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Modifyin g Menta l  Mode l s o f  Studyin g 

Jun e Wai  (idll3-ey@violet.berkeley.edu ) 
Charle s Woodso n (woodson@soe.berkeley.edu ) 

Cognitio n an d Developmen t 
Universit y  o f  Californi a 

Berkeley ,  C A 94720-167 0 U S A 

Abstrac t 

When persons intentionally act to learn, they use a mental 
model  o f  studyin g t o choos e amon g thei r  repertoir e o f 
stud y act s o n th e basi s o f  belief s abou t  th e effectivenes s o f 
thes e acts .  On e importan t  educationa l  objectiv e i s t o 
develo p tha t  menta l  mode l  t o b e mor e i n agreemen t  wit h 
our  scientifi c  knowledg e abou t  studying .  I n thi s 
experiment ,  subject s wer e aske d t o recommen d stud y 
action s fo r  fictitiou s student s describe d i n computer -
presente d scenarios .  Feedbac k fo r  on e grou p wa s designe d 
to reflec t  ou r  scientifi c  knowledg e abou t  learning ,  an d fo r 
th e othe r  i t  wa s randoml y determined .  Student' s repertoir e 
of  stud y act s expande d i n bot h groups ,  an d th e act s selecte d 
i n th e scientific-feedbac k grou p becam e mor e congruen t 
wit h scientifi c  knowledg e abou t  studying . 

Introduction 

Studyin g involve s intentiona l  action s fo r  th e purpos e o f 
learning .  Woodso n (1997 )  ha s propose d a  mode l  o f  studyin g 
tha t  include s a  repertoir e o f  step s an d a  se t  o f  belief s abou t 
th e effect s o f  thes e step s hel d b y eac h student . 

One o f  th e majo r  finding s fro m researc h o n scienc e 
educatio n i s  tha t  student s ofte n develo p misconception s 
about  th e phenomen a o f  physic s (Pfund t  &  Duit ,  199 1 
provid e a  bibliography) ,  an d thes e misconception s ofte n ar e 
majo r  impediment s t o solvin g physic s problem s an d 
understandin g physic s (Ploetzner ,  1995) .  Th e studen t  wh o 
uses a  menta l  mode l  o f  studyin g tha t  i s mor e congruen t  wit h 
our  scientifi c  understandin g o f  learnin g i s likel y t o mak e 
choice s tha t  lea d t o mor e learning . 

Student s hav e bee n foun d t o appl y th e knowledg e gathere d 
fro m studyin g example s t o solv e late r  problem s an d develo p 
proble m solvin g skill s t o solv e late r  problem s (Chi , 
Bassok ,  Lewis ,  Reimann ,  &  Glaser ,  1989) . 

The purpos e o f  thi s stud y wa s t o tes t  a  procedur e fo r 
modifyin g th e menta l  mode l  student s hav e o f  studyin g b y 
presentin g the m wit h a  larg e collectio n o f  example s an d 
feedbac k abou t  th e effect s o f  action s withi n thos e examples . 

Method 

Subjects and design Fifty undergraduate students were 
randoml y assigne d t o a  scientific-knowledg e feedbac k 
conditio n an d a  random-feedbac k condition . 

Materials .  Scenario s representin g typica l  stud y situation s 
student s fac e wer e presente d b y computer . 

Choices .  Followin g eac h scenario ,  student s wer e aske d t o 
advis e th e scenari o student s fro m a  lis t  o f  15 0 stud y acts , 
categorize d i n 2 4 categories ,  an d thre e globa l  categorie s 
(Woodson ,  1997) . 

Feedback .  Feedbac k wa s give n abou t  wha t  th e scenari o 
student s di d (th e sam e fo r  bot h groups )  an d th e resultin g 
learnin g i n term s o f  a  tes t  scor e fro m zer o t o 100 .  Fo r  th e 
scientifi c  grou p th e amoun t  o f  learnin g reporte d wa s base d 
upo n estimate s fro m th e scientifi c  basi s fo r  stud y skills . 
For  th e rando m group ,  feedbac k wa s randoml y selected . 

Results and Discussion 

Subjects in the scientific-feedback group (mean 11.3 to 
mean 22.4 ,  t=3.12 ,  p<.05 )  an d random-feedbac k grou p 
(mean 10. 6 t o mea n 20.4 ,  t=2.77 ,  p<.05 )  bot h increase d i n 
th e numbe r  o f  act s the y use d i n thei r  recommendations .  Th e 
averag e "scientific "  rankin g fo r  th e act s recommende d b y th e 
scientific-feedbac k grou p improve d fro m 7. 2 t o 5. 3 (t=2.2 , 
p<.05) ,  whil e tha t  fo r  th e random-feedbac k grou p di d no t 
improv e ove r  th e trainin g perio d (7. 0 t o 6.3 ,  p  >  .05) . 

The menta l  mode l  student s use d appear s t o hav e bee n 
relativel y easil y modifie d t o includ e a  large r  repertoir e o f  act s 
and th e choic e o f  act s wa s modifie d b y informatio n abou t  th e 
impac t  o f  action s fictitious  studen t  too k i n th e examples . 

References 

Ploetzner, R. (1995). How misconceptions affect formal 
physic s proble m solving :  model-base d prediction s an d 
empirica l  observations .  Proceeding s o f  th e Seventeent h 
Annua l  Conferenc e o f  th e Cognitiv e Scienc e Societ y (pp . 
248-252) .  Hillsdale ,  NJ :  Lawrenc e Erlbau m Associates . 

Pfundt ,  H. ,  &  Duit ,  R .  (1991) .  Bibliography :  Students ' 
alternativ e framework s an d scienc e educatio n (3r d ed.) . 
Kiel ,  Germany :  Institut e fo r  Scienc e Education . 

Chi ,  M .  T .  H. ,  Bassok ,  M. ,  Lewis ,  M .  W. ,  Reimann ,  P. , 
& Glaser ,  R .  (1989) .  Self-explanations :  H o w student s 
stud y an d us e example s i n learnin g t o solv e problems . 
Cognitiv e Science ,  13 ,  145-182 . 

Woodson,  C .  (1997 )  Expert' s an d Non-Expert' s  Menta l 
Model s o f  Studying ,  submitte d fo r  publicatio n 

1081 

mailto:idll3-ey@violet.berkeley.edu
mailto:woodson@soe.berkeley.edu

	cogsci_1997_1081



