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Introductio n 

Learning in physics is primarily problem based (Hestencs, 
1987) ;  Tha t  is .  th e focu s o f  a  physic s classroo m i s o n 
solvin g particula r  problem s i n th e discipline .  H o w 
individual s a t  variou s level s o f  expertis e solv e thes e 
problem s ha s bee n a  concer n o f  m a n y researcher s o f  th e pas t 
decade s (ci .  Ch i  e t  al .  1981,1982 ;  Larkin ,  1981 ,  1983 ; 
Larki n e t  al ,  1980) .  However ,  les s emphasi s ha s bee n give n 
t o understandin g h o w thes e individua l  problem s relat e t o 
knowledgeo f  th e domai n o f  physic s (Ch i  e t  al ,  1981 ,  1982 ; 
Giere ,  1994 ,  Larkin ,  1983) .  I n particular ,  a n understandin g 
i s neede d o f  th e relationshi p betwee n th e structur e o f 
students '  knowledg e o f  physic s problem s an d forma l  physic s 
theories .  Usin g findings  fro m researc h o n concep t  learning , 
th e presen t  researc h aim s t o explor e h o w individual s o f 
varyin g level s o f  expertis e i n physic s represen t  problem s 
withi n th e broade r  contex t  o f  th e domai n o f  physics . 

Method 

This research extends work on expert/novice categorization 
of  physic s problem s (Ch i  e t  al .  1981 ;  Giere ,  1994 ;  Î irkin , 
1983 )  b y proposin g a  representatio n o f  physic s knowledg e 
i n term s o f  model s an d theorie s use d t o understan d physica l 
phenomen a Ch i  e t  al.' s  finding  tha t  novice s categoriz e 
problem s base d o n surfac e feature s an d expert s categoriz e 
base d o n mor e abstrac t  principle s wa s reinterprete d b y Gier e 
w ho propose d tha t  th e expert s wer e categorizin g problem s 
base d o n a  hierarch y organize d fro m genera l  t o mor e specifi c 
model s o f  th e domain .  Giere' s interpretatio n suggest s 
meaningfu l  link s betwee n an d withi n categorie s o f  problem s 
base d o n model s o f  th e domain .  I n th e presen t  study ,  th e 
goal  wa s t o investigat e th e relationship s withi n an d betwee n 
group s o f  problems ,  a s describe d b y exper t  subjects ,  i n orde r 
t o investigat e th e hierarchica l  arrdngemen l  tha t  Gier e (1994 ) 
proposes .  Expert s i n physic s wer e aske d t o categoriz e a  se t 
of  1 8 problem s chose n fro m a n intermediat e leve l  classica l 
mechanic s tex t  (Mario n &  Thorton ,  1988) .  Thes e material s 
wer e chose n t o represen t  a  se t  o f  physic s problem s i n 
Mechanic s tha t  coul d b e solve d usin g eithe r  Newton' s Law s 
or  Conservatio n o f  Energy .  Th e subject s wer e aske d t o pu t 
th e problem s int o grouping s o r  categorie s base d o n thei r 
meaningfu l  similarities .  Onc e the y wer e finished,  the y wer e 
aske d agai n t o mak e subcategorie s a s wel l  a s mor e 
encompassin g categories .  Al l  subjects '  dat a wa s videotaped . 

and protoco l  analysi s wa s use d t o determin e th e natur e o f 
subjects '  representation s o f  th e domain . 

Results and Discussion 

Results indicate that representations are iM hierarchical, as 
propose d b y (Jiere ;  rather ,  th e model s ten d t o b e clustere d 
withi n th e theorie s tha t  subject s us e i n solvin g th e 
problems .  Tha t  is ,  fo r  th e experts ,  thes e theorie s ar e wel l 
structure d correspondin g t o thei r  understandin g o f  ho w 
mcxlel s aji d theorie s ar e use d t o solv e problems .  Ihi s 
researc h demonstrate s llia t  tii e categorizatio n exhibite d b y 
expert s reflect s thei r  model s an d theorie s wit h respec t  t o 
thei r  understandin g o f  th e domain .  Thes e dat a wil l  b e use d 
t o describ e an d specif y a  representatio n o f  physic s knowledg e 
i n term s o f  theorie s an d model s tha t  ma y b e use d t o facilitat e 
meaningfu l  learnin g i n physics . 
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