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Cases ,  Reason in g a n d Bell' s  Te lephone * 

Mari n D .  Simin a an d Jane t  L .  Kolodne r 
Colleg e o f  Computin g 

Georgi a Institut e o f  Technolog y 
Atlanta .  G A 30332-028 0 

{marin ,  jlk}8cc.gatech.ed u 

Thi s poste r  investigate s memor y issue s tha t  influenc e long -
ter m creativ e proble m solvin g an d desig n activity ,  takin g a 
case-base d reasonin g (Kolodne r  &  Mils ,  1993 )  perspective . 
Our  exploratio n i s base d o n a  well-documente d example :  th e 
inventio n o f  th e telephon e b y Bel l  (1908) .  Bu t  t o understan d 
thi s ac t  o f  creativ e design ,  w e hav e t o analyz e Bell' s  earlie r 
researc h goals .  W e abstrac t  Bell' s  researc h metho d an d th e 
reasonin g mechanism s h e use d tha t  appea r  tim e an d agai n i n 
long-ter m creativ e proble m solving .  I n particular ,  w e identif y 
an understandin g mechanis m use d widel y b y thos e processe s 
whic h rel y o n previou s experience .  Finjdly ,  w e integrat e th e 
ne w mechanism s i n a  compute r  model ,  A L E C ,  whic h feature s 
creativit y element s i n case-base d design . 

Retrospectively ,  th e obviou s questio n relate d t o th e inven -
tio n o f  th e telephon e is :  wha t  cognitiv e issue s "delayed "  th e 
inventio n o f  th e telephon e til l  1876 ? Th e basi c principle s 
of  th e telephone ,  electromagnetis m an d induction ,  ha d bee n 
know n sinc e 1831 .  Severa l  inventor s trie d an d faile d t o desig n 
th e telephone ,  becaus e the y (1 )  relie d to o muc h o n prevalen t 
telegraph y practice ,  (2 )  ignore d th e basi c principle s o f  elec -
tromagnetism ,  an d (3 )  gav e u p to o soon .  I t  look s lik e thes e 
inventor s applie d case-base d reasonin g poorly :  the y stuc k t o 
mino r  adaptation s o f  telegraph y rathe r  tha n reassessin g th e 
proble m an d analyzin g i t  fro m a  ne w perspective .  I n contrast . 
Bel l  reassesse d th e telephon e proble m a s bein g acoustica l  an d 
not  electrical .  W h e n Bel l  wa s stuc k i n electrica l  details ,  h e 
analyze d hi s telephon y experiment s usin g acoustica l  experi -
ence s an d expertise . 

Bel l  frequentl y interprete d an d remembere d hi s electrica l 
experiment s i n term s o f  acoustics ,  tha t  h e coul d easil y perceiv e 
withou t  supplementar y equipment .  Consequently ,  i n som e 
case s h e coul d recogniz e opportunitie s t o solv e suspende d 
problem s whil e pursuin g othe r  problem s (i.e. ,  th e "undulator y 
current "  wa s recognize d whil e workin g o n th e multipl e tele -
grap h problem ,  b y noticin g peculia r  acoustica l  effects) .  Bu t 
not  al l  th e recognize d opportunitie s fel l  i n th e abov e category . 
Sometimes ,  workin g o n severa l  problem s i n th e sam e perio d 
of  tim e facilitate d knowledg e transfe r  amon g the m withou t 
any specia l  perceptua l  elaboratio n (i.e. ,  interleave d wor k o n 
bot h th e telephon e an d phonautograp h inspire d th e micro -
phon e desig n fo r  th e telephone) . 

Our  exploratio n o f  creativ e desig n (Kolodne r  &  Wills , 
1993 ;  Simin a &  Kolodner ,  1995 )  provide s a n initia l  frame -
wor k (i.e. ,  th e I M P R O V I S E R system )  fo r  a  mor e enriche d an d 
dynami c case-base d reasonin g abl e t o explai n som e interest -

'Thi s researc h wa s wa s funde d i n par t  b y NS F Gran t  No .  IRI -
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in g reasonin g issue s involve d i n th e inventio n o f  th e telephone . 
I n thi s framewor k a  designe r  evolve s concurrentl y th e desig n 
specificatio n an d a  poo l  o f  alternative s unde r  consideration , 
relyin g o n hi s previou s experience .  Bu t  Bell' s  understandin g 
and interpretatio n processes ,  explorin g previou s experience , 
see m fa r  mor e comple x tha n thos e handle d b y I M P R O V I S E R . 
Bel l  use d analog y whe n simpl e retrieva l  failed .  W h e n analog y 
als o failed .  Bel l  mad e ne w hypothese s b y combinin g attribute s 
of  th e (partial )  desig n alternative s retrieved .  Thi s mechanis m 
le d t o th e famou s hypothesi s o f  th e "undulator y current" ,  b y 
mixin g propertie s o f  soun d transmissio n an d electrica l  cur -
rents .  W e realise d tha t  understandin g i s a  memor y issu e tha t 
shoul d pla y a  mor e importan t  rol e i n a  framework  fo r  creativ e 
design .  I D e A L (Bhatt a &  al. ,  1994 )  stresse s als o th e rol e 
of  understandin g i n design .  I D e A L revise s it s understandin g 
of  th e proble m base d o n generalization s buil t  from  specifi c 
experiences . 

Base d o n Bell' s  cas e study ,  w e ar e developin g a  compute r 
model  tha t  integrate s understandin g an d desig n proble m solv -
in g t o tes t  ou r  hypothese s abou t  th e rol e o f  case-base d reason -
in g i n long-ter m creativ e design .  I n ou r  mode l  th e proble m 
solvin g processe s relyin g o n previou s experienc e cal l  a n un -
derstandin g process ,  adapte d fro m M o o r m a n &  Ram' s (1994 ) 
creativ e understandin g algorithm .  Th e understandin g proces s 
i n tur n ma y cal l  desig n proble m solvin g processe s t o achiev e 
a bette r  artifac t  understanding .  W e hop e tha t  a  goo d under -
standin g o f  creativ e desig n processe s wil l  hel p u s buil d bette r 
tool s t o assis t  huma n designers . 
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