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Abstrac t 

This paper discusses how Scenes, declarative representations of the 
intentiona l  an d attentiona l  structur e o f  discourse ,  facilitat e th e infer -
ence o f  appropriat e responses . 

1 I n t r o d u c t i o n 

When peopl e engag e i n conversation ,  on e o f  th e mos t  strikin g feature s i s 

th e abiUt y o f  th e particpant s t o infe r  th e meanin g o f  utterance s an d re -

spon d appropriately .  Man y researcher s i n discours e processin g explai n thi s 

phenomeno n throug h pla n recognition :  conversationa l  participant s generat e 

and recogniz e plan s t o mak e an d understan d utterance s designe d t o acheiv e 

certai n goals .  Th e mos t  successfu l  wor k alon g thes e hue s ha s involve d in -

dividua l  utterance s [Alle n k ,  Perraul t  80,Cohe n i i  Perraul t  79] .  Recently , 

Gros z an d Sidner[Gros z < k Sidne r  86 ]  hav e suggeste d tha t  w e requir e a  bet -

te r  understandin g o f  discours e structur e i n orde r  t o exten d thi s wor k t o 

sequence s o f  utterance s i n a  larg e discourse . 

Grosz and Sidner have proposed a model of discourse structure with 

thre e distinct ,  bu t  interactin g components : 

•Thi s wor k wa s supporte d b y MITR E Sponsore d Researc h Projec t  90780 . 
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1.  th e structur e o f  th e actua l  sequenc e o f  utterance s o f  th e discours e 

2. a structure of intentions 

3. an attentional state 

The linguisti c structur e o f  th e discours e i s compose d o f  discours e segment s 

(DSs) ,  whic h ar e aggregate s o f  th e actua l  utterance s o f  th e discourse .  Th e 

intentiona l  structur e o f  th e discours e consist s o f  discours e segmen t  purpose s 

(DSPs) ,  whic h specif y ho w th e DS' s contribut e t o th e overal l  purpos e o f  th e 

discours e (th e D P ) .  Gros z an d Sidne r  hav e identifie d tw o intentiona l  rela -

tion s tha t  pla y a  crucia l  rol e i n th e structur e o f  a  discourse :  dominanc e an d 

satisfaction-precedence .  I f  a n actio n (physica l  o r  linguistic )  whic h satisfie s 

one intention ,  sa y DSPl ,  i s  intende d t o partiall y  satisf y anothe r  intention , 

say DSP2 ,  the n w e sa y tha t  DSP 2 dominate s DSPl .  I f  DSP l  mus t  b e sat -

isfie d befor e DSP2 ,  the n w e sa y tha t  DSP l  satifaction-precede s DSP2 .  Th e 

attentiona l  structur e o f  th e discours e i s represente d b y a  collectio n o f  focu s 

spaces .  Th e attentiona l  stat e capture s th e salien t  objects ,  properties ,  an d 

relation s a t  eac h poin t  o f  th e discourse . 

At the MITRE Corporation, we have devised a representation for the 

intentiona l  an d attentiona l  structur e o f  discours e base d upo n thi s model , 

calle d a  scene ,  whic h serve s a s th e basi s fo r  th e discours e componen t  o f 

th e K I N G - K O N G syste m ( a transportabl e natura l  languag e interfac e fo r 

exper t  systems) .  B y keepin g trac k o f  th e curren t  intentiona l  an d atten -

tiona l  stat e discourse ,  K I N G - K O N G i s abl e t o reeiso n abou t  th e underlyin g 

goal s an d intention s o f  th e use r  i n orde r  provid e appropriat e responses .  I n 

thi s paper ,  I  woul d hk e t o briefl y describ e scene s (fo r  a  fulle r  description , 

see[Zwebe n i c Chas e 87] )  an d the n sho w ho w discours e structur e contribute s 

t o th e recognitio n o f  th e speaker' s plan s an d faciUtate s appropriat e an d in -

telligen t  response . 

2 S c e n e s 

A scen e i s a  schem a representation ,  simila r  i n spiri t  t o frame s Minsk y 7 5 

scripts[Schan k &  Abelso n 77] ,  an d relate d formalisms[Bobro w k  Collin s 7 5 
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T HE INTENTIONA L STRUCTURE 

Fiel d 

Name 
Role s 
Inferior s 
Superior s 
Enable s 
Enabled-b y 
Action s 

Descriptio n 

The typ e o f  scen e 
The prominen t  objec t  classe s 
The scene s dominate d b y thi s on e 
The scen e dominatin g thi s on e 
The post-requisit e scene s 
The pre-requisit e scene s 
The exper t  syste m operation s 
appropriat e t o thi s scen e 

T HE ATTENTIONAL STRUCTURE 

Fiel d 

Role-Filler s 
Predecessor s 

Successor s 

Focu s Cach e 

Domai n Goa l 

Descriptio n 

The object s fillin g th e role s 
The scene s precedin g thi s on e 
i n th e actua l  discours e 
The scene s followin g thi s on e 
i n th e actua l  discours e 
The object s availabl e fo r 
anaphori c reference s 
The curren t  exper t  syste m tas k 

Figur e 1 :  T h e Slot s o f  a n Instantiate d Scen e 

A scene defines the potential intentional structure of the discourse of an in-

teractio n wi t h th e exper t  sys te m b y definin g th e user' s intende d action s a n d 

thei r  relationships .  A n instantiate d scen e capture s th e attentiona l  structur e 

of  th e discours e b y recordin g wh ic h intention s hav e bee n satisfied ,  an d w h a t 

object s a n d exper t  sys te m operation s wer e involved . 

In a typical expert system, the user wishes to carry out some t?isk which 

i s ofte n d e c o m p o s e d int o subtasks .  T h e task s involv e a  limite d n u m b e r  o f 

operations ,  wh ic h ca n b e performe d o n a  hmi te d n u m b e r  o f  objec t  classes . 

T h u s ,  eac h scen e contain s informatio n abou t  th e possibl e objec t  classe s in -

volve d i n a  task ,  calle d roles ;  th e potentia l  exper t  syste m operation s o n 

thes e roles ,  calle d actions ;  a n d th e relation s be twee n differen t  tasks ,  th e 

inferior ,  superior ,  enables ,  a n d enabled-b y scenes .  Together ,  thes e piece s 

of  informatio n permi t  th e computat io n o f  th e intentiona l  structur e o f  th e 

actua l  discourse . 

When a scene is recognized as the current intentional state, it is in-

stantiate d i n orde r  t o represen t  th e attentiona l  state .  It s  role s an d focu s 

cach e ar e filled  wit h th e referent s o f  th e object s i n th e curren t  utterance . 
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N a m e:  Oca-Missio n 

Dominates , natesy/ ^  Dominates X 
Dominate s 

N a m e:  Oca-Mission-Fram e 

Roles :  (Oca-Mission-# ) 

Actions :  (xreate-frame ) 

Satisfaction -
Precede s 

^ 

N a m e:  Oca-Targe t 

Roles :  (Target ) 

Actions :  (:fil l  xhang e 
:orde r  etc. ) 

Satisfaction -
Precede s 

Name: 

Roles : 

Oca-Aircraf t 

(Aircraft ) 

Actions :  (:fil l  :chang e 
:orde r  etc. ) 

Figur e 2 :  Th e Intentiona l  Structur e 

predecessor/successor links are created which model the actual flow of the 

interaction ,  an d th e goa l  (whic h exper t  syste m tas k i s involved )  i s recorded . 

See Figur e 1  fo r  a  descriptio n o f  th e mos t  importan t  informatio n maintaine d 

i n a  scene . 

To make this description a little more concrete, consider the following 

exampl e draw n fro m th e Knowledge-Base d Replannin g Syste m ( K R S )  mis -

sio n plannin g application .  Th e primar y goa l  o f  thi s applicatio n i s t o pla n 

an Offensiv e Counte r  Ai r  ( O C A )  mission .  I n orde r  t o achiev e thi s goal , 

severa l  choice s mus t  b e made ,  suc h a s th e targe t  an d th e typ e o f  aircraft . 

Th e syste m i s a  mixed-initiativ e exper t  system ,  whic h i s  capabl e o f  full y 

plannin g missions ,  o r  ca n guid e a  use r  plannin g a  missio n b y verifyin g tha t 

th e use r  ha s mad e appropriat e choice s an d suggestin g suitabl e choice s o n re -

quest .  Th e roo t  o f  th e scen e hierarch y correspond s t o th e D P o f  th e overal l 

discourse-plannin g a n O C A mission .  Th e inferio r  scene s mode l  th e inten -

tion s o f  fulfillin g th e subtask s o f  th e missio n plannin g tsusk .  Eac h scen e ha s 

a singl e rol e an d a  numbe r  o f  exper t  syste m action s (fo r  makin g a  choice , 

changin g a  choice ,  requestin g suitabilit y  information ,  etc.) .  Figur e 2  depict s 

th e intentiona l  structur e an d Figur e 3  th e attentiona l  structur e generate d 
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Instanc e o f  Oca-Missio n 

Z 

Instanc e o f  Oca-Mission-Fram e 

Roles :  Oca-Mission- # fille d wit h 

#<OCA-1001 > 

Exper t  Syste m Action : 

:Create-Fram e 

Instanc e o f  Oca-Targe t 

Roles :  Targe t  fille d wit h 

#<Mermin > 

Exper t  Syste m Action : 

:Fil l 

\ / 

Instanc e o f  Oca-Aircraf t 

Roles :  Aircraf t  fille d wit h 

#<F-4C > 

Exper t  Syste m Action : 

:Fil l 

Note :  (1 )  Arrow s represen t 

predecessor/successo r  link s 

(2 )  # < >  notio n i s a  semanti c 

representatio n 

Figur e 3 :  Th e Attentiona l  Stat e 

by the following discourse fragment: 

User: Create a mission. 

Computer :  Display s a  ne w missio n template . 

User :  Sen d F-4Cs . 

Computer :  Fill s  i n th e aircraf t  slo t  o f  th e templat e wit h F-4C . 

User :  Attac k Mermin . 

Computer :  Fill s  i n th e targe t  slo t  o f  th e templat e wit h Mermin . 

3 I n f e r r i n g A p p r o p r i a t e R e s p o n s e s 

I n orde r  t o respon d appropriatel y t o a n utterance ,  th e syste m mus t  recog -

niz e th e user' s intentio n i n makin g thi s utteranc e withi n th e contex t  o f  th e 
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discourse .  Thi s involve s recognizing ,  throug h us e o f  th e intentiona l  an d at -

tentiona l  structure s o f  th e discourse ,  bot h th e linguisti c ac t  an d th e domai n 

act  intende d b y th e user . 

In an expert system interface, the linguistic acts performed by the user 

ar e typicall y request s t o infor m o r  request s t o act ;  thes e request s ar e m a d e 

t o hel p satisf y th e D P o f  th e interziction ,  namely ,  t o carr y ou t  som e exper t 

syste m task .  T o respon d t o thes e requests ,  th e syste m mus t  understan d th e 

intende d meanin g o f  th e request ,  reaso n abou t  th e rol e o f  thi s intentio n i n 

th e overal l  intentiona l  structur e o f  th e discourse ,  an d selec t  a n appropriat e 

respons e base d upo n th e attentiona l  structur e o f  th e discours e (th e object s 

an d D S P s i n focus) . 

3. 1 R e c o g n i z i n g t h e User ' s In tent io n 

In many natural language systems, the process of recognizing the intentions 

of  utterance s involve s describin g th e user' s speec h act s a s plan s an d recogniz -

in g them[Alle n &  Perraul t  80] ,  [Cohe n < k Perraul t  79] ,  [Sidne r  k  Israe l  81] , 

Sidne r  83b] ,  [Litma n 86] .  I n th e K I N G - K O N G interface ,  thes e act s ar e de -

scribe d a s schemat a o f  pattern s t o b e matched ,  an d th e Respons e Handle r 

(th e portio n o f  th e syste m tha t  determine s th e appropriat e respons e t o a n 

utterance )  use s th e intentiona l  an d attentiona l  informatio n i n th e curren t 

scen e an d linguisti c an d semanti c informatio n fro m th e utteranc e t o recog -

niz e th e user' s pla n an d respon d accordingly .  Sinc e eac h scen e encapsulate s 

a collectio n o f  object s (th e prominen t  role s o f  th e scene )  an d th e domai n 

action s tha t  manipulat e thes e objects ,  th e amoun t  o f  inferencin g involve d i n 

recognizin g th e user' s pla n i s constrained . 

The patterns in the schemata essentially describe the pre-requisites and 

post-requisite s o f  th e pla n correspondin g t o th e user' s intentions .  Eac h 

actio n schem a contain s th e followin g pattern s t o b e matched : 

1.  Scene s -  a  lis t  o f  scene s appropriat e fo r  th e action ,  o r  a  lis t  o f  scene s 

inappropriat e fo r  th e actio n 

2. Speech Act- the Unguistic action of the utterance 
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3.  Semanti c Representatio n -  th e semanti c representatio n o f  th e utter -

ance ,  eithe r  a  backen d operatio n an d it s arguments ,  o r  a  databas e 

relatio n an d it s argument s 

4. Scene Roles - the roles from intentionally related scenes that must 

alread y b e filled 

5. Effects - the effects upon the intentional and attentional structure of 

th e discourse ,  an d th e backend ,  o f  executin g thi s actio n 

W h en th e Scen e Controller ,  th e portio n o f  th e syste m tha t  recognize s th e 

intentiona l  an d attentiona l  state s o f  th e discourse ,  propose s a  scen e t o th e 

Respons e Handler ,  th e Respons e Handle r  trie s t o matc h eac h actio n schem a 

agains t  informatio n fro m th e utteranc e an d th e curren t  scene .  First ,  th e Re -

spons e Handle r  check s t o se e i f  th e scen e i s appropriat e t o th e action .  Then , 

linguisti c feature s fro m th e utteranc e ar e use d t o deduc e th e speec h act . 

Next ,  th e syste m infer s th e domai n actio n o f  th e reques t  b y examinin g th e 

semanti c interpretatio n o f  th e utteranc e (determined ,  i n part ,  b y th e scene) . 

F r o m th e intentiona l  structur e encode d i n th e scene ,  an d th e linguisti c ac t 

an d th e semanti c interpretatio n o f  th e utterance ,  th e Respons e Handle r  in -

fer s th e intentio n o f  th e utterance ;  thi s include s determinin g whethe r  th e 

intentio n i s par t  o f  th e curren t  discours e segmen t  o r  anothe r  one .  Finally , 

th e syste m consider s th e attentiona l  stat e containe d i n th e scen e (th e roles ) 

i n orde r  t o determin e h o w m u c h o f  th e user' s pla n ha s bee n satisfied .  B y 

default ,  al l  satisfaction-precedenc e intention s shoul d hav e bee n satisfied ,  bu t 

th e schem a descriptio n permit s on e t o rela x thi s condition .  I f  th e matc h i s 

successful ,  th e Respons e Handle r  transmit s th e effect s t o th e Scen e Con -

troller ,  s o th e intentiona l  an d attentiona l  state s ca n b e updated ,  an d issue s 

th e appropriat e c o m m a n d s t o th e exper t  syste m t o execut e th e specifie d 

action . 

A couple of examples will clarify how this mechanism allows KING-

K O NG t o provid e intelligen t  responses .  T h e first  exampl e illustrate s h o w 

enablin g action s ar e inferre d an d executed .  Th e secon d exampl e demon -

strate s h o w a n underlyin g reques t  fo r  informatio n i s inferred . 
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3. 2 E x a m p l e :  Implie d Action s 

In the KRS domain, the choice of target is so central to planning an OCA 

missio n tha t  specifyin g a  targe t  signal s th e intentio n o f  creatin g a  ne w mis -

sion .  So ,  i f  th e use r  begin s a  plannin g sessio n b y sayin g "Mak e Mermi n th e 

target, "  th e syste m shoul d first  creat e a  ne w missio n an d the n fill  i n th e tar -

get  slo t  wit h Mermin .  K I N G - K O N G doe s indee d carr y ou t  thi s interaction . 

The intentional structure of this interaction, captured in the intentional 

relation s encode d i n th e scen e hierarch y is : 

DSP (oca-mission) dominates DSP (oca-target) 

D SP (oca-mission-frame )  satisfaction-precede s DSP(oca-target ) 

These intentional relations describe this formal plan: 

INTEND(user ,  I N T E N D (computer ,  DO(pIan-mission)) )  A 

INTEND(user ,  I N T E N D (computer ,  DO(mission-frame)) )  A 

INTEND(user ,  I N T E N D (computer ,  D O (fill (  target ,  Mermin)) )  A 

BELIEVES(user ,  GENERATES(plan-mission , 

mission-fram e A  fill(target,  Mermin)) )  A 

BELIEVES(user ,  E N A B L ES (mission-frame ,  fill(target,  Mermin)) ) 

When th e Scen e Controlle r  propose s th e oca-targe t  scene ,  th e followin g ac -

tio n schemat a bot h match : 

Name:  fill-action 

Scenes :  (oca-target ) 

Speech Act :  :ac t 

Semanti c Representation :  (:fil l  (current-scen e prominent-roles) ) 

Scene Roles :  (enabling-scen e prominent-role s :optional ) 

Effects :  Discourse :  D S P (enabling-scene )  satisfie d A 

DSP (oca-target )  satisfie d 

Backend :  fill  tzurge t  i n oca-missio n firame 
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and 

Name:  create-mission-frame-actio n 

Scenes :  (oca-target ) 

Speech Act :  :ac t 

Semanti c Representation :  (:fil l  (current-scen e prominent-roles) ) 

Scene Roles :  (enabling-scen e prominent-role s :absent ) 

Effects :  Discourse :  DSP(enabling-scene )  satisfie d 

Backend :  creat e oca-missio n fram e 

At  thi s poin t  i n th e discours e th e intentio n o f  th e utteranc e "Mak e Mer -

mi n th e target "  i s INTEND(user ,  I N T E N D (computer ,  DO(fill(target ,  Mer -

min)))) .  Thi s intentio n i s recognize d becaus e feature s o f  th e utteranc e an d 

th e stat e o f  th e discours e represente d i n th e scen e matc h th e specification s 

of  bot h schemata .  Th e domai n actio n i s recognize d b y matchin g th e seman -

ti c representatio n specifie d i n th e schemat a agains t  th e interpretatio n o f  th e 

utteranc e (i.e. ,  t o fill  th e targe t  slo t  wit h Mermin) .  Th e forc e o f  th e utter -

anc e ( a reques t  t o act )  i s deduce d b y matchin g th e Hnguisti c actio n o f  th e 

utteranc e (a n imperative )  agains t  th e speec h ac t  specifie d i n th e schemat a 

and determinin g ho w fa r  th e pla n ha s progresse d fro m th e attentiona l  in -

formatio n i n th e scen e hierarch y (wha t  scen e i s propose d an d whic h inten -

tionall y relate d scene s hav e ha d thei r  discours e purpose s satisfied) .  Further , 

th e fill-action  schem a indicate s tha t  th e satisfaction-precedenc e intention s 

of  th e scen e nee d no t  b e filled  (sinc e th e prominent-role s o f  th e enablin g 

scene-th e scen e tha t  satisfaction-precede s th e curren t  scene-nee d no t  hav e 

been filled).  Sinc e th e missio n fram e ha s no t  bee n created ,  th e schem a 

matches .  Similarly ,  th e create-mission-frame-actio n schem a specifie s tha t 

th e satisfaction-precedenc e intentio n ha s no t  bee n satisfied ,  s o thi s schem a 

als o matches .  Th e effect s specifie d i n th e tw o schemat a ensur e tha t  th e 

create-mission-frame-actio n i s execute d befor e th e fill-action . 

3. 3 E x a m p l e :  Under ly in g Intention s fo r  Informatio n 

Requests for information typically are made to support the satisfaction of 

th e intentiona l  structur e o f  th e plannin g session .  Some o f  thes e question s 

directl y involv e role s an d thei r  attributes ,  an d th e intentio n o f  th e reques t  t o 

832 



obtai n th e informatio n neede d t o fil l  a  missio n fram e slo t  wit h a n appropriat e 

choice . 

Other questions are more obUque and do not directly request information 

abou t  a  role .  Fo r  example ,  conside r  th e followin g discourse : 

User: Send 4 F-4Cs from Halfort to Mermin. 

Computer :  Display s a  ne w missio n templat e an d fills  i n th e 

slots . 

User :  Leav e a t  033 0 hours . 

Computer :  Fill s  i n th e tim e o f  departur e slot . 

User :  Wha t  i s a n F-4C ? 

Computer :  A n F-4 C i s a n oca-aircraft . 

User :  I s th e missio n a t  night ? 

Computer :  Yes .  A  missio n a t  033 0 hour s shoul d no t  b e flown 

by an y o f  Halfort' s  aircraft . 

The intention underlying the final question reflects a concern about the 

night-flyin g abilitie s o f  th e aircraft . 

The intentional structure of this interaction is simply: 

DSP (oca-mission) dominates DSP (oca-aircraft) 

which represents the plan: 

INTEND(user ,  I N T E N D (computer ,  DO(plan-mission)) )  A 

INTEND(user ,  I N T E N D (computer ,  DO(fill(aircraft ,  X))) )  A 

BELIEVES(user ,  G E N E R A T ES (plan-mission ,  fiU(aircraft,  X)) ) 

The first  scen e propose d b y th e Scen e Controlle r  i s  th e oca-aircraf t  scene , 

sinc e tha t  wa s th e previou s intentiona l  an d attentiona l  stat e o f  th e discourse . 

I n thi s context ,  th e followin g schem a matches : 
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N a m e:  aircraft-inferenc e 

Scenes :  (oca-aircraft ) 

Speec h Act :  :infor m 

Semanti c Representation :  (verify(possession(mission-time ,  night)) ) 

Scen e Roles :  (:o r  (current-scen e prominent-role s :present ) 

(constraining-scen e prominent-role s :present) ) 

Effects :  Discourse :  D S P (current-scene )  satisfie d 

Backend :  respon d t o infor m reques t  A 

verif y rol e choice s consisten t  wit h respons e 

The aircraft-inference schema specifies that in the context of the oca-

aircraf t  scene ,  request s fo r  informatio n abou t  th e missio n tim e ar e relevan t 

t o th e discours e purpos e o f  th e scene .  Thus ,  th e intentiona l  structur e o f 

th e interactio n matche s th e intentio n o f  thi s request .  F ro m th e attentiona l 

stat e o f  th e discourse ,  eithe r  th e prominent-rol e o f  th e scen e (th e aircraf t 

i n thi s case )  o r  th e prominent-role s o f  constrainin g scene s (scene s tha t  d o 

not  dominat e o r  satisfaction-preced e th e curren t  scene ,  becaus e th e orde r 

i n whic h th e scene s ar e traverse d i s flexible,  bu t  scene s whos e intention s 

involv e domai n constraints ;  fo r  example ,  th e choic e o f  airbas e an d aircraf t 

constrai n on e another )  mus t  hav e bee n filled;  tha t  i s  th e intention s o f  th e 

curren t  scen e o r  constrainin g scene s mus t  hav e bee n satisfied .  Thi s i s th e 

defaul t  specificatio n fo r  a  reques t  havin g a n underlyin g intention ,  an d th e 

respons e i t  trigger s i s t o answe r  th e surfac e reques t  fo r  information ,  an d t o 

verif y tha t  th e rol e choice s specifie d b y th e Scen e Role s i s consisten t  wit h 

th e resul t  o f  th e infor m act .  Hence ,  th e syste m respond s a s show n i n th e 

abov e fragment . 

* 

Thi s particula r  schem a i s extremel y specifi c  i n it s plan ;  currentl y w e 

ar e generalizin g thi s inferentia l  ability .  Th e schem a wil l  encod e variou s 

relationship s an d attribute s tha t  constrain t  th e tas k represente d b y a  scen e 

(describe d b y th e combinatio n o f  role s an d exper t  syste m operations) ,  an d 

th e effec t  wil l  b e t o verif y tha t  a  particula r  choic e satisfie s thes e constraints , 

t o generat e choice s an d filter  the m b y thes e constraints ,  an d s o on . 
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4 C o n c l u s i o n 

We hav e implemente d a  syste m base d upo n th e discours e structur e mode l 

propose d b y Gros z an d Sidner .  I n a  restricte d domain ,  suc h a s a n exper t 

syste m interface ,  w e hav e discovere d tha t  i t  i s  possibl e t o us e a  represen -

tation ,  calle d scene s t o captur e th e intentiona l  an d attentiona l  stat e o f  a 

discourse ,  an d us e thi s informatio n t o reaso n abou t  a  user' s intentions . 

We d o no t  sugges t  tha t  thi s approac h ca n solv e th e genera l  discours e 

processin g problem ,  bu t  i t  provide s a  mechanis m fo r  trackin g discours e 

and understandin g intention s i n a  restricte d context .  T o mak e thi s sys -

te m mor e flexible,  w e inten d t o generaliz e th e repons e component ,  inves -

tigat e ho w t o acquir e ne w scenes[Moone y i c DeJon g 85 ]  an d reaso n abou t 

misconceptions[Pollac k 86 ]  withi n th e scen e framework . 
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