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ABSTRACT 
 

Research on knowledge management in academia is 
recently becoming a hot issue and a promising research 
area. This paper concentrates on understanding the 
problems of knowledge creators per se, as disclosed in 
field research by a survey of the scientific knowledge 
management and creation process in one research 
institute. By using comparison, classification, cross 
tabulation, and other analysis methods, some subtle 
issues and hidden problems have been discovered in this 
survey. Along with these findings, we also present our 
corresponding analysis and propose a system thinking 
framework for knowledge management (KM) in 
scientific labs, which described here is seen as an effort 
to properly put all the organizational variables into best 
use with the support of relevant information technology 
to facilitate the KM process with the main research 
purpose of labs through the acquirement and creation of 
knowledge sources. 
 
Keywords: knowledge management, laboratory 
knowledge management, scientific knowledge creation  
 
 

1. INTRODUCTION 
 

Although knowledge management (KM) has gained 
very tremendous and quick development in the business 
field in the past more than decade, it is only recently 
that some researchers and scholars have realized it is 
important to apply KM practice to facilitate the 
scientific knowledge creation in academia [1][2]. As we 
know, universities and research institutes as a social 
community play a vital role in creating and transmitting 
scientific knowledge, which is the fundamental source 
and driver for society progress and development. Thus, 
enhancing the creativity as well as the management of 
knowledge in academia is quite significant to the world. 
 
_______________________ 
*
 The research is supported by 21st COE (Center of Excellence) 

Program “Study of Scientific Knowledge Creation” of JAIST, funded 
by Ministry of Education, Culture, Sports, Science and Technology 
(MEXT, Japan). 

In research institutes, a laboratory is an academic space 
and a basic organization entity devoted to produce 
scientific knowledge and emerge technology. As 
mentioned in Nakamori [3], “it is vital to begin to 
continuously and systematically develop the theory of 
technology creation, verifying the theory in scientific 
laboratories, and improving the theory by feedback from 
practice”. In the work described here, we focus on KM 
in academia, especially the process of scientific research 
and scientific knowledge creation in scientific 
laboratories. Our goal is to investigate their current 
situations, special and diverse requirements as well as 
complaints, and to discover both their hidden troubles 
and obstructions and the corresponding underlying 
reasons, so as to improve creativity support and 
decision-making throughout the research institute, thus 
advancing and improving the creation of scientific 
knowledge.  
 
The most important contribution of this paper is that it is 
from a novel viewpoint to analyze this problem and put 
forward a systems-thinking framework for knowledge 
management in scientific laboratories. The point is that 
our study is based on the feedback of knowledge 
creators in a typical knowledge creation organization, 
which makes our analyses and conclusions more 
comprehensive and persuasive from both theoretical and 
practical point at view. 
 
The rest of this paper is organized as follows. Section 2 
presents an overview of the survey and the outlines of 
the survey results. The analyses as well as discussions 
with respect to the survey findings are presented in 
Section 3, along with our suggestions and perspectives. 
Section 4 contains concluding remarks and discusses 
future research possibilities. 
 
 

2. A KNOWLEDGE MANAGEMENT SURVEY  
 
2.1. Methodology of Survey 
 
Our target institute is a relatively new (1990) Japanese 
national institute, established to do research at the 



highest levels in selected fields of science and 
technology. We considered this institute to be a 
representative research institute for our study, because: 
(1) It consists of three schools: Material Science, 
Information Science and Knowledge Science. In term of 
knowledge management, they are typical representatives 
for the study of basic, information, and interdisciplinary 
science. (2) It 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. (3) There is a 
high proportion of foreign students and scholars, which 
enables a comparison between natives and foreign 
scholars. 
 
The respondents of this survey included all students 
(doctoral students and master students), post doctors and 
research associates/assistants. 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 questionnaire. In 
the survey we also considered many contributing factors, 
such as knowledge management technologies, personal 
IT skills, cooperation environments, laboratory 
knowledge management (LKM), knowledge sources for 
research, creativity support, and life environments. 
 
2.2. Important Findings 
 
2.2.1 Personal IT Skill and Technical Support 
 
The respondents were asked to describe their personal 
IT skills in order to explore the relationship between 
personal IT skills and efficient personal knowledge 
management. In Fig. 1, about 73.58% of respondents in 
School of Materials Science (MS) could only use the 
computer to deal with basic applications and operations, 
such as writing papers with text processing software, 
and less than 16% of them thought that their IT skill 
was excellent or good; while this ratio was up to 
82.76% for respondents in School of Information 
Science (IS). The school of Knowledge Science (KS) is 
the middle level compared with IS and MS.  

 
As we know, the laboratory homepage is not only a 
portal (or introduction) for outside researchers, but more 
importantly, is also a significant knowledge source or 
“database” shared by all the members of that laboratory. 
If we focused on the homepage in the various school 
(see Fig. 1), we found that from IS to KS and then MS, 
the complaints (very unsatisfied and somewhat 
unsatisfied) on the construction of lab homepages 
increased largely and quickly. In combination with the 

previous results, we found that not only do the IT skills 
of the researchers themselves limit efficient personal 
knowledge management to some extent, but also that 
the unevenness of technical support should be seriously 
regarded and improved. 

0% 20% 40% 60% 80% 100%

IS
KS
MS

Very Satisfied
Somewhat Satisfied
Neither Satisfied Nor Unsatisfied
Somewhat Unsatisfied
Very Unsatisfied

Fig.1. Satisfaction with lab’s homepage. 
 
2.2.2 Use Extent of IT in Lab 
 
The survey sought to establish the use of technology to 
support a laboratory knowledge management strategy. 
The most notable aspect of technology use in 
laboratories, as reflected in the survey responses (see 
Fig. 2) is the extensive use of text processing and 
presentation software (85%), and of Internet and on-line 
databases(81%), and search engines(87%). That is a 
natural result for researchers and students, because those 
are basic tools for expressing research result and 
searching relevant research information. In addiction, 
on-line chatting software and document repositories 
were also widely used (used extensively or a certain 
extent) in the laboratories (63% and 51%). 
 
But we also can see that more than 50% of respondents 
had no plans to use BBS or electronic bulletin board in 
their laboratories; further, more than 60% had no plan to 
use data warehousing and data mining, groupware such 
as IBM Lotus Notes as well as video conferencing, all 
technological tools which are often regarded as effective 
tools for knowledge management in the business area.  

0% 20% 40% 60% 80% 100%

T ext p ro c. &  p res .
In te rn e t &  o n -lin e  DBs  

Search  en g in es
On -lin e  ch a tt in g  SW

BBS
Vid eo  co n feren ce

Gro u p ware
Data  wareh o u s in g  &  DM

Do c. rep o s ito ries

Us ed  exten s iv e ly Us ed  to  a  certa in  exten t
Plan  to  u s e No  p lan s  to  u s e

Fig.2. Technologies used in lab. 
 
 



2.2.3 Knowledge Source of archers 

cientific knowledge creation involves five major 

 
s shown in above figure, for all research activities 

.2.4 Laboratory Management 

hen asked about the satisfaction on the factors related 

decreased in turn (see Fig. 4) 
 
2.2.5 Evaluation of Seminar and Group Discussions 
 
When asked to evaluate the effect of regular laboratory 
seminars or group discussions, there was no big 
difference between native (Japanese) and foreign 
(non-Japanese) researchers as we expected. But when 

arious reasons. As shown 
 Fig. 5, 76.92% of foreign respondents thought that 

r 
efficient or meaningless seminars, compared with 

Fig.5. Obstructing factors to efficient seminar or group 
discussion. 

 Rese
 
S
integrated research activities corresponding to the five 
dimensions of i-System [3][4], as represented in Fig. 3. 
Researchers (not including professors, as we defined in 
Section 2.1) usually get support and help from four 
knowledge sources: their supervisor or professor’s 
guidance and advice, their colleagues’ cooperation and 
help, self-study, and help from outside scholars. To 
clarify the relationship as well as the influences between 
the knowledge sources and the research activities, we 
designed this question that asked the respondents to rate 
the corresponding knowledge sources on the level of 
their importance to their research activities. 

Fig.3. Important of knowledge source to  
different research activities. 

A
except “understanding the social and practical 
significance of the research”, the order of the 
importance of the knowledge sources is the same, that is, 
self study > supervisor > colleagues > outside help.  
 
2
 
W
to laboratory management, only 56.56% of the 
respondents were satisfied (somewhat satisfied or very 
satisfied) with the device management of laboratory 
(experimental apparatus, computers and software 
management); while the satisfaction with the other 
items (document management, equipment usage training 
and lab homepage) was less then 50% for all and 

asked about the reasons for their dissatisfaction, they 
gave different weights to the v
in
language was one of the important reasons fo
in
only 23.08% of Japanese respondents (notice this was a 
multiple choice question, and the totals given here were 
considered by respondents as individual responses to 
each reason/factor). A reason behind this phenomenon 
is that at JAIST only masters-level courses require 
foreign students to have good Japanese language ability, 
but for doctoral courses, English is enough. Thus, if a 
foreign PhD candidate who is not good at Japanese 
attends a seminar or group discussion, but the speaker 
can only speak Japanese (suppose the speaker is a 
Japanese masters student and not good at English), 
undoubtedly that seminar will be meaningless and quite 
tedious for him. Unfortunately, this case is quite 
common because of the labs’ seminar regulations 
(60.7% respondents said they had regular meeting at 
least once a week) or for other reasons. In contrast to 
this case, another interesting phenomenon is that 
significantly more Japanese respondents than foreigners 
complained that the atmosphere of discussion were not 
open and free, the topics were not related to her/his 
interests (there were various unrelated research topics in 
the lab), and/or there were some other reasons for 
dissatisfaction. 

 

40%

60%

80%

Japanese
Non-Japanese

Fig.4. Satisfaction with the factors of laboratory management. 
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2.6 Research Cooperation 

When asked whether the respondents joined one or
several self-managed or appointed teams composed of 
individuals capable of learning from each other, 42.62%
of the respondents selected “No, I almost always work 
alone”. Compared with another question – “when you 
encounter problems and feel depressed, could you get
encouragement from others”, we found that the
respondents who worked alone also got much less
timely encouragement and help from others at the same

me (see Fig. 6).  

o

0% 20% 40% 60% 80% 100
%

People who worked alone

People who joined some teams

 
Fig.6. Encouragement and help from others when 

encountering problems or feeling depressed. 
 
As we know, timely outside 

always can get help and encourage from others

Sometimes

Very few times, almost I should adjust by myself

No, and it seems that nobody care me

No, I need not because I have strong self-confidence and can solve it by myself

encouragement and help is 
a very important factor in study, it can affect a person’s 
mood and moral, and have a further impact on their 
study efficiency, performance, and achievement. Thus, 
from this point of view, we can not say that cooperation 
is a trivial factor in scientific knowledge management 
and creation, but rather that is a weak point that should 
be reinforced and improved. 
 
2.2.7 Most Difficult Problem in Research 
 
When asked about the most difficult problem in their 
research according to the definitions of research 
activi ct r, 
“do exp ity for 

ose in the hard sciences), almost 30% of the masters 

shows both 
ositive and negative characteristics in the survey. On 

the positive side, there was a high awareness of 

disparity in the technical 
personal IT skill between the 

er’s students and PhD candidates. 

 
Sum
think ories is 
h
 

S  
 
Kno
know
indiv ions have developed 
fram
KM 
proc uch as 
i
peop
negl ][9]. Thus, systems thinking is necessary 
nd benefits to adequately fulfill the knowledge 

ng is a conceptual framework for 
roblem-solving that considers problems in their 

entirety es the 
relationshi  system 

ties in Fig. 3 (with the addition of one more fa
eriments”, which is a vital research activ

th
students respondents thought that acquiring necessary 
knowledge and information was their biggest problem, 
which was also true for post doctors (about 33.33% of 
them). 50% of PhD candidates selected how to find new 
ideas in their research subjects. The results for research 
associates seem even for each factor. 
 
2.3. Survey Conclusion 
 
The image as defined by the respondents 
p

knowledge issues, knowledge resources, and the 
concept of knowledge management. And 74.6% of the 
respondents believed (strongly agree and agree) that 
successful KM in lab can largely encourage every 
member to contribute and share experiences and ideas. 
But some results were negative, in that they showed 
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 
ollows: f

 There is a serious 
supports and average 
different schools at this institute.  

 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 systemic 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. 

 Many respondents feel that they are not 
sufficiently supported in acquiring necessary 
knowledge, forming ideas and lack scientific 
corporation and dispute. 

 The most difficult research problem varies with 
respect to respondents of different status, such as 
mast

 Some varying requirements and obstacles between 
foreign researchers and Japanese have also been 
exposed. 

marizing the above analysis, we think a system 
ing framework for KM in scientific laborat

ighly needed. 

3. SYSTEMS THINKING FOR KM IN 
SCIENTIFIC LABORATORIE

wledge management deals with the management of 
ledge-related activities [5][6]. A number of 
iduals and organizat
eworks for knowledge management, but many of 
frameworks focus only on the knowledge cycle 

ess or tasks. Other critical elements of KM s
ntegration of KM with the organizational goals, the 

le involve in KM activities, and cultural context are 
ected [7][8

a
management needs of organizations. 
 
Systems thinki
p

 [10]. Problem-solving in this way involv
ps between the various parts of the



and the approaches that enhance understanding of, and 

tional variables 
nd KM processes. 

elief that is justified 
rough discussion, experience, and perhaps action. 

ge is not only explicit knowledge, 
ut also tacit knowledge. In the process of knowledge 

proved knowledge sharing is 
e most difficult problem [12]. The quality of the 

, we found, to 
asters student, how to acquire necessary knowledge 

s its strong properties to better knowledge 
cquiring and sharing. The second element of KM 

st data search and sort, classifying data 
nd similarity finding among information, and these 

formation 
nd knowledge behind the  huge amount of data and 

responsiveness to the problems. Regarding an 
overseeing framework, systems thinking can strengthen 
the effects and efficiency of KM.  
 
Based on the analyses given in Section 2, for knowledge 
management in scientific laboratories to be consistent 
with systems thinking, it should consider the entire KM 
factors, for example, research goals, knowledge, 
technology, learning and sharing, people and cultures, 
etc. These parts can be classified as knowledge source, 
technological infrastructure, organiza
a
 
3.1 Knowledge Source 
 
What is knowledge? There were a lot of discussions 
concerning knowledge. The definition of “justified true 
belief” was introduced by Plato, which is often quoted 
as a definition of knowledge in the philosophy. That is, 
knowledge can be described as a b
th
Actually, knowledge can be classified from different 
perspectives. For example, Polanyi [11] indicated that 
human knowledge exists in two forms: explicit 
knowledge (written, codified and formalized) and tacit 
knowledge (internal, highly personal and 
unformulated).We can share knowledge with others by 
exchanging information in appropriate contexts, since 
the shared knowled
b
management practice, im
th
knowledge to be transferred/learned (tacit versus 
explicit) affects knowledge sharing [13].  Tacit 
knowledge is created solely by individuals, whereas 
explicit knowledge can be acquired from external 
sources. Because of disparate characteristics of two 
categories of knowledge, we should treat them 
differently. Goh [14] suggested that tacit knowledge 
demanded a ‘softer’ and more interpersonal means of 
transfer but explicit knowledge required a ‘harder’ and 
more technologically driven approach. 
 
Associated with the i-System theory [4] and analysis in 
Section 2.2.3, if we hope to solve problems 
(Intervention), usually we can search required 
knowledge from three important dimensions -- scientific, 
social and creative dimensions (intelligence, 
involvement and imagination). And then we construct 
the new knowledge or systemic knowledge (Integration) 
from above three fronts. And usually, researchers can 
get support and help from four knowledge sources to 
finish this process: their supervisor or professor’s 
guidance and advice, their colleagues’ cooperation and 

help, self-study, and help from outside scholars. As can 
be seen in Fig. 3, for all research activities except 
“understanding the social and practical significance of 
the research”, researchers regard self study as the most 
important factors. At the same time
m
and information was their biggest problem (Section 
2.2.7).  
 
From above analysis, knowledge as the footstone for 
scientific creation, it self is the most important factor to 
effective KM implementation. We should firstly address 
the different knowledge source and knowledge types, 
and then treat the corresponding and right way to 
acquire them. A corporate listing of people who are 
knowledgeable in a particular area is one way of 
organizing tacit knowledge, whereas a computerized 
knowledge map would be more relevant for explicit 
knowledge [9]. Likewise, face-to-face conversations, 
group meetings, academic seminar and forums are better 
for transferring tacit knowledge whereas shared 
lessons-learned databases, groupware and electronic 
data interchange are more appropriate for explicit 
knowledge. From that point, Information Technology 
(IT) show
a
framework in laboratories is technological 
infrastructure. 
 
3.2 Information Technology Infrastructure 
 
The interlinked information technologies employed be 
an organization form its IT infrastructure. For KM, the 
role of IT infrastructure is to support knowledge 
repositories, enhance knowledge access and transfer, 
and facilitate the knowledge environment [15]. It can 
also enhance the interaction of individual, group, 
organizational, and inter-organizational knowledge [13]. 
IT has inborn properties in better organizing our current 
knowledge and effectively guiding us in searching and 
learning the right things from right people/place at right 
time.  
 
The current IT has powerful functions, such as text and 
data mining, fa
a
have a high potential to notice us hidden in
a
inspire our creativity. In business area, there is 
successful experience to implement IT-based 
knowledge management system to support and enhance 
the life cycle of organization’s knowledge.   Hence, it 
is natural that IT as knowledge enabling tools may also 
benefit the process of scientific knowledge creation in 
academia.  



The survey result analyzed in Section 2.2.1 shows that 
not only do the IT skills of the researchers themselves 
limit efficient personal knowledge management to some 
extent, but also that the unevenness of technical support  
mong different schools exists. It should be seriously 

e communication within researchers, 

 in Section 2.2.6; near half of 
e respondents almost always work alone. Compared 

earchers really not need 
ooperation very much, or we should improve our 

eople’s cognition of 
ooperation to encourage team work? We realize that 

or is present wearing a serious 
xpression. A discussion of national characteristics is 

a
regarded and improved. For better communication and 
cooperation, we should provide more technical support 
and help to researchers who are not familiar with basic 
network and programming technologies/knowledge. On 
the other hand, some technological tools which are often 
regarded as effective tools for knowledge management 
in the business area are not recognized in academic labs 
(Section 2.2.3). It is to say the predominance of 
technology in promoting knowledge integrating, 
discovering and sharing has not yet been brought into 
play in lab. The effective IT supporting will enable and 
facilitate th
collective learning, information and knowledge sharing, 
collaborative problems solving and new idea generation. 
For example, web-based knowledge repository for 
storing and sharing knowledge among researchers, 
Bulletin Boards System 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. Therefore, a well supported IT 
infrastructure should be taken into account by research 
managers or organizers.  
 
In addition, the application of technology also depends 
on the people and the support of the management, which 
are organizational issues. Organizational variables will 
effect the KM implementation. 
 
3.3 Organizational Variables 
 
In Section 2.2.3, the survey reveals a significant 
difference between business and academia with respect 
to knowledge management and creation: researchers in 
academia regard self study and the guidance of their 
leader (supervisor) as the most important factors, and 
put cooperation in a secondary place; while in business 
activities and projects, cooperation and team work is 
always regarded as one of the most fundamental factors. 
A related result is analyzed
th
with another question (see Fig. 6), we found that the 
respondents who worked alone also got much less 
timely encouragement and help from others at the same 
time. So, the problem is, do res
c
management as well as p
c
because of the characteristics of scientific research, 
cooperation is less important compared with self study 

and supervisor’s guidance, especially for graduate 
students and higher researchers (PhD candidates, post 
doctors and research associates), whose research subject 
is very deep and ‘narrow’, and usually difficult for 
others to understand. On the other hand, we do not think 
that the big variance in importance between the 
supervisor’s guidance and cooperation is reasonable and 
acceptable. On the contrary, professors and laboratory 
administrators should seriously consider how to 
encourage and reinforce collaboration in academia. This 
is related with the issue of organizational culture. The 
organizational culture includes the shared values, beliefs, 
norms, expectations and assumptions that bind people 
and systems [16]. The organizational culture is 
particularly important in KM because it gives the people 
a basis for stability, control and direction and helps 
them to adapt and integrate other variables and 
technology with the operating environment.  For 
instance, if an organizational culture is open and 
encouraged to cooperation and exchange, in which there 
are more relational channels to support and nurture 
person-to-person communications and team 
cooperation.  
 
Section 2.2.5 exposed some different requirements and 
obstacles between foreign researchers and Japanese on 
idea exchange. To foreign respondents, language was 
one of important reasons for inefficient or meaningless 
seminars (we have analyzed the reason in Section 
2.2.5.). But to Japanese students, they mainly 
complained the atmosphere of discussion were not open 
and free. We believe that the common characteristics of 
Japanese culture may help explain this fact. As we know, 
the common impression of the Japanese is that they are 
well mannered, soft-spoken, and hard-working while 
maintaining a strict ranking concept in their minds. 
From this point of view, it is easy to see why very few 
Japanese respondents might think that seminars are 
open and free, especially when the speaker is an elder 
member and their profess
e
beyond the scope of this paper, but personal 
characteristic is important element for KM since human 
being are unseparated part of system. People have 
competence, nature and attitudes. In an organization, the 
members have similar backgrounds, education levels, 
and experience, it is likely they will have the same 
understanding of a mission (issue) and share a strategic 
similarity [17]. Partner similarity among all members of 
an organization is likely to reduce barriers to sharing 
and therefore increase knowledge sharing and transfer. 
 
In addition, with respect to the complain of tedious and 
useless seminar and discussion between the members 
who have the language obstacle, we suggest that it is not 



necessary to ask foreigners who are not good at 
Japanese to attend the seminars conducted in that 
language. Considering the actual effect, we think that 
some laboratories’ regulations on seminars and 
discussions could be improved. Dividing the members 
of the lab into different groups for discussion may be 
better and more efficient. It belongs to managerial 
issues. As mentioned at Section 2.2.4, there are also 
several unsatisfied problems belonging to managerial 
rules in labs, for example, the management of 
equipments, books and journals in lab, the training of 
equipment usage and the maintenance and management 
of lab’s homepage.  
 
Taken together, culture, people and managerial style, 
each of them has implications for KM efforts in 
organizations. We call them Organizational Variables. 
There are other factors as necessary concern in different 
organizations and situations, but we did not analyze in 
this paper, for example, organizational structures, 
reward systems, organizational tasks, and so on. In KM 
research and practice, it has always been suggested the 
particular attention should be paid to organizational 
variables, without which the success of KM cannot be 
guaranteed.  
 
3.4 Knowledge Creation Process 
 
Knowledge Creation Process is a set of activities that 
support individual and collective knowledge and 

teraction to construct new knowledge.  Knowledge is 

 with different transition descriptions: 
nlightenment (have an idea), Dispute (presenting the 

tly reflecting on the 
ea and repeating dispute) and Selection (using 

.  
) Knowledge creation: constructing new idea and 

Kno
scie
foot
enri t of 

that
nece velopment of IT, it reveals its 

lear  time, IT can help 

sour fic laboratories with high IT capability, 

Bas re includes internet and intranet 
onnectivity, and some basic and necessary hardware 

ifferent labs and its use depends on the 
eople and support of the management, which are also 

in
created through interactions between tacit and explicit 
knowledge. Nonaka and Takeuchi [13] analyzed the 
interaction between tacit and explicit knowledge and 
proposed SECI spiral model for organizational 
knowledge creation [8]. Benefiting the revolutionary 
and basic value of the SECI spiral, EDIS spiral 
proposed by Wierzbicki and Nakamori [2] to describe 
the normal knowledge creation process in academia— 
universities and research institutes. In the same nodes as 
the SECI spiral, EDIS spiral has an opposite direction of 
transitions and
E
idea to colleagues), Immersion (join
id
selected comments of colleagues). 
 
In the activities of knowledge creation, KM process 
takes place. With respect to academic activities, these 
process can be summarized as knowledge acquisition, 
knowledge transfer/sharing, knowledge application, 
knowledge creation and knowledge storage. Particular 
research activities are as follows: 
(1) Knowledge acquisition: analysis of data, synthesis 

of earlier studies, access to database and literature, 

studying background knowledge, acquisition 
necessary research-related information and 
knowledge from difference sources and so on. 

(2) Knowledge transfer/sharing: communication 
between researchers, idea discussion and debate, 
publishing papers. 

(3) Knowledge application: preparing project proposals, 
reporting results, do experience

(4
innovation. 

(5) Knowledge storage: storage of data sets, references 
and own work.  

 
3.5 A Systems Thinking Framework for KM in 
Scientific Labs 
 

wledge Creation is a core of KM framework in 
ntific labs.  Knowledge source, absolutely, is 
stone; reversedly, new knowledge created will 
ch the knowledge storage. However, a moun

information and knowledge inundate us. It reminds us 
 effective knowledge navigation is especially 
ssary. With the de

strong properties in effectively guiding us to search and 
n required knowledge. At the same

us to better organize the current knowledge/ knowledge 
ce. If scienti

it will be able to better support knowledge creation. 
ic IT infrastructu

c
and software. The provision of these IT infrastructures 
varies between d
p
organizational issues. In addition, organizational 
variables, for example, the diversity of laboratory 
management, personal characteristic and background, 
etc., will effect knowledge acquirement from knowledge 
source. On the other hand, people are one of the 
knowledge sources.  The following figure (Fig. 7) 
shows the KM framework in scientific labs and the 
relationship between different elements. 

 
Fig.7. A Systems thinking Framework for KM in Scientific 

Laboratories. 

Organizational 
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Knowledge 
Creation 
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4. CONCLUSION 
 
Scientists and researchers were, are and will be in the 
tough research compe e situation is getting 
harder and harder. Sh creative idea, quick 
working and publication are strongly required, and more 
effective research process is necessary even in basic 
research area. KM framework in scientific labs would 
provide one solution werful for research 
promotion scientific know eation. 
 
In this paper, we have identified and analyzed some 
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manag creation of scientific n 
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stitute. We have also proposed the KM framework in
 on systemsed s th

s seen as an effort tofram
the organizational variables into best use with the 
support of relevant information technology to facilitate 
the knowledge creation process with the main research 
purpose of labs through the acquirement and creation of 
knowledge sources. 
 
In a nutshell, our research not only first explores some 
hidden problems existing in academic KM, but also 
presents useful suggestions and mod
researchers and managers. Our experiences can be 
widely used for reference in scientific knowledge 
management and creation, creativity support in 
academia, and some other areas. They also provide a 
perspective for future research. 
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