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U s i n g M o d e l s t o Stimulat e Children' s Interaction s 

a n d Unde rs tand in g o f  Scienc e 

Cyndi Rader, Page Pulver and Cattiy Brand 

Universit y  o f  Colorado ,  Boulde r 
Boulder ,  C O 8030 9 

crader@cs.Colorado.ed u 

The Scienc e Theater/Teatr o d e Ciencia s (sTc )  projec t  i s 
explorin g th e us e o f  qualitativ e model s t o hel p youn g 
student s understan d scienc e phenomen a an d gai n a  broade r 
vie w o f  scientifi c  activity .  I n thi s particula r  pilo t  study , 
we'r e usin g model s withi n a  classroo m discussio n o f  ethica l 
issue s surroundin g th e scienc e topi c o f  genetics .  W e woul d 
lik e t o kno w wha t  effec t  th e model s hav e o n students ' 
participation ,  wha t  type s o f  model s ar e mos t  effectiv e i n 
thi s context ,  an d whethe r  thi s us e o f  model s increase s 
students '  understandin g o f  modeling .  Ultimatel y w e woul d 
lik e th e student s t o understan d tha t  th e rol e o f  scienc e i s t o 
infor m bu t  no t  necessaril y  mak e decisions ,  particularl y 
wher e valu e judgment s ar e involved . 

The Study 

In this study, we are working with a combined 4th/5th-
grad e clas s usin g a  visua l  simulatio n progra m fro m Appl e 
Compute r  calle d KidSim© .  KidSi m use s a  programming -
by-exampl e approac h t o creatin g graphica l  rules ,  wher e th e 
rule s specif y th e "before "  an d "after "  picture s tha t  driv e th e 
simulation .  Durin g th e fal l  semester ,  student s wen t 
throug h a  familiarizatio n phas e t o lear n th e KidSi m 
environment .  Th e student s the n divide d int o smal l  group s 
t o explor e variou s aspect s o f  genetics ,  thei r  clas s scienc e 
topic .  Eac h grou p selecte d on e questio n an d buil t  a  mode l 
tha t  woul d "answer "  tha t  question ,  ofte n b y showin g a n 
explanatio n o f  th e underlyin g mechanism . 

Althoug h th e student s generall y enjoye d creatin g thei r 
own models ,  w e di d no t  thin k tha t  the y ha d adequat e tim e 
t o reflec t  o n an d us e thei r  model s withi n th e large r 
framework  o f  scientifi c  inquiry .  T o provid e th e opportunit y 
fo r  student s t o se e othe r  way s t o utiliz e models ,  w e create d 
a serie s o f  model s t o us e a s th e focu s o f  a  classroo m 
discussion .  W e chos e t o discus s ethica l  issue s withi n 
genetic s becaus e th e student s ca n se e ho w thes e dilemma s 
ar e pertinen t  t o thei r  o w n futures .  Problem s withou t  simpl e 
solution s als o encourag e a  diversit y o f  viewpoints . 
Drawin g o n th e knowledg e acquire d durin g th e fall ,  th e 
student s coul d us e th e focu s model s t o comprehen d an d t o 
propos e solution s t o genuin e societa l  problems . 

I n ou r  firs t  discussio n w e use d si x  models ,  fou r  t o 
provid e backgroun d informatio n (i.e. ,  ho w protei n i s 
synthesize d an d causes/effect s o f  mutation )  an d tw o tha t 
illustrate d situation s wit h ethica l  ramification s (us e o f  D D T 
and a  nuclea r  powe r  plant) .  Th e genera l  forma t  wa s t o 
presen t  a  model ,  as k fo r  hypothese s abou t  ho w th e mode l 
migh t  function ,  ru n it ,  the n discus s i t  an d as k fo r  feedback . 
For  th e secon d discussio n w e adde d tw o situatio n model s ( a 

revise d D D T mode l  an d a  D D T i n th e foo d chai n model ) 
but  n o ne w backgroun d models .  I n thi s discussio n w e 
aske d mor e question s t o elici t  comment s o n specifi c  issues . 

Preliminary Results 

Our analysis is based on teacher comments and student 
response s t o a  surve y complete d afte r  th e secon d discussion . 

The teache r  note d tha t  discussion s focuse d o n dynami c 
model s differe d substantiall y  from  othe r  clas s activities . 
The model s wer e presente d a s tool s fo r  examinin g ideas . 
Student s coul d as k question s mor e easil y becaus e the y 
coul d referenc e explici t  object s withi n th e models . 
Runnin g model s i n single-ste p mod e allowe d student s t o 
examin e th e processe s i n close r  detai l  an d t o mak e 
prediction s abou t  progra m operation . 

The surve y response s indicat e tha t  student s als o though t 
th e model s mad e th e discussio n clearer .  Man y o f  thei r 
comment s indicate d tha t  th e visua l  aspec t  wa s ver y 
importan t  (i.e. ,  "I t  helpe d m e becaus e instea d o f  jus t 
hearin g it ,  I  coul d se e it.") .  Student s als o rate d ho w muc h 
eac h mode l  helpe d the m understand ,  wit h 1  =  Didn' t  Hel p 
t o 4  =  R E A L L Y helpful .  Th e weighte d averag e scor e fo r 
al l  model s wa s 2.83 .  Th e averag e ran k fo r  th e mor e 
abstrac t  backgroun d model s wa s 2.62 ,  whil e th e rankin g fo r 
th e mor e concret e situationa l  model s wa s 3.16 .  Th e teache r 
als o indicate d tha t  th e concret e model s wer e mor e 
accessibl e t o th e students . 

We hav e n o wa y t o separat e th e effect s o f  th e variou s 
activitie s o n students '  understandin g o f  ho w scientist s us e 
models .  Mos t  p f  thei r  answer s t o th e questio n "Wha t  d o 
scientist s d o wit h models? "  displaye d a n understandin g tha t 
model s hav e a  purpos e (i.e. ,  t o sho w idea s o r  hel p peopl e 
understand )  an d som e student s eve n realize d tha t  model s 
can b e use d fo r  experiment s o r  t o tes t  ideas .  I n th e 
discussion ,  th e student s understoo d an d too k advantag e o f 
th e dynamic ,  flexibl e representation s provide d b y th e 
model s an d use d the m a s vehicle s fo r  reasoning . 

Summary 

The result s o f  th e pilo t  stud y ar e encouraging .  Ou r  nex t 
ste p wil l  b e t o devis e a  mor e systemati c metho d fo r 
evaluatin g thi s activit y i n ligh t  o f  ou r  goals . 
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