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Abs t r ac t  

This   paper   d i scusses  how annota ted   on l ine   b ib l iographies   compi led   by  
r e sea rche r s   cou ld   be   o f   g rea t   va lue   t o   t he   r e sea rch  community i n   t h e  
process  of  knowledge  broadening. I t  then  proposes a scheme ana logous   t o  
c i t a t i o n   s e a r c h i n g   t h a t  would g r e a t l y   e n h a n c e   t h e   v a l u e   o f   t h i s  
p r a c t i c e .  

In t roduc t ion  

Knowledge  broadening i s  an   inexac t   sc ience .  The t e r m  i s  u s e d   i n   t h i s  
p a p e r   t o   d e n o t e   t h e   p r o c e s s   o f   a c q u i r i n g  known informat ion   about  a 
top ic ,   main ly   publ i shed   in format ion .  I t  g e n e r a l l y   d o e s   n o t   r e f e r   t o  
searching   for   an   answer   to  a spec i f i c   ques t ion ,   a l t hough   t he re  i s  no 
d e f i n i t e   l i n e   o f   d e m a r c a t i o n .   ( T h i s   l a t t e r   p r o c e s s   o f t e n   d o e s   s t i m u l a t e  
a cur ious  mind i n t o   t h e   p r o c e s s   o f  knowledge broadening,  and it i s  hoped 
t h a t   t h e  scheme  proposed i n   t h i s   p a p e r  w i l l  encourage   t h i s .  Knowledge 
broadening i s  a l s o   o f t e n  a p re requ i s i t e   t o   f i nd ing   and   unde r s t and ing   t he  
answer t o  a spec i f i c   ques t ion . )   Th i s   pape r   desc r ibes  how t h e   p r a c t i c e  
of   compi l ing   on l ine   publ ic ly-ava i lab le   annota ted   b ib l iographies   by  
academics  and  other   researchers   could  play a u s e f u l   r o l e   i n  knowledge 
broadening,  and  then  goes on t o   p r o p o s e  a scheme  analogous t o   c i t a t i o n  
s e a r c h i n g   t h a t  would make t h i s   p r a c t i c e  much more e f f e c t i v e .  

Knowledge broadening i s  engaged i n  by many types   o f   persons ,   inc luding  
g r a d u a t e   s t u d e n t s   e x p l o r i n g   p o t e n t i a l   d i s s e r t a t i o n   t o p i c s ,   u n i v e r s i t y  
f a c u l t y   c h a n g i n g   d i r e c t i o n   i n   t h e i r   r e s e a r c h   o r   p r e p a r i n g   t o   t e a c h  a 
course   wi th  whose sub jec t   t hey   a r e   no t   f ami l i a r ,   and  R & D personnel  
embarking on a new p r o j e c t .   T h e r e   a r e   c e r t a i n   t y p i c a l   a p p r o a c h e s   t o  
knowledge  broadening,  usually used in   combinat ion.  One of t h e s e  i s  t h e  
s t a n d a r d   l i t e r a t u r e   s e a r c h ,  which  includes  using  indexing  and 
a b s t r a c t i n g   d a t a b a s e s   t o   l o o k  up a r t ic les ,  s e a r c h i n g   f o r  books i n  
l i b r a r y   c a t a l o g s ,   l o o k i n g  up a r t i c l e s   i n   r e f e r e n c e   w o r k s ,  e tc .  Another 
approach i s  t o   a s k  someone who knows someth ing   abou t   t he   sub jec t   fo r  
i n f o r m a t i o n .   T h i s   i n f o r m a t i o n   c o u l d   i n c l u d e   r e f e r e n c e s   t o   s p e c i f i c  
pape r s   o r   books ,   gene ra l   t i p s  on  where t o   l o o k  ("George  Smith a t  X 
Universi ty   has   done work i n   t h a t   a r e a " ) ,   a n   o r a l   d i s c o u r s e  on t h e  main 
i s s u e s ,   r e f e r r a l s   t o   c o l l e a g u e s ,   a n d  many more v a r i a t i o n s .  Once some 
works  have  been  procured,   by  whatever   means,   c i ta t ions  l is ted  in   these 
works  can  be  looked  up. S t i l l  another  approach,  which  has become q u i t e  
p o p u l a r   i n   t h e   l a s t  few years ,  i s  t o   " s u r f   t h e  web". 

Ci ta t ion   Searching  

C i t a t i o n   s e a r c h i n g   r e f e r s   t o   t h e   p r o c e s s   o f   f i n d i n g  works t h a t  c i t e  a 
given  (or   "seed")  work. C i t a t i o n   i n d e x e s   d a t e   b a c k   t o   t h e   n i n e t e e n t h  
century ,  when Shepard ' s   Ci ta t ions  was c r e a t e d   a s  a t o o l   t o   r e s e a r c h  
p r e c e d e n t s   i n   l e g a l   d e c i s i o n s .   B e g i n n i n g   i n   t h e  1950 ' s ,  Eugene G a r f i e l d  
began work  on c i t a t i o n   i n d e x e s   f o r   s c i e n t i f i c   l i t e r a t u r e   t h a t   r e s u l t e d  
i n   t h e   c r e a t i o n   o f   S c i e n c e   C i t a t i o n   I n d e x ,   a n d   l a t e r   S o c i a l   S c i e n c e s  
Ci ta t ion   Index   and  A r t s  and  Humanit ies   Ci ta t ion  Index.[ l ]   Studies   have 
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conc luded   t ha t   c i t a t ion   s ea rches   u sua l ly   f i nd   r e l evan t   r e f e rences   t ha t  
s e a r c h e s   o f   t r a d i t i o n a l   i n d e x e s  do  not ,   and  that   the   use  of   both  methods 
t o g e t h e r  i s  more e f f e c t i v e ,   i n  terms of  number of  relevant  documents 
d iscovered ,   than   the   use  of e i t h e r   a l o n e . [ 2 ] [ 3 ] [ 4 ]  

C i t a t i o n   s e a r c h i n g ,   i n   a d d i t i o n   t o   b e i n g   u s e d   a s  a way t o   f i n d  documents 
r e l evan t   t o   an   i n fo rma t ion   need ,  i s  a l s o   f r e q u e n t l y  employed as a way of 
judging   the   impact   o f  a s c h o l a r  on h i s  o r  h e r   f i e l d ,   f o r   p u r p o s e s   o f  
promotion,   tenure,   h i r ing,   and  performance  evaluat ion.  

Personal   Bib l iographies  

Eve ry   r e sea rche r   co l l ec t s   cop ie s   o f   and   r e fe rences   t o   r e l evan t  
l i t e r a t u r e ,  and  employs some t e c h n i q u e   o f   a c c e s s i n g   t h a t   l i t e r a t u r e .  
These  personal   techniques  vary a g r e a t   d e a l   i n   t h e i r   o r d e r l i n e s s   a n d  
e f f ec t iveness .   Fo r  some, t he   t echn ique  may be   to   keep   photocopies  
s c a t t e r e d   a b o u t   a t  home and a t  the   o f f i ce ,   and   s imply   do ing  a random 
sea rch  when a p a r t i c u l a r   p a p e r  i s  sought.  A t  t he   o the r   end   o f   t he  
spec t rum,   t he re   a r e   t hose  who use   commerc ia l ly   ava i lab le   b ib l iographic  
s o f t w a r e   t o   c r e a t e   t h e i r  own d a t a b a s e   o f   r e l e v a n t   l i t e r a t u r e .  
B ib l iog raph ies   compi l ed   by   i nd iv idua l s   fo r   u se   i n   t he i r  own research ,  
whether o r  not  commercial   software i s  u s e d ,   s h a l l   b e   c a l l e d   p e r s o n a l  
bibl iographies .   Research  groups  a lso  sometimes  compile  l i s ts  o r  
da t abases   o f   works   o f   i n t e re s t   t o   t he  members o f   t he   g roup ;   fo r  
s i m p l i c i t y   t h e s e   s h a l l   a l s o   f a l l   u n d e r   t h e   l a b e l   o f   p e r s o n a l  
b i b l i o g r a p h i e s .  

Many indiv idua ls   and   research   groups   have   begun  the   p rac t ice   o f   l i s t ing  
t h e i r  own works  on p u b l i c l y   a v a i l a b l e  web s i tes .  This  i s  one way of 
o rgan iz ing   one ' s   (o r  a group 's)  own l i t e r a t u r e ,   b u t   u s u a l l y   d o e s   n o t  
e x t e n d   t o   t h e   o r g a n i z i n g   o f   a l l  works of i n t e r e s t .   U s u a l l y ,   t h i s  i s  
done  as  a way to   expose   one ' s  work t o  a wider audience,   and  not   with  the 
s p e c i f i c   i n t e n t   o f   o r g a n i z i n g  them f o r   t h e   u s e   o f   t h e   i n d i v i d u a l  o r  
g r o u p   t h a t   c r e a t e d   t h e  s i t e .  

Online  Personal   Bibl iographies  

Imag ine   t ha t  a u n i v e r s i t y   f a c u l t y  member o r   o t h e r   r e s e a r c h e r  were t o   p u t  
an   annota ted   b ib l iography on t h e  World Wide Web t h a t   i n c l u d e d   a l l   t h e  
works t h a t  were o f   i n t e r e s t   t o   t h i s   r e s e a r c h e r ,   a s  w e l l  a s   h i s   o r   h e r  
comments about   them.  This   would  not   necessar i ly   be  just  a s i n g l e  
a l p h a b e t i c a l  o r  chronologica l  l i s t ,  bu t   migh t   be   d iv ided   i n to   poss ib ly  
h i e r a r c h i c a l   c a t e g o r i e s  of t h e   r e s e a r c h e r ' s  own choosing  and  design. 
Ind iv idua l   ca t egor i e s   migh t   have   t he i r  own in t roduct ion   and  commentary. 
Such a p r e s e n t a t i o n  would qu ick ly   p rov ide   an   i n t e re s t ed   i nd iv idua l   w i th  
tha t   r e sea rche r ' s   v i ew  o f ,   o r   " t ake"  on, t h e   s u b j e c t .  

I f  it were t o  become s t a n d a r d   p r a c t i c e  among r e s e a r c h e r s   t o   p u b l i c l y  
o r g a n i z e   t h e i r  work i n   t h i s  way, it would be a boon t o  knowledge 
broadening. I t  would be  an  extension on a g rand   s ca l e   o f   t he   concep t   o f  
ask ing   co l leagues   for   in format ion   about  a s u b j e c t .  I t  would a l s o   b e  a 
boon t o   t h e   p r o c e s s   o f   i n d i v i d u a l   o r g a n i z a t i o n .  

I f   s c h o l a r l y  works were g e n e r a l l y   a v a i l a b l e   f r e e l y  on t h e  World Wide Web 
( a   n o t - u n l i k e l y   s c e n a r i o   f o r   t h e   n e a r   f u t u r e ,   a t  least  i n   t h e   c a s e   o f  
pape r s   pub l i shed   a f t e r   such  a p r a c t i c e  became  common), then   they   could  
be   accessed   f rom  the   on l ine   pe r sona l   b ib l iog raph ies   w i th   j u s t  a c l i c k ,  
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t hus  making onl ine   personal   b ib l iographies   an   even  more p o t e n t   t o o l   i n  
knowledge  broadening. 

What would it t a k e   t o   p e r s u a d e   s c h o l a r s   t o   c r e a t e   p e r s o n a l   o n l i n e  
b ib l iog raph ies?  I t  would probably   requi re   an   inexpens ive  or  f r e e  
s o f t w a r e   t o o l   f o r   c r e a t i n g   a n d  managing o n l i n e   b i b l i o g r a p h i e s   t h a t  would 
have   t he   fo l lowing   capab i l i t i e s  (among o t h e r s ) :  

1. Ease  of  use:   This i s  p robab ly   t he  most   important   factor .  Most 
p o t e n t i a l   u s e r s  would p r o b a b l y   n o t   b e   p a t i e n t   w i t h   h a v i n g   t o   t y p e   i n  
a l l   t h e   b i b l i o g r a p h i c   f i e l d s   m a n u a l l y  more o f t en   t han   occas iona l ly .  
I d e a l l y ,   i f   a p p r o p r i a t e   s t a n d a r d s  were e s t ab l i shed   and   s cho la r ly  
works were g e n e r a l l y   a v a i l a b l e   o n l i n e ,   b i b l i o g r a p h y   e n t r i e s   c o u l d   b e  
c rea t ed   w i th  a c l i c k  o r  two i n  most  cases. 

e n t r y   i n t o  a b ib l iog raphy   fo r   pe r sona l   u se ,   bu t ,   f o r   any  number of 
reasons ,   no t   want   o thers   to  see it .  The software  would  need t o   b e  
capable  of  showing a l l   e n t r i e s   t o   t h e   u s e r ,   w i t h o u t   d i s p l a y i n g  on t h e  
web s i t e  e n t r i e s   t h a t   a r e   s p e c i a l l y  marked as "occu l t " .   En t i r e  
s e c t i o n s   o f   t h e   b i b l i o g r a p h y   c o u l d   a l s o   b e  marked a s   o c c u l t .  

3 .  F l e x i b i l i t y   o f   p r e s e n t a t i o n :  The u s e r  would b e   a b l e   t o   c r e a t e  
s e c t i o n s ,  which   could   be   h ie rarch ica l   o r   no t ,   wi th   one ' s  own choice  
o f   head ing .   En t r i e s   cou ld   appea r   i n  more than   one   sec t ion .   Sec t ions  
a s  w e l l  a s   i nd iv idua l   en t r i e s   cou ld   be   anno ta t ed ,   and   anno ta t ions  
could  be of any   length .  The p r e s e n t a t i o n   c o u l d   b e   f o r m a t t e d   t o   t h e  
u s e r ' s   l i k i n g .  

2 .  A b i l i t y   t o   c r e a t e   " o c c u l t "   e n t r i e s :  A scholar   might   want   to   pu t   an  

A ' c r i t i c a l   m a s s N  would p robab ly   a l so   be   necessa ry .   I f  enough 
r e sea rche r s  were t o  make it a p r a c t i c e   t o  do t h i s ,   t h e   c u l t u r e   o f  
r e sea rch  would  be  such  that   most   researchers  would  want t o  o r  be  
e x p e c t e d   t o   p a r t i c i p a t e .   T h i s  would be   an   oppor tuni ty   to   pu t   one ' s  own 
"spin" on t h e   f i e l d ,   a n d   g i v e n  enough p a r t i c i p a t i o n ,   o t h e r s  would n o t  
want t o   b e   l e f t   o u t .  (Remember t h a t  one  of   the  most   important   features  
o f   t h i s  scheme i s  t h e   a b i l i t y   t o   a n n o t a t e . )  The es tab l i shment   o f   the  
f e a t u r e s   d e s c r i b e d   i n   t h e   n e x t   s e c t i o n  would a l s o   c r e a t e   i n t e r e s t   i n  
t h i s  scheme  and  would  be a genera l   inducement   to  jump on t h e  bandwagon. 

Bibl iography  Searching:  An Analog t o   C i t a t i o n   S e a r c h i n g  

R e c a l l   t h a t   i n   c i t a t i o n   s e a r c h i n g ,   o n e   f i n d s   a r t i c l e s   t h a t   h a v e   c i t e d  a 
given a r t i c l e .  This  same idea   can   be   app l i ed   t o   on l ine   b ib l iog raph ies .  
I f   s t a n d a r d s  were es tab l i shed   and   adhered   to ,  a system  could  be  created 
t h a t  would  allow  one t o   f i n d   b i b l i o g r a p h i e s   t h a t   i n c l u d e d  a given 
a r t i c l e   ( o r  a work of   any   type) .  (To be  most   effect ive,   s tandards  would 
have to   be   adopted   and   used   no t   on ly   for   b ib l iographies ,   bu t  f o r  t h e  
i d e n t i t y   o f  works i n   g e n e r a l ,   s u c h   a s   t h e   D i g i t a l  Object I d e n t i f i e r  [ 5 ] ,  
N I S O ' s  S e r i a l  I t e m  a n d   C o n t r i b u t i o n   I d e n t i f i e r  ( S I C I )  [ 6 ] ,  a n d   I n t e r n e t  
Engineering  Task  Force's  Uniform  Resource Names (URNs)[7]. However, 
even   w i thou t   t he   gene ra l   u se   o f   such   l a t t e r   s t anda rds ,  a system  could  be 
c r e a t e d   t h a t  would b e   a b l e   t o   i d e n t i f y  works  unambiguously i n   t h e   g r e a t  
ma jo r i ty   o f   ca ses . )  

Using  such a sys tem,   one   could ,   a f te r   ident i fy ing  a p e r t i n e n t  work, 
q u i c k l y   i d e n t i f y   t h o s e   i n d i v i d u a l s  who a r e   i n t e r e s t e d   i n   t h e  same a r e a  
a n d   t h e   w r i t i n g s   t h a t   t h e y   c o n s i d e r   i m p o r t a n t ,   a n d   g e t   t h e i r   g e n e r a l  
view of t h e   f i e l d .   T h i s   c o u l d   b e   d o n e   i n   a n   i t e r a t i v e   p r o c e s s :   a f t e r  
f i n d i n g   t h e   b i b l i o g r a p h i e s   t h a t   i n c l u d e   t h e   o r i g i n a l  work, t h e   u s e r  
could select  works l i s t e d   i n   t h o s e   b i b l i o g r a p h i e s   a n d   d o   a n   a d d i t i o n a l  
search ,  e tc .  
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An exc i t i ng   add i t iona l   capab i l i t y   o f   t he   sys t em would b e   t o  
a u t o m a t i c a l l y   c o l l e c t   a n d   p r e s e n t   a l l   t h e   a n n o t a t i o n s   t o  a given work. 
Authors   would   be   ab le   to   ge t   qu ick   feedback   on   the i r   publ ica t ions   f rom 
t h e   r e s e a r c h  community; it would c o n s t i t u t e  a form  of   democrat ic   peer  
review. 

I t  would  be a s h o r t   s t e p   t o   i m p l e m e n t   a n o t h e r   t y p e   o f   s e a r c h   u s i n g   t h i s  
system,  wherein  works  would  be  found  and  ranked  by t h e i r   r e l e v a n c e   i n  
r e l a t i o n   t o  a given work based upon how  many times they  appeared 
t o g e t h e r   i n   b i b l i o g r a p h i e s   w i t h   t h e   g i v e n  work.  This i s  somewhat 
a n a l o g o u s   t o   t h e   " r e l a t e d   r e c o r d s ' '   f e a t u r e   i n   I n s t i t u t e   f o r   S c i e n t i f i c  
Information 's   onl ine  and CD-ROM c i t a t i o n   i n d e x   p r o d u c t s .  

I t  seems s a f e   t o   c o n c l u d e   t h a t   s u c h  a system would b e   i n t e r e s t i n g   t o   u s e  
and  would  s t imulate   thinking.   Creat ive  thinking i s  o f t e n   t r i g g e r e d  by 
s e r e n d i p i t y ,   t h a t  i s ,  by  chancing upon i n t e r e s t i n g  items t h a t  w e r e  n o t  
s p e c i f i c a l l y   s o u g h t   a n d   a r e   n o t   n e c e s s a r i l y   d i r e c t l y  related t o   t h e  
immediate subject   of   one 's   concern.  The proposed  system  would  no  doubt 
fos te r   se rendip i ty ,   as   users   explore   the   wor ld   v iews   of   those   wi th  
common i n t e r e s t s .  

Conclusion 

This   paper   has   presented a v i s ion   o f  a new form  of  knowledge  broadening 
t h a t  combines  do-i t -yourself ,   decentral ized knowledge  management 
(pe r sona l   on l ine   b ib l iog raph ies )   w i th  a s imple  yet   powerful  way of 
searching .  Many de ta i l s  would  have t o   b e  worked out  and  agreed upon t o  
make t h e  scheme as e f f e c t i v e   a s  it cou ld   be .   In   p r inc ip l e ,  however, 
t h e r e  i s  n o t h i n g   t h a t  would prevent   an  experimental   and  prototype  system 
f rom  be ing   cu r ren t ly   bu i l t   and   t e s t ed .  
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