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TE)Cr  OOMPBEHHCICN :  MfSCROSTRUCTUFE AN D FRAf C 

J.P. ROSSI 

Universit § d e Poitier s 

Laboratoir e d e Psychologi e d u Langage ,  CNRS U.A .  66 6 

In the last 15 years, cxDgnitive research on text comprehension has 

focuse d eithe r  o n th e descriptio n o f  th e prepositiona l  conten t  o f  text s 

(analysi s o f  relationship s betwee n proposition s o r  concepts) ,  o r  th e stud y 

of  a  pre-existin g patter n store d i n lon g ter m manor y alternativel y calle d : 

"frame "  (Minsky ,  1975 ;  Frederiksen ,  1986) ,  "script "  (Schan k an d Abelson , 

1977) ,  "scenario "  (Sanfor d an d Garrod ,  1981 )  o r  "schema "  (Rimelhar t  an d 

Ortony ,  1977) . 

Thes e differen t  term s correspon d t o varietie s o f  schemas .  Th e tex t 

schema i s a  semanti c networ k whic h describe s th e c o m o n component s o f 

classe s o f  text s an d thei r  interrelationships .  Thes e ar e ccmpose d o f  node s 

and links .  I n Mandle r  an d Johnson' s (1977 )  stor y grarrma r  theor y th e node s 

ar e Beginnin g (B) ,  Reactio n (R) ,  Goa l  (G )  ,  Attemp t  (A) ,  Outcom e (O )  an d 

Endin g (E) .  I n th e Beginnin g (B )  th e protagonist s ar e face d wit h a  problem , 

the y Reac t  (R) ,  fonnulat e a  Goa l  (G )  ,  produc e a n Outcom e (0) .  Th e Endin g (E ) 

i s th e conclusion .  Fo r  th e partisan s o f  stor y granmar s thi s typica l  networ k 

i s progressivel y internalize d b y individual s throug h repeate d exposur e 

(hearin g an d reading )  t o storie s (Denhiere ,  1986) .  Fe w studie s hav e bee n 

conducte d o n scientifi c  tex t  schema ,  wit h th e exceptio n o f  Frederikse n 

(1986) ,  wh o introduce d th e notio n o f  "proble m frame" .  Th e principa l  node s o f 

thi s fram e are :  proble m states ,  procedures ,  resul t  state s an d goal .  Th e 

proble m fram e wil l  b e employe d i n th e experimen t  describe d below .  Frame s 

guid e comprehensio n an d gover n th e recover y o f  informatio n store d i n memor y 

when th e individua l  mus t  recal l  o r  sunrmariz e a  story ,  (Denhiere ,  1986) . 

Curren t  researc h aim s a t  constitutin g tex t  grammar s an d evaluatin g th e 

rol e o f  schana s i n tex t  encoding ,  tex t  comprehensio n an d recall . 

Cross-cultura l  invarianc e o f  narrativ e structur e ha s bee n atteste d t o fo r 

literat e an d nonliterat e societie s a s wel l  (Mandler ,  Scribner ,  Col e & 

Deforest,1980) .  Peopl e recal l  storie s throug h schema s (Glenn ,  1978) . 
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Conprehension is facilitated if the text fits in the schema (Kintsch and 

Yarbrough ,  1982) .  I n educationa l  studies ,  Rahman an d Bisan z (1986 )  showe d 

tha t  i n reconstructio n an d recal l  tasks ,  bot h goo d an d poo r  reader s us e a 

stor y schem a whe n th e stor y followe d th e canonica l  forma t  bu t  poo r  readers ' 

stor y schem a "wa s eithe r  no t  a s wel l  develope d o r  a s efficientl y use d a s 

goo d readers'" .  Cuin g poo r  reader s t o us e a  stor y schem a doe s no t  facilitat e 

thei r  recall .  Thes e dat a ar e no t  informativ e a s t o ho w schema s interven e i n 

readin g comprehensio n becaus e a  goo d reade r  i s a n individua l  wh o construct s 

a goo d macrostructur e an d a  macrostructur e i s goo d i f  i t  reflect s th e tex t 

schema.  T o evaluat e th e functio n o f  schem a i n tex t  comprehensio n i t  i s 

necessar y t o provid e a  descriptio n o f  wha t  i s theoreticall y happenin g a s on e 

reads .  Thi s require s opposin g tw o basi c mode s o f  informatio n processing :  a 

top-dow n mode l  an d a  bottan-u p model .  I n th e firs t  mode ,  th e top-dow n model , 

th e reade r  activate s a  schem a an d searche s fo r  informatio n t o fi t  i n eac h 

nod e (Adam s &  Colins ,  1980) .  Th e bottcm-u p processing ,  work s i n th e opposit e 

direction :  i n th e absenc e o f  pre-existin g schemas ,  th e cognitiv e syste m 

construct s a  macrostuctur e t o reflec t  th e tex t  schema . 

The presen t  experiment s wer e designe d t o validat e mod e o f  informatio n 

processing .  I f  th e activatio n o f  schem a facilitate s tex t  comprehension , 

performanc e i n comprehensio n an d sum îarizatio n task s shoul d b e improve d i f 

th e subjec t  i s  give n informatio n o n th e schema .  I n contrast ,  i f 

comprehensio n i s independen t  o f  schan a activation ,  informatio n o n th e schem a 

shoul d prov e inefficient ,  an d onl y macrostructur e informatio n shoul d hav e a 

positiv e effect .  Similarly ,  i f  th e schem a i s purel y a  mean s fo r  constructin g 

th e macrostructure ,  th e activatio n o f  a n adequat e schem a shoul d improv e 

performance ,  bu t  t o a  lesse r  exten t  tha n macrostructur e informatio n alone . 

METHOD 

Materia l 

Two extract s fro m 5t h grad e schoo l  textbook s o f  wer e selected .  Th e 

first ,  entitle d "Th e Inventio n o f  Th e Printin g Press "  wa s compose d o f  20 8 

words ,  2 2 lines ,  1 0 sentences ,  12 6 proposition s (Turne r  an d Green,1978 )  an d 

5 paragraphs .  I t  wa s use d fo r  practice ,  an d a s a  pretes t  fo r  matchin g 

subjects . 
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The second text used in the 5 conditions dealt with "How to Measure the 

Distanc e betwee n Stars" .  I t  wa s mad e u p o f  23 7 words ,  2 5 lines ,  1 4 sentence s 

and 14 2 propositions .  Th e tex t  wa s divide d int o 5  paragraph s :  th e firs t 

presente d th e problem ,  th e secon d gav e a n explanation ,  an d eac h o f  th e thre e 

renainin g paragraph s suggeste d a  solutio n an d provide d a n example . 

The raacrostructure  appeare d a s th e las t  sentenc e o f  eac h paragraph . 

Bot h text s wer e type d o n sheet s o f  paper . 

A five-ite m questionnair e o n macrostructur e constituent s wa s devise d 

fo r  eac h text .  Th e firs t  questio n deal t  wit h th e tex t  topi c (firs t 

paragraph) ,  e.g .  "Vha t  i s th e tex t  about?" .  Th e secon d ite m deal t  wit h th e 

secon d paragrap h an d s o on .  Subject s wer e aske d t o respon d i n writin g i n th e 

spac e provide d belc w eac h question .  A  blan k shee t  wa s furnishe d t o writ e a 

summary . 

PROCEDURE AND DESIGN 

Fiv e condition s wer e teste d : 

Grou p 1 .  text s wit h n o annotatio n (contro l  group ) 

Grou p 2 .  text s wit h macrostructur e sentence s underline d 

Grou p 3 .  text s wher e th e fram e (heading s correspondin g t o th e tex t 

structure )  wer e indicate d i n lis t  for m inserte d betwee n th e titl e an d th e 

beginnin g o f  th e tex t  (problem ,  explanatio n o f  problem ,  firs t  solutio n an d 

firs t  example ,  secon d example ,  thir d example.. ) 

Grou p 4 .  th e fram e heading s wer e indicate d i n th e margi n nex t  t o eac h 

paragrap h 

Grou p 5 .  fram e informatio n identica l  t o Grou p 4 ,  plu s macrostructur e 

sentence s underline d a s i n Grou p 2 . 

Hypothese s a s t o th e rol e o f  th e fram e an d th e macrostructur e wer e 

teste d b y comparin g performance s acros s groups .  I f  th e fram e alon e i s 

important ,  the n GKi2<G3<G4=<55 ,  i f  th e fram e ha s n o effect ,  the n 

G1^3=<i4<G2=<i5 .  I n contrast ,  i f  th e schem a guide s th e constructio n o f  th e 

macrostructure ,  the n G1<G3<G4<G2<G5. 

The subject s rea d th e text ,  wrot e a  sunnmar y an d answere d th e 

questionnaire .  The y wer e informe d tha t  eac h tex t  wa s score d o n th e basi s o f 

20 point s an d tha t  the y woul d b e allotte d 2 5 minutes .  Subject s wer e allowe d 

704 



J.p .  ROSSI 

to have the text in front of than during the entire experiment and could 

cxsnsul t  i t  freel y whe n writin g th e summar y an d answerin g questions . 

The experimen t  wa s divide d int o tw o phases .  I n phas e 1 ,  al l  th e 

subject s rea d th e tex t  entitle d "Th e Inventio n o f  th e Printin g Press" ,  wrot e 

th e sunnmar y an d answere d th e questions .  Thes e result s wer e the n use d fo r 

matchin g subject s wh o wer e assigne d t o eac h o f  th e fiv e conditions .  Phas e 2 

was identica l  t o Phas e 1  excep t  tha t  th e tex t  use d wa s "He w t o measur e th e 

distanc e betwee n stars "  an d th e informatio n provide d t o th e subject s varie d 

acros s conditions .  Th e tw o phase s wer e adninistere d a t  a  two-wee k interva l 

i n th e sam e schoo l  o n Monday s an d Tuesdays . 

Subject s 

The sampl e wa s compose d o f  10 0 childre n i n th e las t  year s o f  Frenc h 

elementar y schoo l  (5t h grade) .  Th e mea n ag e wa s 10, 1 year s +/ -  6  months .  Th e 

subject s wer e attendin g 4  school s whic h catere d t o simila r  socioeconomi c 

backgrounds .  A s a  functio n o f  score s o n th e firs t  text ,  th e subject s wer e 

assigne d t o on e o f  th e 5  conditions ,  t o for m matche d groups . 

Scorin g 

A gri d indicatin g th e correc t  answer s t o eac h ite m an d th e scor e wa s 

constructe d b y tw o judges .  Eac h questio n wa s score d o n th e basi s o f  a  tota l 

of  4  points ,  yieldin g a  maximu m scor e fo r  eac h tex t  o f  2 0 points .  Scorin g o f 

th e summarie s wa s obtaine d b y comparin g subjects '  response s wit h a  mode l 

sonmar y produce d b y tw o judges .  Response s wer e weighte d s o tha t  eac h o f  th e 

fiv e part s o f  th e tex t  ha d th e sam e nunnbe r  o f  points .  Maximu m scor e wa s 20 . 

Response s t o th e questionnair e an d th e sunnmarie s wer e score d 

independentl y b y tw o judges .  Disagreement s wer e easil y resolve d throug h 

discussion . 

On th e basi s o f  performanc e o n tex t  1 ,  fiv e homogeneou s matche d group s 

wer e formed .  Th e mean s fo r  thes e group s appea r  i n Tabl e 1 .  N o significan t 

difference s wer e observed ,  an d th e F s wer e al l  les s tha n 1 . 

RESULTS 

The mean s fo r  th e questionnair e an d th e sunmar y fo r  th e 5  group s appea r 

i n Tabl e 1 . 
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TABLE 1. Means and standard deviations for scores of the 5 groups of 

subject s 

Group s G l  G 2 G 3 G 4 G 5 

Quest. . M 

S.D . 

M 

9.0 5 

4.7 0 

9.3 5 

12.2 0 

4.2 6 

13.6 0 

11.0 0 

3.9 3 

11.2 5 

11.3 5 

3.5 4 

11.1 5 

11.9 5 

5.8 1 

12.3 5 Suimiar y 

S.D .  5.5 2 5.5 1 5.2 8 4.3 4 3.6 0 

Questionnaire Results 

The contro l  grou p (Gl )  performe d significantl y wors e (F(l,95)=5.1 9 

p<.01 )  tha n th e othe r  groups .  Th e fou r  experimenta l  group s {G2,G3rG4,G5 ) 

exhibite d equivalen t  score s (F<1) .  When th e problem-fram e wa s indicate d i n 

th e margin ,  performanc e wa s no t  bette r  tha n whe n th e problen-fram e wa s 

liste d a t  th e star t  o f  th e tex t  :  F< 1 fo r  grou p 3  v s Grou p 4 .  Similarly , 

performanc e di d no t  diffe r  whe n th e problem-fram e informatio n wa s adde d t o 

th e macrostructur e (grou p G 2 v s G5 ,  F<1 )  o r  whe n macrostructur e informatio n 

was adde d t o th e problem-fram e (  G 5 v s G3G4 F<1) .  Regardles s o f  th e typ e o f 

annotation ,  problem-fram e informatio n wa s a s efficien t  i n improvin g 

performanc e a s underlinin g th e macrostructur e (G 2 v s G 3 G3 ,  F<1) . 

Sunnar y Result s 

The summar y mean s d o no t  diffe r  fro m thos e obtaine d o n th e 

questionnair e (F<1) .  Th e observe d effect s wer e identica l  :  positiv e impac t 

of  ai d i n th e for m o f  annotatio n a s compare d t o th e contro l  grou p tex t 

(F(l,95 )  =  4.9 6 p.<015) ;  n o significan t  difference s betwee n th e experimenta l 

group s ( F (3,76 )  =  1.16 ,  ns ) . 

The grou p x  typ e o f  tas k interactio n di d no t  reac h significanc e (F<1) . 

The scorin g systo n fo r  th e surmar y obviousl y generate s thi s result . 

The analyse s presente d abov e wer e base d o n grou p data .  I t  i s  likel y 

hcweve r  tha t  th e efficienc y o f  ai d wil l  var y accordin g t o th e typ e o f 

subject .  Arguabl y annotatio n woul d b e o f  littl e hel p t o subject s wh o alread y 

implemen t  th e typ e o f  processe s indicated ,  bu t  o n th e contrar y woul d b e 

highl y efficien t  i n subject s wh o d o no t  kno w ho w t o proceed .  Thu s reader s 

who score d lo w o n th e practic e tex t  wer e assume d no t  t o hav e mastere d 

adequat e processin g technique s i n contras t  t o hig h scorers ,  wh o wer e assune d 
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to use efficient strategies. On the basis of the scxsre for comprehension 

question s o n th e practic e text ,  2  group s o f  subjet s wer e formed :  Goo d 

Conprehender s (G.C. )  whos e comprehensio n score s wer e =/ > 12 ;  Poo r 

Comprehender s (P.C. )  whos e score s wer e <  10 .  Suitinar y score s wer e handle d i n 

th e sam e way :  score s fo r  Goo d Sunnmarizer s (G.S. )  wer e =/ > 12 ;  Poo r 

Suramarizer s (P.S. )  score d unde r  10 .  Th e nunbe r  o f  subject s an d th e mea n 

performance s fo r  thes e tw o group s appea r  i n Table s 2  an d 3 . 

The tw o group s diffe r  significantl y ( F (1,80 )  =  29.70 ;  p  .<.001) . 

Al l  th e aid s improv e performanc e significantl y i n Poo r  Comprehender s : 

F (1,35 )  =  5.26 ,  p .  <  .0 2 bu t  th e mean s fo r  th e fou r  experimenta l  group s 

(G2,G3,G4,G5 )  d o no t  diffe r  significantl y  (F<1) . 

I n contrast ,  th e performanc e o f  G.C .  wer e significantl y improve d whe n 

th e macrostructur e wa s underlined .  Onl y thi s condition ,  whe n compare d t o 

thos e wher e th e macrostructur e wa s no t  underlined ,  reache s significanc e ( F 

(1,27 )  =  13.15 ,  p.=.001) . 

TABLE 2 .  Questionnair e result s fo r  goo d an d poo r  conprehender s 

Group s 

PC n 

M 

S.D. 

GC n 

M 

S.D. 

TABLE 3 . 

Group s 

PS n 

M 

S.D . 

GS n 

M 

S.D. 

Gl 

9 

5.4 4 

3.7 1 

7 

12.2 8 

3.4 0 

Summary 

Gl 

10 

5.6 0 

4.2 7 

7 

12.8 5 

4.5 6 

G2 

8 

10.6 2 

3.5 8 

9 

15.6 6 

3.2 4 

result s fo r 

G2 

10 

10.6 0 

5.0 8 

8 

18.2 5 

2.0 5 

G3 

7 

10.2 8 

4.9 9 

10 

10.5 0 

3.2 7 

goo d an d 

G3 

11 

9.8 1 

5.4 7 

6 

13.5 0 

3.6 7 

G4 

6 

7.6 6 

3.2 6 

11 

13.3 6 

2.2 7 

G5 

10 

9.4 0 

6.8 6 

8 

15.3 7 

2.3 8 

poo r  suiuiiarizers . 

G4 

9 

9.3 3 

4.0 6 

9 

13.3 7 

4.6 5 

G5 

10 

10.2 0 

3.0 1 

7 

14.5 7 

3.4 5 
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The suTimary results (see Table 3) exhibit similar trends. All the aids 

significantl y improv e performanc e o f  Poo r  Summarizer s wherea s onl y th e 

underlinin g o f  th e macrostructur e i s significantl y efficien t  fo r  Goo d 

Sutmarizer s (F(l,27 )  =  5.07 ,  p.03) . 

CONCLUSION 

Overall ,  th e finding s indicat e tha t  problem-fram e knowledg e i s a s 

usefu l  a s macrostructur e knowledg e fo r  tex t  conprehensio n an d sunmarizing . 

The fran e thu s appear s t o hav e a n effec t  simila r  t o th e macrostructur e o n 

tex t  processing.Th e difference s i n efficienc y o f  thes e tw o type s o f  aid s 

onl y appea r  whe n th e subject s ar e classifie d a s goo d o r  poo r  canprehenders / 

suTtmarizers . 

Al l  th e aid s teste d i n thi s stud y prove d t o b e efficien t  fo r  poo r 

canprehender s an d summarizers .  Fram e knowledg e an d th e macrostructur e ar e 

equall y efficien t  fo r  Poo r  Canprehender s bu t  thei r  processin g strategie s ar e 

apparentl y inefficient .  Al l  aid s hav e th e effec t  o f  improvin g performanc e 

and non e interfere d wit h thei r  mod e o f  processing .  Howeve r  th e improvemen t 

observe d i n thes e subject s wa s no t  sufficien t  t o brin g the m u p t o th e leve l 

of  th e goo d canprehender s wh o receive d n o aid .  Thi s seem s t o sugges t  tha t 

poo r  canprehenders /  summarizer s us e th e informatio n provide d t o the m i n th e 

for m o f  aids ,  bu t  d o no t  integrat e thi s informatio n int o thei r  processin g 

strategies . 

Onl y macrostructur e informatio n improve s performanc e i n Goo d 

Canprehender s an d Sunmarizer s wherea s problem-fram e informatio n ha s n o 

effect .  Ther e ar e thre e possibl e explanation s fo r  this .  Firs t  o f  all ,  fram e 

informatio n ma y no t  b e necessar y t o comprehension .  Secondly ,  fram e 

informatio n wa s redundan t  becaus e thes e subject s alread y ha d a  problem-fram e 

available .  Thirdly ,  th e fram e provide d wa s no t  sufficien t  fo r  th e 

constructio n o f  th e macrostructure .  Thi s coul d hav e bee n becaus e th e 

problem-fram e wa s inappropriat e o r  becaus e th e operation s necessitate d b y 

th e activatio n o f  th e fram e wer e conplex . 
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