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Knowledge: A Mountain or a Stream? 
T h e o r ~ e s  ahout the  nature of knowledge and  methods of e d u c a t ~ o n  have been debated 
since the  days of ancient  Greece. Is knowledge a m o ~ l n t a i n  of fact for the  learner to  
conquer or  is it a n  ever-changing stream of theories and new conceptions through 
which one  must learn to  swim? Should students master facts or  develop problem-solving 
skills? Today,  medical and graduate education in  t h e  biomedical sciences is failing to  
balance these two approaches. Unless we hegin to  confront this imbalance soon, our 
future physicians and researchers will no t  be adequately trained for the  emerging heal th  
care environment .  

Far too  much medical and graduate education imprisons students in  dark rooms to  
be force-fed lumps of information. A t  varying intervals, after students have digested 
mountains of facts and  the  occasional abstract intellectual morsel, they are asked to  
pass examinations standardized to  reflect a consensus of current knowledge. This  pro- 
cess encourages students t o  observe rather rhan  engage t h e  world. In my view, t h e  pro- 
fessional ed~ lca t ion  produced by thls method is no t  only too static and too passive, it is 
too narrow and too arrogant, lulling our future leaders in to  a false sense of wisdom. 

Medicine. like all branches of science, needs scholars who are able to  develon 
appropriate ''rules of evidence" and  t h e n  apply those rules t o  the  continuously flowing 
stream of new data t o  determine what is relevant.  Successf~ll professionals will need to  
be able to  use information technology to  access critical information quickly and inte- 
grate it in to  their constantly changing perception of the  world. They  will he committed 
t o  staying in  the  stream, despite its fast current,  in  order to  grasp t h e  rare informative 
nutrients as they flow hy. In  the  hasic biomedical sciences and in  clinical disciplines, we 
also need far more individuals who  are capable of synthesizing concepts across streams 
of data  from many different disciplines. The i r  quest must he to  acquire insights tha t  
transcend individual data streams to  capture t h e  whole of a problem and its potential  
solutions. 

O u r  academic heal th  centers are white-knuckled in  fear tha t  their h ~ s t o r i c  mis- 
sions of e J u c a t ~ o n ,  service, and research are threatened from the  o u t s ~ d e .  O n e  major 
concern is the  rise of managed heal th  care and its accompanying decreases in  clinical 
earnings, which have traditionally helped to  subsidize the  costs of medical education. 
Yet I believe tha t  a greater threat  may lie wi thin  the  halls of academe. If we remaln 
dedicated to  minor revisions of past educational approaches, our prospects will be dim 
indeed. In  addition, education, research, and patlent care are all increasingly relying o n  
a new set of evaluative disciplines: b iomed~ca l  and hiotechnical ethics,  clinlcal epide- 
miology, ~nformat ics ,  heal th  services research, outcomes analysis, and value manage- 
ment .  These  emerging knowledge bases must become part of a con5tantly evolving bio- 
medical curriculum. 

If we survey t h e  current curriculum and  look toward future needs, a strong argu- 
men t  can be made for turnlng our lecture halls Into learnlng laboratories tha t  are fo- 
cused on the  most serious issues 111 heal th  care, lncluding heal th  care delivery. W e  all 
learn most easily when the  learnlng experience is dlrected toward solving a real every- 
Jx\- problem and (lies a rigorous approach In which the  effectiveness of a n  intervention 
can be r ead~ ly  measured. Multidisciplinary teams of faculty and  students can thus pur- 
sue, as legitimate educational projects, some of the  real problems facing our clinicians 
and our heal th  care and  heal th  educatlon institutions. Solutions found in  one  location 
can  be shared w ~ t h  ne ighbor~ng  institutions, so tha t  all will be able to  learn from each 
other.  

Tackling real problems wlll require searching the  data streams with tenacity, nimhle- 
ness, and a sense i ~ f  humor. T h e  initial attempts at integrative stream-hased educatlon will 
most likely he messy. Rut when a few classes achieve the  first amazing successes, more and 
hetter strategies for data streaming and integration will emerge. Such successes in the  health 
sciences could prove useful to  the  entire university. 

Don E. Detmer 
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