

example s meaningfu l  i n th e sens e o f  relatin g t o th e user . 
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4.  Int̂ ratiii g Aspect s o f  On-Un e Assistaiic e 

One difficulty in learning or checking out a feature of a system is that the 

variou s aspect s o f  on-lin e assistanc e d o no t  shar e a  c o m m o n languag e o r  se t  o f 

examples ,  an d thu s i t  i s  har d t o integrat e one' s knowledg e o r  t o appl y informatio n 

fro m on e sourc e t o another .  Thi s violate s th e pedagogica l  strateg y o f  usin g 

informatio n see n befor e b y th e learner ,  lik e example s >̂v1iic h hav e becom e "ol d 

friends" . 

Our i^>proach to this consistency/integration problem is to have all the a^)ects 

of  on-lin e assistanc e shar e c o m m o n sourc e materia ]  -  example s an d tex t  -  ^ ^ c h i s 

represente d i n a  wa y usabl e b y eac h individua l  a )̂ect .  Eac h a^>ec t  the n put s it s 

presentation s togethe r  b y retrievin g th e tex t  an d example s i t  need s fro m th e c o m m o n 

source . 

In our work, we use a script-like control structure of a text and examples 

template ,  a  " T E X P L A T E " .  A  T E X P L A T E typicall y contain s pointer s t o chunk s o f 

text ,  call s fo r  examples ,  an d contro l  information .  I t  ca n als o contai n 'literal "  materia l 

(lik e tex t  use d nowher e else )  whic h i s presente d "a s is" .  Call s t o example s ar e 

eithe r  request s fo r  explicitl y  name d example s i n th e Example s Knowledg e Bas e 

(EKB )  o r  constraint s b y whic h th e th e exampl e generato r  ca n generat e a  ne w 

example .  Fo r  instance ,  a n exampl e cal l  coul d b e fo r  a  name d counter-exampl e o r 

fo r  a n exampl e generate d t o fulfil l  prescribe d constraint s (lik e on e usin g th e nam e o f 

th e user' s mos t  recentl y create d file) .  Contro l  informatio n include s option s t o 

presen t  t o th e use r  an d th e appropriat e assistance-modul e reqx>ns e actions :  fo r 

instance ,  M O R E t o caus e th e tutoria l  t o g o on ,  E X A M P L E fo r  a n example ,  Q U I T , 

etc .  Contro l  informatio n als o contain s direction s fo r  ̂ tiiic h sequenc e o f  example s th e 

syste m shoul d presen t  i f  th e use r  repeatedl y select s th e E X A M P L E option . 

5.  T w o On-goin g Assistanc e Studies :  l A - L A D Y B U G &  V M S 

In our on-going work, we are working within two systems. The first is 

l A - L A D Y B U G ,  a  ^ste m designe d q;)ecificall y  fo r  novic e programmin g students .  I t 

introduce s the m t o notion s usefu l  i n th e Pasca l  programmin g languag e (lik e 

subprocedures )  b y havin g the m wor k wit h a  graphic s icon ,  th e L A D Y B U G,  whic h 

ca n b e conmiande d b y LOGO-lik e conmiand s lik e C R A W L,  R I G H T - T U R N ,  etc . 

[Levin e an d Wool f  1984] .  Th e secon d i s a  subse t  o f  V A X A ^ M S comman d languag e 

[ D E C 1978 ]  dealin g wit h director y command s lik e P U R G E,  D E L E T E ,  an d S E T 

P R O T E C T I O N. 

For lA-Ladybug (over ^Aiose environment we have total control), the student 

manual ,  on-lin e introductor y tutoria l  an d interactiv e on-lin e H E L P shar e material . 

Th e T E M P L A T ES ar e indexe d b y comman d an d topi c an d referenc e th e manual' s 
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tex t  fil e fo r  textua l  materia l  an d a  separat e E K B fo r  examples .  Often ,  th e tutoria l 

and interactiv e H E L P presen t  dynami c example s tha t  ar e merel y summarize d i n th e 

manual ,  fo r  instanc e drawin g a  bal l  bouncin g o r  a  seve n colo r  sunburst .  Th e tutoria l 

and H E L P presen t  example s tha t  ar e to o complicate d o r  whos e effec t  (lik e color ) 

woul d b e los t  i n th e manual . 

The simpler "start-i^)" and 'Reference" examples presented in the manual are 

th e firs t  example s presente d i n th e tutoria l  an d H E L P .  H E L P ,  eq)ecially ,  goe s o n t o 

presen t  mor e comple x o r  difficul t  examples ,  lik e counter-eirtimple s t o sho w th e limit s 

of  command s (e.g. ,  R I G H T 36 2 exceed s th e paramete r  rang e fo r  degree s o f  turning) . 

At  thi s time ,  H E L P als o doe s som e ver y simpl e tunin g o f  it s  example s t o th e user , 

fo r  instanc e b y usin g informatio n abou t  th e user' s director y an d th e user' s o w n 

answer  t o whetiie r  o r  no t  h e i s a n expert . 

6m Smnmar y 

In this pj^r we have discussed two steps to making on-line assistance more 

intelligent :  (1 )  inclusio n an d customizatio n o f  example s i n th e informatio n provide d 

th e user ;  an d (2 )  integratio n o f  variou s aq)ect s o f  on-lin e assistanc e lik e tutorial s an d 

c o m m a nd help .  W e hav e use d knowledg e abou t  th e structure ,  types ,  an d generatio n 

of  example s t o implemen t  (1 )  an d a  contro l  structur e o f  tex t  an d examples ,  calle d a 

" T E X P L A T E " ,  t o achiev e (2) . 

Currently we are experimenting with our prototype on-line assistance modules. 

O ne thin g w e hav e learne d i s tha t  subject s d o no t  rea d ver y wel l  an d tha t  example s 

ar e a  quic k wa y t o impar t  a  lo t  o f  information .  W e hav e als o foun d tha t  usin g 

texplate s t o separat e th e contro l  fro m th e substanc e make s i t  eas y t o re-writ e th e 

assistanc e scripts .  Anothe r  observatio n i s tha t  fo r  example s tha t  ar e graphic s demos , 

i t  woul d b e nic e fo r  th e use r  t o b e abl e t o d o 'instan t  replay s i n slo w motion "  an d 

t o b e abl e t o tak e a  deepe r  loo k a t  th e cod e behin d th e example . 
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