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2H21 Developing@Knowledge@Management@System@in@Academia 
一 A  Su Ⅰ ve レ Ⅰ ba5ed  Study  肋 Re5ea 円 c 万 U ㎡ ye Ⅰ Sit ア 

OJingTIAN, 小林俊哉，中森 義輝 ( 北陸先端科学技術大学院大 ) 

Abstract     knowledge@ management@ practice@ to@ facilitate@ the 

scientific@ knowledge@ creation ・ As@ mentioned@ by 

Most@of@knowledge@management@(K 、 M)@research@ Nakamori@ [5] ， "it@is@vital@to@begin@to@continuously 

and@ the@ available@knowledge@ management@system@ and@ systematically@ develop@ the@ theory@ of 

(KMS)@pay@little@attention@to@its@implementation@in@ technology@ creation ， verifying@ the@ theory@ in 
academia ・ This@ research@ concentrates@ on@ scientific@laboratories ， and@improving@the@theory@by 

understanding@ the@ situation@ and@ problems@ of@ feedback@from@practice" ・ Academic@laboratories ， as 

knowledge@ creators@ per@ se ， as@ disclosed@ in@ field@ the@ basic@ research@ units ， are@ typical@ place@ of 

research@ by@ a@ survey@ of@the@ sci   ntific@ knowl   dge@ produci   g@ sci   n Ⅰ     fic@ know Ⅰ   dge ・ The@@   targets 

management@and@ creati   n@process@ in@ one@ research@ should@ be@ "emerging@ technology"@ and@ "crea Ⅰ     ve 

i   stitute ・ Some@ seri   us@ obstac Ⅰ   s@ and@ hi   den@ i   venti   n@@ ， In@ th@@   paper ， we@ will@ put@ forward@ a 

problems@have@been@discovered@in@this@survey ・ It@is@ perspective@ of@ developing@ a@ knowledge 

necessary@and@urgent@to@develop@a@KMS@to@i   prove@ management@ system@ (KMS)@ to@ i   prove@ research 

knowledge@ sharing@ and@ creativity@ support@ in@ efficiency@and@effectiveness@and@promote@scientific 
academia ・ Along@ with@ these@ findings ， we@ also@ knowledge@creation@ by@a@Knowledge@Management 

present@ our@ framework@ to@ develop@ KMS@ in@ Survey@in@a@research@institute ・ The@point@is@that@our 

laboratory@ for@ more@ effective@ KM@ and@ better@ study@ is@ based@ on@ the@ feedback@ of@ knowledge 

creativity@support   creators@ in@ a@ typi   al@ know Ⅰ   dge@ crea Ⅰ     on 

organization ， which makes our analyses and 

1.@ Introduction conclusions@ more@ comprehensive@ and@ persuasive 
from@both@theoretical@and@practical@point@at@view ， 

Research@ on@ knowledge@ management@ (KM) In the work described here ， we focus on 

came@ into@being@ in@the@early@ 1990s ， It@has@gained@ initiating@ knowledge@ management@ and@the@ role@ of 

very@ tremendous@ and@ quick@ development@ in@ the@ IT@in@the@process@of@scientific@knowledge@creation 
business@field@in@past@more@than@decade ， while@the@ in@ one@ research@ institute ・ The@ population 

information@technologies@play@an@important@role@in@ investigated@ consists@ of@ only@ masters@ students ， 

initiating@ knowledge@ management@ as@ well@ as@ doctoral@ students ， post@ doctors ， and@ research 

supporting@ and@ enhancing@ the@ processes@ of@ associates/assistants ， i ・ e ・ the@ backbone@ of 

knowledge@ storage ， transfer ， application@ and@ knowledge@creators ・ Based@on@the@statistical@results ，   we@discovered@some@hidden@problems@and@obstacles 
In@ contrast@ to@ the@ significant@ successes@ and@ that@ here@ never@ mentioned@ in@ existing@ research 

achievements@ of@ knowledge@ management@ in@ the@ works@as@far@as@we@know ・ We@think@it@is@necessary 

business@ area ， it@ is@ only@recently@ that@educational@ and@ urgent@ to@ develop@ a@ KMS@ to@ improve 

administrators@ have@ begun@ to@ look@ at@ how@ they@ knowledge@ sharing@ and@ creativity@ support@ in 

mi   ht@app@@   know Ⅰ   dge@management@pFnci   Ⅰ   s@and@ academi   ， Furthermore,@ we@ outi   e@ the@ m8n 

technologies@ to@ create@ effective@ teaching@ and@ features,@ functions@ as@ well@ as@ structure@ of@ the 

lear ㎝     ng@ environments@ and@ support@ educational@ laboratory@ knowledge@ management@ system 

decision-making@ [1] ， The@ subject@ studied@ was@ (LKMS)   

usually@ a@ general@ educational@ organization ， for 

example ， high@ school ， colleges@ and@ universities@ 2.@ Knowledge@ Management@ and@ Scientific 

rather@ than@ a@ research@ institutes ・ Moreover ， the@ Knowledge@Creation 

attention@of@existing@papers@concentrated@mainly@on 
building@ information@ systems@ or@corporate@ portals Knowledge discovering ， possession ， handling 

to@ support@ the@ administration@ of@ educational@ and@ enhancement@ seems@ to@ become@ an@ issue@ of 

institutes  [2][3][4]   increasing@ importance@ and@ actualization@ in@ the 
Now@things@are@changing ・ Some@researchers@and@ contemporary@society ・ In@ order@to@keep@sustaining 

scholars@ have@ realized@ it@ is@ important@ to@ apply@ competitive@ competencies ， new@ knowledge@ and 
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technologies@ appear@ to@ be@ faster@ required@ by 
individual ， organizations ， even@ nations ・ Thus ， the 

creation@ of@knowledge@ and@ technology@ was@ given 

more@ and@more@ attentions@ in@ scientific@ research@ and 

practice ・ 

Polanyi@ divided@ human@ knowledge@ into@ two 
4menSonS@     expli   it@ know Ⅰ   dge@ (wFtten@ and 

formalized)@and@tacit@knowledge@(the@action@related 
and@ unformu Ⅰ   ted) ， Nonaka@ and@ Takeuchi@ [6] 

analyzed@the@interaction@ between@tacit@and@explicit 
knowledge@ and@ proposed@ SECI@ model@ for 

org 口 れ吃仰打 0 れ 47 ん れ 0W7e は ge  c グ e 口 れ 0 れ ・ There  are  four 

consecuti   e@ tranSti   ns@ @@   th@@   modo:@ (1) 

socialization@ (from@ individual@ tacit@ knowledge@ to 

group@ tacit@ knowledge);@ (2)@ extemalization@ (from 
group@ tacit@ knowledge@ to@ group@ explicit 

knowledge);@ (3)@ combination@ (from@group@ explicit 
knowledge@ to@ individual@ explicit@ knowledge);@ (4) 
intemalization@(from@individual@explicit@knowledge 
to@individual@tacit@knowledge) ・ 

Parallel ， Holmberg@ [7]@ divided@ human 

knowledge@space@ into@four@two-dimensional@fields   

Those@are,@(1)@what@you@do@not@know@that@you@know, 
(2)@ W Ⅱ at@ you@ know@ that@ you@ know ， (3)@ what@ you 

know@that@you@ do@ not@ know@ and@ (4)@ what@you@do 

not ㎞ ow  that y0u  do  n0t ㎞ 0w. The  ぬ unh  丘 eld 

eXtends  a@  the  w,ay  lnto  ln ね nl け ， so  human 

㎞ oWledge  space  has  no  ouler  b0unda ワ ・ From 

Holmbe Ⅰ g's  kno Ⅵ・ ledge  space  theo り ， We  can 

eXpIaln  ご cfe れァヂ c  た れ ow Ⅴ e メ g ピ c グ e クガ 0 れ ， whlch  ls Ⅰ ん e 

ア グ 0C8% 古仏は ァんひ 川口 れタ Ⅰ 臼れメ o れ co れ Sclo ぴ J  ん %0 Ⅱ ぽ e ガ ge 

to  戸 eVe 口 / ひれ co れ sclo ぴ s  ん %ow/edgc, メパ cove グ研 ソロ ァ e 

ぴ れん れ ow, れん no れ Ⅴ eagge ク抑イ こくり In グ @e ぴれ aw クグ e ひれ ん %ow 竹 

㎞ owledge. 

Human@ know Ⅰ   dge@ @@   i   fi Ⅱ     te ， but@ our 

ra Ⅰ     on3ity@ @@   cF     Ⅰ     c3ly@ bounded@ at@ l   ast@ three 

different@ ways@ [8]:@ restricted@ memory@ content@ and 

memory@ access@ mechanism ， restricted 

computational@ capacity@as@ well@ as@ restricted@space 
of@ attention ・ Thus,@ the@ appropriate@ resolution@ or 

support@may@ help@ us@to@ overcome@ or@diminish@the 

restrictions@and@enhance@the@capability@of@knowing 
world ・ As@ we@ know ， knowledge@ management 

practi   e@has@gotten@some@Sgnificant@successes@and 
achievements@ in@ the@ business@ area@ by@ effectively 

managing@ knowledge@ of@ the@ firm ・ It@ refers@ to 

identifying@ and@ leveraging@ the@ collective 
knowl   dge@ in@ an@ organi   a Ⅰ     on@ to@ h0p@ the 

organiza Ⅰ     on@ competton ， SimilaTy,@ in@ research 

insttutes,@ Ⅰ   boratory@ @@   an@ academ@@   space@ and@ a 

baSc@ organiza Ⅰ     on@ en Ⅰ     ty@ devoted@ to@ research, 

creation@ of@ new@ knowledge ， and@ innovation ， 

knowledge@ management@ must@ also@ play@ a 

slgnl Ⅱ Cant  Ⅰ Ole  In  ImPFoVlng  and  SuStalnlng 

て eSea て Ch  and  SCIentl Ⅱ C  lGlowledge  Creatlon  ln 

aCademla.The Ⅰ efore,we  de 且 ne  KM  ln  academla  aS 

4% ツ ギ ア 5 「 9 川ク ガ c  ク c 「 zvI ヴグ e Ⅰ 4% イ 「 0  ナ乃 ピタ ァ 0 グク 9g, 

c0 クナひれれ 9,  どん クグ燐 9  の れガ 0w ク 月 c 仰れ 0 れ 9 Ⅰん %0w7e ガ ge 

ノ 5r  cre り ガ 0 れ q だ sC ㎎ れァヂ C  ん %ow/e( な e  仰れガ 

achievement@of@research@goals ・ 

With@ the@ development@ of@ Information 

Technology@(IT) ， it@has@shown@its@strong@properties 

where@the@human@being@is@restricted ， in@other@words ， 

IT@ can@ help@ us@ in@ better@ organizing@ our@ current 

knowledge@ and@ effectively@ guiding@ us@ in@ learning 
the@ right@ things@ from@ right@ people/place@ at@ right 
ti   e ・ Hence ， researchers@ have@ promoted@ IT-based 

knowledge@management@system@(KMS)@to@ support 

and@ enhance@ the@ life@ cycle@ of@organization ， s@ KM 

tasks ， functions@and@processes@ [9] ， So ， it@is@natural 

that@ IT@ as@ knowledge@ enabling@ tools@ may@ also 

benenttheprocessofsc@g れァヂ c んれ oW/e メ gec グ e4 打 0 れ   

The@ effective@ IT@ supporting@ will@ enable@ and 

facilitate@ the@ communication@ within@ researchers ， 

collective@ learning ， information@ and@ knoWedge 

sharing ， collaborative@ problems@ solving@ and@ new 

idea@ generation@ in@ academic@ units ・ For@ example ， 

web-based@ knowledge@ repository@ for@ storing@ and 
sharing@ knowledge@ among@ researchers ， BBS@ for 

discussing@ and@ communicating@ to@ capture@ the 
knowledge@ residing@ in@ the@ mind ， an@ online 

videoconference@ for@ transferring@ and@ integrating 

knowledge@ from@ partners@ abroad@ or@ other@experts   

However ， as@far@as@we@know ， few@works@have@been 

done@ to@ develop@ an@ IT-based@ and 

functi   ns-i   tegrated@ system@ or@ KMS ・ In@ terms@ of 

scientific@knowledge@creation@in@academia ， it@is@the 

motivation@of@this@study ・ 

3.@Survey@Study@on@research@institute 

The@ survey@ was@ conducted@ to@ investigate@ the 

current@Stua Ⅰ     on@of@uSng@IT@@@   research@ac Ⅰ     vii   s, 

the@ requirements@ of@ different@ researchers@ in 

diferent@ area,@ and@ the@ researcher's@ attiudes@ to 

initiate@ KM@ and@ develop@ KMS@ in@ laboratory ， The 

case@ study@ approach@ is@ used@ here@ because@ the 

concepts@ under@ study@ are@ abstract@ and@ the 

boundaries@of@this@phenomenon@are@still@unclear ・ 

Our@target@ institute@ is@ a@relatively@ new@ (1990) 

Japanese@ national@ institute ， established@ to@ do 

research@ at@the@ highest@ levels@ in@ selected@ fields@ of 

sci   nce@ and@ technology ， We@ conSdered@ @@   to@ be@ a 

representative@ research@ institute@ for@ our@ study ， 

becausC@     (1)@ It@ consits@ of@three@ schoo Ⅰ   :@ Mate Ⅱ     3   

Science ， Information@ Science@ and@ Knowledge 

Science ・ In@ term@ of@knowledge@ management ， they 
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are@typical@ representatives@ for@the@ study@ of@basic ， 

i   formaton,@ and@ i   terdiCpli   ary@ sci   nce ， In 

addition ， the@School@of@Knowledge@Science@was@the 

first@ scho0@   establi   hed@ @@   the@ world@ to@ Caim 

knowledge@as@a@legitimate@target@of@science ・ (2)@The 

institute@ enrolls@ only@ master@students@ and@doctoral 
students ・ From@this@point@of@view ， it@is@more@like@a 

knowledge@ creating@ organization@ than@ a@ general 

educational@organization ， such@as@a@university@that 

includes@undergraduate@college@students   

The@ respondents@ of@ this@ survey@ included@ all 

students@(doctoral@student@and@master@student) ， post 

doctors@ and@ research@ associates/assi   tants ， We@ did 

not@include@professors@because@we@considered@that 
they@ were@ a@ different@ group@ who@ used@ quite 
different@methods@to@do@their@research@as@compared 
with@ our@ designated@ respondents ， which@ would 

make@it@difficult@to@ get@valuable@information@from 
the@same@questonna        e   

We@published@the@questionnaire@on@the@website ， 

along@with@a@printed@paper@version@for@people@who 
preferred@it ・ A@total@of@118@responses@were@received   

The@ response@ rate@ was@ 11.8% ， The@ survey@ was 

completed@and@analyzed@at@the@end@of@April@2004   

The@results@and@analyses@pertain@only@to@this@period   

The@image@as@defined@by@the@respondents@shows 
both@ positive@ and@ negative@ characteristics@ in@ the 
survey ・ On@ the@ positive@ side ， there@ was@ a@ high 

awareness@ of@ knowledge@ issues ， knowledge 

resources ， and@ the@ concept@ of@ knowledge 

management ， along@ with@ the@ respondents ， strong 

desire@to@develop@a@knowledge@management@system 
or@LKMS ・ Some@res Ⅰ   ts@were@negati   e ， @@   that@they 

showed@that@there@ were@ still@ some@ serious@ obstacles 

and@ hidden@ problems@ preventing@ efficient 

knowledge@ management@ and@ personal@ research   

Some@important@findings@as@well@as@the@conclusions 
discovered@by@this@survey@are@as@follows   

@@ There@ is@ a@ serious@ disparity@ in@ the@ technical 

supports@ and@ average@ personal@ IT@ skill 
between@ the@ different@ schools@ at@ JAIST ． 

Respondents@of@Material@School@have@poor@IT 
skill@ and@ feeble@ technical@ supports   

Information@ School@ has@ the@ best@ situation@ of 

three@ schools ・ Knowledge@ Science@ is@ the 

medium〕evel…ompared『ith｛ther《chools ・ 

@@ The@respondents@are@not@familiar@with@or@have 

not@understood@the@function@and@advantage@of 
IT@ tools@ in@ the@ process@ of@ managing 

knowledge ， 

@@ There@ is@no@ syste Ⅲ     c@KM@ framework@ for@the 

scientific research in the lab ， In this case 

knowledge@ is@ highly@ fragmented@ and 
inefficient@ to@ access@ what ， when@ and@ where 

needed   

4.@The@Framework@of@LKMS 

From@ the@ survey@ results ， it@ appears@ that@ an 

integrated@knowledge@portal@or@platform@connecting 
to@all@kinds@of@information@and@knowledge@sources 
is@most@needed@and@desirable ． In@our@case ， it@can@be 

c3   Ⅰ   d@ LKMS ， The@ go3@   of@ LKMS@ *@   toward 

knowledge@ search ， acquisition ， communication ， 

management@ and@ creati   n@ @@   research@ acti   iti   s   

Essential@ characteristics@ of@ LKMS@ i   c Ⅰ   de 

combining@ disparate@ applications@ as@ well@ as 

providing@ integratve@ and@ i   terac Ⅰ     ve 

functi   n8   iti   s ， 

Hence ， the［3n’eatures｛fLKMS‖rC     

@@ It@ combi   es@ and@ i   tegrates@ functi   ns@ for@ the 

contextualized@ handling@ of@ all@ kinds@ of 
knowledge@ source@ needed@ by@ research 
acti   iti   s ， 

@@ BeSdes@offering@an@envionment@for@accesSng 

knowledge ， it》ries》o｜ring〔nowledge『here 

people@are@doing@their@work   

@@ It@ supports@ knowledge@ management@ both@ for 

laboratory@and@for@members   

@@ It@ creates@ knowledge@ networks@ and@ brings 

researchers@together@virtually@to@exchange@and 
build@ their@ collective@ knowledge@ in@ their 

research@areas   

The@ LKMS@ must@ be@ interface-friendly ・ 

user-oFented@as@well@as@easy@to@operatons ， Usu8ly 

it@is@personalized@desktop@type   

The@ combination@ of@technologies@ upon@ LKMS 
shou Ⅰ   pri   ari Ⅰ   be@on@enhanci   g@two@broad@areas: 

knowledge@ storage@ and@ retrieval@ as@ well@ as 

communi   atons ， According@ to@ requiements@ of 

respondents@ and@ feature@ of@research@ actvii   s,@ the 

flowing@functional@ subsystems@ should@be@provided 
and@integrated@into@the@system@as@a@whole@seamless 
Patfor Ⅲ     
l.  SC ね Ⅰ 色 Ⅰ ヂ C  ノ とア 70W7edge  re ㍗ Os ガ O ヴ J Ⅰ田せトぎ ノこ j 丘 gm, 

storing@and@linking@the@theoretical@and@practical 
knowledge@ for@ the@ research@ concerned ， For 

instance ， 

@@ Bas@@   and@ background@ know Ⅰ   dge@ @@   the 

field; 
@@ Skill@knowledge ， e ・ g ・ how@to@do@research; 

how@to@write@paper;@how@to@use@apparatus 
and@so@on   

e  Laborato ワ in 偽 Ⅰ 血 atlon,  incIuding 

i   troducti   n@of@3l@members,@thCr@research 

interests ， publication@ list@ and@ laboratory 

schedu Ⅰ   ,《emi   ar‖nd《o｛n ． 

● ln 甘 oduc Ⅱ on  and  l 竹山 s  to  the  leading 
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groups ，Ⅰ   bs‖nd’amous〉esearchers　   the 

field; 
@@ Introduction@ and@ links@ to@ the@ major 

journals@and@research@organizations@ in@the 
f@   l   ; 

@@ Links@to@literatures@database ， etc   

2.  Soc 田 in が o 附加 0 れ 5% ソ s 「 em,  oHering  the 

information@ from@ professional@ database ， 

peFodi   a Ⅰ   ,@ and@ re Ⅰ   vant@ web@ Ste,@ even 

newspapers@so@that@researchers@can@look@for@the 
collaborations@ and@ easily@ search@ the 

i   formati   n@they@need ・ For@i   stance, 

@@ Information@ and@ knowledge@ about 

government（ndustry｝olicy; 

@@ Industry@database@built@by@agencies     

@@ Patent@database,@etc   

3.@ Communication@subsystem ， for@the@exchange@of 

knowledge@and@ideas@between@the@members@of 
lab@ as@ well@ as@ outside@ researchers@ through 

e-mail ， BBS ， video@conference ， and@etc ， 

4.  P 鱗 ， 0"" 援 "tio"  J"65ys 「 em,  providing 

individual@ module@ for@ researchers@ to@ manage 

their@personal@research   

Because@different@laboratories@are@diverse 、 those 

in@ different@ research@ areas@ have@ diversity@ in 

research@activities ， this@ system@should@be@designed 

to@be@adaptable@to@different@kinds@of@lab@by@different 
requirements ・ In@ particular ， each@ module@ can@ be 

different@ with@ regard@ to@ available@ interaction 

interfaces,@ archiving@ systems,@ intern3@   work 
organization ， and@finally@technology ，   

In@ addition ， considering@ the@ great@ disparity@ in 

personal@ IT@ skills@ and@ technical@ support@ among 

various@schools ， we@think@the@most@practicable@and 

effecti   e@way@is@to@focus@first@on@the@req Ⅰ     rements 

of@ researchers@ without@ computer@ science 

background@ to@ smooth@ the@ unevenness ， In@ other 

words ， we@ can@ get@ biggest@ and@ quickest@ positive 

feedback@through@this@way ， and@then@try@to@extend@it 

to@ the@ who Ⅰ   organi   ati   n/i   stiute@ based@ on 

accumulated@experiences   

5.@ Conclusions 

In@this@paper ， we@ have@identified@and@analyzed 

some@ interwoven@ cont Ⅰ     buting@ factors@ as@ wCl@ as 

inhibitors@to@management@and@creation@of@scientific 
knowledge@in@academia@based@on@the@KM@survey@of 
JAIST ・ We@ have@ also@ further@ proposed@ the 

framework@ of@ LKMS ， including@ its@ features@ and 

mainly@functional@subsystems ， 

Our@further@work@is@to@implement@LKMS@in@the 
selected@laboratory ， Developing@a@knowledge@portal 

based@ on@ existed@ laboratory@ homepage@ will@ be@ a 

good@beginning ・ 

The@research@is@supported@by@21@st@CoE@(Center 
of@ Excellence)@ Program@ "Study@ of@ Scientific 
Knowledge@ Creation"@ of@ JAIST ， funded@ by 

Ministry@of@Education ， Culture ， Sports ， Science@and 

Technology@(MEXT ， Japan)   
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