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See It !  D r a w It !  M a k e I t  M o v e ! 

D y n a m i c Representation s o f  Causa l  Mode ls : 

T h e sT c Projec t 

Cecil D. Robinson, Heidi B. Carlone, Cyndi Rader, and Carlos E. Garcia 
Schoo l  o f  Educatio n 

Universit y  o f  Colorado ,  Boulde r 
Boulder ,  C O 80309-024 9 

r o b i n s c d S u c s u . C o l o r a d o . E D U 

The scienc e theater/tcatr o d e ciencia s (sTc )  projec t  i s 
investigatin g th e us e o f  model s t o creat e dynanti c 
representation s o f  scientifi c  concept s wit h elementar y schoo l 
students .  Ou r  researc h use s th e Apple ® KidSi m applicatio n 
as a  too l  fo r  student s t o creat e thei r  ow n models .  KidSi m 
enable s student s t o represen t  scientifi c  phenomen a throug h 
th e us e o f  pictorial-base d models ,  b y allowin g the m t o appl y 
•rules '  t o th e 'pieces '  o f  thei r  model .  Th e dynami c 
interactio n tha t  occur s betwee n th e student ,  computer ,  an d 
resultin g mode l  challenge s students '  existin g representation s 
of  th e phenomen a bein g modele d (Hutchins ,  1995 )  ~  a s on e 
fifth  grade r  said ,  th e challeng e "i s  gettin g th e mode l  t o 
work. "  Thi s dynami c distinguishe s ou r  approac h fro m othe r 
model s create d throug h differen t  medium s ~  stor y boards , 
clay ,  manipulatives ,  etc. . 

Scientifi c  knowledg e ha s bee n classifie d int o tw o 
categories :  experimenta l  fact s an d curren t  conceptua l  model s 
(Walker ,  1%3 ;  vo n Glasersfeld ,  1995) .  Traditiona l  scienc e 
instructio n emphasize s experimenta l  facts ,  wit h th e resultin g 
vie w o f  scienc e a s a  discrete ,  arbitrar y bod y o f  fact s an d 
assertions .  W e ,  however ,  thin k tha t  manipulatio n o f 
conceptua l  model s i n concret e for m yield s a n experienc e tha t 
embodie s science :  learnin g throug h a  proces s o f  inquiry . 
Thus ,  throug h th e us e o f  KidSim ,  student s engag e i n 
practicin g scienc e instea d o f  jus t  readin g abou t  science .  Th e 
goal  i s t o presen t  scienc e a s a n evolvin g process ,  rathe r  tha n 
a rigi d disciplin e tha t  decontextualize s learnin g wit h n o 
though t  give n t o ho w i t  i s use d i n th e scientifi c  conununity . 

Goals 

Our curriculum is aimed at developing the following 
cognitiv e skills :  meaningfu l  questio n generation , 
explanation ,  planning ,  an d problem-solving .  Th e generatio n 
of  meaningfu l  question s i s inheren t  i n successfu l  models ; 
addressin g bot h explanator y an d descriptiv e questions .  Th e 
tas k als o demand s conceptua l  plannin g o f  th e model ,  i.e. , 
what  pieces ,  relationships ,  appearances ,  sequencing ,  an d 
rule s wil l  b e include d i n th e model .  Problem-solvin g occur s 
as th e student s ar e challenge d t o accommodat e thei r 
conceptua l  understandin g t o th e compute r  applicatio n 
(Winogra d &  Flores ,  1986) . 

Results 
Our  initia l  wor k durin g th e pas t  seve n month s indicate s 
positiv e studen t  affec t  an d a n increase d understandin g o f  th e 
utilit y o f  model s wit h regard s t o scientifi c  phenomena . 

Example s o f  studen t  project s includ e model s o f  genetics , 
ecosystems ,  evolution ,  an d etiolog y o f  ski n cancer .  O n a n 
open-ende d surve y complete d b y 2 5 fourt h an d fifth  grad e 
students ,  2 4 responde d favorabl y whe n aske d i f  the y like d 
usin g compute r  models .  Som e o f  th e students *  rational e fo r 
thei r  response s ar e a s follows :  th e graphica l  capabilitie s o f 
th e program ,  bein g abl e t o mak e piece s move ,  an d comin g 
up wit h a  working ,  polishe d product .  I n a n intervie w 
probin g whethe r  student s preferre d thes e compute r  model s 
ove r  traditiona l  school-projec t  model s (i.e. ,  poster s an d 
clay) ,  a  studen t  wh o di d no t  produc e a  workin g mode l 
responded ,  " I  woul d stil l  us e th e computer ,  becaus e I  ca n 
explai n thing s better. " 

Thus far ,  th e projec t  ha s bee n a n observationa l  stud y o f 
individua l  student s creatin g models .  Futur e instructiona l 
approache s wil l  incorporat e th e scaffoldin g o f  th e followin g 
strategie s involve d i n th e proces s o f  modeling :  socia l 
generatio n o f  questions ,  discussio n an d selectio n o f  viabl e 
question s fo r  modeling ,  grou p plannin g sessions , 
observatio n an d manipulatio n o f  models ,  smal l  grou p mode l 
creation ,  an d pee r  critique . 

We believe ,  whe n combine d wit h th e appropriat e 
curriculum ,  thi s technolog y wil l  ai d i n th e developmen t  o f 
cognitiv e skill s  requisit e fo r  scientifi c  reasoning . 
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