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About me…Funded Research
•Funded research (PI):   $1.8 Million.  Funded by:

NASA Kennedy Space Center
NASA Goddard Space Flight Center
NASA Ames Research Center
National Science Foundation
Air Force Research Lab 
Private corporations: Union Planters Bank, CTP, others

•Primarily funded by NASA to develop KMS: 
expertise-locator systems
collaborative computing environments
Web-based advisor systems
Sabbatical appointment: “Develop an Integrated Strategy 

for KM” for the Agency. Final report Oct 30, 2005. 



Knowledge Management 
• Support the discovery, capture, sharing, and 

application of organizational knowledge
• KM organizational benefits:

– Leveraging core business competencies
– Accelerating innovation and time to market
– Improving cycle times and decision making
– Strengthening organizational commitment
– Building sustainable competitive advantage

• Expectation: KM moves from individuals to groups to 
the organization – ultimate beneficiary



KM and IT
• IT facilitates sharing and accelerated growth 

of knowledge
• IT allows movement of information at 

increasing speeds and efficiencies
• IT provided major impetus enabling KM 

applications
• KM systems is synergy between tech and 

social/structural mechanisms for KM



KM Processes





Organizational Learning

• OL + market orientation can enhance firm 
performance

• OL can enhance firm’s innovativeness and 
capacity for adaptation

• OL can translate into business agility



Organizational Learning
• “all learning takes place inside our heads; an 

organization learns in only two ways: (a) by the learning 
of its members, or (b) by ingesting new members who 
have knowledge the organization didn’t already have”
(Simon)

• Learning depends on what we already know.  
• OL requires transmission of information from one 

member to another
• Learning is a very social phenomena.



KM and OL

• Organizations are 
– knowledge-integrating institutions
– integrating the knowledge of many different 

individuals and groups 
– in the process of producing goods and services



KM and OL
• Organizational knowledge is a spiral process:

– starts at individual level
– expanding to group, 
– and organizational levels

• Only individuals can create knowledge
• Interactions among individuals are essential to 

develop organizational knowledge
• “original ideas emanate from autonomous individuals, 

diffuse within the team, and then become organizational 
ideals” (Nonaka)



Research Questions

• How can KM systems support the goals of 
learning at individual, group, and 
organizational levels?

• How KM systems and OL tie together to 
provide opportunities for organization-wide 
socialization?



KMS and learning at 
individual level

• Individuals acquire knowledge via 
internalization: observing or talking to 
others.

• Individuals also acquire knowledge via 
externalization: modeling their 
knowledge into analogies, metaphors, or 
problem-solving systems.

• Direction: also efficient to transfer 
instructions between individuals



KMS and learning at 
individual level

• KM systems that support internalization, 
externalization and direction support learning at 
the individual level

• Knowledge capture and application processes 
support individual learning

• First generation KM systems
– early AI applications 1950s: game playing & language 

translation.  
– 1970s expert systems: knowledge elicitation 

(externalization) and representation (internalization)



KM Processes KM Systems KM Sub-
Processes 

Learning Level 
Impact 

Illustrative KM 
Mechanisms 

Illustrative KM 
Technologies 

Externalization Individual /Group Models, 
prototypes, best 
practices, lessons 
learned 

Expert systems, chat 
groups, best practices, 
and lessons learned 
databases. 

Knowledge 
Capture 

Knowledge 
Capture 
Systems 

Internalization Individual  Learning by doing, 
on-the-job training, 
learning by 
observation, and 
face-to-face 
meetings 

Computer-based 
communication, AI-
based knowledge 
acquisition, computer-
based simulations 

Direction Individual Traditional 
hierarchical 
relationships in 
organizations, help 
desks, and support 
centers 

Capture and transfer of 
experts' knowledge, 
troubleshooting systems, 
and case-based 
reasoning systems; 
decision support 
systems 

Knowledge 
Application 

Knowledge 
Application 
Systems 

Routines Group/ 

Organizational 

Organizational 
policies, work 
practices, and 
standards 

Enterprise resource 
planning systems, 
management information 
systems 

 



Knowledge Capture Systems
• Formalize and capture knowledge
• Example: Concept Maps Tools (UWF)



Knowledge Application Systems
• Problem Solving
• Example: NaCoDAE



KMS and learning at group level
• Knowledge progresses from individual to group 

level 
– through synthesis of individual knowledge via social 

interaction 
– through use of beliefs shared to create routines

• Knowledge is produced in a group setting 
– through the sharing of common understanding
– helps synergize the individual’s knowledge

• Social processes play important role in transition 
of knowledge from individual to group level



KMS and learning at group level
• KM systems that support processes of socialization

support learning at the group level
• Exchange

– the transfer of explicit knowledge between individuals in a 
group

– impacts primarily the group level
• Routines efficient in transferring instructions at the 

group and organizational level.
• Knowledge sharing and application processes

– support learning at the group level 
– 2nd generation KM systems, e.g. knowledge repositories



KM 
Processes 

KM Systems KM Sub-
Processes 

Learning Level 
Impact 

Illustrative KM 
Mechanisms 

Illustrative KM 
Technologies 

Socialization  
Group 
 
 
 

Employee 
rotation across 
departments, 
conferences, 
brainstorming 
retreats, 
cooperative 
projects 
Jam sessions, 
global 
brainstorming 

Video-
conferencing, 
electronic 
discussion 
groups, e-mail 
Jam sessions, 
global 
brainstorming 

Knowledge 
Sharing 

Knowledge 
Sharing 
Systems 

Exchange Group Memos, 
manuals, 
letters, 
presentations 

Team 
collaboration 
tools, Web-
based access 
to data, 
databases, and 
repositories of 
information, 
best practices 
databases, 
lessons learned 
systems, and 
expertise 
locator systems 

Knowledge 
Application 

Knowledge 
Application 
Systems 

Routines Group/ 
Organizational 

Organizational 
policies, work 
practices, and 
standards 

Enterprise 
resource 
planning 
systems, 
management 
information 
systems 

 



• Example 
Expertise Locator 
systems
• SAGE Search 
Options:

Investigator
Name
Research Topic
University
Funding Agency
Advanced Search

Knowledge Sharing Systems



• Example: Expert Seeker

•ES Search Options:
Specialist Name
Expertise
Directorate
Advanced Search
Web Text Mining

(GSFC)
SAGE (KSC)

Knowledge Sharing Systems



KMS and learning at the 
organizational level

• Organizational knowledge arises from group and 
individual knowledge

• Combination 
– helps integrate knowledge of group members
– but new knowledge transcends knowledge of the group

• Socialization
– enables synthesis of tacit knowledge across individuals 

and the integration of multiple streams for the creation 
of new knowledge

– through joint activities rather than verbal instructions



KMS and learning at the 
organizational level

• Routines also efficient to disseminate 
directions at the organizational level

• Knowledge discovery processes 
– support learning at the organizational level 
– 3rd generation KM systems, e.g. jam events, 

wikis.



KM Processes KM Systems KM Sub-
Processes 

Learning Level 
Impact 

Illustrative KM 
Mechanisms 

Illustrative KM 
Technologies 

Combination Group/ 

Organizational 

Meetings, telephone 
conversations, and 
documents, collaborative 
creation of documents 

Databases, Web-based 
access to data, data 
mining, Web portals 

Knowledge 
Discovery 

Knowledge 
Discovery 
Systems 

Socialization Group/ 
 
 
Organizational 

Employee rotation 
across departments, 
conferences, 
brainstorming retreats, 
cooperative projects 
Jam sessions, global 
brainstorming 

Video-conferencing, 
electronic discussion 
groups, e-mail 
 
Jam sessions, global 
brainstorming 

Knowledge 
Application 

Knowledge 
Application 
Systems 

Routines Group/ 

Organizational 

Organizational policies, 
work practices, and 
standards 

Enterprise resource 
planning systems, 
management information 
systems 

 



Knowledge Discovery Systems

•Example:   Data mining 
and wikis

http://upload.wikimedia.org/wikipedia/de/4/44/WikipediaDVDCover.jpg


Conclusions

• Goals of KM and OL are intertwined
• KM systems 

– provide opportunities for organization-wide 
socialization 

– via Web-based collaboration and global 
brainstorming technologies
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