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Abstrac t 

This paper discusses a corpus-based approach to the 

generatio n o f  effectiv e instructions .  Th e approac h 

advocate d employ s a  detjiile d linguisti c stud y o f  a 

corpu s o f  a  broa d rang e o f  instructiona l  text s t o de -

termin e bot h th e rang e o f  grammatica l  form s use d 

i n instructiona l  tex t  an d th e context s i n whic h the y 

ar e vised .  Th e form s tha t  ar e consistentl y use d b y 

technica l  writer s ar e take n t o b e th e mos t  effective . 

The result s o f  thi s stud y ar e implemente d i n a n auto -

mate d tex t  generatio n syste m fo r  instructiona l  text . 
The primar y focu s o f  thi s stud y ha s bee n th e us e 

of  rhetorica l  relation s t o effectivel y cod e action s an d 
thei r  procedura l  relationship s i n instructiona l  text , 

but  th e approac h ca n generall y b e applie d t o differ -

ent  linguisti c issue s an d tex t  genres . 

Introductio n 

Text which prescribes the execution of actions to its 
reader ,  calle d instructiona l  text ,  i s  a  commo n par t  o f 

everyda y life .  Becaus e w e repeatedl y find  oiirselve s 
dealin g wit h it ,  th e automatio n o f  it s  generatio n i s 

greati y desirable ,  bot h fro m th e poin t  o f  vie w o f  th e 

manufacture r  w h o mus t  produc e th e tex t  an d als o 
th e consionxe r  w h o mus t  rea d it .  Thi s automation , 

however ,  reqtiire s a  dee p knowledg e o f  th e rhetori -

cal  an d grammatica l  form s o f  expressio n tha t  mos t 
effectivel y conve y action s an d th e procedura l  rela -

tionships  junon g them .  Thi s pape r  discusse s a n ap -
proac h fo r  acquirin g an d implementin g thi s knowl -

edge . 
What  make s thi s tas k difficul t  i s  tha t  th e jo b o f  in -

structiona l  tex t  itsel f  i s  extremel y difficult .  I t  mus t 

express ,  i n th e largel y linea r  mediun \  o f  text ,  a n in -

herenti y non-lineci r  process .  No t  surprisingly ,  w e 

ru n int o example s o f  tex t  tha t  w e fee l  ar e poorl y writ -

ten .  Consider ,  fo r  example ,  th e followin g excerp t 

fro m a  instructio n manua l  fo r  a  commo n househol d 

furnace : 

(1) Depress knob and hold for 60 seconds after pilot 

has bee n lighted .  Releas e kno b an d tur n t o O N 

position . 

The point of interest here is the procedural status 

of  th e actio n o f  lightin g o f  th e pilot .  I s th e reade r 

exp>ecte d t o manuall y ligh t  th e pilo t  o r  not ? Qos e 

inspectio n o f  th e entir e tex t  reveal s tha t  th e reade r  i s 

indee d expecte d t o manuall y ligh t  th e pilot ,  makin g 

i t  dea r  tha t  th e rhetorica l  statu s an d grammatica l 

for m use d i n th e expressio n o f  th e lightin g actio n 

fai l  t o effectivel y conve y th e procedura l  relationship s 
involved . 

How,  then ,  ar e w e t o determin e th e mos t  effectiv e 

rhetorica l  an d grammatica l  form s fo r  expressin g in -

structions .  Althoug h instruction s themselve s hav e 

a reputatio n a s bein g a  ba d sovirc e fo r  principle s 

of  effectiv e expression ,  th e autho r  contend s tha t  a 
corpus-base d stud y o f  a  broa d rang e o f  instructiona l 

texts ,  a s produce d b y traine d technica l  writers ,  wil l 

uncove r  th e mos t  effectiv e form s o f  expressio n an d 

als o th e precis e context s i n whic h the y shoul d b e 
used .  Th e primar y focu s o f  thi s stud y ha s bee n th e 
use o f  rhetorica l  relation s t o effectivel y cod e action s 
and thei r  procedura l  relationship s i n instructiona l 

text ,  bu t  th e approac h ca n generall y b e applie d t o 

differen t  linguisti c issue s an d tex t  genres . 
Thi s pape r  wil l  discus s th e approache s take n t o 

thi s proble m i n th e fields  o f  Artificia l  Intelligence , 
Psydiology ,  an d Linguistics ,  respectively ,  an d the n 
detai l  th e approac h advocate d here .  I t  wil l  conclud e 

wit h a  discussio n o f  IMAGENE,  a n instructiona l  tex t 
generatio n syste m whic h embodie s th e restdt s o f  thi s 
approach . 

Othe r  Approache s 

Instructional text has been the focus of a number of 

studie s an d implementation s i n Cognitiv e Science , 
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and althoug h som e o f  thi s wor k ha s addresse d othe r 

"instructional "  text s suc h a s comple x objec t  descrip -

tion s an d textboo k tex t  rathe r  tha n ra w procediira l 

text ,  the y Ulustrat e ver y wel l  th e genera l  method -

ologie s adopte d i n th e sub-disdpline s o f  Cognitiv e 

Science .  Al l  o f  thes e methodologie s hav e thei r  plac e 

certcunly ,  bu t  hav e faile d t o addres s th e issue s tha t 

ar e critica l  fo r  th e succes s o f  a n automate d tex t  gen -

eratio n project . 

Artificia l  Intelligenc e 

In Artificial Intelligence, there are two bodies of work 

tha t  ar e o f  interest ,  th e wor k o n understandin g in -

structions ,  an d th e wor k o n generatin g them .  Th e 

understandin g research ,  a s i s typica l  o f  understand -

in g researc h i n general ,  ha s pai d a  fai r  amoun t  o f  at -

tentio n t o th e expressiona l  for m o f  instructions ;  the y 

must ,  afte r  all ,  b e capabl e o f  parsin g th e form s use d 

i n instructions .  Thi s concer n ha s lea d th e researcher s 

t o catalogu e th e variou s form s foim d i n instructiona l 

tex t  corpora ,  suc h a s thos e use d fo r  pixrpose s (D i 

Eugenio ,  1992) ,  repetition s (Rock ,  1992) ,  an d fre e 

adjunct s o f  variou s type s (Webbe r  an d D i  Eugenio , 

1990) .  Althoug h th e result s o f  thi s wor k hav e aide d 

th e IMAGENE project ,  thei r  primar y concer n ha s bee n 

t o determin e th e natur e o f  th e procedura l  relation -

ship s an d h o w the y ar e t o b e represented .  Th e effec t 
of  th e issue s o f  textua l  an d interpersona l  contex t  o n 

expressiona l  for m ar e largel y ignored .  Th e furnac e 

example ,  a s wil l  b e see n later ,  canno t  b e explaine d 

withou t  referenc e t o precisel y thes e issues . 

One woul d expec t  th e choic e o f  expressiona l  for m 
t o b e th e fundamenta l  concer n o f  th e wor k o n gener -

atin g instructions ,  bu t  thi s i s no t  alway s th e case . 

Instructiona l  tex t  generatio n system s (Dale ,  1990 ; 

M c K e o wn e t  al. ,  1990 ;  Mellis h an d Evans ,  1989) ,  deal -

in g wit h othe r  issues ,  hav e tende d t o har d cod e 

choice s a t  th e rhetorica l  leve L Thi s approac h i s 

at  varianc e wit h th e practic e i n actua l  instructiona l 

manuals ,  wher e th e action s bein g specifie d ar e sys -

tematicall y expresse d withi n an y on e o f  a  numbe r 

of  rhetorica l  relations ,  dependin g upo n th e func -

tiona l  context ,  and ,  similarly ,  eac h rhetorica l  relatio n 
i s expresse d i n an y on e o f  a  numbe r  o f  grammatica l 

forms ,  again ,  dependin g upo n context . 

Psycholog y 

Psychological approaches typically involve experi-

menta l  testin g o f  pre-spedfie d expressiona l  forms . 

The genera l  approac h i s t o desig n a n experimen -

ta l  settin g wher e a  se t  o f  instructiona l  form s ca n b e 

teste d fo r  rapidit y understandin g an d accurac y o f 

execution .  Dixo n (1988) ,  fo r  example ,  teste d th e rel -

ativ e efficac y o f  command s like : 

(2a) TYim the left knob to set the top meter to 20. 

(2b )  T o se t  th e to p mete r  t o 2 0 tur n th e lef t  knob . 

The restilts indicated that example (2a) was better, 

but  sai d nothin g o f  th e larg e numbe r  o f  othe r  form s 

of  expressio n tha t  ar e commonl y use d i n instruction s 

t o expres s thi s typ e o f  information ,  suc h as : 

(3a) Set the top meter to 20 by tvmrung the left knob. 

(3b) For setting the top meter to 20, tvim the left 

kno b 

(3c )  T U m th e lef t  kno b s o tha t  th e to p mete r  i s se t  t o 

20. 

(3d )  Tli m th e lef t  kno b unti l  th e to p mete r  i s se t  t o 

20. 

The analysis for the current study indicates that 

th e for m i n exampl e (3d )  i s mos t  commonl y use d 

i n context s tha t  covd d includ e thi s sentence .  Thes e 

psychologica l  method s ar e wel l  suite d t o tes t  th e rel -

ativ e efficac y o f  a  se t  o f  expressiona l  forms ,  bu t  d o 

not  provid e a n effectiv e mean s fo r  determinin g th e 

appropriat e form s t o test .  Wha t  forms ,  fo r  instance , 

shoul d b e teste d fo r  th e furnac e example? ^  Othe r 

psychologica l  studie s o f  mor e genera l  instructiona l 

materia l  (e.g. ,  Britto n an d Giilgoz ,  1991) ,  usin g gen -

era l  readin g comprehensio n models ,  largel y ignor e 

th e grammatica l  for m o f  th e expressioi\ s altogether . 

Linguistic s 

There has simply not been much work in Linguistics 

on instructiona l  text .  Mos t  studie s hav e focusse d o n 

narrativ e an d expositor y text .  Son\ e o f  thi s work , 

particularl y th e wor k withi n Functiona l  an d Cogni -

tive  Linguistics ,  i s  stil l  o f  considerabl e interes t  fo r 

thi s paper .  Thes e school s hav e attempte d t o spec -

if y th e element s o f  th e functiona l  an d cognitiv e con -

tex t  tha t  ar e relevan t  i n a  writer' s choic e o f  on e ex -
pressiona l  for m ove r  anothe r  (e.g. ,  Thompson ,  1985 ; 

Thompson ,  1987 ;  Matthiesse n an d Thompson ,  1987) . 

Thi s work ,  however ,  dealin g wit h othe r  geiues ,  can -

not  alway s b e directi y applie d t o instructiona l  text . 

'The author came up with a list of alternative forms 

earl y i n th e IMAGENE project ,  non e o f  whic h turne d 

out  t o b e commonl y employe d i n th e corpus ,  leadin g 

one t o suspec t  ou r  abilit y  t o inven t  relevjm t  form s t o 

test . 
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typ e nucleu s latcllit e 

Claus e Tabl e 
cUuse# teas e arsument a 

Phras e Tabl e 
typ e prepositio n numbe r  .. . 

^ ^ ^ ^ 

Figur e 1 :  Th e Structur e o f  th e Databas e 

Th e IMAGENE Approac h 

This paper now details the approach taken in the 
IMAGENE projec t  t o idenfcLi y th e relevan t  factor s tha t 

weig h o n th e choic e o f  rhetorica l  statu s an d expres -

siona l  for m fo r  variou s action s an d thei r  procedura l 

relationship s i n instructiona l  tex t  an d ho w thes e fac -

tor s hav e bee n code d i n IMAGENE. 

Corpu s Analysi s 

Because our intuitions concerning rhetorical status 
and grammatica l  for m ar e no t  alway s accurate ,  w e 

must  refe r  t o a  corpu s o f  rea l  tex t  t o determin e bot h 

th e rang e o f  th e rhetorica l  an d grammatica l  form s 

tha t  ar e use d an d th e context s i n whic h the y oc -

cur .  Th e corpu s currentl y consist s o f  approximatel y 

1000 clause s (600 0 words )  o f  instructiona l  tex t  take n 
fro m variou s source s includin g manual s fo r  con -

sumer  electroni c device s an d auto-repair ,  craf t  in -

structions ,  recipes ,  an d first-aid  books .  Thi s corpu s 
was loade d int o a  relationa l  databas e fo r  text ,  th e 

structur e o f  whic h i s depicte d i n figure  1 .  Eac h occur -
rence  o f  a  se t  o f  rhetorica l  relations  simila r  t o thos e 

specifie d i n Man n an d Thompson' s Rhetorica l  Struc -
tur e Theor y (Man n an d Thompson ,  1989 )  wa s the n 

marked ,  alon g wit h a  detaile d representation  o f  th e 

grammatica l  for m o f  it s expression . 

Determinin g th e rang e o f  th e lexica l  an d grammat -
ica l  form s use d i n th e corpu s fo r  eac h rhetorica l  rela -

tio n typ e simpl y involve d queryin g al l  occurrence s 

of  tha t  relation ,  an d the n notin g th e form s tha t  wer e 

used .  Th e proces s o f  distinguishin g betwee n thes e 
form s i n th e generatio n syste m involve d formin g 

and testin g hypothese s concernin g th e co-occurrenc e 

of  functiona l  feature s an d lexica l  an d grammati -

cal  form s (sin\ilci r  t o th e methodolog y advocate d i n 

Cumining ,  1990) .  Fo r  example ,  give n th e result s o f 

Thompson' s stud y o f  piupos e clause s (1985) ,  on e 

migh t  hypothesiz e tha t  al l  globa l  purpos e clause s ar e 

fronted .  A  simpl e databas e quer y show s tha t  9 0 % o f 

th e 3 0 globa l  purpos e expression s i n th e databas e cir e 

fronted ,  providin g goo d evidenc e i n suppor t  o f  th e 

hypothesize d co-occurrence .  Th e structura l  informa -
tio n tha t  supporte d thi s query ,  a s wel l  a s th e othe r 

functiona l  informatio n tha t  wa s vise d i n othe r  part s 

of  th e analysi s ha d t o b e hand-code d i n th e databas e 

t o b e vised . 

Thi s analysi s  ha s resulte d i n broa d generalization s 
concernin g th e wa y action s ar e expresse d i n instruc -

tiona l  tex t  an d ha s tende d t o b e insensitiv e t o isolate d 

example s o f  ineffectiv e text ,  suc h a s th e furnac e ex -

ample .  Th e results  specifi c  t o th e furnac e exampl e 

ar e th e focu s o f  thi s pape r  an d wil l  b e discusse d be -

low . 

IMAGENE 

The results of the corpus analysis just reported 
hav e bee n imp lemente d i n IMAGENE,  a n instructiona l 
tex t  generatio n syste m w h o s e architectur e i s s h o w n 

i n figure  2 .  I M A G E NE tcike s a s inpu t  a  non-linguisti c 
representation  o f  th e action s t o b e expresse d calle d 
th e proces s structure ^  a n d produce s a  tex t  structur e 

tha t  specifie s th e rhetorica l  an d grammatica l  f o r m 

of  th e text .  I t  use s a  singl e syste m ne twor k o f  th e 
fo r m develope d i n Systemic-Functiona l  Linguistic s 

(Halliday ,  1976 )  c m d imp lemente d i n th e P e n m a n tex t 
generatio n syste m ( M a n n ,  1985 )  t o creat e a n d m a n i p -

^Thi s representation  i s lik e tha t  p roduce d b y a  pro -

cedura l  planner ,  bu t  i s  currentl y buil t  b y hand .  Thi s 

ha s al lowe d th e curren t  stud y t o focu s o n th e prob -

le m o f  expressio n rathe r  tha n planiving . 

1025 



Irufuiri a 

Proce M 
Structur e > 

IMAGENE 
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PENMAN 
•̂•• ^  5f-i'̂'?̂̂̂̂"*̂-X"̂'̂ " sWSOS 

Instructiona l 
Text 

F igur e 2 :  I M A G E N E ' s Architectur e 

Scop< 

Globa l 
CofryiPftpcMjnurmat-fiirpei ) 

UniuJt^lnurmai-P^trpomtXnct} 
UnUmJt̂  PurpottStktma ) 
Stntcâ t{ImUmai-Purpoa *  fyrpam) 

OptkMialit y 
Loc4 l 

Optiona l 
PurpoM>NucUus 

Coatrastivcacs s 
Require d 

Contraitiv c 
PHrj)oa€>NycUu t 

Not-Co n traitiv e 

Figur e 3:  J M A G E N Ts Purpos e Slo t  System s 

ulat e th e tex t  structure .  Thi s n e t w o r k currentl y con -

tain s 6 7 system s (o r  decisio n points) .  T h e fragment 

o f  th e sys te m n e t w o r k dedicate d t o purpos e slo t  de -

terminatio n i s s h o w n i n figure 3.  Thi s ne twor k i s t o 

b e read  a s a  discriniinatio n n e t w o r k inquirin g abou t 

thre e conditions ,  scope ,  optioî ality ,  o r  contrastivity . 

T h e pu rpos e i s fronted  b y a  PurposoNucleu s realiza-

tio n statemettti f  i t  i s global ,  optional ,  o r  contrastive . 

T h e surfac e realization  o f  th e tex t  i s  per forme d b y 

Peiunan . 
T h e sjrete m ne twork s bas e thei r  manipvdatio n o n 

th e response s t o a  se t  o f  text-leve l  incfuiries ,  analogou s 

t o Peiunan' s sentence-leve l  inquiries. ^  Thes e in -

quirie s hel p t o determin e w h i c h o f  th e path s throug h 

'Currently ,  thes e inquirie s h a v e no t  imp lemented , 

tha t  i s th e dat a structure s a n d cod e necessar y t o re -

s p o n d t o th e inquir y automaticall y h a v e no t  bee n de -

signed -  Rather ,  th e inquirie s ar e « m s w e r e d manua l l y 

allowin g th e focu s o f  attentio n t o b e o n th e rhetorica l 

a n d grammat ia i l  consequence s o f  th e result s o f  th e 

inquiries . 

th e ne twor k ar e t o b e taken .  I n figure  3 ,  fo r  examp l e 

i f  th e inquirie s determin e tha t  th e purpos e i s globa l 

th e Copy ,  Unlink ,  a n d Structur e realization  statemen t 

ar e executed ,  buildin g th e appropriat e rhetorica l  an c 

grammatica l  structur e fo r  a  globa l  pvirpos e expre s 

sion .  I f  th e purpos e i s no t  global ,  the n th e Option -

alit y syste m i s entere d a n d s o forth .  T h e detcdl s o : 

thi s architectur e a n d h o w i t  deal s wi t h purposes ,  pre -

conditions ,  results,  a n d actio n sequence s ar e beyon d 

th e scop e o f  thi s articl e (fo r  m o r e detai l  se e Vande i 

Linden ,  Gummin g an d Martin ,  1992) . 

T h e Furnac e E x a m p l e 

This section focuses on iMAGENE's approach to the 

expressio n o f  th e pilo t  lightin g actio n i n th e furnac e 

text .  Ther e ar e clearl y problem s wit h th e for m o f  ex -

pressio n i n exampl e (1) ,  bu t  befor e w e ge t  to o har d 

on th e technica l  writer ,  conside r  th e complexit y o f 

th e proces s bein g expressed ,  depicte d graphicall y i n 

figure  4 .  Ther e ar e fovi r  basi c action s (depressing , 

lighting ,  waitin g an d turning) ,  eac h o f  whic h woul d 

normall y b e expresse d a s imperative s wer e i t  no t 

fo r  th e concurrenc y involved -  Th e corpu s stud y ha s 

shown tha t  th e us e o f  th e passive ,  perfectiv e form , 

as wa s use d i n th e furnac e tex t  ("afte r  pilo t  ha s bee n 

lighted") ,  i s no t  a t  al l  commo n i n thi s context .  IMA -

GENE,  whe n give n th e relevan t  aspect s o f  th e context , 

produce s th e followin g mor e commonl y use d form : 

(4 )  Depres s th e knob .  Ligh t  th e pilot ,  a n d wai t  fo r  sixt y 

seconds .  Releas e th e knob ,  an d tur n i t  t o th e O N 

position .  * 

An action, intended to be performed concurrently 

wi t h othe r  actions ,  i s  generall y expressed ,  i f  possi -

ble ,  wit h a  durativ e ver b ("depress") ,  followe d b y 

*In this paper, actual IMAGENE output will be typo-

graphicall y se t  apar t  a s nimibere d example s i n itali c 

font . 
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L Depres s kno b 

1 

1 LiRh t  Pilo t 
1 
1 Wai t  6 0 second s 
1 

1 

1 1 

1 

Tur n t o O N 

1 

Figiir e 4 :  A  graphi c representatio n o f  th e furnac e proces s 

th e concurren t  action s (light "  an d "wait") /  an d cul -

minate d wit h a  discontinuatio n c o m m a n d ("release") . 

A durativ e ver b i s on e whos e actio n i s assume d t o 

be continue d unti l  a n explici t  discontinuatio n ver b i s 

encountered .  T h e semantic s o f  th e verb s themselve s 

ar e sufficien t  t o impl y th e concurrency .  I n thi s exam -

ple ,  then ,  th e principle s o f  expressio n derive d fro m 

a corpus-b£ise d analysi s tmcovere d wha t  appear s t o 

b e a  mor e effectiv e expressio n fo r  thi s procedure . 
Th e natur e o f  iMAGENE' s implementatio n o f  th e re -

sult s als o provide s furthe r  insigh t  t o th e writin g pro -

cess .  Th e contextua l  informatio n inpu t  t o IMAGENE 

ca n b e manipulate d i n c m attemp t  t o produc e a  for m 

tha t  m o r e dosel y matche s th e on e foun d i n a  partic -

ula r  text ,  suc h a s th e furnac e text .  Thi s proces s shed s 

s o me ligh t  o n th e functior̂ a l  criteri a th e write r  m a y 

hav e bee n usin g w h e n the y produce d th e for m i n th e 
manual .  Fo r  example ,  conside r  th e followin g forms , 

on e fro m th e furnac e domcd n an d anothe r  from  th e 

telephon e domain : 

(5a) Depress the knob. Viait for sixty seconds after 

lightin g th e pUot .  Releas e th e knob ,  an d tur n i t  t o 

th e O N position . 

(5b )  Retur n th e OFFISTBY/TAL K switc h t o th e S T B Y 

positio n afte r  you r  call . 

If IMAGENE is told that the action of lighting the 

pilo t  i s  well-know n o r  obviou s t o th e reader ,  i t  pro -

duce s th e for m i n exampl e (5a) .  Earlie r  i n th e furnac e 
text ,  th e technica l  write r  did ,  i n fact ,  mentio n tha t 

th e pilo t  mios t  b e manuall y lighte d an d m a y hav e 

assxune d tha t  thi s wovil d rende r  th e actio n obviou s 

t o th e reade r  Unfortimately ,  suc h a  mentio n doesn' t 

m a ke th e lightin g actio n obvious .  IMAGENE require s 
bot h tha t  th e actio n b e k n o w n t o th e reader  prio r  t o 
th e reading  o f  th e manua l  an d tha t  i t  b e th e focu s o f 

th e curren t  paragraph ,  befor e i t  i s  considere d obvi -

ous .  Thi s i s th e cas e wit h th e actio n o f  makin g a  cal l 

o n a  cordles s telephon e expresse d i n exampl e (5b) . 
Suc h manual s ten d t o assum e tha t  th e reader  alread y 

k n o w s h o w t o us e a  norma l  (non-cordless )  phone , 

thu s makin g th e "you r  call "  actio n obviou s i n th e 

contex t  o f  a  paragrap h o n makin g a  call .  Notic e tha t 

th e expressiona l  form s i n exampl e (5 )  dosel y matc h 

th e for m i n th e origina l  furruc e tex t  i n exampl e (1) . 

Th e action s tha t  ar e considere d obvious ,  th e "light -

ing "  an d th e "you r  call "  actions ,  ar e expresse d ou t 
of  tempora l  order ,  grammaticall y marke d wit h th e 

prepositio n "after" .  Thi s proces s i s calle d rhetorica l 

dentation ,  becaus e a n actio n i s bein g demote d fro m a 

mor e prominen t  imperativ e statu s t o eithe r  a  gerun d 

or  nominaHze d for m fo r  rhetorica l  reasons.  I n th e 
furnac e tex t  thi s demotio n i s inappropriate . 

IMAGENE als o varie s th e expressiona l  for m o f  a n 

actio n tha t  ha s alread y bee n mentione d i n th e text . 

Conside r  thes e examples : 

(6a) Depress the knob. When the pUot is lighted, wait 

fo r  sixt y seconds .  Releas e th e knob ,  an d tur n i t  t o 

th e O N position . 

(6b )  V/he n th e phon e i s installed ,  an d th e batter y i s 
charged ,  mov e th e OFFISTBY/TAL K switc h t o th e 

S T BY position .  Th e phon e i s no w read y t o use . 

In example (6a), IMAGENE has rhetorically demoted 

th e actio n o f  lightin g th e pilo t  t o a  preconditio n ex -

pression ,  presumin g tha t  th e actio n ha s alread y bee n 

mentione d i n th e previou s text .  Althoug h th e fur -

nac e tex t  di d mentio n th e fac t  tha t  th e pilo t  mus t  b e 

lighte d manually ,  thi s previou s mentio n di d no t  ac -

tuall y specif y thi s actio n a s a n imperative .  IMAGENE 

require s tha t  previovi s mentior\ s dte d i n thi s contex t 

b e explid t  imperativ e c o m m a n d s .  Thi s patter n o f 
repeated  mention ,  althoug h o f  questiortabl e us e i n 

thi s furnac e text ,  i s  c o m m o n i n instructio n manuals . 
A preliminar y sectio n wil l  tel l  th e readers  h o w t o 

instal l  a  devic e usin g imperative s whic h qtdt e ofte n 

giv e detaile d sub-step s fo r  installation ,  an d a  subse -
quen t  section ,  o n h o w t o us e th e device ,  wil l  begi n 
wit h a  rhetoricall y demote d actio n i n preconditio n 

for m suc h a s th e one s i n exampl e (6b) .  Here ,  bot h o f 

th e precondition s expresse d ("th e phon e i s installed " 

an d "th e batter y i s charged" )  hav e bee n prescribe d t o 

th e reader  i n a n earlie r  sectio n a s imperatives ,  thu s 

warrantin g th e rhetorica l  demotion .  Thi s for m o f 

rhetoria d demotio n is ,  again ,  no t  appropriat e fo r  th e 

lightin g actio n i n th e fuiriac e example . 
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Conclus ion s 

The current study has advocated the use of a corpios-

base d approac h t o th e generatio n o f  effectiv e instruc -

tiona l  text .  Thi s approac h ca n b e use d t o determin e 

th e form s o f  expressio n consistentl y produce d b y 

technica l  writer s i n particula r  functiona l  contexts . 

Thes e result s ca n b e take n a s indication s o f  th e mos t 

effectiv e mean s o f  expressio n o f  instructions .  Thi s 

approac h wa s contraste d wit h th e approache s take n 

by othe r  researcher s i n vauiou s sub-discipline s o f 

Cognitiv e Scienc e t o th e proble m o f  generatin g in -

structions . 

The pajje r  conclude d wit h a  discussio n o f  IMA -

GENE,  cu i  implementatio n o f  th e result s o f  th e corpu s 

study ,  and ,  i n particular ,  a  detaile d discussio n o f  ho w 

th e result s o f  thi s stud y allowe d IMAGENf E t o produc e 

a mor e effectiv e for m o f  expressio n fo r  th e furnac e 

example ,  a  proces s tha t  i s  quit e difficul t  t o express . 

The broa d generalization s concernin g th e grjimmat -

ica l  for m o f  instructiona l  tex t  brough t  ou t  b y thi s 

stud y an d embodie d i n IMAGENE,  ar e explici t  enoug h 

t o b e subjecte d t o psycholinguisti c verification .  Fur -

ther ,  th e approac h take n is ,  i n principle ,  applicabl e 
t o othe r  granvmatica l  phenomen a an d tex t  genres . 

Futur e wor k o n thi s projec t  include s th e us e o f 

th e sam e methodolog y t o addres s referrin g expres -

sion s i n instructions ,  th* » incorporatio n o f  a  procedu -

rc d plcume r  an d use r  mode l  t o automaticall y produc e 
th e inpu t  t o th e tex t  generator ,  an d th e psycholinguis -

tic  verificatio n o f  th e broa d claim s mad e b y IMAGENE 

concernin g th e mos t  effectiv e form s o f  expressio n fo r 

action s i n variou s functiona l  contexts . 
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