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R e a d i n g a s a  P lanne d Activit y 

Tamith a Carpente r  Richar d Alterma n 
tainiUia@chaos.cs.lM ûideis.ed u alterman@chaos.cs.brandeis.ed u 
(617)736-271 8 (617)736-270 3 

Brandei s Universit y 
Departmen t  o f  Compute r  Scienc e 

4I S Sout h Stree t 
Waltham .  M A 0225 4 

A b s t r a c t 

This paper discusses how the goals of a reader lead 
t o readin g a s a  planne d activity .  Th e externa l 
situatio n provide s man y o f  thes e goals ,  a s wel l  a s 
background ,  whic h allo w th e reade r  t o focu s th e 
readin g activity .  A  syste m i s describe d i n whic h a 
pla n fo r  perusin g a  give n piec e o f  tex t  i s  chose n 
wit h regar d t o th e readin g goal(s )  an d th e structur e 
and conten t  o f  th e text .  A s readin g progresse s an d 
goal s ar e satisfie d o r  change ,  th e pla n i s modifie d 
usin g adaptiv e planning .  Thi s mode l  i s supporte d 
by a  protoco l  stud y o f  subject s readin g instruction s 
t o us e a  fa x machin e fo r  th e firs t  time .  Th e mai n 
section s o f  thi s pape r  will :  1 )  describ e readin g i n 
term s o f  a  large r  contex t  o f  activity ;  2 )  introduc e 
th e necessar y component s neede d fo r  a  reade r  tha t 
plans ;  an d 3 )  illustrat e planne d readin g i n th e 
domai n o f  devic e instructions . 

I n t roduc t i o n 

When reading, the reader very often approaches the 
tex t  wit h a  goa l  i n mind .  I n th e cas e o f  fiction , 
suc h a s folktales ,  th e goa l  i s  t o understan d th e 
motivation s o f  th e character s an d th e mora l  bein g 
conveyed ,  an d perhap s t o appreciat e th e humor . 
W h en readin g a  textbook ,  th e goa l  i s t o understan d 
an unfamilia r  concep t  o r  t o complet e a  tas k 
assigne d b y a n instructor .  Th e wa y th e reade r 
^proache s a  tex t  depend s o n hi s goal s (cf .  va n Dij k 
& Kintsc h 198 3 p .  53) . 

Thi s pape r  wil l  discus s ho w th e goal s o f  th e 
reade r  lea d t o readin g a s a  planne d activity .  B y 
choosin g a  know n plan ,  an d adjustin g tha t  pla n a s 
readin g progresse s an d goal s ar e satisfied ,  readin g 
becomes mor e efficien t  an d bette r  suite d t o th e 
large r  contex t  i n whic h i t  take s place . 

Thi s ide a o f  readin g a s planne d activit y ha s 
rarel y bee n addresse d b y computationa l  model s o f 
reading ,  eve n whe n th e goal s o f  th e reade r  ar e 
considered .  Fo r  example ,  th e A Q U A syste m (Ram , 

1991 )  explicitl y  deal s wit h readin g goals ,  usin g th e 
goal s t o contro l  wha t  A Q U A consider s relevan t  an d 
interesting .  However ,  th e tex t  i s  stil l  rea d i n th e 
"read-straight-all-the-way-through "  natur e o f 
traditiona l  readers .  Goldma n &  Sau l  (1990 )  dea l 
wit h non-linea r  readin g strategie s i n grea t  detail , 
althoug h thes e strategie s ar e a t  th e leve l  o f 
sentence s an d ar e concerne d wit h whe n an d ho w 
rereadin g occurs .  Whil e bot h system s focu s o n 
importan t  characteristic s o f  th e readin g task ,  thi s 
pape r  focuse s o n a  mor e globa l  approac h an d th e 
rol e o f  plannin g whe n satisfyin g a  readin g goal . 

A computationa l  mode l  i s unde r  developmen t 
t o us e an d adap t  plan s fo r  reading ,  whic h w e wil l 
refe r  t o a s SPRIT e (usin g Structur e t o Pla n t o Rea d 
Instructiona l  TExt) .  Thi s desig n i s  inspire d an d 
supporte d b y a  protoco l  stud y fo r  usin g a  Fa x 
machin e conducte d i n Sprin g o f  1991 .  SPRIT e 
use s th e metho d o f  adaptiv e plannin g (Alterma n 
1988) ,  a  case-base d reasonin g techniqu e tha t  adapt s 
ol d plan s t o ne w situations .  SPRITe' s plan s ar e 
indexe d b y th e typ e o f  informatio n neede d an d th e 
layou t  o f  th e text ,  an d ca n b e modifie d a s th e 
readin g tas k progresses .  A s th e plan s ar e use d t o 
meet  th e readin g goals ,  the y tak e advantag e o f 
severa l  level s o f  conten t  an d structura l  detail s (e.g. . 
th e basi c documen t  structures ,  c o m m o n writin g 
tool s suc h a s lists) . 

The mai n section s o f  thi s pape r  will :  1 ) 
describ e readin g i n term s o f  a  large r  contex t  o f 
activity ;  2 )  introduc e th e necessar y component s 
neede d fo r  a  reade r  tha t  plans ;  an d 3 )  illustrat e 
planne d readin g i n th e domai n o f  devic e 
instructions . 

D o m a i n 

SPRITe is part of a larger system known as 
F L O A BN (Alterma n e t  al. ,  1991) ,  a  simulate d 
agen t  workin g wit h an d learnin g abou t  mechanica l 
and electroni c devices .  Thi s domai n i s  idea l 
becaus e th e agen t  approache s th e instruction s wit h 
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a goal ,  rathe r  tha n a s a n isolate d readin g process . 
The planne r  whic h control s F L O A B N ' s interactio n 
wit h th e devic e i s calle d Scavenge r  (Zito-Wolf , 
forthcoming) .  W h e n Scavenge r  fail s  du e t o a  lac k 
of  knowledge ,  th e instruction s wor k a s a  backu p 
knowledg e sourc e whic h SPRIT e consult s s o tha t 
FLOABNcanpioceed . 

O ne o f  th e characteristic s o f  F L O A B N i s th e 
interactio n betwee n activit y an d reading .  Whil e 
SPRITe ,  lik e mos t  traditiona l  model s o f  reading , 
must  establis h textua l  coherenc e (th e connectio n o f 
th e meanin g o f  tex t  t o th e othe r  tex t  aroun d it) , 
SPRIT E mus t  als o establis h coherenc e betwee n th e 
tex t  an d th e activity .  I n th e cas e o f  instructions , 
thi s mean s tha t  eve n i f  th e tex t  make s sens e 
internally ,  i f  th e connectio n betwee n th e tex t  an d 
th e devic e canno t  b e established ,  th e instruction s 
ar e useles s becaus e the y canno t  b e applied . 
Currently ,  coherenc e i s establishe d usin g a 
modificatio n o f  th e marke r  passin g technique s 
describe d i n Norvi g (1989) .  SPRITe' s knowledg e 
sourc e i s a  semanti c m e m o r y ,  buil t  semi -
automatically ,  i n whic h basi c concept s (e.g. , 
hierarch y fo r  type s o f  money )  ar e combine d wit h 
representation s o f  approximatel y 5 0 devices . 

T h e P ro toco l  S t u d y 

The model we describe in this paper has been 
greatl y influence d b y a  protoco l  stud y conducte d i n 
Sprin g 1991 .  Nin e people ,  graduat e an d 
undergraduat e student s fro m fou r  differen t 
department s i n th e university ,  wer e studie d whil e 
usin g a  fa x machin e an d it s instruction s fo r  th e first 
time .  Thi s protoco l  stud y wil l  b e reporte d i n mor e 
detai l  i n a  futur e article . 

T wo result s o f  th e stud y tha t  wil l  b e use d i n 
thi s pape r  ar e tha t  1 )  th e subject s interleave d 
interactio n wit h th e device  an d readin g o f  th e 
instructions ;  an d 2 )  th e subject s approache d th e 
instruction s i n non-linear ,  althoug h stil l  systemati c 
ways .  I n general ,  thi s mean t  tha t  a  subjec t  woul d 
examin e an d possibl y tr y t o us e th e fa x machine , 
and the n woul d tur n t o th e instruction s wit h a  goa l 
t o satisf y ("wha t  d o thes e button s do? "  o r  "I'v e 
diale d th e number .  W h a t  next?") .  Th e goa l 
influence d th e wa y th e subjec t  navigate d th e 
instructions ,  whic h indicate d tha t  th e subjec t  ha d a 
pla n fo r  satisfyin g tha t  goal ,  althoug h th e pla n wa s 
not  necessaril y  complete .  I n addition ,  a s th e 
subject s becam e mor e familia r  wit h th e structur e o f 
th e text ,  th e method s the y use d changed .  Thi s 
showe d tha t  th e subject s wer e buildin g 
representation s o f  th e instructions ,  an d thei r 
familiarit y wit h th e tex t  change d th e plan s the y 
wer e using . 

P l a n s fo r  R e a d i n g 

The process of using instructions to aid in the use 
of  device s ha s severa l  stages .  First ,  th e devic e i s 
encountere d an d identifie d t o som e extent .  Second , 
th e proble m are a i s determine d throug h interactio n 
wit h th e devic e - -  e.g. ,  a n attempte d ste p faile d fo r 
some reason .  Third ,  th e instruction s ar e locate d an d 
identified .  I n th e fina l  stage ,  th e instruction s ar e 
studie d and ,  i f  successful ,  a  solutio n t o th e proble m 
i s rea d an d understood . 

Th e firs t  tw o stage s o f  thi s proces s ar e 
execute d b y Scavenger .  Fo r  th e exten t  o f  thi s 
paper ,  th e thir d stag e wil l  b e overridde n b y th e 
assumptio n tha t  th e instruction s ar e readil y 
availabl e an d obviousl y applicabl e t o th e curren t 
device .  Thi s assumptio n ca n b e defende d b y th e 
fac t  that ,  ver y often ,  th e instruction s ar e eithe r 
printe d o n th e devic e o r  ar e store d wit h th e device . 
( A techniqu e fo r  choosin g fro m a  se t  o f  possibl e 
text s wil l  b e explore d i n th e future. ) 

Thi s sectio n wil l  describ e th e fina l  stag e i n 
detail .  Th e proces s o f  studyin g th e tex t  wil l  b e 
accomplishe d wit h adaptiv e planning .  Th e plan s 
tak e advantag e o f  standar d structure s (e.g. , 
enumerate d lists )  c o m m o n t o instructiona l  text s 
(i.e. ,  superstructures :  va n Dij k &  Kintsch ,  1983 ) 
and othe r  formattin g method s (e.g. ,  boldface )  a s 
extr a clue s t o th e textua l  content ,  t o navigat e th e 
text ,  an d a s feature s fo r  indexin g th e cases .  Th e 
techniqu e fo r  establishin g coherence ,  a s describe d i n 
th e domai n section ,  i s  th e mos t  basi c ste p o f  eac h 
plan . 

To begin ,  th e readin g planne r  mus t  hav e a  cor e 
of  plan s an d sub-plans .  Tabl e 1  catalogue s severa l 
methods ,  culle d primaril y fro m th e protoco l  stud y 
describe d i n sectio n 2 ,  whic h provid e buildin g 
block s fo r  readin g plans .  Th e entrie s unde r  Leve l 
indicat e a t  wha t  leve l  th e metho d operates ,  eithe r 
th e globa l  leve l  o f  documen t  o r  section s 
{superstructure )  o r  th e mor e loca l  leve l  o f  phrases , 
sentences ,  an d paragraph s (structure) .  Possibl e 
futur e level s migh t  b e selectio n fo r  choosin g 
appropriat e documents ,  an d eye-movemen t  fo r 
emulatin g Goldma n &  Saul' s (1990 )  findings  o n 
th e movement s routinel y use d b y th e huma n ey e 
when reading . 

For  huma n readers ,  th e structur e o f  a  piec e o f 
tex t  is ,  t o a  larg e extent ,  visuall y identified .  Fo r 
th e purpose s o f  buildin g a n automate d syste m fo r 
readin g an d interpretin g instructions ,  w e hav e 
chose n t o represen t  th e structur e o f  th e inpu t  tex t 
usin g th e Late x (Lampor t  1986 )  formatun g 
language .  W e hav e chose n thi s representatio n fo r 
tw o mai n reasons :  1 )  m a n y easil y availabl e 
document s ar e alread y i n Late x form ;  an d 2 )  i t  i s 
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Tabl e 1 :  A  fe w genera l  method s fo r  differen t  level s o f  reading .  Th e 'Time "  colum n i s marke d i f  th e metho d ma y b e use d 
when tim e i s short ,  structur e i s a  lis t  use d t o stor e th e element s o f  th e text' s structure .  Word s beginnin g wit h a  \  ar e late x 
commands. 

Readin g Goa l Leve l M e t h o d T i m e 
Determin e 
structur e o f 
tex t 

super -
structur e 

fo r  eac h x  i n th e top-leve l  o f  tex t 
i f  X  i s a  late x comman d 

pus h X  ont o structur e 
Use tex t 
structur e t o 
locat e relevan t 
tex t 

super -
structur e 

i f  'Mableofcontent s i s i n structur e 
the n examine-to c "file.toc " 
els e i f  'Sinde x i s i n structur e 

thenexamlne-lnde x "file.idx " 
els e i f  Nsectio n i s i n structur e 

the n fm d mos t  relevan t  sectio n 

Ski m a  sectio n 
of  tex t 

structur e Recursivel y searc h sectio n fo r  Nfigure ,  Nsubsection ,  o r  lis t  structures .  I f 
found ,  ski m a s appropriate . 

Ski m a 
sentenc e 

structur e Loo k a t  primar y subject-ver b o r  verb-objec t  pai r  i n sentence .  I f  sentenc e i s 
compound ,  ski m eac h sub-sentence . 

Ski m a  lis t structur e I f  initia l  tex t  doe s no t  begi n wit h \ite m (i.e. ,  headin g o f  list )  the n sklm -
sentence . 

I f  headin g isn' t  coheren t  wit h goals ,  abando n list . 
Determin e i f  list-typ e fits  goa l  (e.g. .  numbe r  lis t  fits  fo r  finding  a  pla n step) . 
I f  so ,  ski m eac h item . 

Remember 
structur e 

super -
structur e 

When especiall y relevan t  tex t  i s  foun d (e.g. ,  descriptio n o f  devic e parts) , 
remember  locatio n fo r  late r  use . 

Tabl e 2 :  Exampl e abstrac t  plan s especiall y suite d t o readin g instructions . 

M a i n Goa l Pla n t o achiev e goa l 

Begi n reading I f  thi s i s a  ne w episod e o n a  ne w devic e 
the n Choos e documen t  an d 

E>etennin e it s structur e 
els e R e m e m b er  piieviou s episode(s )  an d thei r  relevan t  documen t  an d structur e 

Repeat 
Qioos e readin g pla n 
Use readin g pla n 

Unti l  readin g goa l  i s  satisfie d 
RetiuT i  result s t o Scavenge r 
R e m e m b er  successfu l  step s a s a  pla n cas e o r 
Adapt  pla n usin g thi s readin g experienc e 

Fin d step s -  lon g 
tex t 

I f  documen t  ha s tabl e o f  content s 
sca n tabl e o f  content s fo r  relate d sectio n 

Fin d th e section .  Loo k a t  to p leve l  fo r  lists ,  especiall y enumerate d lists . 
I f  a  lis t  i s  found ,  skim . 

otherwise ,  ski m entir e section . 

Fin d step s -  shor t 
tex t 

I f  documen t  i s 2  page s o r  less ,  loo k structur e fo r  lists ,  especiall y enumerate d lists . 
I f  a  lis t  i s  found ,  skim . 

otherwise ,  ski m entir e document . 

Identif y devic e par t Chec k remembere d tex t  fo r  description s o f  devic e parts . 
I f  found ,  g o t o locatio n an d skim . 

W h en a  matchin g par t  i s  found ,  retur n name . 
Otherwise ,  recursivel y determin e structur e o f  tex t 

S k i m figure s o r  lists ,  especiall y bulle t  lists . 
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fairl y  straight-forwar d t o represen t  an d t o interpre t 
th e mos t  c o m m o n tex t  structures .  I n Tabl e 1 ,  th e 
Late x command s al l  begi n wit h a  \  character . 

Tabl e 2  give s a  fe w abstracte d example s o f 
ho w som e o f  th e method s i n tabl e 1  ar c u.scd . 
Othe r  methods ,  lik e r e m e m b e r  structur e wor k 
mor e lik e daemons ,  waitin g i n th e backgroun d unti l 
certai n condition s (e.g. ,  "especiall y relevan t  tex t  i s 
found" )  occur ,  the n executin g an d retreatin g onc e 
agai n t o th e background . 

Th e firs t  abstrac t  pla n show n i n tabl e 2  i s 
alway s execute d whe n SPRIT e begins .  Thi s pla n 
initialize s th e tex t  an d the n choose s anothe r  pla n t o 
actuall y us e th e text .  W h e n th e readin g pla n i s 
flnished,  th e Hrs t  pla n inform s Scavenge r  o f  th e 
resul t  an d the n execute s som e "clerical "  work . 

Thi s clerica l  wori c consist s o f  usin g th e readin g 
episod e tha t  jus t  occurre d t o creat e a  cas e or ,  i f  a 
previou s cas e wa s use d i n lie u o f  a  plan ,  t o adap t 
th e case .  A  "case "  fo r  thi s syste m i s th e serie s o f 
successfu l  readin g step s tha t  wer e used .  Fo r 
example ,  on e pla n migh t  b e "us e th e sectio n 
heading s t o locat e som e relevan t  text ,  the n ski m 
th e text" .  W h e n thi s  i s executed ,  th e headin g itsel f 
migh t  b e sufficien t  t o satisf y th e goal .  Th e 
resultin g cas e woul d consis t  o f  "rea d sectio n 
headings" .  Thi s ne w cas e woul d the n b e indexe d i n 
th e sam e w a y a s th e pla n fro m whic h i t  wa s 
developed ,  plu s o r  minu s an y detectabl e features , 
includin g th e devic e an d th e instructio n se t  bein g 
used ,  whic h distinguis h th e ne w case . 

Adaptin g a  cas e ca n happe n i n tw o ways .  I f  a 
cas e i s chose n instea d o f  a  plan ,  bu t  fails ,  som e 
standar d ad^tatio n technique s ar e tried .  I f  thi s fail s 
as well ,  anothe r  pla n o r  cas e i s tried .  The n th e 
successfu l  executio n step s ar e remembere d an d 
compare d t o th e first  case .  I f  th e difference s ar e 
minor ,  th e cas e i s adjuste d an d store d wit h th e sam e 
name an d indices .  Otherwise ,  a  ne w cas e i s 
develope d an d th e indice s o f  th e origina l  cas e ar e 
adjusted . 

Exampl e 

This section is meant to illustrate how 
SPRIT e work s give n a  se t  o f  plan s an d a  proble m 
t o solve .  Th e devic e chose n fo r  thi s exampl e i s th e 
Airfone® ,  a  telephon e foun d o n man y airplanes . 
The instruction s fo r  th e Airfone ® ar e somewha t 

les s tha n a  pag e o f  text ,  an d ar e show n i n figure 1 
i n late x for m wit h parenthese s illustratin g th e 
hierarchica l  structur e o f  th e late x commands . 

W h en executio n begins .  Scavenge r  ha s 
attempte d t o us e th e Airfone ® usin g it s pla n fo r  a 
standar d pa y telephone .  W h e n thi s fail s  an d 
adaptatio n yield s n o progress ,  Scavenge r  ask s fo r 
hel p fro m th e instructions .  T h e resultin g 
interpretatio n proces s i s show n i n figure  2 . 

Sinc e th e Airfone ® instruction s ar e shor t  an d 
contai n n o tabl e o f  contents ,  SPRIT e choose s th e 
secon d pla n (fro m tabl e 2 )  fo r  finding  a  ste p whic h 
Scavenge r  ca n use .  U p o n examinin g th e to p leve l 
(tha t  is ,  th e first  elemen t  o f  eac h top-leve l  late x 
c o m m a nd i n th e instruction s show n i n Figur e 1) , 
on e lis t  structur e i s found .  I f  n o list s ha d bee n 
found ,  SPRIT e woul d hav e trie d anothe r  plan ,  o r  a s 
a las t  resort ,  woul d hav e sk imme d th e entir e 
documen t  unti l  relevan t  tex t  wa s found . 

SPRIT e notes  th e locatio n o f  th e lis t  i n 
memory s o that ,  i f  thes e instruction s ar e use d i n 
th e future ,  th e ste p o f  scannin g fo r  list s wil l  b e 
unnecessary .  Next ,  SPRIT e trie s t o identif y th e 
content s o f  th e list ,  bu t  sinc e i t  ha s n o heading , 
SPRIT e proceed s t o th e nex t  ste p -  ski m th e 
element s i n th e list .  B y skimmin g th e first 
elemen t  i n th e list ,  SPRIT e finds  tha t  "inser t  credi t 
card "  i s coheren t  wit h on e o f  Scavenger' s faile d 
step s -  "inser t  coin" . 

((MiU c ((AIRFON E SYSTEM OPERATING INSTRUCTIONS)) ) 
(\il((Th e Airfon e syste m accept s thes e majo r  credi t  cards.)) ) 
(Cai n Trave l  Card ,  America n Express ,  Cart e Blanche ,  Diner s Clu b 

International ,  Discover ,  enRoute ,  MasteiCard ,  Visa. ) 
(Nbegin (  (enumerate) ) 

(Nitemflnscr t  credi t  car d a s shown. )  (Fac e u p wit h car d nam e t o th e 
right.) ) 

(\iiem(Lx>we r  doo r  handl e ove r  card. )  (Note :  doo r  wil l  remai n locke d 
unti l  handse t  i s  replaced.) ) 

(\item(Observ e lighte d displa y abov e fo r  instructions. ) 
(When instructe d Mapprox .  1 0 sec.\ )  remov e phon e b y firml y 

graspin g to p o f  handse l  an d pullin g out. ) 
(Retur n t o sea l  t o plac e calls.) ) 

(\item(Pres s gree n D I A L T O N E butto n an d wai t  fo r  dia l  tone. )  (T o 
plac e call ,  dia l  A R E A C O D E an d N U M B E R . ) ) 

(\item(T o en d call ,  pres s re d H A N G U P button. )  (T o plac e additiona l 
call s repea t  Ste p 4.) ) 

(\item(Retu m handse t  t o wal l  uni t  fro m whic h i t  wa s taken. )  (Inser t 
heel  firs t  a s shown ,  the n pus h to p i n firmly.) ) 

(\item(Observ e lighte d displa y abov e fo r  instructions. )  (Doo r  handl e 
wil l  rais e automaticall y i n 10-1 5 seconds. ) 
(The n remov e card.) ) 

(\end (  (enumerat e ])) ) 
({Vente r  ((Marg e ((\b f  (Ho w T o Plac e A  Ca U Usin g Th e Airfon e 

System.})))))) ) 

F i g u r e 1 :  T h e A i r f o n e instruction s a s l o a d e d int o 
memory. 
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Got l  "  Ui e a n Airfon e 
Relate d knowledg e - -  Scavenge r  choi e "pay-telephone "  actio n plan . 

Scavenge r  trie d t o execut e "lif t  receiver "  - •  faile d 
Scavenge r  trie d t o execut e "inser t  coin "  - •  faile d du e t o "n o coi n ilo t  found " 

Readin g goa l  -  Fin d firs t  ite p 
Determin e itructur e o f  documen t  "Airfone-instructioni "  - -
***struclur e consist s of :  emphasize d text ,  plai n text ,  enumerate d list ,  an d ver y emphasize d text . 
Choos e readin g pla n -  readin g goa l  matche s "Fin d steps " 

-  Documen t  ha s n o tabl e o f  content s &  i s les s tha n 2  page s i n length . 
***Plan  chose n i s "Fin d step s -  shor t  text " 
Checkin g previou s experienc e fo r  lis t  structure s -  non e found . 
Scannin g to p leve l  fo r  lis t  stmctures . 
***Fbun d on e lis t  structur e '\)egin(enumerate) "  - -  Rememberin g locatio n o f  thi s structur e fo r  futur e us e 
Skimmin g enumerate d list s -

Loo k fo r  lis t  headin g - -  n o headin g found . 
Skimmin g item s ~ 
•••Primar y verb-objec t  pai r  o f  first  ite m i s "Inser t  credi t  card " 
•••Coheren t  relationshi p betwee n "Inser t  credi t  card "  an d "Inser t  coin "  a t  payment . 
•••Tel l  Scavenge r  t o replac e "inser t  coin "  wit h "inser t  credi t  card "  an d reorde r  slep t  wit h "inser t  credi t  card "  befor e "lif t  receiver " 
•••Remembe r  a s "Fin d step s 001 "  successfu l  step s "Sca n to p leve l  fo r  lis t  structures ; 

Sld m firs t  lis t  item " Figur e 2 :  Executio n o f  Airfon e example . 

Scavenge r  execute d "inser t  credi t  card " 
Scavenge r  trie d t o execut e "lif t  receiver "  -  failed . 
Readin g goa l  -  Fin d nex t  step . 
Choos e readin g pla n -  readin g goa l  matche s "Fin d step s 001 " 

~ Documen t  ha s n o tabl e o f  content s &  i s les s tha n 2 
page s i n length . 

•••Pla n chose n i s "Fin d step s 001 " 
Checkin g previou s experienc e fo r  lis t  stmctures . 
•  ••Foun d on e lis t  structur e 'N)egin(enumerate) " 
Skimmin g first  lis t  ite m — 
•••Primar y verb-objec t  pai r  o f  firs t  ite m i s "Inser t  credi t  card " 

Matc h wit h execute d ste p -  n o ne w information . 
P Un fafled . 
Choos e ne w readin g pla n -  readin g goa l  matche s "Fin d steps " 

— Documen t  ha s n o tabl e o f  content s & .  Documen t  i s 
les s tha n 2  page s i n length . 

•  ••Pla n chose n i s "Fin d step s -  shor t  text " 
Checkin g previou s experienc e fo r  hs t  stmctures . 
•••Foun d on e lis t  structur e 'N)egin{enumerate) " 
Skiinmin g enumerate d list s -

Loo k fo r  lis t  headin g ~  n o headin g found . 
SkiJnnun g item s -
•••Primar y verb-objec t  pai r  o f  first  ite m i s "Inser t  credi t  card " 

Matc h wit h execute d ste p -  t » ne w information . 
•  ••Primar y verb-objec t  pai r  o f  secon d ite m i s "Lowe r  doo r  handle " 

No matc h -  ma y hav e ne w information ,  becaus e o f  followin g 
matchin g execute d step . 

Re«d secon d ite m -
•••Secon d ite m i s "Lowe r  doo r  handl e ove r  card. " 

Relationshi p wit h execute d ste p "Inser t  credi t  card "  -  indicate s 
continuatio n wit h prop . 

•••Tel l  Scavenge r  t o inser t  "lowe r  doo r  handle "  afte r  "inser t  credi t 
card "  wit h permanen t  orde r  relationshi p 

•••Remembe r  a s "Fin d step s 002 "  successfu l  step s "Sca n to p leve l 
fo r  lis t  structures ; 

Ski m lis t  item s unti l  n o matc h t o 
execute d step s 

Read lis t  item " 
differeniiate d fro m "Fin d step s 001 "  b y indexin g a s 

continuatio n o f  epuode" . 

Figur e 3 :  Continuatio n o f  Airfon e example . 

Scavenge r  execute d "inser t  credi t  card" ,  "lowe r  doo r  handle" ,  an d 
"lif t  receiver" . 

Scavenge r  trie d t o execute d "liste n fo r  dia l  tone "  -  faile d 
Readin g goa l  -  Fin d nex t  step . 
Choos e readin g pla n -  readin g goa l  matche s "Fin d step s 002 " 

-  Documen t  ha s n o ubi e o f  content s & 
Document  i s les s tha n 2  page s i n length . 

-  Thi s i s a  continue d episod e 
•••Pla n chose n i s "Fin d step s 002 " 
Checkin g previou s experienc e fo r  lis t  structures . 
•••Foun d on e lis t  structur e "^>egin{enumerate) " 
Skimmin g item s -
•••Primar y verb-objec t  pai r  o f  first  ite m i s "Inser t  credi t  card " 

Matc h wit h execute d ste p -  n o ne w information . 
•••Primar y verb-objec t  pai r  o f  secon d ite m i s "Lowe r  doo r  handle " 

Matc h wit h execute d ste p -  n o ne w information . 
•••Primar y verb-objec t  pai r  o f  thir d ite m i s "Observ e lighte d 

display " 
No matc h t o execute d step . 

Read thir d ite m -
•  ••Thir d ite m i s "Observ e lighte d displa y abov e fo r  instmctions. " 

Readin g instmciio n found .  Tr y executing . 
Readin g lighte d displa y ~  n o tex t  o n display . 
Retur n t o origina l  instructions . 
Continu e skimmin g thir d ite m ~ 
•••Nex t  primar y verb-objec t  pai r  o f  thir d ite m i s "Remov e phone " 

Matc h wit h execute d ste p -  n o ne w information . 
•••Fourt h ite m i s compoun d — verb-objec t  pair s o f  fourt h ite m ar e 

"Pres s gree n D I A L T O N E buuon " 
"Wai t  fo r  dia l  tone " 

Matc h foun d betwee n "Wai t  fo r  dia l  tone "  an d faile d ste p 
"Liste n fo r  dia l  tone " 

•••Tel l  Scavenge r  t o inser t  "Pres s gree n D I A L T O N E button " 
befor e "Liste n fo r  dia l  tone "  wit h pcmianen t 
orde r  relationshi p 

•••Not e repeated  step s "Sca n to p leve l  fo r  lis t  structure "  an d 
"ski m 'inser t  credi t  card " 

•••Adjus t  "Fin d step s 002 "  t o b e "Sca n lo p leve l  fo r  bs t 
stmctures ; 

Ski m lis t  item s unti l  n o matc h t o execute d step s 
or  unti l  matc h wit h faile d executio n 

I f  no-matc h the n Rea d lis t  item " 
Scavenger execution completed successfully. 

Figur e 4 :  Conclusio n o f  Airfon e example . 
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SPRIT e the n suggest s tha t  Scavenge r  shoul d 
rq>lac e th e ol d ste p an d wit h "inser t  credi t  card" .  I n 
addition ,  th e readin g step s tha t  execute d 
successfull y ar e remembere d an d store d a s a  cas e o f 
th e pla n "Fin d step s -  shor t  text" .  I f  Scavenge r  ha s 
no furthe r  problems ,  th e readin g tas k i s terminated . 
Otherwise ,  SPRIT e ca n us e th e knowledg e o f  th e 
tex t  i t  ha s alread y foun d t o solv e futur e difficulties . 

Figur e 3  show s a  continuatio n o f  th e Airfon e 
example .  Scavenge r  successfull y use s th e pla n 
informatio n foun d i n th e instructions ,  bu t  i s unabl e 
t o continu e execution .  SPRITe ,  usin g th e 
documen t  an d tex t  structur e determine d a t  th e 
beginnin g o f  th e episode ,  choose s t o us e th e cas e 
develope d i n th e initia l  reading .  UnfcMtunately ,  th e 
cas e wa s to o limite d an d i s unabl e t o fin d th e 
neede d information ,  s o a  ne w pla n i s chosen . 

The ne w pla n chose n i s agai n "Fin d step s -
shor t  text" .  Th e executio n o f  th e pla n i s simila r  t o 
th e previou s execution ,  excep t  tha t  tw o lis t  item s 
ar e skimmed .  Th e secon d lis t  ite m doesn' t  yiel d 
ne w informatio n w h e n skimmed ,  bu t  sinc e i t 
follow s a  successfull y execute d ste p i n a n 
enumerate d list ,  i t  i s  likel y tha t  thi s ite m contain s 
th e nex t  step .  W h e n SPRIT e read s th e sentenc e i n 
full ,  i t  finds  a  referenc e t o th e credi t  car d fro m th e 
previou s step ,  whic h indicate s tha t  "lowe r  doo r 
handl e ove r  card "  i s a  continuatio n o f  th e previou s 
ste p and ,  therefore ,  mus t  b e execute d immediatel y 
followin g th e previou s step .  (Thi s reasonin g use s 
knowledg e abou t  th e enumerate d lis t  structur e i n 
instructiona l  text .  Thi s knowledg e consist s o f 
recognizabl e instructio n pattern s tha t  thi s structur e 
creates. )  SPRIT e return s th e ste p informatio n t o 
Scavenge r  an d agai n remember s th e successfu l 
readin g step s a s a  ne w case . 

Once again .  Scavenge r  execute s th e n e w 
instructions ,  bu t  i s unabl e t o continu e wit h it s 
plan .  Figur e 4  show s th e conclusio n o f  th e 
Airfon e example .  Thi s fina l  episod e wit h th e 
Airfon e instruction s proceed s m u c h lik e th e 
previous ,  excep t  tha t  afte r  executin g th e case , 
SPRIT e notice s tha t  th e ne w informatio n wa s no t 
foun d i n th e wa y tha t  th e cas e indicated ,  s o th e cas e 
i s adapte d t o encompas s th e curren t  execution .  Th e 
cas e i s the n re-store d an d executio n i s completed . 

instructiona l  text )  an d th e formattin g o f  th e specifi c 
tex t  bein g read .  Furthermore ,  ou r  protoco l  stud y 
illustrate s tha t  thi s plannin g mode l  fo r  readin g i n a 
large r  contex t  reflect s th e behavio r  o f  huma n reader s 
mor e accuratel y tha n th e sequentia l  model . 

Th e implementatio n o f  thi s model ,  SPRITe , 
develop s plan s t o rea d a  give n se t  o f  instruction s i n 
th e contex t  o f  engagemen t  wit h a  particula r  device . 
By planning ,  adapting ,  an d storin g n e w cases , 
SPRIT e build s a  librar y o f  severa l  concret e method s 
fo r  readin g whic h ove r  tim e improv e it s proficienc y 
bot h wit h th e specifi c  text s fro m whic h th e 
method s wer e developed ,  an d wit h th e clas s o f  tex t 
i n whic h th e specifi c  text s belong . 
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C o n c l u s i o n 

This paper has shown how reading can be 
approache d a s a  planne d activity .  B y usin g plan s 
fo r  reading ,  th e mode l  describe d i s abl e t o tak e 
advantag e o f  tw o piece s o f  informatio n traditionall y 
ignore d b y computationa l  readin g systems :  1 )  th e 
contex t  i n whic h readin g take s plac e (i.e. ,  th e non -
readin g activit y o f  th e agent) ;  an d 2 )  th e 
characteristi c structur e o f  th e clas s o f  tex t  (e.g. . 
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