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Computerize d document s n o w offe r  a  wid e rang e o f 
option s t o displa y information ,  bu t  littl e i s  know n abou t 
thei r  effec t  o n th e user' s cognitiv e processes .  Thi s research ' 
investigate d th e effec t  o n th e user' s menta l  representatio n o f 
sequentiall y  displayin g text-pictur e information ,  eac h 
elemen t  o r  grou p o f  element s appearin g i n a  selecte d order . 

Sequentiality in information processing 

When a  write r  ha s t o describ e a n objec t  o r  a n event ,  h e ha s 
t o segmen t  th e objec t  t o b e describe d an d the n t o orde r  th e 
selecte d segments .  Thi s proces s mus t  b e carefull y handle d b y 
th e write r  sinc e i t  ha s dramati c effec t  o n th e reader 
understandin g (Deni s &  Cocude ,  1992) .  Conversely ,  a 
pictur e i s  usuall y no t  provide d t o th e reade r  unti l  i t  i s 
completed .  Therefor e th e orde r  i n whic h th e pictur e i s draw n 
does no t  tak e par t  t o th e communicativ e ac t  (Taylo r  & 
Tversky ,  1992) .  Ofte n th e reade r  i s helpe d i n hi s processin g 
of  th e pictur e b y a n adjacen t  text . 

Some studie s hav e investigate d th e cognitiv e effec t  o f  th e 
sequentia l  displa y o f  differen t  picture s representin g severa l 
stage s o f  a  dynami c proces s (Maye r  &  Anderson ,  1992) . 
But ,  t o ou r  knowledge ,  non e ha s addresse d th e effec t  o f  th e 
sequentia l  display ,  par t  b y part ,  o f  a  stati c configuration .  A 
firs t  stud y (Betrancourt ,  Bissere t  &  Faure ,  1996 )  supporte d 
th e assumptio n tha t  th e sequentia l  displa y o f  a  spatia l 
configuratio n (librar y an d villag e maps )  affect s th e user' s 
menta l  segmentatio n o f  th e configuration . 

The experiment 

Subject s wer e presente d wit h a  text-pictur e documen t 
explainin g th e biologica l  contro l  syste m involve d whe n a 
human i s cold .  Thre e display s wer e created :  a  procedura l 
display ,  wher e item s involve d i n th e sam e informatio n flo w 
wer e temporall y clustere d (proces s group) ;  a  functiona l 
display ,  wher e item s providin g th e sam e functio n wer e 
lernporali y clustere d (functio n group )  an d a  stati c displa y o f 
th e whol e documen t  (stati c  group) . 

When drawin g th e documen t  fro m memory ,  mos t  subject s 
followe d a  procedura l  orde r  regardles s t o th e condition .  I n 
contrast ,  whe n describin g th e system ,  9 0 % o f  th e subject s i n 
th e proces s grou p followe d th e procedura l  order ,  agains t  4 0 % 
i n th e stati c grou p an d non e i n th e functio n group .  However , 
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subject s i n th e functio n grou p di d no t  us e th e functiona l 
order .  Difference s betwee n group s wer e statisticall y 
significan t  (x\4)=\1.5 ,  p<.005) . 

I n th e tes t  phase ,  subject s wer e aske d t o solv e paraphras e 
or  inferenc e questions ,  eithe r  fro m a  procedura l  perspectiv e 
or  fro m a  functiona l  perspective .  Fo r  th e paraphrases ,  al l 
group s performe d equall y regardles s th e perspectiv e o f  th e 
questions .  However ,  fo r  inferences ,  ther e wa s a  significan t 
interactio n betwee n th e perspectiv e an d th e typ e o f  displa y 
(F(2,27 )  =  7.6 ,  p  <.005) .  Mo r e precisely ,  th e proces s 
grou p score d bette r  t o procedura l  inference s tha n di d th e 
stati c grou p (F(l,27 )  =  4.5 ,  p  <.05 )  an d th e functio n grou p 
(F(l,27 )  =  8.6 ,  p  <.05) .  Th e functio n grou p score d bette r 
t o functiona l  inference s tha n bot h th e othe r  groups ,  bu t  th e 
difference s wer e no t  statisticall y significant . 

Discussion 

Thi s experimen t  reinforce d th e hypothesi s tha t  a  sequentia l 
displa y affect s th e cognitiv e processin g o f  text-pictur e 
information .  First ,  regardin g th e orde r  use d t o describ e th e 
syste m fro m memory ,  th e procedura l  displa y reinforce d th e 
spontaneou s tren d towar d th e procedura l  orde r  wherea s th e 
functiona l  displa y hindere d thi s spontaneou s trend .  Second , 
we observe d tha t  th e sequentia l  displa y ha d n o effec t  o n 
paraphras e solvin g bu t  improve d performanc e t o inference s 
correspondin g t o th e learne d perspective .  Thi s las t  resul t 
suggest s tha t  th e sequentia l  displa y ha s n o influenc e o n th e 
surfac e level ,  wher e th e explici t  conten t  i s represented ,  bu t 
rathe r  o n th e menta l  mode l  o f  th e situatio n describe d i n th e 
text .  Furthe r  researc h i s n o w i n progres s t o investigat e i n 
whic h exten t  a  sequentia l  displa y m a y affec t  th e structur e o f 
th e representatio n i n memory . 

References 

Betrancourt ,  M. ,  Bisseret ,  A .  &  Faure ,  A .  (i n press) .  Effec t 
of  th e sequentia l  displa y o f  picture s o n th e user' s menta l 
representation :  a n experimenta l  study ,  i n Proceeding s o f 
Usin g Comple x Informatio n Sytems ,  UCIS'96 . 

Denis ,  M .  &  e t  Cocud e M .  (1992) .  Structura l  propertie s o f 
visua l  image s constructe d fro m poorl y o r  wel l  structure d 
verba l  descriptions .  M e m o r y an d Cognition ,  20 ,  497-506 . 

Mayer ,  R .  E .  &  Anderson ,  R .  B .  (1992) .  Th e instructiv e 
animatio n :  Helpin g student s buil d connection s betwee n 
word s an d picture s i n Multimedi a learning .  Journa l  o f 
Educationa l  Psychology ,  84(4) ,  444-452 . 

Taylor ,  H .  A .  &  Tversky ,  B .  (1992) .  Description s an d 
depiction s o f  environnements .  M e m o r y an d Cognition , 
20 ,  483-496 . 

863 

mailto:clranco@psych.stanford.edu

	cogsci_1997_863

