
 
 

 

Secondary Publication 

Sieber, Stefanie; Henrich, Andreas

Knowledge Management for Hybrid Learning

Date of secondary publication:   05.03.2025

Version of Record (Published Version), 

urn:nbn:de:bvb:473-irb-1068909Persistent identifier: 

Bookpart

Primary publication 
Sieber, Stefanie; Henrich, Andreas (2010): Knowledge Management for Hybrid Learning, in: Fu 
Lee Wang, Joseph Fong, und Reggie Kwan (Ed.), Handbook of Research on Hybrid Learning 
Models : Advanced Tools, Technologies, and Applications, Hershey, PA: IGI Global, pp. 424–
449, doi: 10.4018/978-1-60566-380-7.ch026.

Legal Notice 
This work is protected by copyright and/or the indication of a licence. You are 
free to use this work in any way permitted by the copyright and/or the licence 
that applies to your usage. For other uses, you must obtain permission from 
the rights-holders. 

This document is made available with all rights reserved.

https://doi.org/10.4018/978-1-60566-380-7.ch026


424 

Chapter 26 

Knovvledge Management 
for Hybrid Learning 

Stefanie Sieber 
University ofBamberg, Germany 

Andreas Henrich 
University ofBamberg, Germany 

ABSTRACT 

The merging ofknowledge management and hybrid learning has gained more and more attraction and 
has been put in the focus ofinterests lately, for the simple reason that both areas can benefit from each 
other. As a result, this chapter deals with knowledge management for hybrid learning. This chapter 
begins with a short introduction, followed by a briefclarification showing our understanding ofhybrid 
learning. Aftenvards, knowledge and associated attributes are defined precisely-definitions are derived 
and taxonomies for knowledge are described. This section closes with a.first reflection 011 knowledge in 
the context ofhybrid learning. Subsequently, the authors take a closer look at knowledge management 
by introducing different schools of thought and models for knowledge management. Opportunities to 
delve deeper into the subject individually are offered passim. The main part ofthe chapter provides a 
comprehensive view ofknowledge management for hybrid learning. The described features range from 
general conclusions to theoretical a.\pects, exemplcllJ' projects, andfmally practical mpecls - previous 
deliberations are brought togethe1; currelll insights concerning the research perspective are described 
and tools as well as techniques which foster knowledge managemenljor hybrid !earning are presented. 
FinallJ\ a critical reflection as well as <Ill outlook and some thoughts concemingfuture issues conclude 
this chapter. 

INTRODUCTION are two areas that have developed independently 
in the past. Lately these fields are starting to con-

Knowledge management as well as learning in gen- verge, and theories, methods, and findings are being 
eral or e-leaming and hybrid learning in particular combined. These joint considerations benefit both 

areas with new insights and enhancements but also 
increase the complexity and numberofobstacles for DOI: I 0.40 I 8/978- l-60566-380-7.ch026 
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Knowledge Management for Hybrid Learning 

Figure J. Shift in learning paradigms reflected by number ofexisting .systems (Graham, 2005, p. 6) 

Traditional Distributed 
face-to-face (computer-mediated) 

.Learnin_9...Environment Learning Environment 

Past 
(largely separate 
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Present .•, >• ···--················ 
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I ' implementation of •\ •• -====-- · . .blended systems) t 
E!itur,: 
(majority of 
blended systems) 

those interested in these topics and those in charge 
ofsetting up a proper solution fora specific setting. 
Individually, the area of hybrid learning already 
brings with it a vast number of settings. The vir-
tual parts oflearning can range from a minimum 
support up to a broadly considered, pedagogically 
sophisticated offer. Ofcourse traditional learning 
can be scaled the same way. 

Figure 1 shows the shift ofleaming paradigms 
by summing up the resulting number of systems 
assigned to each paradigm, and it givesan impres-
sion of the consequential increasing importance 
of blended and hybrid systems, respectively. 

Knowledge management, on the other hand, 
can be strictly formalized and strategically 
grounded in a learning institution, or can be more 
infonnal, dynamic and self-paced. If an attempt 
is made to combine these two already complex 
and partially opposing areas, it is just a simple 
matter of mathematics to realize that complex-
ity increases and the number of possibilities is 
overwhelming. 

The main objective ofthis chapter is therefore 
not to describe one way of setting up knowledge 
management for hybrid learning, but instead to 

Expansion due 
to technological 
innovation 

Blended 
Learning 
System 

build a continuum of possibilities and opportuni-
ties that knowledge managementoffers for hybrid 
learning - and the other way round - considering 
a variety ofimportant aspects that differ from one 
setting to another. Depending on the particular 
instance, one setting can turn out to be extremely 
helpful while it is hardly of use for a different 
problem or field of application. 

HYBRID LEARNING 

Real learning gets to the heart ofwhat it means 
to be human. 

Through learning we re-create ourselves. 

Through learningwe become able todosomething 
we never ll'ere able to do. 

Through learning we re-perceive the world and 
our relationship lo it. 

Through learningwe extendourcapacityto create, 
to be part ofthe generative process oflife. 
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Figure 2. Blended learning continuum(Jones, 2006) 

ICT usage E-enhanced E-focused E-intensive 

There is within each ofus a deep hunger for this 
type oflearning. (Senge, 2006, pp. 13-14) 

Since this whole book is dedicated to the area of 
hybrid learning, definition have been given in 
previou chapters. In addition, there are already 
good definitions and descriptions as for in tance in 
Bonk, Graham, Cross, & Moore(2005). Therefore, 
the intention behind this part ofthe chapter lies in 
clarifying our under tanding of hybrid learning 
rather than giving a broad literature rev iew and 
di cu ion on pos ibledefinitions, understanding, 
and view of hybrid learning. 

There i a variety of approaches to defining 
h brid learning. For our concern , we adopt the 
p r p cti e that define h brid learn ing a a 
m1, f two general approache to learning - the 
traditional cla room learning on the one hand, 
and the techno logy enhanced - I arning on the 

th r hand. " he h brid in tru tional model i 
a blend of con entional fac -t -fac in truction 
and eb-ba ddi tanc I arning. lnoth rword 
a h brid in tructiona l model con i t of both 

la r om fa -to-fac m ting and di tanc 
I arn ing' Ko hang Durant 2003 p. I 06) 
v h r di tance learning or di tance du ation 
' i an form of t aching and learning in which 
teach r and learn rare n t in th am place at 
the ame time, with informa tion technolog their 
lik I onn tor (Gi lb rt 1995 . Briefi tated 
" BI nded I aming i the integration ofc la room 
learning v ith learning" ( i m 11 , 2005 . 

ea l oadoptth t rm"blend d I aming" in e 
- inour pinion - th t rm "h bridl arn ing ' and 
"b lend d I arning' ar int r hang able and can 

be u ed synonymously. ··Blended" therefore also 
refers to the mix of traditional classroom learn-
ing and technology enhanced distance learning, 
as defined above. 

In order to visualize our understanding of 
hybrid learning we use the continuum ofblended 
learn ing introduced in Jones (2006) that is shown 
in Figure 2. 

Thi chapter is meant to serve as guideline 
for anyone in charge of a particular instance of 
learn ing that takes place in a hybrid environment 
consi ting offace-to-face as well as v i11ual parts. 
This may be as teacher at a university, school, or 
in a unit of an enterprise responsible for further 
education of employees. Hence, we explicitly 
include university as well as enterprise settings on 
a general tage in order to be of use for a variety 
of pecific ettings. 

KNOWLEDGE 

Knowledge i the only resource that increases with 
use. (Prob t:, Raub & Romhardt, 1999, p. I ) 

To be able to talk about knowledge management, 
it i important to agr e about what i to be man-
aged. Therefore, thi ection gives a broad but 
con id rate defin ition ofknowledge. The general 
definition ill then be followed by a distinction 
ofdifferentkno ledgetypesaccordingto arying 
differentiation . Final I , thi part conclude with 

m r flection about the definition and the - a 
a umed - p cial kind ofkno I dge concerning 
h brid learning. 
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General Definition 

The term itself derives its origin from philosophy 
as an elementary problem from the early stage of 
this science. Debates in this area typically start 
with Plato's formulation of knowledge as "justi-
fied, true, and believed". Perception is, accord-
ing to Plato, only achieved because of prenatal 
knowledge. In contrast, Aristotle, Plato's student, 
already disagreed and argued that knowledge is 
abstraction gained by experience and reflection. 
These two Greek philosophers are the first known 
representatives of two contrary approaches to 
epistemology, the branch ofphilosophy concerned 
with the nature and scope of knowledge, - Plato 
and rationalism on the one hand, and Aristotle 
and empiricism on the other hand. These early 
roots were later continued and strengthened by 
the two mainstreams of modern epistemology: 
Continental rationalism and its representative 
Rene Descartes and British empiricism with its 
advocate John Locke. A third mixed approach was 
founded by Emmanuel Kant by trying to combine 
the two contrary approaches. 

Since nature and scope of a subject are com-
monly initially expressed in a profound definition, 
definitions ofknowledge are available in abundant 
supply. To start at a general and neutral point, the 
Oxford English Dictionary' provides a very broad 
definition: knowledge, noun (i) information and 
skills acquired through experience or education 
(ii) the sum ofwhat is known in a particular field 
or in total (iii) awareness or familiarity gained by 
experience ofa fact or situation. 

Proceeding in trying to get a suitable definition 
for the concerns of hybrid learning, we employ 
the differentiation of the well-known chain data, 
infortnation, knowledge, and wisdom, which 
serves as an important aid in defining the term 
knowledge and delimiting its boundaries. In the 
field of information technology, at least two dif-
ferent branches concerned with an appropriate 
definition ofknowledge can be found - infonna-
tion sc ience and knowledge management. Roots 

of today's common definitions can therefore be 
found in both ofthese branches (Sharma) and will 
briefly be described below. 

Nevertheless, one of the first definitions un-
expectedly comes from a completely different 
field at a quite early stage; art of poetry and one 
of its famous representatives T.S. Eliot. At the 
beginning of his play "The Rock", pub I ished in 
1934, the questions "Where is the Jife we have 
lost in living? Where is the wisdom we have lost 
in knowledge? Where is the knowledge we have 
lost in infonnation?" (Eliot, 1934, p. 7) are part 
of the first scene. Hence Eliot is supposed to be 
the first to have promoted this hierarchy. 

Looking closer at the branch of information 
science, roots can be found in a publication by 
Harlan Cleveland. The article "Information as 
Resource", published in the journal "The Futurist" 
in 1982 (Cleveland, 1982), picks up Eliot's sug-
gestions and provides the three-level hierarchy of 
infom1ation, knowledge, and wisdom. Cleveland's 
focus is on depicting information as a special 
intangible resource that is expandable, compress-
ible, substitutable, transportable, diffusive, and 
shareable all at once. In the following, knowledge 
is distinguished in a bottom-up differentiation to 
information. 

The branch of knowledge management and 
its early roots for defining knowledge are repre-
sented by two authors-Milan Zeleny and Russell 
L. Ack ho ff. Zeleny ( 1987) supplies a four-level 
hierarchy that explicitly includes data as its first 
syntactic layer. This layer is fol lowed, bottom-up, 
by infonnation, knowledge, and wisdom. The 
important shift, according to Zeleny, happens 
between the layers ofinfomiation and knowledge, 
since data and infonnation are always just partial 
or atomic by nature and knowledge and wisdom 
are, in contrast, holistic, integrative, and most 
importantly expressed through systemic network 
patterns. To s ignify his de fin ition, Zeleny remarks 
that ' 'knowledge is not 'processing of informa-
tion ' but a coordination ofaction" (Zeleny, 1987, 
p. 59). The state of management and metaphors 

427 



Knowledge Management for Hybrid Learning 

Table 1. Association ofmanagement description andmetaphors with data, information, knowledge, and 
·wisdom (Zeleny, 1987, p. 60) 

Management 
. 

•..Metaphor 

Data Muddling through KNOW-NOTHING 

lnfonnation Efficiency 
(measurement+ search) KNOW-HOW 

Knowledge Effectiveness 
(decision making) KNOW-WHAT 

Wisdom Explicability 
(judgement) KNOW-WHY 

describing the state of knowledge at a particular 
level, as shown in Table 1, facilitates a deeper 
understanding. 

In contrast, Ackhoff's insights (1989) classify 
the content ofthe human mind in five categories: 
data, infonnation, knowledge, understanding, and 
wisdom. His definition of data and infonnation 
is quite simple; data are symbols and products 
of observation, while infonnation is contained 
in descriptions and inferred from data. The final 
differentiation of all categories is accomplished 
by employing the different lifetimes of those 
categories: "Infonnation, like news, ages rela-
tively rapidly. Knowledge has a longer life-span, 
although inevitably it too becomes obsolete. 
Understanding has an aura of pennanence about 
it. Wisdom, unless lost, is pennanent; it becomes 
a permanent endowment of the race." (Ackhoff, 
1989, p. 9) The finding that information, knowl-
edge, and understanding focus on efficiency, while 
wisdom adds value by requiring judgement and 
can therefore, in contrast to previous stages, not 
be automated, concludes his deliberations. 

Figure 3 summarizes the different definitions 
and shows the most common hierarchies. 

Numerous variations and extensions of these 
basic models exist and have been summarized, 
broadly described, and carefu I ly examined by vari-
ous authors. For further literature review, nvo of 
them should be mentioned: Rowley (2007)offersa 
sophisticated literature overview ofdefinitions as 
well as the origins ofthe structure in the beginning, 

and he finally revises the hierarchy by outlining 
several findings and including a well-considered 
discussion, while Hey (2004) first provides broad 
definitions, and then takes a closer look at the 
links between two particular levels. 

To summarize, nowadays common understand-
ing ofthe main hierarchy data, infonnation, knowl-
edge, and wisdom is briefly defined according to 
Ahsan & Shah (2006): "Data is seen as simple 
facts that can be structured to become informa-
tion. lnfonnation, in turn, becomes knowledge if 
it is interpreted, put into context, or when mean-
ing is added to it.( ... ) Finally, when values and 
commitment guide intelligent behavior, behavior 
may be said to be based on wisdom." (Ahsan & 
Shah, 2006, p. 272) 

Of course there are different approaches that 
attempt to get a suitable definition. Nonaka & 
Takeuchi ( 1995, p. 58) address the definition 
problem by defining knowledge according to 
its differences and communalities to and with 
information. Their definition of knowledge after 
all is coined by three observations. "Knowledge is 
about beliefs and commitment" and "Knowledge 
is about actions" express differences between 
knowledge and information, while "Knowledge is 
about meaning" describes common features. These 
observations finally conclude in the predication 
that " infonnation is a necessary medium or mate-
rial for eliciting and constructing knowledge". 
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Figure 3. (Sub-)models ofthe hierarchy data, information, knowledge, understanding, and wisdom 

cross-
linkage 

Taxonomies of Knowledge 

A scientific paper dealing with definition and 
types ofknowledge has almost no alternative but 
to start with the distinction of tacit and explicit 
knowledge that was first made public by Michael 
Polanyi (Polanyi, 1967). His famous expression 
"We can know more than we can tell" (Polanyi, 
I 967, p. 4) constitutes this distinction. Polanyi 
shows that human beings actually "know" certain 
aspects and issues without actually being aware 
of knowing, even ifexplicitly questioned. 

Tacit knowledge, according to Polanyi's defini-
tion, always requires two things: the two terms of 
tacit knowing that need to be logically connected in 
order to become tacit knowledge. Moreover, tacit 
knowledge consists ofthree constituting aspects: 
the phenomenal, the semantic, and the ontological 
aspects, each ofthem expressing a particular con-
nection between the two terms of tacit knowing. 
The functional structureoftacit knowing expresses 
the fact that "( ... ) in an act of tacit knowing we 
attend from something for attending to something 
else" (Polanyi, 1967, p. 10). 

In a final step, Polanyi reasons that the at-
tempt to explicitly formalize all tacit knowing 
is condemned to failure; identifying problems 

understanding 

for instance - mathematical or other nature -
requires tacit knowledge that often cannot be 
explicified. 

These thoughts about the distinction of dif-
ferent knowledge types were later taken up and 
extended by the work oflkujiro Nonaka and Hi-
rotaka Takeuchi (Nonaka& Takeuchi, 1995). The 
core foundation ofthis knowledge and knowledge 
creation are classified by two dimensions: the 
epistemological dimension and the ontological 
dimension. The two dimensions and their features 
are shown in Figure 4. 

The epistemological dimension has two values: 
explicit and tacit knowledge as defined by Polanyi. 
Tacit knowledge herein includes cognitive as well 
as technical elements and is created "here and 
now", while explicit knowledge is more about 
past events or objects, or the "there and then". 
Linking to Bateson ( I 973), these two types of 
knowing are also attributed with "analog", ref er-
ring to tacit knowing, and "digital" concerning 
explicit knowledge. 

The ontological dimension symbolizes the dif-
ferent levels of knowledge which create entities 
such as individuals, groups, organizations and 
inter-organizational entities. Strictly, knowledge 
can only be created by individuals. In order to 
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Figure../. The two dimensions of knowledge and knowledge creation (Nonaka & Takeuchi, 1995, p. 
57) 

epistemological 
dimension 

explicit 
knowledge 

I
tacit 

knowledge 
ontological 
dimensionIndividual group organization Inter-organization 

knowledge level 

enable organizational or even inter-organizational 
knowledge creation, it has to be understood that 
organizational knowledge creation amplifies the 
knowledge created by individuals (Nonaka & 
Takeuchi, 1995, p. 59). 

Other contributors to this area, like Beckman 
( 1999), also start with the work ofPolanyi but add 
a third kind ofknowledge - implicit knowledge. 
Theaccessibilityofknowledge is used as criterion 
for this distinction. Tacit knowledge is therefore 
only indirectly accessible and always involves 
"( ... ) difficulty through knowledge elicitation 
and observation of behaviour" (Beckman, 1999, 
pp. 1-4). In contrast, implicit knowledge is ac-
cessible more easily through discussions or the 
querying ofthe knowledge carrier; however, this 
kind ofknowledge has to be located before it can 
becommunicated. Obviously, exp! icit knowledge 
is characterized by its direct accessibility. 

Of course, tacit and explicit knowing are not 
the only origins for distinguishing different kinds 
ofknowledge. Hence, the overview given in this 
section cannot be all-embracing. Nonetheless, 
a few selected and miscellaneous distinctions 
should be mentioned in order to provide further 
interesting aspects. 

One further classical distinction that is often 
chosen is the differentiation of declarative and 

procedural knowledge. Concisely stated, declara-
tive knowledge is the knowledge of facts about 
the world. In contrast, procedural knowledge 
is knowledge concerning how to do something 
(Anderson, 1976, p. 78). 

Other criteria that can be employed are the 
degree of formalization (Beckman, 1999) or the 
stage where knowledge is needed and accessed 
- before, during, or after knowledge-related ac-
tivities. Various authors like Davenport & Glaser 
(2002) or El Sawy & Majchrzak (2004) are work-
ing on the accessibility of knowledge at certain 
desired stages. 

Knowledge in the Context 
of Hybrid Learning 

The general definition, and especially the data, 
information, knowledge, wisdom chain, is cer-
tainly also applicable for hybrid learning, but of 
course the context of hybrid learning provides 
several special aspects and attributes that need 
to be considered. 

If we apply the findings presented above 
to this context, the ontological dimension of 
knowledge and knowledge creation consists of 
four different perspectives: the perspective of a 
single user, the perspectives of groups of users, 
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the organizational, and the inter-organizational 
perspective. 

Moreover, the context of hybrid learning 
presents at least two kinds ofusers that need to be 
considered: learners on the one hand, and teach-
ers or tutors on the other hand. Even additional 
complexity increases due to each learner's and 
teacher's choice to adopt different perspectives. 
Taking into account the structures usually applied 
for learning, a learner can adopt an intra-course 
perspective, a broader view including all courses 
of a particular semester, or, more generally, a 
particular time unit, and finally an all-embracing 
perspective involving all courses constituting a 
particular course of study or training. Similarly, 
a teacher can adopt the following perspectives: 
starting bottom up, a teacher also can adopt an 
intra-course perspective and a semester-wide view 
including all courses the teacher is in charge of 
for a particular semester or time unit, as well as 
the all-embracing perspective. 

Ofcourse these deliberations also apply to the 
organizational perspective. Herein, the structural 
organization ofthe institution in charge ofprovid-
ing the knowledge has to be considered; different 
granularities depending on the specific structure are 
possible. In the instanceofuniversities, perspectives 
can be the view ofa single chair or the perspective 
of a whole faculty. Naturally, equal deliberations 
can be made for enterprises of all sizes. 

Further - more informal - questions arising 
from dealing with knowledge in the context of 
hybrid learning are various: What exactly is 
knowledge in the context of hybrid learning? 
HO\v does knowledge differ from infonnation and 
data or content in this context? In which manner 
is knowledge in learning? Who actually creates 
content and knowledge? How can knowledge be-
longing to the non-digital part ofhybrid learning 
be digitalized? Are there special types ofcontent? 
How is the content used? Which part ofthe content 
can be used to which extent? 

Some of these questions can already be an-
swered by applying the definitions given above. 

The imprecise definition of knowledge prevents 
the limitation of knowledge to certain aspects 
of hybrid learning. What became obvious is the 
indispensability of paying particular attention to 
tacit knowing. Especially in hybrid learning where 
a certain factor ofdistance separates teachers and 
students at a given time, tacit knowledge seems 
even harder to caption, convert, and communicate 
than it already is. The question of whether this 
endeavour is possible at all will be discussed in 
section 5 of this chapter. 

Therefore, general questions concerning the 
creation, maintenance, and conversion ofknowl-
edge need to be discussed initially and will be 
answered in the next section by presenting models 
for knowledge management. Specific questions 
which take into account the kind of content and 
special features ofhybrid learning wi II beanswered 
in section 5 of this chapter. 

This section concludes with an assertion of 
Thomas H. Davenport and Laurence Prusak 
published in "Working Knowledge" in order 
to, in conclusion, express the multiplicity of 
knowledge. 

Knowledge is a fluid mix offramed experience, 
values, contextual informalion, and expert insight 
that provides a framework for evaluating and 
incorporating new experiences and information. 
It originates and is applied in the minds ofknow-
ers. In organizations, it ofien becomes embedded 
not only in documents or repositories hlll also in 
organizational routines, processes.practices, and 
norms. (Davenport & Prusak, 1998. p. 5) 

KNOWLEDGE MANAGEMENT 

The keytosuccess is to bake specialized knowledge 
into the jobs ofhighly skilled workers - to make 
the knowledge so readily accessible that it can i 
be avoided. (Davenport & Clase,; 2002, p. I 08) 
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Since the last section described our understand-
ing ofknowledge- knowledge in general as well 
as peculiarities of knowledge in the context of 
hybrid teaming - the literal next step is now to 
think about ways of how to manage knowledge. 
Since knowledge is considered to be the most 
important resource oftoday's economy, it should 
be appropriately managed. 

(. . .) the real, co11trolli11g resource and the ab-
solutely decisive 'factor ofproduction· is now 
neither capital nor land nor tabor. It is knowledge. 
(Drucker, 1993, p. 6) 

The field ofknowledge management arose as 
part ofgeneral management theories in the 1990s, 
and therefore most ofthe classical literature deals 
with organizational knowledge management. 
Since we explicitly do not exclude organizational 
settings, and most of the publications include a 
general consideration ofknowledge management, 
most of these deliberations can be considered 
useful or can even be substituted for knowledge 
management in hybrid learning. The overall as-
sumption upon which this section is based, is 
the conviction that knowledge management in 
general has the objective to ensure the delivery 
of the right information to the right person at the 
right time. This assumption seems tenable and 
applies to knowledge management for organi-
zational concerns as well as for the concerns of 
hybrid learning. 

In particular, there is a variety of different 
schools of thought for knowledge management 
that will be briefly described below. The practi-
cal aspect of knowledge management, basically 
referring to knowledge management tools, will 
be directly integrated into the next part of this 
chapter and wil I concentrate solely on knowledge 
management for hybrid learning, since there are a 
huge number oftools available in general. 

Knowledge Management 
According to Nonaki and Takeuchi 
(Nonaka & Takeuchi, 1995) 

lkujiro Nonaka and Hirotaka Takeuchi are often 
seen as cofounders of knowledge management. 
Their book "The Know ledge-Creating Company", 
pub I ished in 1995, is still one ofthe foundations of 
many publications and entrepreneurial decisions. 
Although their thoughts were originally meant to 
be relevant just for knowledge management in 
organizations, their work concerning knowledge 
creation has become an international standard 
throughout the entire domain of knowledge 
management. 

Based on Michael Polanyi's definition and 
distinction oftacit and explicit knowledge, Nonaka 
and Takeuchi develop a theory of organizational 
knowledge creation which is considered to be the 
most important asset for successfully managing 
knowledge, and therefore serves as the core part 
oftheir theory. The important part that constitutes 
most of knowledge creation is "the mobilization 
and conversion of tacit knowledge" (Nonaka & 
Takeuchi, 1995, p. 56). According to this model, 
knowledge is created by a continuous transforma-
tion between tacit and explicit knowledge that 
takes place between individuals. 

The central part of this theory is therefore a 
model describing the different modes of knowl-
edge conversion - the SECl-model. The four 
existing transformations - socialization, exter-
nalization, combination, and internalization-are 
shown in Figure 5. 

The first mode is the conversion from tacit to 
tacit knowledge - socialization. An individual 
acquires tacit knowledge during the process of 
experience-sharing with others. The most com-
mon way ofgathering tacit knowledge takes place 
by observation, imitation, and practice and is an 
important part of programs like training-on-the-
job. Knowledge gathered by socialization iscalled 
"sympathized knowledge". 
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Figure 5. The four modes ofknowledge conversion (Nonaka & Takeuchi, 1995) 

tacit TO explicit 
knowledge knowledge 

tacit 
knowledge 

FROM 

explicit 
knowledge 

Socialization Externalization 
. sympathized conceptual 

knowledge knowledge 

Internalization Combination 
operational systemic 
knowledge knowledge 

The transformation from tacit to explicit 
knowledge - called externalization - serves as 
the second part ofthis model. The mode is"(... ) 
typically seen in the process ofconcept creation 
and is triggered by dialogue or reflection" (Nonaka 
& Takeuchi, 1995, p. 64). Even simple writing 
can be an act of converting tacit knowledge into 
explicit knowledge. The knowledge resulting is 
usually called "conceptual knowledge". 

Thirdly, explicit knowledge is transferred to 
expIicit knowledge. This mode is the combination 
that happens when concepts are systemized and 
different parts ofexplicit knowledge are combined 
in order to create new knowledge. Existing infor-
mation is sorted, added, combined, and categorized 
and therefore gains new value. The output ofthis 
mode is referred to as "systemic knowledge". 

Finally, the process of converting explicit 
knowledge to tacit knowledge, internalization, 
takes place. All experiences gained by socializa-
tion, externalization, and combination are adapted 
and integrated into an individual's knowledge base 
by being converted to tacit knowing. Experiences 
of others, personal experiences, or information 
gathered become part of "what an individual 
knows". This process is often referred to as 
"learning by doing" and produces "operational 
knowledge". 

Obviously, the process oftransforming knowl-
edge is supposed to take place several times. The 

continuous and dynamic interaction of these 
modes resuIts in a know ledge spiral that is shown 
in Figure 6. Recalling the different dimensions 
of knowledge, it is important to be aware that 
this process does not take place within a single 
individual but requires interaction with others in 
order to shift between the different modes. 

Ata later stage the SECl-model was completed 
by the concept "Ba" that "offers an integrating 
conceptual metaphor for the SECI model of 
dynamic knowledge conversions" (Nonaka & 
Konno, 1998, S. 45). "Ba" can be thought ofas a 
shared space where knowledge can be exchanged. 
Hence, "if knowledge is separated from ba, it 
turns into information, which can then be com-
municated independently from ba" (Nonaka & 
Konno, 1998, S. 41 ). 

Knowledge Management According 
to Davenport and Prusak 

Another popular school of thought is knowledge 
management according to Thomas H. Davenport 
and Laurence Prusak. The basis for the whole 
theory is established by ten general principles of 
knowledge management (Davenport, 1996). 

I. Knowledge management is expensive (but 
so is stupidity!) 
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Figure 6. The knowledge spiral (Nonaka & Takeuchi, 1995) 
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2. Effective management of knowledge re-
quires hybrid solutions involving both people 
and technology 

3. Knowledge management is highly 
political 

4. Knowledge management requires knowl-
edge managers 

5. Knowledge management benefits more from 
maps than models, more from markets than 
hierarchies 

6. Sharing and using knowledge are often un-
natural acts 

7. Knowledge management means improving 
knowledge work processes 

8. Access to knowledge is only the 
beginning 

9. Knowledge management never ends 
I 0. Knowledge management requires a knowl-

edge contract 

Getting more specific, the process of knowl-
edge management is divided into three sub-
processes: knowledge generation, knowledge 
codification and coordination, and knowledge 
transfer (Davenport & Prusak, 1998). These 
sub-processes have been carefully examined in 
a detailed study of over 25 international enter-
prises. Concerning the sub-process of knowl-
edge generation, this process is divided into five 
modes: acquisition, dedicated resources, fusion, 
adaption, and knowledge networking. For the 

Linking 
Explicit 

Knowledge 

sub-process ofcodifying knowledge, the authors 
emphasize the importance ofbasic principles and 
the consideration of different knowledge types. 
The sub-process ofknowledge transfer however 
should be coined by priorities like the indispens-
ability of a common language in order to share 
knowledge - not just everybody being capable 
ofspeaking a certain language, but also having a 
common background like "mechanical engineer" 
in order to understand each other. 

In order to further clarify the whole process 
of knowledge management, attention also has 
to be paid to the different roles of knowledge 
workers. Therefore in "Thinking for a Living" 
(Davenport, 2005) a classification system to seg-
ment knowledge workers is developed. Transac-
tion, integration, expert, and collaborative are 
the four categories of segmentation that shou Id 
be applied. 

These theories emphasize the significance and 
importance of knowledge workers concerning 
the organizational success. Since the knowledge 
workers are the center ofthese theories, they can 
be considered useful fortheconcernsofknowledge 
management for hybrid learning where, obviously, 
the learner should be the focus of efforts most of 
the time. 
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Knowledge Management According 
to Probst, Raub, and Romhardt 
(Probst, Raub, & Romhardt, 1999) 

The theory ofknowledge management according 
to Gilbert Probst, Steffen Raub,and Kai Romhardt 
seems most prevalent in the German-speaking 
world. The resulting model isa best-practice model 
that was developed in collaboration with many 
well-known, not only German but international, 
companies. 

The theoretical groundwork is constituted by 
the following general understanding ofknowledge 
and knowledge management. Knowledge and the 
creation ofknowledge result in a continuum that 
exists between data and knowledge. Concern-
ing knowledge management, Probst, Raub, and 
Romhardt state that "knowledge management 
can be applied to individuals, groups, or organi-
zational structures" (Probst, Raub, & Romhardt, 
1999, p. 37). Since this theory and model arose 
in the organizational environment, they aim at the 
improvement and increase of the organizational 
knowledge base. The organizational knowledge 
base though consists of individual and collective 
knowledgeassets. lmprovementofthis base there-
fore enhances individual and collective knowledge 
which is why this model is described here. 

The best-practice model pinpoints six core 
processes ofknowledge management, describing 
and addressing the main operational problems: 
knowledge identification, knowledge acquisition, 
knowledge development, knowledge sharing and 
distribution, knowledge utilization, and knowl-
edge retention. However, difficulties may not 
only occur due to direct operational problems, but 
due to the fact that knowledge management is not 
embedded within an overall strategy. Therefore, 
the two additional building blocks - knowledge 
goals and knowledge assessment - are added in 
order to tum the model into a management sys-
tem with knowledge itself"( ... ) in the centre, as 
the sole structuring principle" (Probst, Raub, & 
Romhardt, 1999, p. 35). Figure 7 shows all as-

sets, and the resulting logical interrelationships 
between the single assets. 

Other Schools of Thought 
and Contributors 

There are, of course, many others that have also 
contributed and are still benefiting the area of 
knowledge management who cannot all be named 
and specified in appropriate depth. In order to 
nonetheless encourage a broad view of different 
directions that can and have been taken, a select 
few are characterized. 

Peter Senge's vision, theories, and work about 
learning organizations has for instance signifi-
cantly influenced the area ofknowledge manage-
ment. According to Senge a learning organization 
is "an organization that is continually expanding 
its capacity to create its future" (Senge, 2006, 
p. 14). His book "The fifth discipline" (Senge, 
2006), first published in 1990, identifies four 
disciplines - personal mastery, mental models, 
shared visions, and team learning - as central 
aspects of learning organizations. Since the four 
disciplines themselves are indeed distinctive but 
it is nonetheless vital that they are developed as 
an ensemble, Senge places systems thinking as 
fifth and most important discipline for successfully 
bringing a learning organization into existence. 
The four core disciplines, and the fifth discipline 
in particular, are described in Senge (2006), while 
Senge ( 1995) is meant to serve as a guideline for 
practitioners. 

Another approach is defined by looking at 
knowledge management from an even more 
pragmatic side. The so-called "communities of 
practice'' arose in the 1990s and their importance 
was - among others - already emphasized and 
approved by early publications by John Seely 
Brown, Paul Duguid, and Estee Solomon Gray. 
Brown & Duguid ( 1991) deduce the opportuni-
ties of communities of practice and how com-
panies should envision themselves - as"( ... ) a 
community-of-communities, acknowledging in 
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Figure 7. Building blocks ofknowledge management (Probst, Raub, & Romhardt, 1999, p. 34) 
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the process the many noncanoncial communities 
in its midst" - while Brown & Gray ( 1995) de-
scribe how corn pan ies such as Xerox and ational 
Semiconductor are learning to foster and support 
communities of practice in order to facilitate the 
sharing of knowledge. 

Ata lightly laterstage,communitiesofpractice 
were significantly influenced by Etienne Wenger 
and his work. Wenger propose " ... a framework 
that consider learning in ocial term " (Wenger, 
1998, p. 9) in hi book "Communitie ofPractice". 
Meaning, practic community, and ident ity are 
th c mponent that ne d to be integrated in 
order t appl a o ial theory of I arning. he 
di cu i n f th mponent and implicalion 
ofth ir conr1 et dn et th minal concept of 
communItI of practice. ub equenlly, th book 
" ulli vating mmuniti of Pra ti ' (W ng r, 
McD rmott, & n der 2002) d cribe ho to 
ucc fu ll d elopand fac i l itate different kind 

ofcomm uniti . 
management trateg imp lemented in 

kno I dge i bu ine -proce -oriented knowl-
edg management hich ha , to a gr at e tent, 
be n amined b Pet r Hei ig. ccording to hi 
ob ervation and theori the k ucce factor 
i minimizing barri r for fficient kno ledge 
manag m nt, and th r for th int gration of 
kno ledg manag m nt ta k dir ct l into dail 

work tasks and the daily business process (Heisig, 
200 l ). A model specifical ly designed for business-
process-oriented knowledge management - the 
GPO-WM® - is the consequent result of his 
studies. The model includes a reference model 
as well as a procedure model and tools support-
ing analysis and finally the creation of solutions 
(Hei ig, 2005). 

As mentioned before, this section is meant 
to erve a a brief summary. There are different 
paper , like A lavi & Leidner (2001), providing a 
good overview and a broad l iterature rev iew that 
can be u ed to delve into the subject. 

KNOWLEDGE MANAGEMENT 
FOR HYBRID LEARNING 

What e-/earning has done is set a context for KM 
(Barron 2000) 

The implications ofknowledge management f or 
e-/earning are huge. Rather than simply relying 
on in /ruction, we can use we/I-structured infor-
mation a well a productivity enhancing tool · to 
help peop le learn andimprove their performance. 
(Ro en berg, 200 I p. I 09) 
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In contrast to other sections, this one starts with 
two quotations describing different views on 
knowledge management and learning. 

First ofall, these two brief quotations already 
reveal a minor problem concerning the area of 
knowledge management for hybrid learning. Pub-
lications dealing specifically with the integration 
of hybrid learning and knowledge management 
are hard to find. Most ofthe previous and current 
research issues concerning knowledge manage-
ment and learning address e-learning in general 
and not hybrid learning in particular. Since our 
definition of hybrid learning was intentionally 
widespread, most ofthe findings can be considered 
useful for the particular area ofhybrid learning as 
well. We therefore also use the term "e-learning", 
depending on the origin and original subject of 
the work referred to. While selecting theories and 
results, we carefully analyzed the usefulness for 
and transferability to the area of hybrid learning. 
Additionally, we were trying to add thoughts and 
features referring to the special characterofhybrid 
learning in contrast to pure e-learning. 

Secondly, these two quotations serve as a first 
distinction of how knowledge management and 
hybrid learning can be integrated and combined. 
The first quotation by Clark Aldrich, the fom1er 
research directorof the Gartner Group responsible 
for creating and building thecompany'se-learning 
practice, refers to learning in the context ofknowl-
edge management. It illustrates one direction of 
the relationship between the fields of knowledge 
management and e-leaming or hybrid learning. 
Starting from the area ofknowledgc management, 
the main objective lies in delivering infonnation 
and knowledge to people, as well as connecting 
people to each other. This goal is obviously accom-
plished when either self-paced or collaborative 
e-learning takes place (ITtoolbox, 2004). Hence 
e-learning can foster knowledge management and 
its objectives. 

The second quotation looks at this relationship 
the other way round. The quotation cites Marc 
Rosenberg who is a management consultant, 

,-vriter, educator, and leading figure in the world 
of training, organizational learning, e-learning, 
knowledge management, and performance 
improvement. It describes a way of looking at 
knowledge management from the perspective of 
learning. The field of e-learning or hybrid learn-
ing also, by definition, involves information and 
knowledge. Obviously, every area dealing with 
information or knowledge workers can benefit 
from theories and findings in the area ofknowledge 
management, especially if achieving the increase 
of information and knowledge of individuals or 
groups is the main objective, as it is for learning. 
Therefore, knowledge management can help to 
improve the experience and success ofe-learning 
or hybrid learning for every concerned party. Since 
this whole book is concerned with hybrid learn-
ing, we adopt this view of initiating knowledge 
management from hybrid learning. 

Ifwe now rely on the definition and distinctions 
ofknow ledge presented earlier, the differentiation 
oftacit and explicit knowing becomes an important 
aspect, since similarities to informal and formal 
learning can be drawn immediately. Formal learn-
ing and explicit knowledge obviously seem to be 
connected, as well as tacit knowledge and infonnal 
learning. As soon as parts of the learning experi-
ence are self-paced and not formally defined, like 
in face-to-face parts ofhybrid learning, informal 
learning becomes more and more important. The 
following quotation ought to convey the impres-
sion of these thoughts and their importance for 
hybrid learning. 

I u.rnal(v ask audiences at my keynote speeches 
about their experiences with e-Leaming or On-
line Leaming? When I ask how many people 
in the audience have recent()' taken an On-Line 
Course, the response is often between 20 and 30 
percelll. One day, my tongue got a bit tied and I 
asked the question with a f ew changes. 

'How many ofyou have learned things on-line 
recently?· 

437 



Knowledge Management for Hybrid Learning 

Suddenly, almost 98% of the hands in the au-
dience went up. I was shocked until I realized 
how I had fundamentally changed the question. 
(Masie, 2002) 

Since the process of knowledge generation is 
one crucial factor for knowledge management in 
any case, the presented findings employ an even 
greater importance of knowledge generation for 
the area ofhybrid learning. First ofal I, knowledge 
generation is split by definition. On the one hand, 
information is transferred and hence knowledge 
is supposed to be created in the face-to-face parts 
of learning; on the other hand, the self-paced 
learning complements the face-to-face part and 
contributes additional information and knowledge. 
Forone thing, this separation determines a variety 
ofpoints ofknowledge generation that need to be 
considered, and for another thing, the informal 
part of learning increases and the capturing of 
information and knowledge gets harder, since, 
in order to manage knowledge successfully by 
using tools or techniques, it has to be explicitly 
expressed in digitalized form. Special attention 
must therefore be paid to the generation of 
knowledge or more precisely the digitalization, 
formalization and revealing ofexisting infonna-
tion and knowledge. 

In order to show possible solutions for these 
problems, the application ofthe knowledge man-
agement models presented in the previous section 
concerning the area of learning are examined and 
presented in the following part. This first part also 
takes into account more specific approaches to 
integrating knowledge management and hybrid 
learning. 

The second part takes a closer look at the more 
practical and pragmatic aspects ofthis integration 
by introducing different techniques and tools 
already offering possibilities for actually imple-
menting this integration, or at least parts of it. 

Research Perspective 

One way oftrying to employ knowledge manage-
ment for hybrid learning is to transfer existing 
knowledge management models into the context 
ofhybrid learning. Hence the knowledge manage-
ment models presented above wi 11 now be carefully 
examined and tested for their applicability and 
usefulness in the area ofhybrid learning. 

Woelk & Agarwal (2002), as well as NUbel 
(2005) transferred the SECI-model to a learning 
context. Woelk&Agarwal first enhance the SECI-
model by a fifth phase-cognition - which is sup-
posed to represent the application of knowledge 
that has been exchanged in previous phases to a 
specific problem and a sixth phase - feedback -
embodying the evaluation of learners ' progress. 
Figure 8 shows the results of these extensions 
plus the combination ofknowledge management 
and e-learning. 

The original phases of the SECl-model are 
assigned as follow: Socialization takes place 
when tacit knowledge is transferred from the 
knowledge holder to the knowledge seeker, since 
direct interaction is necessary in order to success-
fully transfer the knowledge from one person to 
another. Concerning hybrid learning, socialization 
happens in face-to-face-meetings on the one hand, 
or, on the other hand, in any section ofthe virtual 
part where questions are answered and different 
issues are discussed with two or more persons 
participating. Most important ofall, socialization 
docs not necessarily require a teacher, but can also 
take place between two or more students. Since 
socialization is one ofthe most important aspects 
to consider if tacit knowledge is examined, it is 
crucial for the success ofhybrid learning to foster 
socialization, especially in the virtual parts ofthe 
hybrid learning concept, by providing a range of 
tools that allows a comfortable and intensive ex-
change ofall participants and therefore represent 
at least parts of infonnal learning. 

In contrast, externalization occurs ifa knowl-
edge holder formalizes knowledge that is stored 
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Figure 8. Phase · ofthe SECl-model with e-Learning enhancements (Woelk & Agarwal, 2002, p. 2) 
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in a knowledge repository. Speak ing in terms 
of hybrid learning, knowledge can be explicitly 
formalized by creating lecture notes or by prov id-
ing infonnation ofdifferent kinds in the learning 
environment. Additionally, knowledge can also be 
represented or created by a pa11icipant that hare 
her/his insights by po ting in a public forum or 
contributing in a collaborative task. 

Combination in thi model i supported by 
knowledge organizer and in tructional de ign r . 
Exi ting know ledge can be tructured accord ing 
to superior a pect , or new a pect of kn wl dg 
can be abstract d from difTi rent ingle a t . In 
the conte t of hybrid learning, c mbination can 
again be performed b a ingl u er orb a group 
ofuser - i.e. elf-pa ed or collaborati . group 
of u er can, for e ample, rework th r ult ofa 
face-to-face me ting andconn tth e re ult to 
prev iou part of other e ion . pe ial i t can 
also proce exi ting material ith p dagogi al 
technique and take into a count a p et of elf-
paced learn ing. 

To complete a fir t irculation of th Fi ur 
pha e , internaliza tion finall take pla .,: h n a 

knowledge seeker learnsthe knowledge exi ting in 
theknowledge base and hence extend hi per onal 
knowledge. For hybrid learning, thi pha e can be 
associated with traditional learning a well a elf-
retlection. Thenumberofpa11icipant n ce aryto 
perform this task aries - general I the learn r i 
the on ly participant needed, but ne e11hel , h / 
he can be upported by a teacher or a group ofoth r 
learner while performing thi ta k. 

It i obviou , that th b undarie fth diffi r-
ent pha e are 111 oth and that 0111 a ti iti can 
be a igned to one a w II a an th r pha . hi 
finding m rely mpha iz th int rdi iplin ry 
and r - linking f h brid learning. 

Th ere ult and c n id ration ar nfinn d 
111 Ub I (2005). Ub I pr nt an appli ati n 
ofth I-mod I a r Ltlto f an inl n i e tud 
includingt ndiffir ntcompani .Thi appli ation 

hO\ n in abl 2. 
Ob iou I , communiti turn out to b a r 

fi atur for ucce fol appli ation. Thi find-
ing air ad combine l\ o diffi r nt mod I f 
kno I dg rnanag 111 nt - th I-mod I a 
pr ent d abo , and 0111muniti of pra t i a 
a ond mod /. 
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Table 2. Phases ofthe SECJ-model andcorresponding possibilitiesfor knowledge tramformation (Nubel, 
2005, p. 235) 

Phase of SECl-model Possibilities for knowledge creation and conversion 

Socialization Communities, face-to-face-meetings 

Externalization Exchange in communities by using forums, chats etc. 

Combination Exchange in communities by using forums, chats etc. 

Internalization Application of what has been learned to a specific context 

An approach deal ing especial ly with commu-
nities of practice is presented in Leblanc & Abel 
(2008). The environment introduced is called 
E-MEMORAe2.0 and is one ofthe successor of 
the init ial project MEMORAe, a system fostering 
the capital ization ofknowledge in the context of 
organ ization . E-MEMORAe2.0 i especially 
de igned to upport e- learning; pa1ticu larly "E-
MEMORAe2.0 i an environment which enables 
learner to acces , share, and capitalize knowl-
edge" (Leblanc & Abel, 2008 p. 112). 

Theo eraII objecti e ofthis en ironment is to 
fo ter the acce s and exchange of information at 
an time. Hence the capita lization of knowledge 
on th three different level ofknowledgecreation 
a pro id d b onaka & Takeuchi ( 1995) - in-
di idual, group-wi e, and organizational - i the 
fo u . ach I el i pro ided with a memory and 
fa ililat d b th u e of a hared ontology. he 
ont I g anb u dfi rna igati n. dditi nail , 
a rtical na igati n mpl ing topic map i of-
fered. In formation change i fo t red b offer-
ing the po ibilit to witch betwe nth differ nt 
I el of memori , of our the p ibilit to 
add r our e and infonnation one eryon ofth 
diffir ntl I ofm mor andfinall b emplo -
ing a p ial forum "(... ) tructur d according 
to th kno I dge to learn, allO\: ing the tudent 
to ommuni at in a mor cont tual a : the 

aming a ti ity that i arri d out'· (Leblan 
bel, 2008, p. I 11 ). 

Fir t e aluation ha air ad hown that the 
tran fi r of difr r nt I el of knO\: I dg ere-

ation to an environment has positive effects and 
increase the usability for students. Nevertheless, 
the authors are stil I working on improvements for 
a better integration of the forum, since students 
tend to not use the forum, probably because of 
the extensive face-to-face parts. 

In contrast, Pettenati & Ranieri (2006) propose 
a reference model that employs communities of 
practice with an emphasis on informal learning. 
The presented model is framed by a social net-
working layer that is supposed to foster informal 
learning and collaboration. Moreover, this layer 
helps"(... ) to create a social climate and a shared 
ocial grounding" (Pettenati & Ranieri, 2006, p. 

349) that cultivates motivation and a group culture 
which both have been found to be indispensable 
for a high level of participation. The importance 
and u efulne of ocial awareness have al o 
b en examined by other authors such as Braun & 

chm idt (2006). The inner layers organization and 
coI laboration management are more specifica I ly 
de ign d to upp rt th activities ofcollaborati 
group uch a management of user, content, and 
communication. igure9 howstJ1ereferencemod I 
and it indi idual la er . 

imilardelib rationsconcemingtheu eofcom-
munitie of practice as a core concept of modern 
kno I dge management for e-Ieaming and hybrid 
1 aming ar mplo ed by various authors in differ-
ent le I ofdepth. arlamis&Apostolaki (2006) 
are de loping a framework for building irtual 
commu111t1e upporting lifelong learning. a 
p cial feature,th explicit! addaknowledgeba 

that erve a m mory of the e communitie . 
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Figure 9. Reference mode/for collaboration in distributed communilies ofpractice (Pettenati & Ranieri, 
2006, p. 351) 
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Although the SECl-model and communities 
of practice are indisputably the most dominant 
models when it comes to integrate knowledge 
management and learning, other models also 
offer opportunities that have to be kept in mind. 
The technique described by Davenport & Pru ak 
( 1998) especially takes into account informal 
knowledge and its forma lization by dividing the 
general process of knowledge management into 
the three sub-proces es ofknowledge generation, 
knowledge codification, and knowledge tran fer. 
In contrast, the Prob t, Raub & Romhardt ( I 999) 
model can be employed to add an overall trategy 
to hybrid learn ing and connect thi trategy with 
a clearly defined circle or knov ledge integrated 
into the hybrid I arning trategy. 

As the combinati n of the E 1-m d I and 
communitie of practice ha e already pro en, 
a combi nation of differ nt model eem to be 
the most ufficient way to integrate knO\ ledge 
management and h brid learning in order t m et 
the specific need that e I parti ular n iron-
ment bring with it. The pre iou remark have 
shown that there are mod I and technique that 
integrate knowledg manag m nt and h brid 
learning v ithout xplicitl naming it. H n e, th 
application ofknowledg manag 111 nt mod I to 
the particu lar en ironmentofh brid I aming i of 

course not the on ly way to integrate knowledge 
management and hybrid learning. 

In order to think about possible combination 
or the integration of two different area a fir t 
step can, for example, compri e the outline of 
some important difference . Ro enberg (2001) 
compared training and knowledge management 
according to different viewpoints. ince training 
inthisca ei definedasclas roomoronlinelearn-
ing or a combination of both, the r ult can b 
applied toe-learning a well a hybrid learning. 
The specific re ult are hown in Table 3. 

Adapted from hi finding , in truction 
information a the core encc eem to b the 
mo t crucial differen e between training and 
kno ledge managem nl. o the enrichm nt of 
h brid I arning with opportunitic to infi rm the 
u en ithout trictl interrupting can al o pro ide 
au eful integration. 

The pr 0ect "I arning in pro e "(lip)2 aim 
at thi obj ctive b adding cont t a\i aren 
( hmidt, 2005). ccording to th project find-
ing , the paration ofe-learn ing and knowledge 
occur due to ''( ... ) th ir r pe ti limited and 
i olated con ideration of ontext" ( chmidt, 2005, 
p. 204 . H n th proje t aim d at ..( ... ) integra-
tion f>workingand I arningon a pro le eland 
I arning manag ment, knO\ I dg manag m nt, 
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Table 3. Comparison oftraining and knowledge management (Rosenberg, 2001, p. 77)a 

Training Knowledge Management 

Purpose is to instruct. Purpose is to inform. 

Requires the interruption ofwork to participate (even online). Normally requires less work interruption than training. 

Program dictates how the user will learn. User detem1ines hows/he will learn. 

Goal i to transfer skill and knowledge to u er. Goal is to be a resource 10 the user. 

human capital management and collaboration 
solutions on a technical level" ( chmidt, 2005, 
p. 205). Briefly stated a matching procedure is 
employed to present context-specific informa-
tion to the user. The complete process is shown 
in Figure I 0. 

ince this process take into account the user 's 
conte t, information can be pre ented based on the 
competenc and rn.is ing a et of the individual 
u er.The entire approach i de cribed in depth and 
ummarized in chmidt (2008). The e thoughts 

ha e b en continued with "APO DLE"3, the 
ad anced proces -oriented self-directed learning 
en ironment. APO DL i ba ed on " re-using 
a ide ariety of knowledge artifact within an 
organization( ... ) for learning" (Bone troo, Ley, 
Kump Lind taedt, 2007, p. 9). 

Be ide , there are also other authors dealing 
v ith on t la aren r lated to - I arning and 
kno ledg manag m nt lik Pedroni (2007), who 
1 w rking n th d I pm nl or p ial tool 

for context management as an additional axis 
for learning environments. In addition to those 
project-specific and more pragmatic approaches, 
there are also contributions dealing with identify-
ing barriers of this integration in general, as for 
in tance Ras, Memmel, & Weibelzahl (2005). 
These authors identified eight different integration 
problems and provide possible solutions as well 
a future issues. The problems are problems on a 
conceptual level, problems on a technical level, 
problems ofneglecting learning process, problems 
of the amount of guidance provided, problems 
of context neglect, problems of structuring and 
annotating content, problems oflack ofinteractiv-
ity, and problems of dynamic adaption, whereby 
ome ofthem have already been addressed above 

and approaches to solutions have been provided. 
Further att mpt to solutions can be found in Ras, 
Memmel, & Weibelzahl (2005). 

Figure 10. LIP Matching proce • chmidt, 2005, p. 209) 
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cooteXt) along ~veral 
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Knowledge Management Tools 
and Techniques: State of the Art 

As prev iously stated, we are now going on an 
excursion to the area ofknow ledge management 
tools and techn iques suitable for the context of 
hybrid learning. Table 4 shows a general overv iew 
- tools for learning and know ledge management 
are presented on the one hand, and, on the other 
hand, too ls supporting and fostering communica-
tion and cooperation that can be used for learning 
as well as for knowledge management. 

Since these too ls for communication and 
cooperation are considered in a separate chapter 
of this handbook, a further exploration ofdetails 
is not prov ided here. General tools for learning 
and knowledge management are also kipped 
due to the fact that the named methods are rather 
general and have already been examined by 
various other authors and contribution such a 
Hoffmann (200 I ). 

Hence, our strategy is to present different 
continuative approaches that can also be used 
for knowledge management. (n addit ion, these 
approaches can be con idered u efu l, especially 
in the context of hybrid learning, ince mo t of 
them are related to the area of learn ing in ome 
case. The pre ented approache are a igned to 
two different categorie - tructured approache 
and more or le un tructured appr ach . 

Repre entati that can b a ign d to th i 
category are metadata model l ike the R ourc 

Description Framework (RDF)4 and the Dublin 
Core Standard (DC)5, which are often connected 
to the Semantic Web. On the one hand, annota-
tions offer help detecting existing knowledge; 
on the other hand, these possibilities can be used 
to model and describe knowledge that wa not 
explicitly formal ized before. Techniques that 
can be used for similar purposes are Topic Maps6 

and ontologies. Ontologies are used to define a 
semantic context for digital content. In order to 
set up ontology, a specific language like OWL7 is 
needed. Ontologies define relationships between 
different concepts, for example by using tech-
niques l ike RDF or DC. Obviously - reca lling the 
previous deliberat ions - represent ing context is 
one of the key concepts for integrat ing knowledge 
management and hybrid learning. Furthermore, 
onto logies are common throughout the domain of 
knowledge management as well a in the area of 
e- learning. The u eofonto logies can therefore be 
very helpful. Onto logies are, for instance, u ed in 
(Leblanc&Abel, 2008) fostering th integration a 
de cribed above. Another approach using ontology 
in web ba ed learning i de cribed in ridharan, 
Tretiakov & Kinshuk (2004). T he framework 
hown in Figure 11, u ing ontologie repre nt 

the core of thi approach. 

The role ofontology is to ·upport the effective 
knowledge acquisition and creation proce •·es in 
the learning environment. Ontology play the role 
ofa binding/actor that brings variou knowledge 

Table ./. Overvievv on common tools/or learning and knowledge management (, ubel, 2005) 

Learning Tool Knm ledg lanagemeol 

Online training material Forums Knowledge database 

Online course Chats Expert databases 

Web-based trainings Bill-Boards Yellow Page 

Glossari i;:s inual clas room Best Pra tice 

Grourm are Project reports 

Whiteboard 

ppl icauon haring 
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items andprocesses together to provide a richer 
and integrated view ofthe knowledge domain to 
the learners. It allows for interrelating, combin-
ing, andthus reusing standalone knowledge units. 
(Sridharan, Tretiakov, & Kinshuk, 2004, p. 664) 

Topic Maps are, in contrast, an ISO-standard 
for the representation and exchange ofknowledge 
that can also be used in combination with ontol-
ogy. A Topic Map consists ofdifferent topics that 
are connected by a specified relationship and can 
therefore also be used to reason new knowledge. 
An approach showing the use of Topic Maps -
a tool currently mainly assigned to the area of 

Figure 11. Frameworkfor knowledge management 
in web based learning (Sridharan, Tretiakov, & 
Kinshuk, 2004, p. 664) 

Knowledge 
Creation 
- Externalization 
- Intermediation 
- Internalization 

Define scope and 
boundary for the 
ontology 

Knowledge 
Sharing 
and Reuse 
- Push technology 
- Pull technology 
- Feedback 

Ontology 
maintenance: 
delete, update, 
and add 

Knowledge 
Extraction 
- Metadata capture 
- Content capture 
- Terminologies 
- Tacit knowledge 

Ontology metadata 
creation and 
conversion 

Knowledge 
Classification 
- Basic/detailed 
- Attributes 
- Properties 

Ontology 
classification & 
conversion 

Knowledge 
Retrieval 
- Overall view 
- Navigational view 
- Implicit links 

Use of ontology 
languages to 
access the 
ontology repository 
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knowledge management-is presented in Dicheva, 
Dichev, & Wang (2005). The toolkit TM4L8 was 
developed as an "ontology-based environment to 
corn plement existing TM editors and visualization 
tools for the area ofe-learning" (Dicheva, Dichev, 
& Wang, 2005, p. l ). 

Proceeding with the category of unstructured 
approaches, delegates ofthis section are methods 
like Mind Maps or technologies like blogging 
and tagging. All these methods are highly suit-
able to formulate knowledge that was gained by 
informal ]earning or in non-digital parts ofhybrid 
learning classes. 

Mind Maps are a semantic organization tool 
that has been used to foster learning and support 
visualization and structuring. In contrast to Topic 
Maps, Mind Mapsdonotrequiretherepresentation 
ofany semantic meaning symbolized by connec-
tions. A particular use case is described in Willis 
& Miertschin (2006). In contrast, Chacon (2003) 
shows a quite different approach of how to use 
Mind Maps for web based learning - Mind Maps 
are used to develop learning templates. 

More recently, issues ofsocial computing have 
been gaining interest in the area of knowledge 
management and learning. Collaboration tools like 
biogs and wikis are integrated into the learning 
environment in order to offer a more informal 
method ofcommunication. Also, the technology 
oftagging can be used to structure existing knowl-
edge. However, since all of these are text-based, 
they are mainly of use for supporting explicit 
knowledge transfer. The usability for covering 
more infonnal aspectsoflearning roughly depends 
on underlying models of usage. 

There are various contributions analyzing the 
use of social software for the concerns of hybrid 
learning. An example of how to integrate social 
aspects has already been described above and 
was originally presented in (Pettenati & Ranieri, 
2006). 
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FUTURE TRENDS & CONCLUSION 

Since possibilities for integrating knowledge 
management and hybrid learning have now been 
outlined, this chapter must take a look at critical 
issues of this integration. 

Firstly, there are critical voices concerning 
the externalization of implicit knowledge. The 
question of whether the nature of tacit knowl-
edge has been understood at all is discussed and 
reasoned in detail by Tsoukas (2003). According 
to Tsoukas, Nonaka's & Takeuchi's interpretation 
oftacit knowledge is erroneous since "it ignores 
the essential ineffability oftacit knowledge, thus 
reducing it to what can be articulated" (Tsoukas, 
2003, p. 425) and"( . . . ) tacit knowledge cannot 
be 'captured', 'translated', or 'converted', but 
only displayed, manifested, in what we do". The 
main critique is that knowledge creation is not an 
organizational process but a process ofsocializa-
tion. Exactly that point is referred to in models 
adopting the S ECI-model for the purpose ofhybrid 
learning presented above. 

Main progress and future development will 
have to focus on the improvement and spreading 
oftechnologies like ontologies or RDF employed 
for knowledge management in the area ofhybrid 
learning. The concepts and existing work ofthose 
possibilities sound promising, but there are nu-
merous technical problems and issues that need 
to be worked on. 

This chapter has given a broad overview ofthe 
foundations of knowledge and knowledge man-
agement in orderto allow a profound estimation of 
presented approaches for knowledge management 
in the context of hybrid learning. 

It is obvious that the process of bringing 
knowledge management for hybrid learning into 
existence has only just started and that there are 
a lot of obstacles and problems that have to be 
cleared and solved. But what should also have 
become obvious is that the process has already 
begun and that there are a lot of benefits that this 

integration can and will bring to both areas of 
knowledge management and hybrid learning. 

At this stage ofthe process, critical issues and 
voices are easy to find but-to repeat Rosenberg's 
(200 I) summary-there areat least some implica-
tions that knowledge management already delivers 
fore-learning. 

Rather than simply relying on instruction, we can 
use well-struc/Ured information as well as pro-
ductivity enhancing tools to help people learn and 
improve their skills. (Rosenberg, 2001 , p. I 09) 
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KEY TERMS AND DEFINITIONS 

Hybrid Learning: Hybrid Learning is located 
in the continuum of blended learning and there-
fore a mix of different forms of information and 
knowledge transfer. 

Knowledge: Knowledge is information en-
riched with context and interpretation. Various 
distinctions for different kinds of knowledge 
exist and are used according to the associated 
purpose. 

Knowledge Management: Knowledge Man-
agement in general is the process of gathering, 
maintaining, processing, and providing knowl-
edge. There are specific models for knowledge 
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management - of a formal as well as a more 
informal character - that integrate knowledge 
management into complex settings. 

Knowledge Management for Hybrid Learn-
ing: Knowledge management for hybrid learning 
is the integration of two separately developed 
branches that brings benefits to both branches 
and offers opportunities for an actually already 
existing connection - knowledge & learning. 
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