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Abstract
Utilisation of ICT (information and communication technology) in
learning increases in societies. However, the research of the ICT utilisation in
learning has mainly focused on the course level pedagogy or technology leaving
larger multidisciplinary organisational views into shadow. This study extends the
individual level monodisciplinary view of the research to group, organisation and
society levels in which the pedagogy, social relations, overall management and
ICT holistically are considered from a multidisciplinary perspective of
Information Systems, Organisation Science and Education. However, Information
Systems is emphasised.
The research problem of the study of the utilisation of ICT in learning
concentrates, firstly, on the description and analysis of constructs. Secondly, the
study concentrates on evaluating the methodological approaches including critical
realism and design science. Theoretical triangulation is adopted as the
methodology of this conceptual-analytic study. Thirdly, we formulate a holistic
research framework including the pedagogy, community and social relations,
organisation and overall management, as well as ICT, on the course, institute and
society levels. Fourthly, we evaluate and analyse the learning models and their
extensions in the ICT utilisation context. Fifthly, we evaluate and outline
dispositions and activities in the development, implementation and use processes
of the utilisation of ICT in learning. Finally, we describe and evaluate the practical
examples and an international e-learning development project in which the
researcher was involved. The aim of the international project was to produce
recommendations for the development, implementation and use of higher
education ICT utilisation in learning on the individual, organisation and society
levels. In this study the utilisation of ICT in learning is called as e-learning.
Firstly, the outcomes of the study show that the appropriate
methodological background as theoretical triangulation can be based on critical
realism in evaluating the e-learning development, implementation and the use
processes, and design research in outlining the e-learning development,
implementation and use dispositions on the individual, organisational and
interorganisational levels. These two different theoretical approaches can be
juxtaposed in the same study.
Secondly, the outcomes of the study show that a more extensive than
individual level research framework and design area is required in the research of
the e-learning development, implementation and use processes. An individual
student and teacher level framework from pedagogic perspective should be
extended to cover the organisation and society levels from the pedagogy,

community and social relations, organising and overall management as well as
from the ICT perspectives.
Thirdly, the outcomes of the study show that the e-learning enables to
extend learning as a holistic phenomenon which includes formal, informal,
intuitive and unexpected learning. The holistic view of the learner as a physical,
cognitive, emotional, social and cultural being needs holistic and flexible learning
models to support all of these human characteristics intertwined. ICT may enable
or constrain a holistic view of learning depending on the dispositions of elearning. The e-learning situation can be organised more flexible than the
conventional classroom based learning situation. From the learning theoretical
perspective constructivism, experiential and social learning well support the elearning in which the learner can extend conscious and unconscious experiences,
experimentations and intrinsic motivation on individual and group levels.
Fourthly, the outlined flexible e-learning infrastructure shows that the elearning development, implementation and use processes can be seen as resource
based on work design problems in which human, ICT and informational resources
are subject to be organised to enhance learning. In addition to the material and
social possibilities in the e-learning system, also the constraints emerge. We found
technical, informational, moulding, mediating, and cultural possibilities.
However, the e-learning system may include at least technical, proscribing,
enforcing, functional, and cultural constraints. In the work design of the e-learning
complex network problems, the hierarchical decomposition problems and
modularity problems may emerge. In the e-learning development, implementation
and use processes the attainment of common understanding among the interested
parties may become a challenge. Our solution proposal for this challenge is the elearning community of knowing and finally the e-learning community of inquiry
in which the learners, teachers, ICT and administrative staff work together by
applying an action research method in order to attain a joint understanding on the
group, institute and interinstitute levels. All the possibilities and constraints which
emerge in the e-learning system can be collected under the notion of goal function
which demonstrates the “goodness” of the e-learning system.
Finally, according to the evaluation of the e-learning practices, practical
examples and the international e-learning project numerous recommendations for
further research and practice are presented.

Keywords: e-learning, critical realism, design science, pedagogy, ICT,
organisation, society
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1 Introduction
”Skill based upon rules belongs only to ’novices’ and ’advanced beginners’, while the true ’expert’
acts by ’intuitive intelligence’ without reliance on action-guiding rules.” Dreyfus & Dreyfus (1986)
Mind over machine: The power of human intuition and expertise in the area of the computer,
Oxford: Blackwell.

During the last decades the Internet as a profound ICT (information and
communication technology) innovation first in Western societies and later
globally, has emerged to evolve a new culture, the Internet culture, which has
extended to all the areas were microprocessor technology with wired and wireless
communication technology has extended. The technological Internet de facto
standards (Nickerson and Muehlen, 2006) also have so far guaranteed the “free”
technological environment, for instance, for learners. The expanding Internet
culture enables to use ICT also in learning in a way that extensively influences on
pedagogy, learning strategies and dispositions, as well as learning management
both on micro and macro levels.
From the society point of view Castells (1999) has emphasised the
information culture in which the increase of the knowledge intensiveness in
production presumes the strengthening of the symbolic capacity in the society
which means the strengthening of knowing which in turn intensifies learning in
various communities, e.g.,, by contributing to higher and vocational education. On
the society level this means to seek new ways to learn in the information society.
On the individual learner level the Internet has been argued (Hartley and
Bendixen, 2001) to increase flexibility and promote higher order thinking skills
particularly when complex information with multiple perspectives is considered.
However, according to Hartley and Bendixen the exploitation of the Internet in
learning requires higher order skills such as problem solving, or teamwork, rather
than the Internet fostering these skills. In practice the Internet can be used ethically
and/or unethically, also in learning.
Recently, particularly in higher education the implications of ICT in
learning have emerged on the institutional and national but also on the
international contexts when the network organisations as virtual universities and
other cooperation arrangements between the national and international higher
education organisations have increased. The diffusion of innovations (Rogers,
1995) in ICT based learning in various learning institutes both nationally and
internationally has occurred rapidly. The global integration efforts in higher
education mean global curricula and accreditation systems, e.g., in EU (European
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Union) in the spirit of Bologna convention. New global phenomena are
multinational university networks with multinational learning materials published,
e.g., in the Internet (Pulkkinen, 2003).
Therefore, the development, implementation and use of the ICT based
learning dispositions can be regarded as complex and knowledge intensive
processes (e.g., Zaritsky et al., 2003) which currently concern many learning
institutes and other organisations nationally and internationally. Accordingly, the
adoption process of the ICT based learning innovation in organisations and
learning institutes can be seen as mindful or mindless (Swanson and Ramiller,
2004) depending on the attitudes societies, learning institutes, other organisations
and individuals including learners, teachers as well as support staff have.
Therefore, open-minded and creative people are required to implement new ICT
based learning dispositions.
1.1 Definition of e-learning
The e-learning concept has recently become common among the literature
related to learning in ICT environment. The notion “e-learning” includes the “e”
part and the “learning” part. We see that in “learning” it is the question of
transformation. Therefore, in learning the initial state in the learner’s mind is
transformed to the new state which is different from the initial state if learning
has occurred (Järvinen, 1999, 3; Aulin, 1982, 15). We see that this transformation
between the initial and new states of mind is a relation rather than a class concept.
In Figure 1.1 our view of learning is depicted. In learning the initial state of mind
with cognitive beliefs including beliefs (knowledge), values, and norms (knowhow) including skills, is transformed into a new state of mind with new beliefs
(knowledge), new order of the values, and new norms including new skills.
perceptions
experiences
information

beliefs
||||||||||
……

Values
1;;;;;
2 ----3 ,,,,,
…

acts in reality
Transformation of
the state of mind

beliefs
++++

:::::::::::
know-how

Values
1 --2 ;;;;;
3 ,,,,,,
…

++++++++
*****

Initial state
of mind

Learning
environment

New state
of mind

know-how

Figure 1.1 Our view of learning (based on Aulin, 1982, 15; 1989, 164; Järvinen,
1999, 3)
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The transformation of the state of mind may occur through acting in reality by
percepting outside world and getting new experiences, and by acquiring existing
outside information through various information sources and channels. These
perceptions, experiences as well as outside information are combined and
contemplated in mind impacting on beliefs (knowledge), values, and norms in
order to cause changes in them. Also the learner’s own thinking without acting in
reality may cause changes in learner’s values, beliefs and norms. Learning may
occur in different kinds of learning environments. As a result of the transformation
new state of mind includes different beliefs, different value structure, and different
know-how compared to the initial state of mind. In this kind of learning process
the learner may be an individual or a group of individuals.
The “e” part in the notion of “e-learning” reflects the utilisation of ICT
aiming at enhancing the transformation between the initial and new state of
learner’s mind, i.e., learning. Therefore, our definition of e-learning can be stated
as follows.
E-learning is the utilisation of ICT in learning in order to acquire, store and
process information as well as to develop these ICT utilisation abilities when the
learner acts in reality observing, contemplating, communicating, acquiring and
exchanging information, as well as in this reality getting and exchanging
experiences by using his/her know-how in everyday work and leisure activities.
The utilisation of ICT in learning can be seen as the extension of human
abilities (Figure 1.2). By utilising ICT the learner may regulate and manage
existing ICT facilities by using ICT as a memory extension, a processor, and a
communication tool which benefit his/her own memory, the ability to process
information, and to communicate and to exchange information with other learners.
On a higher level the learner may develop further these ICT facilities to enhance
his/her abilities to manage the ICT use (Järvinen, 1999, 25). For instance, by
searching information from the Internet the learner may select the search method
and search engine, to collect, sort, and store information for further use. Also the
learner may apply and further develop these search methods and facilities to
enhance his/her own ICT utilisation abilities.
perceptions
experiences
information
acts in reality

beliefs
||||||||||
……

Values
1;;;;;
2 ----3 ,,,,,
…

:::::::::::
know-how

learner

acquire
store
process
communicate
and transfer
information

local and global
-processors
-memories
-software
-data in storages
-comm.facilities
-portals
ICT environment

Figure 1.2 Learner’s e-learning environment
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For the learner ICT offers new means to extend his/her learning sphere by
utilising ICT in relation to the outside world and his/her own thinking. The ICT
environment comprises all the technical and informational dispositions which the
learner may utilise in order to enhance learning. Learners may act in this ICT
based learning environment and in relation to outside world, which may comprise,
e.g., an organisational environment (Figure 1.3).
Organisational e-learning environment

learner

ICT
environ
ment
use, develop
and
implement

-use, develop,
implement
-peer support

learners

-develop,
implement, use
-student support
- peer support

teachers

-develop and
implement
-student, teacher
and admin. support

ICT staff

-develop,
implement, use
-admin. support for
students, teachers

administrative
staff

Figure 1.3 Organisational e-learning actors
In Figure 1.3 the organisational e-learning environment as organisational
dispositions is described including learners, teachers, ICT and administrative staff
as actors. The learner may use the ICT environment in his/her learning, and
develop and implement his/her own ICT environments, e.g., to store, acquire and
process information. In their learning activities the learners may use the e-learning
environment by communicating with other learners and teachers, as well as
supporting each other. Learner groups may develop and implement their common
environments, e.g., by developing web pages or implementing P2P (peer to peer)
environments. Teachers develop and implement environments including learning
materials and various learning structures. Teachers support and evaluate learners.
ICT staff develops and implements technically the environment and technically
support learners, teachers and administrative staff. Administrative staff uses the
environment, for instance, to record the learning results and statistics, and support
students and teachers in administrative affaires. Furthermore, organisation
managers indirectly impact the e-learning environment by coordinating the
activities of the other actors participating development and implementation.
According to our definition of learning (Figure 1.1) and e-learning (Figure
1.2) learning may occur also without a teacher particularly in informal learning
situations where the learner alone may be in relation with ICT and its information
databases as well as other learners. In formal teaching situations the teacher role is
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visibly present enabling or constraining learning. Therefore, we see that it is
appropriate to contextually separate the learner and the teacher roles from each
other when we talk about learning and particularly e-learning.
1.2 Extension of the research area
We think that the research area of the e-learning phenomenon is narrow.
For instance, Pulkkinen (2003), in his study of the paradigms of e-education and
their rhetoric in educational studies through 194 scientific articles in education
and technology focused journals, has found that the mainstream of the research
has been focused on the immersion of the learning theoretical foundation into the
techno-economic paradigms continuing the tradition of instructional technology
which is framing the concept “e-education” and hence faded the broader
educational and social perspectives. Despite of Pulkkinen’s narrow notion “eeducation” instead of “e-learning” we agree with this care of the narrow focus of
the research and advocate the broader view to the ICT based learning.
Referring to the narrow focus of the research area in ICT supported
learning we think that e-learning comprises learners, teachers and organisation
dispositions, as well as ICT with its various enabling and constraining
components. Therefore, in the e-learning research we see the following three
disciplines together important, i.e., Education, Organisation Science and
Information Systems (IS). The notion “learning” is connected to Education, “e” is
connected to IS, and organisation and management of e-learning is connected to
Organisation Science. Therefore, multidisciplinary perspective is needed, because
e-learning and its development, implementation and use phases are intertwined
when a learner tries to learn. However, we emphasise Information Systems view.

Organisation Science
Organisation Science
Education
Education

Information Systems
Extension of the research
focus area and approach to
a more holistic e-learning
research

Information Systems

Figure 1.4 Move from separate e-learning research focus to more holistic research
focus
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In order to avoid terminological misunderstandings in this study we write
the three disciplines above starting with capital letter to distinguish them from
common nouns which refer to information systems, for instance, as an object to be
used or developed, education including teaching and learning, and organisation as
a structure and an environment of human activities.
In Figure 1.4 the need to move to multidisciplinary e-learning research is
described when Information Systems, Organisation Science, and Education are
concerned.
In recent research of Information Systems the role of IT has been
discussed, on the one hand, in Organisation Science, and on the other hand, as an
independent discipline (Orlikowski and Iacono, 2001; Benbasat and Zmud, 2003;
Alter, 2003; Agarwal and Lucas Jr., 2005). Markus’ (2004) “technochange”
extends design view from Information Systems to Organisation Science. Also
Orlikowski and Barley (2001) recommend greater interaction between fields of
information technology and organisation studies. Gregor and Jones (2007) refer to
Education as an attempt to extend design research to Education (Design-Based
Research Collective, 2003). Also Jones and Gregor (2006) deal with e-learning
from design theory perspective.
In Education Randolph (2007) proposes multidisciplinary methods in
educational technology research and development based on the Design-Based
Research Collective (2003) approaching the design research of Information
Systems.
1.3 Research questions
Because we attempt to a holistic view of the e-learning phenomenon from
multidisciplinary perspective, then paradigmatic, methodological, theoretical and
practical views are important.
This study is both descriptive, based on the research question “what”, and
prescriptive, based on the research question “what ought to be” (Niiniluoto, 1993).
The aim is firstly to explore and describe conceptual theories, models, and
prescriptions contributing e-learning development, implementation and use
processes. According to Huczynski and Buchanan (1991, 17 in Järvinen P, 2004,
7) the description may be one possible purpose of science. Secondly the aim is to
integrate properties of various theories and models as new models which may
contribute e-learning development, implementation and use processes. Thirdly, the
aim is to outline dispositions and, based on practical examples and one
international holistic e-learning development project, to state recommendations
which aim to enhance the e-learning development, implementation and use
processes.
Therefore, in multidisciplinary perspective we need sensitising lens
devices (Giddens, 1984, 326) as components of new models in conceptualanalytic part and as items under test in practical part of the study. There will be
pieces from different theories through which we see the world. Actually, we
explore theories from Education, Organisation Science and Information Systems
in order to form a holistic framework for e-learning and later outline dispositions
and activities how to develop and implement e-learning. We also explore and
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outline practical e-learning models in order to make recommendations for further
studies to test them.
In the research of e-learning a multidisciplinary perspective is needed.
Paradigmatic perspectives of Burrell and Morgan (1979) in social sciences and
Iivari et al. (1998) in Information Systems have dominated representing dualism
between subjectivist and objectivist approaches.
In the e-learning research critical realism (Bhaskar, 1979, 28) as an
intermediary between subjectivist and objectivist approaches and their interaction
could be possible (Carlsson, 2004). Jones and Karsten (2008) state that in
Information Systems, other structurational theorists than Giddens (1984), e.g.,
Bhaskar, are underresearched. Recently in Information Systems the critical realism
as a methodological approach has got growing interest, but in research literature of
Information Systems it is an understudied area (e.g., Vaujany, 2008). Critical
realism in IS is defended (Mingers, 2004a; 2004b), but also criticised (Klein,
2004; Monod, 2004).
Design research in Information Systems is focused, but in Education
design-based research the area is still understudied. However, recently Education
has shown interest also to design-based research (Design-Based Research
Collective, 2003; Randolph, 2007) which may open multidisciplinary perspective
to design science and its application also in e-learning.
Järvinen (1994) based on Orlikowski (1992) states that interactionist view
(subject – object interaction) in Information Systems open the totally new avenue
compared with the objectivist and subjectivist views and the interactionist view
seems to be closest to humancentredness. Kling (1980) sees the interactionist
approach from segmented institutionalism point of view which contrasts systems
rationalism.
Kling (1980, 65) states: “Rather than assume a consensus on important
goals and values, segmented institutionalists assume that intergroup conflict is as
likely as cooperation unless the contrary is empirically demonstrated.”
Later Kling’s idea is developed into the “web” of computing the focal
object of which the development of an information system (Kling and Scacchi,
1982; Kling, 1987) and Social Informatics (Kling, 2000) in which the combination
of equipment, people, governance structures, and ICT policies are called as “the
local computing package” (Kling, 2000). From an interactionist point of view the
idea brings together the components of this combination. The social context can
be characterised by incentive systems for using, organising and sharing
information in different work groups and work roles. According to Kling’s idea a
strong sociotechnical infrastructure supports workable computer applications.
From a design research perspective we refer to one of the five information
systems development approaches of Iivari et al. (1998), i.e., interactionist
approach, in which principles of the ISD (Information Systems Design) process
are not available, in other words is omitted.
Therefore, we think that it is possible to analyse the state of the e-learning
development, implementation and use dispositions based on the critical realism
and the interactionist approach and to outline a design concept for these
dispositions endeavouring to cooperation.
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In the e-learning development, implementation and use processes this
means multiprofessional working groups of students, teachers, ICT and
administrative staff as well as even managers in organisations. From the
Information Systems perspective the design principles can be based on Walls et al.
(1992; 2004), and Gregor and Jones (2007). The evaluation of the design can be
based on March and Smith (1995), Järvinen (2004, 121), and Hevner et al. (2004).
For instance, Jones and Gregor (2006) have formulated a design theory for elearning from Information Systems perspective, but they do not use Education
perspective. Gregor and Jones (2007) complement Walls et al. (1992; 2004).
March and Smith (1995), Hevner et al. (2004) and Järvinen (2004) include
evaluation to their theories which Gregor and Jones (2007) or Walls et al. (1992;
2004) do not do. Nunamaker et al. (1991) also emphasise IS research domains to
be viewed from application value rather than from its intrinsic value perspective.
Larger view of design research can also be seen in Carlsson (2007).
From the Education perspective the design-based research by using the
action research in the instructional design can be based on the work of DesignBased Research Collective (2003; see also Kelly, 2003; Shavelson et al., 2003;
Randolph, 2007). Bannan-Ritland (2003) presents the integrative learning design
framework (ILD) as a process and compares it, among other things, with the
traditions of information systems design and educational research design. We see
that these three design areas are subject to a combination of the multidisciplinary
e-learning research.
In practical work situations Eikeland (2006b) proposes the community of
inquiry as a design approach, which according to our view could be applied in
multiprofessional working groups in e-learning development, implementation and
use contexts. The professional work practice approach described by Iivari et al.
(1998) does not fit for our purposes, because the e-learning design needs
multiprofessional cooperation.
Critical realism (Bhaskar, 1979, 27-28) relies on realistic ontology and
interpretive epistemology. Therefore, we see that the ontology of the interactionist
approach can be seen partly as a realistic and partly an interpretive demonstrating
intermediate view of the ontology. Hence, we see that critical realism might be a
promising methodological approach before the design phase to analyse the initial
state of the e-learning development, implementation and use situations on
individual, group, institute and interinstitute levels. The ontological assumptions
of information, knowledge and knowing, information system, human being, ICT
and organisation also have to be clarified in the context of the e-learning
dispositions. Because we aim to juxtapose design science and critical realism as
well as its application adaptive theory of Layder, we see theoretical triangulation
appropriate. Therefore, we present our first research question.
1. What is the position of critical realism and design research in the elearning development, implementation and use processes?
In Education the recent research of e-learning has left the information
system view and larger organisational context to the shadow (e.g., Tammelin,
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2004). Therefore, higher level conceptual frameworks, which combine individual,
group, institute and even society levels in e-learning, are needed.
In learning a larger organisational analytic and design perspectives are
needed (Cobb et al., 2003) and in e-learning they seem to be rare. Therefore, we
emphasise the need of a holistic framework from Information Systems and
Organisaton Science perspectives, in addition to the Education (e.g., Tammelin,
2004) perspective. In order to outline a holistic framework we see the e-learning
infrastructure from a subjectivist perspective as a social construction according to
Star and Ruhleder (1996), rather than e.g., Bielaczyc’s (2001, 2) social
infrastructure referring to CSCL (Computer Supported Cooperative Learning)
used by Lakkala and Lipponen (2004, 118-122). Therefore, we present our second
research question.
2. What is more extensive than individual level research framework in elearning?
Recently the Education constructivism (Tynjälä, 1999) is emphasised
when e-learning is considered. Also experiential learning (Kolb, 1984), social
learning (Lave and Wenger, 1990; Wenger, 1998), investigative learning
(Hakkarainen et al., 1999a) and problem based learning (Poikela E., 2003) as well
as informal learning in work situations (Cheetham and Chivers, 2001) are focused.
Education is emphasised. However, implicit and informal learning in elearning research are underresearched. Therefore, more extensive learning models
are required. For instance, constructivism (e.g., Tynjälä, 1999) and its ICT context
(e.g., Pantzar, 2001) do not clearly reveal implicit learning which is described, for
instance, by Eraut (2000). Informal learning is studied, for instance, in various
professional work contexts (Cheetham and Chivers (2001), but not in e-learning
context. Therefore, we present our third research question.
3. What kind of learning models and their extensions fit into e-learning?
Practical plans to outline the dispositions which combine individual,
group, institute and even society levels in developing and implementing e-learning
arrangements are needed. Cobb et al. (2003) proposes that in the Education design
experiments should be emphasised on individual, group, school and school district
levels in which the research team collaborates with students, teachers, school
administrators and other stakeholder groups to support the organisational change.
We here refer to the reasoning of the research question 1 and 2. For the
institutional situation as the e-learning development, implementation and use
processes, which we see as interactionist, there are no ISD principles. Guidelines
for such ISD principles are needed. Therefore, we present our fourth research
question.
4. What kind of dispositions and activities, referring to the question 2,
enhance the e-learning development, implementation and use processes?

22

The development, implementation and use of e-learning

Recommendations based on practical design experiments are needed.
There are practical course level experiments including multimedia and
hypermedia to develop and implement e-learning (e.g., Jones and Gregor, 2006;
Silander, 2003; Silander and Koli, 2003; Mayer, 2001; Huhtamäki et al., 2005).
However, the course level experiments being more extensive are rare.
Therefore, practical dispositions as course and organisational level
structures, standards and activities which may enhance learning are needed.
Therefore, we present our fifth research question.
5. What kind of practices, referring to the question 4, fit for e-learning
development, implementation and use processes?
In the research questions the enhancement comprises the enhancement of
the development and implementation of the e-learning dispositions compared to
conventional, classroom based learning dispositions. The enhancement of the elearning use process endeavours to increase the performance of learning. The final
state of the enhancement expresses us the desired state of the dispositions. The
desired state may be decided by learners and teachers in the use phase, and
teachers, ICT and administrative staff in the development and implementation
phases. In the ideal situation the desired state means the common understanding of
the “good” dispositions among the actors involved in the e-learning development,
implementation and use processes.
In all the research questions we use the notion “the e-learning
development, implementation and use processes”. Actually, the notions
development implementation and use refer to Figure 1.3 and the processes to
develop and implement the e-learning environment and its use. The use process in
the notion refers to learners’, teachers’ and other in e-learning involved persons’
activities to enhance learning. However, in our mind the notion does not mean that
learning in deeper sense could be somehow developed or implemented from
outside. Learning is the matter of individual and groups of individuals which
occurs or does not occur. The concept of process refers to design process (e.g.,
van Aken, 2004; 2005a; 2005b; 2005c; Walls et al. 1992; Gregor and Jones,
2007).
We see the e-learning from wider perspectives than from those of the
learners and teachers so that the e-learning implementation phase may occur
dynamically and concurrently with development phase in intertwined manner. The
use phase mainly concerns learners, teachers and administrative staff. The use
phase, which is also called as process, occurs separately from the development and
implementation phases. However, the use phase also is needed to be organised in
advance. The use phase also gives necessary feedback to development and
implementation phases, particularly in e-learning system which does not represent
any mass market technologies (Leonardi and Barley, 2008; Carlsson et al., 2008).
We do not aim to construct any e-learning system. We endeavour to
describe and analyse the e-learning phenomenon as a holistic process which
includes development, implementation and use phases. We also aim to outline a
holistic and prescriptive model about structures and functions ideal for the elearning development, implementation and use processes. Finally, we aim to
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evaluate some practical examples of the e-learning implementation processes from
the research literature and produce our own prescriptions as “good” practices or
recommendations according to our tentative experimentation in an international
project.
We emphasise the holistic view of the e-learning phenomenon which
firstly, on the individual learner level means that a learner is seen, on the one
hand, as a mental-physical creature with unconsciousness, consciousness and selfconsciousness (Isomäki, 2005, 27-29 based on Rauhala, 1983, 19-21; 13-16), on
the other hand, as an intellectual, emotional, cultural and voluntary creature
(Isomäki, 2005 based on Wilenius, 1987, 24) who is context dependent, i.e.,
social. Secondly, learning is seen as holistic taking holistically, i.e., intertwined,
into account a learner’s human characteristics according to Isomäki (2005) and
our view of learning (Figure 1.1) in ICT context (Figure 1.2). Thirdly, the holistic
view of a human being (Isomäki, 2005) is taken into account in all the phases of
the e-learning development, implementation and use processes, because humancenteredness not only in development and implementation phases, but also in use
and its management needs human design perspective (e.g., Carlsson et al., 2008).
Fourthly, the holistic view means that the e-learning development, implementation
and use are not only individual learner’s and/or teacher’s matters from pedagogy
and/or ICT perspectives. Rather, the e-learning development, implementation and
use comprise intertwined perspectives of pedagogy, community and social
relations, organisation and overall management as well as ICT on individual,
group, organisation, interorganisation, and society levels. Finally, the holistic view
of the development, implementation and use of e-learning aims to produce design
knowledge for IS researchers and practitioners in all the three phases, i.e.,
development, implementation and use phases which impact to each other
(Carlsson, 2007). Actually we propose that researchers and practitioners should
work together by using action research method in practical e-learning
development, implementation and use contexts. Also knowledge and knowing we
see as holistic, because knowledge is inseparable part of knowing as explicit and
implicit in everyday practice (Cook and Brown, 1999), e.g., in the development,
implementation and use of e-learning.
Research activities/ Social science
research outputs
descriptive
Constructs
1
2
Models
3
Methods
Instantiation

Design science
prescriptive
4
5

Figure 1.5 Our research area and research questions applied from March and
Smith (1995)
Our research questions are divided into two parts, descriptive and
prescriptive. The research questions 1, 2 and 3 include the descriptive-driven
research and the research question 4 and 5 the prescriptive-driven research.
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Referring to Figure 1.5 descriptive research (“what is?”) mainly refers to social
sciences and prescriptive to design science (“what might be?”). Therefore, our
study resides on the border of social science and design science, i.e., Education,
Organisation Science and Information Systems.
The research question 1 refers to the methodological approaches, i.e.,
critical realism as descriptive and design science as prescriptive approach.
However, critical realism also can be regarded as an underpinning philosophy for
design science, as critical realism have implication for what can be said about how
to design, i.e., develop and implement solutions, and how this knowledge can be
developed (Mingers, 2004a; 2004b). The research question 2 refers to the holistic
framework we aim to formulate for the e-learning development, implementation
and use processes. The research question 3 refers to learning models needed. The
research question 4 refers to prescriptive-driven research, i.e., design science in
which we aim to outline objectives and activities of the actors in the e-learning
development, implementation and use processes. The research question 5 refers to
practical examples and an international project as a tentative organisation level
design experiment.
1.4 Research findings
We intend to show that the multidisciplinary perspective according to our
holistic framework extends the e-learning research on individual, group, institute,
as well as society and intersociety levels. However, the limitation of the holistic
view is that the detailed relationships between various variables may remain
unclear which we leave as a challenge for further research.
We intend to show that the appropriate methodological background can be
critical realism (Bhaskar, 1978) the roots of which according to Niiniluoto (1999,
13) are, e.g., on Popper (1972) and Peirce (1931-1935).
We intend to show that design science theories (van Aken, 2004; 2005a;
2005b; 2005c; Gregor and Jones, 2007; Walls et al. 1992) can be used in the elearning development and implementation processes, as well as March and Smith
(1995), Järvinen (2004) and Hevner et al. (2004) in evaluating the e-learning
development, implementation and use processes. We intend to show that dynamic
knowledge creation theories (e.g., Cook and Brown, 1999) from Organisation
Science are useful in studies of e-learning.
We intend to construct a research framework for e-learning which includes
pedagogical, social, managerial, and ICT perspectives on individual, group,
institute as well as society and inter-society levels.
In the e-learning usage process the Education theories will be shown as
appropriate, i.e., constructivism, experiential learning (Kolb, 1994) and situated
learning (Lave and Wenger, 1991) as the social construction of knowledge, social
learning (Wenger, 1998), connectivism and inquiry based learning (Bereiter and
Scardamalia, 1996; Bereiter, 2002) as well as informal learning (e.g., Cheetham
and Chivers, 2001). We see connectivism and inquiry based learning as well as
informal learning in e-learning context as appropriate which extend
constructivism.
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Furthermore, we intend to outline a holistic flexible learning infrastructure
as a desired state for the e-learning development and implementation processes
including material, human and informational resources in work design context. In
the evaluation of the development, implementation and use processes as a starting
point is use Kling’s (1980) interactionist view of segmented institutionalism. In
the desired state to be outlined we intend to present potentialities and constraints
caused by ICT and human actors when the e-learning development,
implementation and use processes are considered. We intend to show that the elearning community of knowing and finally the e-learning community of inquiry
(Eikeland, 2006b) are useful when learners, teachers, ICT and administrative staff
work together by applying action research method in order to endeavour joint
understanding on group and institute levels when work design challenges in elearning development implementation and use processes are considered.
Particularly, modularity problem, hierarchical decomposition problem and
complex network problem (Sinha and van de Ven, 2005) may emerge in the elearning development, implementation and use processes, and for these challenges
we shall propose a solution as the e-learning community of inquiry.
Finally, we intend to make recommendations to develop and implement
the e-learning processes on individual, group and institute levels, as well as
several new research problems for further research. The recommendations as well
as our holistic framework and outlined e-learning infrastructure are subject to be
tested by further research.
Figure 1.6 shows how key issues as research questions are linked to each
other and to the chapters of the study.
RQ1  RQ2 link demonstrates the connection between ontological
(holistic view of human being, the Internet as a enabling and constraining
technical structure, information system as a social construction as a “web”) and
epistemological assumptions (knowledge and knowing as inseparable part of
human action), and our holistic framework of e-learning including pedagogy,
social relations, organisation and overall management, as well as ICT on
individual, group, organisation and society levels.
RQ1  RQ3 link demonstrates how the ontological and epistemological
assumptions impact on e-learning (constructivism, reflection and experiential
learning, social learning, formal, informal, unexpected and implicit learning)
demanding flexible dispositions and extensions for learning models in ICT
environment.
RQ1  RQ4 link demonstrates how paradigmatic and methodological
assumptions (ontology, epistemology, metatriangulation, theoretical triangulation
including critical realism, adaptive theory of Layder and design science) are used
in the outline of the ICT based flexible learning infrastructure.
RQ2  RQ3 link demonstrates how the holistic framework of e-learning
guide the development, implementation and use of e-learning and how learning
models can be evaluated from e-learning perspective. The e-learning dispositions
are critical when a learner tries to learn in ICT environment.
RQ2  RQ4 link demonstrates the structural research framework for the
outline of the ICT based flexible learning infrastructure.
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RQ3  RQ4 link demonstrates how learning theories should be taken into
account in outlining the ICT based flexible learning infrastructure, because focal
point in e-learning is how the learner learns in ICT environment.
RQ5  RQ4 link demonstrates practical examples, structures and
practices as well as practical solution proposals and recommendations of the elearning development, implementation and use in outlining and evaluating the ICT
based flexible learning infrastructure.
Therefore, the links between the research questions and chapters show that
RQ4 and Chapter 6 is the most critical and as the outcome of this study gives the
main contribution, when all the other research questions and chapters and their
contributions are taken into account. Chapter 9 discusses the outcomes of the
other chapters.
1.5 Structure of the report
In the following chapters the approach and the method of the study are
explicated first. Next the paradigms as well as the ontological and epistemological
assumptions referring to our research questions are described. Thirdly, the holistic
framework for e-learning is developed. Fourthly, the e-learning phenomenon is
seen through the lenses of various learning models with formal, non-formal,
informal and implicit learning. Fifthly, the epistemological learning model has
been analysed and extended. Sixthly, the model of the ICT based flexible learning
infrastructure is outlined. Seventhly, the e-learning development, implementation
and use practices and examples are explored and analysed. Eighthly, an
international e-learning development project is described and analysed as well as
practical recommendations according to the project are presented. Finally, the
research outcomes, implications, limitations, and new research problems for
further studies, as well as recommendations for practitioners, are presented.
RQ1
Chapters 2 and 3
RQ2
Chapter 4

RQ3
Chapter 5
RQ4
Chapter 6

RQ5
Chapters 7 and 8
Figure 1.6 Connections between research questions (RQ) and chapters
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2 Research area and methodology
In this chapter we concentrate more closely on the research area and
elaborate what methodologies might be appropriate in research of the e-learning
development, implementation and use. Firstly, we describe the notions of theory
and theorisation and take to the use the sensitising devices (Giddens, 1984) as
lenses to see important points of the research object and methods. Secondly, we
make a difference between description-driven and prescription-driven research.
Thirdly, we define our research area and the evaluation criteria of the e-learning
development, implementation and use processes. Fourthly, we elaborate the
research method “from the front”, i.e., how we aim to proceed methodologically in
this study. Finally, we see the method of our study “from behind”, i.e., from the
research philosophy point of view.

2.1 Theories and theorisation
Our study is mainly concerned with the analysis of constructs, models and
methods and practices in e-learning. Therefore, we need some theorisation
principles to be applied in various phases of the study. We aim to see the elearning development, implementation and use processes from multitheoretical
perspective. Therefore, in our analysis we need sensitising devices (Giddens,
1984, 326) as lenses to see important points of the research object and the
methods, i.e., the e-learning development, implementation and use processes, and
the methods to study them.
According to Niiniluoto (1980) theories resemble conceptual systems as a
structure. The theory collects, integrates and systematises separate previous
research results. According to Webster and Watson (2002) who refer to Parsons
and Shils (1962) theories are often placed on a hierarchy from ad hoc
classification systems in which categories are used to summarise empirical
observations, to taxonomies in which the relationships between the categories can
be described, to conceptual frameworks in which propositions summarise
explanations and predictions, and to theoretical systems in which laws are
contained within axiomatic or formal theories.
In our conceptual-analytic part of the study we concentrate on analysing
the e-learning development, implementation and use processes. The idea of the
theory concept is based on Weick’s (1985) criteria of the theory, i.e., generality,
accuracy, and simplicity and his statement that theories are limited because any
theory can meet only two of these criteria. General accurate theories are complex,
general simple theories are inaccurate, and simple accurate theories have no
generality. Weick proposes to start with general simple ideas, e.g., loose coupling
or a cause map, to see something common in a variety settings, though without
great precision. To proceed towards more precise explanations by refinement
process the initial simple explanation is made more accurate which necessitates
further qualification, differentiation, and specification of boundary conditions, all
of which approaching greater complexity. Even though all theories can be
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regarded as limited, at the same time they can be regarded as correct because of
their contextual nature. As Bateson (1972, xvi, xxv) states ‘vaguely’: “…that any
study which throws light upon the nature of ‘order’ or ‘pattern’ in the universe is
surely nontrivial.”, and referring to the ancient myths: “… an agent is invoked to
do the sorting and dividing.”
Van de Ven (2004) refers to Deutch (1997) who points out that the
objective of science is not to find a theory that is deemed true forever; it is to find
the best theory currently available. A scientific argument is intended to persuade
us that a given explanation is the best one available. This is also Järvinen’s (2004,
34) message. The empirical confrontation is not a test of whether a theory is
correct, rather it is a discovery process, to find out what theory means, disclose its
hidden assumptions, and clarify the conditions under which it is “true” or “false”.
Therefore, a pilot study that fails may be more important than the final study that
eventually shows the effect.
In organisational studies Weick (1995) regards theories as approximations
and stresses the process of theorising rather than producing a complete theory. The
approximation may take at least four forms: 1) general orientations in which broad
frameworks specify types of variables; 2) analysis of concepts in which concepts
are specified, clarified, and defined, but not interrelated; 3) post-factum
interpretation in which ad hoc hypotheses are derived from a single observation
without alternative explanations or new observations; and 4) empirical
generalisation in which an isolated proposition summarises the relationship
between two variables. Weick (1995) stresses the process of theorising which
consists of activities like abstracting, generalising, relating, selecting, explaining,
synthesising, and idealising. In these activities references, data, variable lists,
figures, and hypotheses are required which items Sutton and Staw (1995) treat in
their article in a theory building context. Moreover, DiMaggio (1995) states that
there are several kinds of good theories, i.e., theories as covering laws,
enlightenment, and narratives. Good theories (DiMaggio, 1995) are hybrids,
combining the best qualities of covering-laws, enlightenment, and narrative
approaches. However, the researcher has to select, whether he/she stresses clarity
or defamiliarisation, common language or new ideas, focus or
multidimensionality, comprehensiveness or memorability. Finally, theory
construction is a social process, a cooperative venture between the author and
readers. Also Gregor (2006) has found DiMaggio’s and Weick’s views of theories
mentioned above as useful when different approaches to theory are concerned.
In our conceptual-analytic part of the study firstly, according to Weick
(1995) we will emphasise general orientation and a broad framework in relation to
pedagogical, organisational and information systems theories with e-learning
development, implementation and use processes. Secondly, according to
DiMaggio (1995) we will stress defamiliarisation, new ideas, multidimensionality,
and comprehensiveness. Therefore, we aim from a holistic perspective, i.e.,
pedagogical, organisational and information systems points of view, to explore the
e-learning development, implementation, and use processes to create our own
holistic model according to the initial broad framework with various perspectives
and levels of analysis.
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2.2 Description-driven and prescription-driven research
Our research questions are concerned with two different research types,
i.e., description-driven and prescription-driven research. Here we explicate these
notions more closely.
Van Aken (2005a) refers to Gibbons et al. (1994), and put forward the
distinction between Mode 1 and Mode 2 knowledge production. Mode 1
knowledge production is purely academic and mono-disciplinary. Instead, Mode 2
knowledge production is multidisciplinary and aims at solving complex and
relevant field problems. Mode 1 knowledge is descriptive with some independent
variables and theory driven aiming to explain and possibly predicting the
dependent variable derived from a phenomenon. Descriptive research aims to be
analytical, separating the components of a complex phenomenon being maybe
partial focusing on some aspects of a whole (Van Aken, 2005a). Mode 2
knowledge is prescriptive in nature, field problem driven and solution oriented,
describing and analysing alternative courses of action (Table 2.1). Van de Ven
(2004) also emphasises real life practical and complex problems which are
multidisciplinary in nature and propose to make research in cooperation between
practitioners and researchers, i.e., engaged scholarship. Possible research product
Mode 2 Van Aken (2005a) calls as ‘the field-tested and grounded technological
rule’ according to Bunge (1967).
Huff, Tranfeld and Van Aken (2006) put forward also Mode 3 knowledge,
which considers the human and social antecedents of organisational action and
action’s possibly unethical consequences. Non-governmental organisations, for
example, get little help from us as they try to address serious social problems. We
think that Mode 3 knowledge brings contradictions and the solutions of these
contradictions include to the prescriptive knowledge sphere. Therefore,
technological rules which cause contradictions need dialogue to solve these
contradictions.
Descriptive i.e., Mode 1 knowledge, and prescriptive knowledge, i.e.,
Mode 2 and Mode 3 knowledge, have similarities and differences. Causal logic
and induction are important in both knowledge types. The most important
difference between descriptive-driven and prescriptive-driven research is the
dichotomy “hindsight – foresight” (Huff, Tranfield and Van Aken, 2006; Table
2.1), i.e., ex post and ex ante, respectively. Descriptive research aims to explain
something that has already happened in the outcome of the descriptive study
giving the answer to the question “what is”. Accordingly, descriptive or
explanatory science aims to describe, explain and predict, i.e., to understand (Van
Aken, 2005b). On the other hand, prescriptive-driven research looks at the future
actions with foresight logic, e.g., in design science, toward improved performance,
aiming to do something what does not yet exist or make something “better” than
earlier, i.e., “how may be” or “how ought to be”. Pelz (1978 in Van Aken 2005c)
states the difference between descriptive and prescriptive knowledge. Descriptive
knowledge is to be used in a conceptual way and prescriptive knowledge is largely
to be used in an instrumental way. Consequently, our aim is conceptual-
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analytically to produce descriptive knowledge to support the development of
general prescriptive knowledge in the context of ICT based learning.
Bunge (1967, 132) put forward a technological rule which is “an
instruction to perform a finite number of acts in a given order and with a given
aim. In contrast to law formulas, which say what the shape of possible events is,
rules are norms. Law statements are descriptive and interpretive, whereas rules are
normative. Consequently, while law statements can be more or less true, rules can
only be more or less effective. A rule is grounded if and only if it is based on a set
of law formulas capable of accounting for its effectiveness.” The tested
technological rule is the rule of whose effectiveness has been systematically tested
within the context of its intended use (Järvinen, 2004, 99). Technological rules are
grounded on scientific knowledge in the context of its intended use. Therefore, we
conclude that the technological rule can be regarded as prescription which refers
to future actions to attain the given goal. In our view it is critical that we are aware
of that goals are not given and that different stakeholders with different powers
will try to influence on the goal function.
Hence, the notion prescription can be seen as a normative method
according to which a sequence of acts is planned beforehand and supposed to be
tested afterwards in practice, e.g., in advance planned activities in the e-learning
development, implementation and use processes which are supposed to be tested
afterwards in practice.
The scientisation of the technological rule has transformed only practice
based crafts into research based disciplines by testing the rules using the methods
of the natural and social sciences and by grounding the rules on the laws of nature
and other insights produced by these sciences (Van Aken, 2005a). Van Aken
(2004) endeavours to improve the relevance of academic management research,
i.e., the prescriptive research which approaches in IS field the design science,
action research method, as well as construction and improvement problems
(Järvinen, 2004, 98; Van Aken, 2005a).
Actually, the notion prescription can be defined as an instruction to change
the world (Van Aken, 2004; Järvinen, 2004, 99). The logic of algorithmic
prescription is ‘if you want to achieve Y in situation Z then perform action X’.
However, van Aken (2004) puts forward that many prescriptions in design science
are heuristic in nature, i.e., ‘if you want to achieve Y in situation Z, then
something like action X will help’, and then prescription is used as a design
exemplar, which is a general prescription which has to be translated to the specific
problem at hand by using a specific variant of that exemplar.
Van Aken (2005b) sees the prescriptive process models, i.e., tentative
methods, which can be performed in design science as solution concepts which
can be applied in various contexts of design by using creativity and expertise on
the particular application area (Van Aken, 2005c), e.g., on ICT based learning.
When the solution concept is used the core design process consists of synthesisevaluation iterations in which a solution is synthesized and evaluated to what
extent the solution will satisfy the specifications of the object. Van Aken (2005c)
put forward that this synthesis may consist of choosing from the literature a fitting
solution concept or a combination of solution concepts out of range of possible
solution concepts, using the research-based analysis of advantages and

Erkki Koponen

31

disadvantages given for each of these solution concepts for various settings. Then
a specific variant of the chosen solution concept is designed, based among other
things, on the grounding of that solution concept, an understanding of the
mechanisms producing the performance of the object. Accordingly, we may
conclude that the descriptive analysis of particular solution concepts based on
research literature may contribute to the prescriptive design process.
We think that in the organisation context, e.g., in e-learning
implementation on course and organisation level, the application of the
technological rule is not an algorithmic prescription, but heuristic, because
organisations have a hybrid nature. An organisation according to van Aken (2004)
is an artefact, a structure created by the conscious designs of their founders and
subsequent change agents, and the natural system, developing naturally through
the social interactions between the various internal and external stakeholders and
through their learning processes.
Table 2.1 The main differences between description-driven and prescriptiondriven research programmes (van Aken, 2004)
Characteristics
Dominant paradigm
Focus
Perspective
Logic
Typical research question
Typical research product

Description-driven
research
Explanatory science
Problem focused
Observer
Hindsight
Explanation
Causal
quantitative law

Prescription-driven
research
Design science
Solution focused
Player
Intervention-outcome
Alternative solutions for
a class of problems
model, Tested and grounded
technological rule

Nature
of
research
product
Algorithm
Justification
Proof
Type of resulting theory
Organisation theory

Heuristic
Saturated evidence
Management theory

Niiniluoto (1993) states that the border between descriptive and design
science, i.e., prescriptive science, may depend on the pragmatic question of human
manipulability of causal factors. In a law or technical norm ‘X causes Y in Z’ the
causal factor X may be manipulable depending on the level of human technology.
To manipulate factor X depends on situation Z in which goal Y should be at least
potentially acceptable for some social group. Therefore, the law, i.e., technical
norm is binding only for those who accept the conditional value premises which
make the persons contributing applied science morally responsible for the tools
he/she has created. Hence, concerning the content and desirability of the aims to
achieve Y, e.g., in e-learning situation via the Internet which contains various
value laden potential information and contact possibilities, it is the question of
philosophy and ethics. The choice of Y involves a political debate about policies
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‘Do X1’ and ‘Do X2’ which may cause a dialogue because of the disagreement
about the 1) relevant goals Y1 or Y2; 2) current situation Z1 or Z2; 3) underlying
causal mechanism between X & Z and Y. In 2) and 3) it may be possibilities to
attain agreement by dialogue, but in 1) it may be a question of different values.
Values may be contained also in situation Z when it is kept constant, e.g., in
learning all the learners are supposed to learn in a similar learning environment as
in a classroom which situation is valued by a teacher or education authorities.
However, various learners may appreciate various learning situations, e.g., various
individual e-learning situations in the Internet environment.
Referring to Table 2.1 in the e-learning implementation on the course and
organisation level context is critical, i.e., logic can be seen as contextintervention-outcome in prescription-driven research.
From the prescriptive perspective the development and implementation of
the e-learning dispositions can be regarded as an information system. According to
Walls et al. (1992; 2004)) an IS design theory (ISDT) is a package of three
interrelated elements: a set of user requirements, a set of system features (or
principles to select system features), and a set of principles deemed effective for
guiding the process of development. IS design theory has two characteristics,
firstly, it is based on theory, secondly, it provides guidance to practitioners.
However, Gregor and Jones (2007), differently than Walls et al. (1992; 2004),
regard ISDT itself as a generalised process, methodology, or intervention as its
main object. Moreover, Markus et al. (2002) state that ISDTs are normative, i.e.,
prescriptive and evaluative, rather than descriptive, explanatory, or predictive. We
describe more closely the ISDT of Gregor and Jones (2007) in further sections.
Gregor and Jones (2004; Gregor, 2006) state five types of theories:
1) analysing and describing (‘what is?’);
2) understanding (‘how and why?’);
3) predicting (‘what will be?’);
4) explaining and predicting (‘what is, how, why and what will be?’); and
5) design and action (‘how to do something?’).
About the theories for analysing Gregor (2006) states that they describe or
classify specific dimensions or characteristics of individuals, groups, situations, or
events by summarising the commonalities found in discrete observations. This
kind of theories are needed when nothing or very little is known about the
phenomenon. Consequently, we see that it is more or less question of exploration
in which the intention is to order the phenomenon, i.e., make taxonomies or
frameworks. It is not intention to make causal explanations, testable propositions
or prescriptive statements, but describe primary constructs, models and methods
coherently in relationship with each other.
Seth and Thomas (1994) have also characterised theories and put forward
normative or prescriptive theories which we can add to the list above. About this
kind of normative final state of the design process, referring to the item 5 in the
list of five theories, we are interested in, i.e., a new way to act in the e-learning
usage situation.
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Therefore, on the one hand, the descriptive research aims to create general
law like knowledge describing, explaining and predicting phenomena. On the
other hand, the design research produces new or better artefacts or innovations
which have to be described. When the technological rule is seen as a design
proposition, according to Van Aken (2005a) it should satisfy three conditions:
1. The dependent variable must describe something of value to the
organisation.
2. The independent variables must describe something that can be changed or
implemented by the designers.
3. The design proposition must have been tested in the intended context of
application.
Referring to the condition 1 above, according to Järvinen (2007b) the
resources, i.e., independent variables, used in design process do not impact only
on one determinant, i.e., dependent variable, but they may cause benefits and costs
as well as many intentional and unintentional consequences which are collected in
the notion of goal function.
The results of the descriptive research can be translated into technological
rules, provided that they satisfy conditions 1 and 2 above. Consequently, the
descriptive research on the variance theory basis aims to answer the question
“what” and referring to Van de Ven (2004, 13), the question “how” tend to be
meaningless without answering the question “what”. The “How” question leads us
to think not only of the process theory how a change process emerges and develop
over time, but also how from the prescriptive point of view the technological rule
can be grounded on the theories and models based on the variance theory analysis
answering the question “what” including law like causality between dependent
and independent variables. When the design propositions of the technological rule
have been acquired from the variance theory analysis, they can be field-tested in
their contexts of the application. Also new research questions may emerge during
the field testing process.
However, the grounding process can also proceed inductively, when the
technological rule first will be field-tested without any background theory or
theoretical model producing material for model building. Therefore, the
inductively proceeding grounding process is theory creative in nature (Van Aken
2004; 2005). In this study we advocate inductive proceeding and mainly
emphasise the research question “what” both on descriptive and prescriptive
approaches. Accordingly, we do not aim to construct any technological rule, but
according to describing and analysing descriptive models and prescriptive
technological rules concerning the e-learning, we finally aim to produce
prescriptive recommendations, i.e., “best practices” or “useful practices”, for elearning implementation on course, institute and society levels. Because of the
multilevel and holistic view of e-learning implementation the multidisciplinary
approach with Education, Organisation Science and Information Systems is
emphasised. Consequently, the condition 3 is left to be tested in each particular
context of application exploiting the guidelines acquired from the
recommendations produced in this study.
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The focus of our descriptive research approach is the exploration,
description and analysis of the e-learning development, implementation and use
processes through various theoretical lenses. The focus of the prescriptive
research approach is how “good” the e-learning development and implementation
solutions are when grounded on descriptive analysis. Instead of a player, however,
the researcher is an observer in descriptive part of the study and an observer and
partly an evaluator in prescriptive part of the study. The intervention outcomes
occurred in instantiations of various e-learning models and methods are analysed
and evaluated aiming to find alternative solution proposals or recommendations
for the prescriptions.
In the prescriptive research part our research products can be regarded as
heuristic and therefore not indeed “best practices”, rather “better practices” and
therefore “different” or “more useful” recommendations than the prescriptions
described, analysed and evaluated. Therefore, any final evidence cannot be gained
in this study, but when more practical cases from various contexts by other
researchers are studied, the approximation of the “best practices” will proceed.
Van Aken (2005a) proposes multiple case approaches for the approximation of the
“best practices”. However, we doubt whether the “best practices” are ever gained
because of their contextual nature. Therefore, the guidelines of the “best practices”
can be expressed as prescriptive recommendations which can be applied
contextually in various situations. Also Wareham and Gerrits (1999) states that the
“best practices” cannot be transferred as such from one context to another, but
some preparations and adaptations are needed.
Our aim is to contribute to the e-learning research by extending the
theoretical view of the research area. On the one hand, the research area is aimed
to be extended from only Education, Information Systems or Organisation Science
perspective to more holistic and multidisciplinary direction, because the e-learning
phenomenon does not only concern students and teachers, but also ICT and both
intra- and interorganisational dispositions. On the other hand, our aim is to
emphasise the practical view of the phenomenon trying to connect the e-learning
phenomenon more closely to the multilevel and multidisciplinary theory base
which in the current e-learning research area has not been common.
As the conclusion, the logic of our study is:
1. To describe the dependent variable: learning, i.e., ICT support for teaching
and learning, valuable for learning, and analyse the concept e-learning
according to the constructs and theories of Education, Organisation
Science and Information Systems.
2. To describe the independent variables associated with e-learning, i.e., the
dispositions of ICT support for learning, and to analyse and evaluate, how
these dispositions including pedagogical, social-communal, organisational,
and ICT arrangements with various actors are appropriate to be holistically
implemented on course, institute, and also society level, to enhance the
learning outcomes particularly in higher education. The examples of the
independent variables in the e-learning context may be: the learning
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content, tools (ICT and others), teacher, learner’s starting level, learner’s
absorption capacity, etc.
3. To produce recommendations to be tested in each particular context of elearning application. Accordingly our aim, however, is not to produce
propositions based on the explanations according to some theories, but
prescriptions which can be tested.
2.3 Evaluation
We aim to evaluate constructs, models and methods in the e-learning
development, implementation and use processes. Therefore, we need some
evaluation lenses (March and Smith, 1995; Hevner et al., 2004; Järvinen, 2004,
121), i.e., principles or criteria, through which we see the e-learning phenomenon.
We here explicate these evaluation principles. We follow Hirschheim’s (2008)
guidelines about the evaluation of the content of conceptual studies which include
literature reviews, examples and analogies. Evidence can also be non-empirical,
i.e., personal beliefs, contemplation, concepts, and anything not coming from the
senses. Important is that the study is believable.
Because our approach aims to be holistic, we refer next to Järvinen (2004,
12) who put forward possible outcomes obtained by, on the one hand, natural
science, and on the other hand, design science. According to Järvinen we aim
firstly, to describe and produce a framework and a model about a part of the real
world, and secondly, to evaluate the model of a desired state of a thing or a
normative method. Indeed, we aim to evaluate constructs, models, methods and
instantiations (March and Smith, 1995) referring to e-learning. However, Gregor
and Jones (2007) pay attention to the point that March and Smith (1995) deal with
natural and social sciences instead of design science. Hevner et al. (2004)
proposes five design evaluation methods, i.e., observational, analytical,
experimental, testing, and descriptive.
Research activities/ Social science
research outputs
descriptive
Constructs
1
Models
2
3
Methods
Instantiation

Design science
prescriptive
4
5

Our research
focus related to
our research
questions

Figure 2.1 Our research area (modified from March and Smith, 1995)
From the design science point of view we emphasise more the descriptive
approach “how design is” than the prescriptive approach “how design may be
done” (Van Aken, 2005b, 386). Accordingly, from more general point of view we
try to descriptively understand prescriptions in e-learning in order to produce
recommendations for contextual applications of various solution concepts of elearning in higher education. Furthermore, March and Smith’s (1995) design
knowledge, i.e., constructs, models, methods and instantiation, can be extended
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with prescriptions describing potential opportunities, i.e., “what design outcomes
may be”, to help the transition process from the initial problematic state toward to
the desired state (Järvinen, 2005a, 10; Van Aken, 2004). This desired state may be
evaluated according to the goal function which is the measure of the “goodness”
of the artefact (Järvinen, 2007b). Therefore, the goal function includes all the
expected and unexpected utilities and costs which may emerge. For instance, Iivari
(2007) proposes several more innovative influences of the information system
than only work or business based utilities, e.g., aesthetic influences.
Referring to March and Smith’s (1995) research framework (Figure 2.1 )
our study aims to focus both on natural science in which we include social
sciences, i.e., Education and Organisation Science aiming to describe and analyse,
and on design science, to analyse and evaluate prescriptions of the e-learning
constructs, models, methods and instantiations. Therefore, we are not aiming to
justify social science theories, but exploit them. According to March and Smith
(1995) constructs or concepts form the vocabulary or language of a domain. A
model is a set of propositions or statements expressing relationships among
constructs. A method is a set of steps (an algorithm or guideline) used to perform
a task. An instantiation is a realisation of an artefact in its environment. Therefore,
our aim is firstly, to conceptual-analytically describe and analyse constructs,
models and methods of the e-learning development, implementation and use
processes. Secondly, our aim is to normatively outline a model for the structure
and functions for the e-learning development, implementation and use processes,
i.e., method or methods.
Referring to Figure 2.1 and our research questions 1, 2, 3, 4 and 5 the
development and the implementation phases include to the design research and the
use phase to social science research. However, we do not aim to realise the elearning development, implementation and use processes in practice. Rather, we
aim to analyse and evaluate them by comparing them with the knowledge
repository of design science as descriptive design evaluation method (Hevner et al.
2004), and the research literature of social sciences. Moreover, we aim to analyse
and evaluate the e-learning development, implementation and use processes
through preliminary practical examples the outcome of which are design
propositions we may call “good practices” or “useful practices” which are subject
to be tested and developed further. We also evaluate the e-learning analytically by
using static analysis in examining the structure of the e-learning development,
implementation and use processes.
However, Järvinen (2004, 120) refers to Guba and Lincoln (1987, 209;
1989, 71) and Walsham (1993, 166) and states that evaluation can also utilise a
constructivist paradigm and is linked to an interpretive approach, because there is
socially constructed reality on background. Therefore, evaluation is guided by
value pluralism, stakeholder construction, fairness, merit and worth, and
negotiation. Furthermore, evaluation is organised by the claims, concerns, and
issues of stakeholders. Thereby, Järvinen (2004, 114; Table 2.2) regards March
and Smith’s (1995) evaluation scheme as too simplistic, i.e., as a technical process
and a description of patterns and strengths and weaknesses with respect to certain
stated objectives. The ‘thick descriptions’ in the evaluation (Van Aken, 2005a)
should be based on the field testing in multiple cases and grounding of the rule.
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The supplements of Järvinen (2004, 121) in Table 2.2 aims to increase this thick
description, i.e., adding e.g., language game and narratives, richness of knowledge
representation, technical, human and informational resources, as well as emergent
positive and negative unanticipated outcomes to the evaluation criteria of the
research outcomes, concerning constructs, model, method, and instantiation,
respectively. In March and Smith’s (1995) model the goal function, i.e., the
measure of the goodness of the artefact, is omitted (Järvinen, 2007b). Also
Järvinen’s (2007b) goal function is aimed to evaluate the goodness of the artefact,
e.g., in our case the goodness of the e-learning system, from more holistic
perspective than only utility perspective (Hevner et al., 2004), e.g., including
among other things aesthetic features.
Because we are interested in the evaluation of the e-learning phenomenon,
we also can refer to Iivari (1991) about three potential roles for Information
Systems, i.e., means-end oriented, interpretive, and critical, which are in
accordance with Habermas’ (1972) three knowledge interests, technical,
hermeneutic and emancipatory (Järvinen, 2004, 185). About evaluation studies
Iivari (2007) states that they can be means-end oriented, interpretive and/or
critical, where a means-end oriented evaluation is only interested in how
effectively the artefact helps achieve the given goals, an interpretive piece of
evaluation may attempt to achieve a rich understanding of how an IT artefact is
really appropriated and used and what its effects are, without confining the focus
on the given goals of its initial construction, and a critical study is interested in
how an IT artefact enforces or removes unjustified domination or ideological
practices.
According to Table 2.2 we aim to evaluate, on the one hand, conceptualanalytically the constructs and models, referring to the e-learning and its
development, implementation and use, i.e., learning, communality, organisation,
and ICT on course, institute, and interinstitute levels, and on the other hand,
evaluate the exploitability of the constructs, models and methods in various
prescriptive developing and implementation situations of e-learning reported in
research literature and some practical examples, i.e., in practical e-learning
methods and their instantiations implemented in practice.
Therefore, Table 2.2 is the main structural framework of our study. We do
not evaluate in detail the universal criteria in the first column of Table 2.2, e.g.,
completeness, simplicity, fidelity, effectiveness, robustness, level of detail,
because we see as Järvinen (2007b) that they are general and natural requirements
and we deal with them more or less in our general, i.e., holistic research
perspective. However, we concentrate on the application and its operationality, the
potentialities of the resources as well as its form and content, when the
application, i.e., the e-learning development, implementation and use processes, is
seen mainly as a process, but also as a structure.
We aim to concentrate more on constructs, models and methods as well as
their desired state of e-learning and leave the instantiation phase and the
implementation of all the desired states to other researchers. Actually we ask, what
is the final state, i.e., the structure and function of the “good” e-learning artefact?
Therefore, our research attitude is partly positive and partly normative, if we
make the division between positive and normative research (Seth and Thomas,
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1994). Furthermore, it also includes interpretive features when the evaluation of
constructs, models, methods and instantiations are concerned. We follow Järvinen
(2004, 120) who refers to Guba and Lincoln (1987, 209; 1989, 71; Lee and
Baskerville, 2003) by exploring and analysing what constructs, models and
methods are appropriate in our research topic.
Table 2.2 Evaluation criteria and views for the use of research outcomes from
different aspects (Järvinen, 2004, 121)
March and Smith and
Järvinen’s supplement Järvinen’s new metrics
Research
their
‘universal’
metrics
for March and Smith
outcome
completeness, simplicity,
communication
exploitability
Construct
elegance,
understandability,
and ease of use

Model

their fidelity with real
world
phenomena, completeness,
level of detail, robustness,
and internal consistency

Method

operationality (the ability
to
perform the intended task
or
the ability of humans to
effectively use the method
if it is algorithmic),
efficiency, generality and
ease of use
the efficiency and
effectiveness of the
artefact and its impacts on
the environment and its
users

Instantiation

(language game
and conduit) and
cognition
(narratives and
information
processing
(Boland and Tenkasi,
1995)
form and content
(Järvinen, 2004),
richness of
knowledge
representation (Yap
and Bjorn-Andersen,
1998)
application domain
(Mathiassen and
Munk-Madsen,
1986)
technical, human or
informational
resources needed

the experiences of
users
crystallised in the stories
could be used in
maintenance of the
models

emergent changes
with
positive and negative
unanticipated
outcomes
(Orlikowski, 1995);
in
addition to economic,
technical and physical
impacts, also impacts
on social political and
historical contexts
(Kling, 1987)

cost/benefit-range,
measurement, valuation,
allocation and
periodisation
problems (Virkkunen,
1951); corrective,
adaptive, perfective and
preventive maintenance
(Lienz, 1983; Lano and
Houghton, 1992);
division of power
(Dahlbom and
Mathiassen 1997)

and methods (Brown and
Duguid, 1991)

We use the notion “the development, implementation and use of elearning” in various contexts. This notion refers mostly to the build phase of the
design science. We do not aim to build any artefact, method, model or construct in
design science sense, rather we aim to analyse and evaluate constructs, models and
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methods in order to understand holistically the e-learning implementation on
institute, and partly also on society and intersociety levels.
However, we outline a tentative design approach. We think that the notion
“the development, implementation and use of e-learning” better reveals the
holistic and dynamic nature of the e-learning implementation process than, for
instance, only the notion “e-learning implementation” or “e-learning
organisation”. Therefore, we see the notion “the e-learning development,
implementation and use” from the process design perspective (van Aken, 2005b)
without aiming to design a process of e-learning, but trying to analyse and
evaluate this process according to constructs, models and methods concerning the
existing prescriptions of the e-learning development, implementation and use. The
“use” process we see mainly separately from the development and implementation
phases as the concern of learners and teachers, but also a part of an ongoing
development and implementation process of the e-learning from design-based
research (Design-Based Reseach Collective, 2003) point of view in which the
development and implementation of novel learning and teaching environments are
important when contextualised theories of learning and teaching are aimed to be
developed.
Consequently, in evaluation we try to find enablements and constraints in
the e-learning development, implementation and use processes in order to fill in
the goal function (Järvinen, 2007b) of the e-learning. In this evaluation we mainly
use Table 2.2 features and the descriptive and analytical evaluation methods of
Hevner et al. (2004) based on design research evaluation. In descriptive evaluation
we mainly concentrate to informed argument according to the knowledge base,
and partly on scenarios. In analytical evaluation we mainly concentrate on static
analysis, i.e., the structure of the artefact, e.g., complexity.

2.4 Methods
In order to get a closer view of the difference between descriptive-driven
and prescriptive-driven research perspectives we next describe our research
method “from the front” and thereafter “from behind”. We firstly describe the
prescriptive-driven methodology. Secondly, we describe descriptive-driven
methodology. Thirdly, we describe our view of the methodology in this study.
2.4.1 Prescriptive-driven methodology
When the design science and prescriptive stance of the research is
concerned, we refer to Iivari (1991; Iivari et al., 1998) and his framework for the
paradigmatic analysis of information systems development, i.e., ontology,
epistemology, methodology, and ethics. In the framework particularly ethics and
values of IS research are important in design science. In our view the
organisation/management oriented and user-oriented views are appropriate, when
the e-learning development, implementation and use are concerned. As Järvinen
(2000, 102) states about the characteristics of constructive research, it is the
construction of new reality based on actual research knowledge and/or new
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technical, organisational etc. advancements. At the same time it has to be decided
what kind of new reality it is wanted to be built. The target state of the
construction process will be defined according to the values of the constructors
and decision makers. “The utility of the new innovation is sooner or later
evaluated.” (Järvinen, 2004, 98) Accordingly, we think that the values of the
organisation and users in e-learning context have to be taken into account in
developing and implementing ICT based learning environments. To move from
conventional classroom based learning to e-learning may require the change of the
institutional and individual values.
Therefore, we can conclude that in the constructive method there are a lot
of value laden interpretations and unanticipated features to be taken into account
in the development, implementation and use of ICT network based learning on
individual, group, organisational, as well as society and intersociety level.
2.4.2 Descriptive-driven methodology
Referring to descriptive-driven research Markus and Robey (1988) suggest
to use process theory instead of variance theory approach when causation consists
of necessary conditions in sequence, change and random events play a role. In the
process theory outcomes are discrete and they may not occur even when
conditions are present. In process theories antecedents are necessary but not
necessarily sufficient. Process theories have lower aspirations about “explained
variance” than variance theory, but provide richer explanations of how and why
the outcomes occur when they occur. About the level of analysis Markus and
Robey (1988; Mohr, 1982) state that because theories about information
technology in organisations are difficult to confine naturally to one level of
analysis, mixed levels of analysis are appropriate. According to Markus and
Robey (1988) by consciously mixing levels of analysis, researchers can explore
the dynamic interplay among individuals, technology, and larger social structures.
Referring to our research approach it is reasonable and appropriate to see
the e-learning phenomenon from process theory perspective and mixed levels of
analysis, because we assume that the ICT network based learning and its
development and use is not only the matter of a student and a teacher. Actually,
ICT network impacts and be impacted from individual learner and teacher levels
to learner and teacher group, institute, and also society and intersociety levels
comprising technical, human, organisational, and interorganisational features.
Additionally, there are not any particular constructs or phenomena alone
impacting the ICT network based learning, but there are a myriad of intertwining
determinants impacting and be impacted at the same time. Therefore, we are
interested in to see the e-learning development, implementation and use processes
conceptual-analytically in inductively comparing them to existing models in order
to understand the richness and complexity of the phenomenon from holistic and
multidisciplinary perspective.
Hence, our exploration is also focused on methodological choice in the
current e-learning research, namely the dissensus – consensus (Deetz, 1996). On
the one hand, critical dissensus stance may be accounted in situations which aim
to find out the critical situations of the development, adoption, and use of the e-
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learning on course, institute and society levels. The critical attitude may become
for use when actors of the development, implementation and use processes with
various professional, cultural and knowledge backgrounds on course, institute and
society levels interact and endeavour cooperation interpreting the situations and
activities according to their own individual background.
Consequently, our methodological meaning in our conceptual-analytic
research process is described in Figure 2.2.
Dissensus

Dialogic Discourse

Critical Discourse

Local/Emergent

Elite/A Priori

Interpretive Discourse
Our research attitude

Normative Discourse, i.e.,
Traditional Discourse
(our interpretation)
Consensus

Figure 2.2 Our research attitude based on Deetz’s four discourses of
organisational inquiry (Deetz, 1996 and our modification)
In Figure 2.2 differences among research orientations are contrasted as
“local/emergent” and “elite/a priori”. The “elite/a priori” pole emphasises the
particular language system of the researcher and the expertise of the research
community, constant throughout the research process research being heavily
theory driven with careful attention to definitions prior to the research process.
The experiences of the researched become coded into the researcher’s language
system (Deetz, 1996). Consequently, we see that it is the question of theory testing
approaches in the discourse of the social/natural sciences. The “local/emergent”
pole emphasises researcher’s open language system and the research is situated in
nature. Local language is often only a starting point and it is constantly open to
new meanings, translations and redifferentiation based on interaction in the
research process. The knowledge form is often more insight than truth. Our
interpretation is that it is the question of theory creating approaches in the
discourse of the social/natural sciences. The “consensus” pole draw attention to
seek order and treat order production as the dominant feature of natural and social
systems. The primary goal of the research is to display a discovered order with a
high degree of fidelity and verisimilitude. The research endeavours to “mirror”
entities and relations in a relatively fixed state reflecting their “real” character.
Existing orders are treated as natural and unproblematic. Conflict and
fragmentation are usually treated as system problems, and attention is given how
orders deal with them in attempts at maintenance (Deetz, 1996). We interpret that
the consensus – elite/a priori corner of the Figure 2.2 represents the traditional,
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i.e., in Deetz’s term normative discourse of the social/natural sciences. The
“dissensus” pole draws attention to research programs which consider struggle,
conflict, and tension to be the natural state. Research aims at challenging
mechanisms of order maintenance to reclaim conflicts and tensions. The nontraditional, i.e., in Deetz’s terms non-normative aspects of human conduct with
the importance of largely random and change events are emphasised. The “lens”
metaphor describes the research rather than “mirror”. However, the “lens” is not a
part of the local language, but the “lens” comes from outside and is like a theory
to be tested.
However, sometimes it is difficult to decide which quarter of the Figure
2.2 the study belongs to. We see that this difficulty can be overcome by using
critical realism approach. For instance, Järvinen (2005b) have reviewed Schulze
and Leidner (2002) who tried to categorise studies according to Deetz, and
interpreted only one of the four studies similarly as Schulze and Leidner. One
example of different interpretations is Elkjaer et al. (1991) which questioned
whether it is possible through continuous refined models of systems development
to reach a stage of unproblematic system use. This study Schulze and Leidner
regard as critical but Järvinen regard it as design science study which does not
belong to any of the four Deetz’ discourses. If Elkjaer et al. (1991) is regarded as
positive compared to normative research attitude, Järvinen (2005b) regard it as
dialogic. Also there is another example of different interpretation of Deetz’
discourses. Järvinen (2005c) reviews Walls et al. (2004) who posit their design
theory within traditional scientific discourse. Järvinen states that Walls et al.
(2004) exclude the critical discourse, although it also contains a’priori theory.
According to Järvinen it is understandable, because the authors refer to Parsons
(1959) and his assumption that ‘We all are in the same boat’, and therefore
assume that consensus holds. However, Järvinen argues that in reality there are
always conflicts.
Therefore, we see that our study resides on the border of the social science
and design science. On the one hand, our descriptive research could be regarded as
traditional, i.e., normative in Deetz’ terms, because we try to conceptually
describe and analyse e-learning development, implementation and use processes.
On the other hand, our prescriptive-driven research endeavour towards a certain
desired end concerning the e-learning dispositions. Therefore, this part of the
study cannot be situated to Deetz’ quadrant at all. According to March and Smith
(1995) the artefact is either new or better than the former one. Hevner et al. (2004)
include new artefact to the knowledge repository. The designer’s description of
the artefact does not follow any local language and existing theory. Furthermore,
how the artefact is understood, one way (consensus) or several ways (dissensus),
is not known.
2.4.3 Methodological view of the study
Methodologically we try to stand on the frontier of descriptive-driven and
prescriptive-driven research. Through various theoretical lenses we try to see
important points of the e-learning phenomenon. On the other hand, we try to see
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the e-learning phenomenon from prospective point of view, i.e., what could be a
particular desired state of the e-learning dispositions.
We see that the development and implementation is a social process in
which the interplay and joint understanding between individuals in the ICT
environment is pursued by conflict resolution despite of the individuals’ various
cultural and professional background knowledge. Therefore, various
interpretations of the individuals in the e-learning development and
implementation processes have to be reconciled. This reconciliation may also
precede critical events which are appropriate to be discovered. Therefore, the
progressive emancipation and recovery of integrative values could be one
promising research streamline, i.e., joint understanding in the e-learning
development, implementation and use processes displaying unified culture despite
of the differences in individual interpretations. However, in the e-learning ICT can
be seen to impact on social order of its developers and users and also the
domination of the conventional learning modes are questioned. The organisational
benefits can be gained as control and expertise over e-learning development,
implementation and use processes, as well as the commitment and the quality of
work within learners, teachers, ICT and administrative staff.
Moreover, we refer to Seth and Thomas (1994) that our research attitude is
mainly positive, which aims to describe what is, rather than to prescribe what
ought to be. However, in this study the dichotomy positive/normative is not clear,
because we aim to describe and analyse also prescriptions, i.e., methods and
examples of design propositions produced for the e-learning development,
implementation and use processes. During this analysing we propose a model
about the flexible learning infrastructure, which can be regarded as an objective, a
value-bound desired state. Despite of the “Humean guillotine” which states that
“the situation how things are cannot be the cause for the situation how things
ought to be”, on the other hand, Humean notion of causality means that “causality
is nothing more than constant conjunction of events, i.e., there is no necessity
connecting cause and effect. About the positive research attitude Seth and Thomas
(1994) put forward that theorising in the social sciences can not be completely
value-free. Rather, peer orientations, dominant research paradigms, and available
tools and methods shape belief systems of researchers to hinder achievement of
the ideal objectivity. The shape of theory derived is intricately bound up with
experiences of the researcher.
From the philosophic point of view our holistic multimethodological and
multiview approach can be argued by Eikeland (2006a) who according to
Aristotle’s knowledge forms, incorporates the researcher as the subject and the
researched as the research object into the unified subject so that the same subject
may have an “insight” about the methodology and the knowledge of the research
object. This unification can be reached according to the subject’s own
experiences. Therefore we see that the experience may give the “insight” to the
practitioner to incorporate the knower (researcher) and the known (researched).
However, we do not aim to apply action research in our research process what is
Eikeland’s (2006b) idea to combine the knower (researcher) and the known
(research object). Rather, in our case it is the question of reflection between the
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researcher and the research community combined with practical experience in the
field of the e-learning practice and research.
For this reason, we think that the “insight” of the researcher of this study is
composed firstly, of the decades lasting practical experience in teaching activities
in IT and IS on various levels of education from college to university level
including also e-learning development, implementation and use nationally and
internationally. For instance, Järvinen A. (e.g., 1989 in Järvinen P. 1999, 43) has
developed the model for the targets of a teacher’s reflections and levels in which
she argues that a teacher should deliberate in his/her work.
1. The work personality,
2. Teaching and learning process,
3. The syllabus and its content, and
4. The relations between the education institute and the society.
Secondly, the “insight” of the researcher of this study is composed of over
a decade lasting scientific reflection in Information Systems reading, reviewing,
writing and interacting with dialogue in the doctoral seminar performed by the
Department of Computer Sciences at the University of Tampere Finland (Järvinen,
2006b). Finally, the researcher of this study has communicated and reflected
during this research process with the research community of Information Systems,
Education and Organisation Science in the form of the research literature.
Hence we may conclude that in a research process “what is”, studied
descriptively and analytically, might possibly be the starting point to normatively
prescribe an ideal “ought to be” state by deliberation, reflection and dialogue
between the researcher, his/her experience and the research community. Later in
this study we elaborate further Aristotle’s knowledge forms explicated by
Eikeland (2006a), because practice (praxis) is the primary base for the “insight”
(theoria).
Finally, we conclude that we aim to use the following conceptual-analytic
methodological approaches in order to gain various kinds of research outcomes
(Table 2.3).
We have to note that in Table 2.3 when the methodological approach
stated in the item 1 a, is considered we can possibly gain “true” outcomes. In the
item 1 b “true” outcomes are not able to be attained because the values of the
people are different. Also when the items 2 a, and 2 b are concerned we can gain
only “performative” outcomes, e.g., “good” or “useful” practices or
recommendations, which seem to be reasonable and which depend on researcher’s
or research group’s values. However, we believe that our methodological
approach, on the one hand, as inductive - descriptive may give light and order for
the base on which new prescriptive technological rules are possible to be
constructed. On the other hand, we believe that our methodological approach as
abductive – prescriptive may find new research problems.
In Table 2.3 the type of our research outcomes in Inductive –
positive/descriptive part of the study, i.e., considering practical matters in theory
context, concentrate mainly on construct analysis of the e-learning, making some
implicit assumptions about knowledge and human being explicit, constructing the
research and design framework for the e-learning development, implementation
and use processes, analysing the relationship between the constructs of learning
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and e-learning, and trying to understand some formerly presented models (e.g.,
Davidson and Schofield, 2001; Carlile, 2004) differently.
The type of our research outcomes in Inductive – normative study
emphasise the value differences between the development, implementation and
use processes of the conventional and ICT network based learning on the institute
and individual level from the perspectives of student, teacher, ICT and
administrative supportive staff.
Table 2.3 Methodological approach and type of research outcomes in our study
Methodogical approach
1.a. Inductive – positive/descriptive

1.b. Inductive – normative

2.a. Abductive – normative/desired outcomes

2.b. Abductive – normative/technological rules

Type of research outcome
-

analysis of the constructs of the same
phenomenon, i.e., e-learning
- some implicit assumptions to be made
explicit, i.e., knowledge, human being
- model construction using constructs
with similar assumptions, i.e., holistic
framework for e-learning
- analysing the old and new construct
belonging to the same sphere, i.e.,
learning and e-learning
- supplement the explanation of the
formerly presented model explanation,
i.e., the human cooperation in elearning
- Values may cause more differences between
constructs and assumptions compared to the
approach 1a.
- description of the structure and function of a
new innovation, i.e., flexible e-learning
infrastructure
- prescriptions concerning processes, i.e.,
description and evaluation of e-learning
development,
implementation
and
use
processes,
as
well
as
proposed
recommendations for e-learning dispositions

The type of our research outcomes in Abductive –normative/desired
outcomes study concentrate on the description of a desired structure and function
of the development, implementation and use processes of e-learning, as well as
the objectives and roles of the actors in it. Furthermore, our Abductive –
normative/technological rules study outcomes concentrate on the description and
evaluation of some e-learning prescriptions in order to find out new research
problems. Also recommendations to develop the e-learning dispositions are made
based on an international e-learning developing project.
In abductive process mind and world are separate but in relation to each
other (Prawat, 1999; Peirce, 1955 in Poikela, 2003, 98, 99). The process proceeds
from known to new by metaphorical skips in three phases: 1) immediate
impression and its interpretation; 2) actualisation of the development of the
meanings; and 3) logical interpretation widening the view and creating maybe new
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metaphorical thoughts. More explicitly Peirce’s idea of abduction or hypothetic
inference (Niiniluoto, 1984, 32-36) in applied form can be described as follows:
1. The surprising fact, C, is observed;
2. It is reasonable to suspect that some hypothesis of kind K explains C.
3. Hence, there is reason to suspect that some hypothesis of kind K is true.
Niiniluoto (1999; 1984) refers e.g., to Hanson (1961) and states that
Peircean abduction gives reasons for suggesting hypothesis, as distinguished from
reasons for accepting hypotheses. The conclusion of abduction states that there are
reasons for pursuing a hypothesis or finding a hypothesis test worthy. The ability
of a hypothesis to give at least a potentially correct answer to a question, or to give
potential explanation of the facts known so far, is an important part of the beforetrial evaluation of a hypothesis. To make a hypothesis acceptable, it has to be put
into tests. We think that abductively found hypothesis may lead to ideas to test
them in practice and hence to new research problems.
When we think of our reflection process in this study we refer to Schön
(1983 in Van de Ven and Johnson, 2006) who maintains that in situations of
ambiguity or novelty our thought turns back on the surprising phenomenon, and at
the same time, back on itself, as a form of abductive reflection-in-action.
Moreover, Schön states that in reflection while in action the reflector becomes a
researcher. The reflector is not dependent on the categories of established theory
and techniques but constructs a new theory of the unique case. Also Järvinen
(1999, 44-45) proposes to engage self reflection and gradually correct unrealistic
and biased meanings of the mind on various levels of reflection, i.e., on the
technical management of the work, on the analysis of the reasons of the decisions,
on the development of cooperation, and on the critical awareness. These
reflections are important concerning the individual and also organisation level
reflections. Because our practice is to make research, we reflect-in-action, i.e., in
contemplating and deliberating the e-learning phenomenon conceptualanalytically, but we also try to compare our thoughts and the constructs of them
with existing theoretical models and practical prescriptions. Eikeland (2006a)
argues that practitioner research is based on professional self-reflection and it is
aimed to develop and improve practitioners’ own practice.
However, the abductive-normative approach can be criticised of the
absence of the aim to reach “true” outcomes, but as Bateson (1972, xviii) puts
forward many concepts in behavioural sciences can also be regarded only as
heuristic, e.g., “purpose”, “mind”, “intelligence”, “self”, “maturity”, etc., being
only working hypotheses which have to be tested against more data. Actually,
there are only few concepts, i.e., fundamentals which can be regarded as generally
“true”, i.e., “order” or “pattern”.
In addition to “order” and “pattern” of e-learning properties, i.e.,
descriptive analysis, therefore, from the practical point of view we think that it is
appropriate also to concentrate on research to gain outcomes whose
“performance” is “good” or “useful” in a particular context, i.e., normative
prescriptions. Useful outcomes belong to applied science. Niiniluoto (1993) states,
that the truth of a theory of applied science implies only its potential pragmatic
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success. The potentiality means that, for instance, a proposal could be made for a
particular artefact description which would have its claimed effects, but this
proposal is actually never implemented.
2.5 Research philosophies
Because our approach resides on the border of social and design sciences,
it is important to describe the knowledge interests and theory base more closely
from the research philosophic perspective.
In the paradigmatic assumptions methodology is seen as a procedure to
acquire knowledge (Iivari et al., 1998) to attain research outputs, or a structured
set of guidelines or activities to assist in generating valid and reliable research
results (Mingers, 2001). However, the notion “methodology” like “paradigm”, is
open to many interpretations. Mingers (2001) distinguishes three connotations.
Firstly, “method-ology” means the study of methods (Checkland, 1981; 1989 e.g.,
Soft Systems Methodology). Secondly, “methodology” may refer to the actual
research method(s) used in a certain piece of research, every study having its own
individual methodology. Thirdly, “methodology” may be a generalisation of the
second, i.e., particular combinations of methods which occur many times in
practice, or are deliberately designed a priori, e.g., Multiview (Avison and WoodHarper, 1990) in which a methodology is more general and less prescriptive than a
method. However, we may remind that Checkland’s “methodology” which
includes multiview as its application is a method in design science and therefore,
has to be separated from the methodologies in social sciences.
Because of the ambivalent nature of the notion “methodology” and various
interpretations of it, it is difficult to precisely separate the notions “methodology”
and “a general research approach” from one another. We put forward our own
interpretation of the methodological underpinnings. In the paradigm of
methodologies implicit or explicit assumptions of the nature of the world and
knowledge are made. Therefore, we can see the notion methodology as “nearly” a
synonym of the notion “general research approach”, e.g., conceptual-analytic practical, or inductive - deductive, or descriptive – prescriptive. This kind of
“methodology” we already elaborated earlier in this study.
According to Niiniluoto (1993) design science as prescriptive (what ought
to be?) differs from descriptive science (what is?), but the border between
descriptive and design science splits many scientific disciplines, e.g., in our case
Information Systems, Education or Organisation Science. The border between
descriptive (predictive) and design science (prescriptive) may depend on the
pragmatic question about the human manipulability of causal factors, e.g., in our
case the learning environment facilitated by ICT. Therefore, our approach includes
both design science and descriptive perspectives.
Because we emphasise the multimethodological approach (Mingers, 2001),
we use triangulation as a methodological and theoretical approach. Denzin (1970,
301) distinguishes four forms of triangulation: 1) data triangulation, which entails
gathering of data through several sampling strategies; 2) investigator triangulation,
which refers to the use of more that one researcher in the field to gather and
interpret data; 3) theoretical triangulation, which refers to the use of more than one
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theoretical positions in interpreting data; and 4) methodological triangulation,
which refers to the use of more than one methodological approach.
According to Denzin (1970, 303) in theoretical triangulation the data is
approached with multiple perspectives and hypotheses in mind. Data that would
refute central hypotheses could be collected, and various theoretical points of view
could be placed side by side to assess their utility and power (Westie, 1957, 149154 in Denzin, 1970). Denzin (1970, 303) continues: “The necessity of
considering theoretical triangulation as an integral feature of the research process
is shown in those areas characterised by a high degree of theoretical
incoherence...”
In this study we use theoretical triangulation. Because in theoretical
triangulation the research subject is aimed to see from different theoretical
perspectives, we see the e-learning development, implementation and use
processes from the perspectives of design research, critical realism, and the
adaptive theory of Layder based on critical realism. Despite of the theoretical
incoherence of design science (prescriptive) and critical realism and its adaptive
theory of Layder (descriptive) according to theoretical triangulation we can
juxtapose these approaches. Therefore, our study is a multidisciplinary
conceptual-analytic study.
Hence, we next describe our philosophical methodology approach, on the
one hand, as design research, on the other hand, as descriptive research from
critical realism and its adaptive theory of Layder perspectives. Later we describe
our metatriangulation approach as a theory building process from multiple
paradigms, as well as the assumptions of theoretical triangulation as our
methodological approach.
2.5.1 Design research
Design research has its roots in pragmatism, technology development and
scientific problem solving (Niiniluoto, 1993). Simon’s (1981, originally from the
year 1969) seminal work “Science of the artificial” is regarded in Information
Systems as one important starting point in design science the roots of which are in
goal oriented engineering.
In the e-learning development and implementation it is the question of
designing ICT based environments which learners and teachers can utilise in
learning and teaching. Therefore, it is important to explore design efforts both in
Information Systems and Education.
In order to describe the design research in e-learning we firstly,
characterise design theory in Information Systems according to Gregor and Jones
(2007). Secondly, we describe design-based research characteristics in Education
(Design-Based Research Collective, 2003) which Gregor and Jones (2007) regard
as relevant work of design science in other disciplines.
Design research in Information Systems
In design science Hevner et al. (2004) differentiates IT artefact, its building
process and its evaluation process. Therefore, in design science the goal also may
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be to evaluate the new artefact and its construction process. The utility of the
artefact depends on the user and his/her skills and willingness to use the artefact.
Gregor and Jones (2007), refining to March and Smith (1995) and
Popper’s three worlds, separate design theories including constructs, models,
principles and methods in World 3, and instantiations in World 1 which both are
moulded by human subjective understanding in World 2.
In design theory Gregor and Jones (2007) do not see any reason to separate
the design product and design process from each other as Walls et al. (1992) do,
because Gregor and Jones (2007) referring also to van Aken (2004) and Carlsson
(2005) regard the object of the design theory itself as a methodology, process, or
intervention. We next describe the design theory view of Gregor and Jones (2007)
compared to Walls et al. (1992).
Design theory view of Gregor and Jones (2007) extends the Walls et al.
(1992) theory characterisation (Table 2.4).
Table 2.4 Comparison of design theory approaches (Gregor and Jones, 2007)
Proposed anatomical
skeleton/core
components
1. Purpose and scope
2. Constructs
3. Principles of form and
function
4. Artefact mutability
5. Testable propositions
6. Justificatory
knowledge
7. Principles of
implementation
8. Expository
instantiation

Dubin (1978)

Boundaries
Units
Laws of interaction
Systems states
Propositions

Walls et al. (1992)

Meta-requirements
Meta-description

Product hypotheses
Process hypotheses
Product kernel theories
Process kernel theories
Design method

Hypotheses and
empirical indicators

In Table 2.4 Purpose and scope means “What the system is for”, the set of
meta-requirements or goals that specifies the type of artefact to which the theory
applies and in conjunction also defines the scope, or boundaries, of the theory.
Purpose and scope corresponds Dubin’s (1978) Boundaries and Metarequirements of Walls et al. (1992). Constructs means representations of the
entities of interest in the theory. Constructs omits in Walls et al. (1992) and
corresponds units in Dubin (1978). Principles of form and function mean the
abstract architecture that describes an information system artefact, either product
or method/intervention. Dubin’s (1978) laws of interaction and meta-description
of Walls et al. (1992) corresponds this core component. Artefact mutability means
the changes in state of the artefact anticipated in the theory. Dubin (1978) has
system states, but in Walls et al. (1992) they omit. Testable propositions, which
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correspond Dubin’s (1978) propositions, and product and process hypotheses in
Walls et al. (1992), mean truth statements about the design theory. Justificatory
knowledge means theory base from natural, social or design sciences (kernel
theories), why the design works. Walls et al. (1992) separates product and process
kernel theories. In Dubin (1978) theory base omits. Principles of implementation
describe processes for implementing the theory in specific context. This
component omits in Dubin (1978) and correspond design method in Walls et al.
(1992). Expository instantiation means a physical implementation of the artefact,
an example implementation. This component omits in Walls et al. (1992) and
correspond hypotheses and empirical indicators in Dubin (1978).
The skeleton of the design theory is aimed at one design theory, i.e., a
particular set of IT artefacts which are similar in nature, e.g., the relational
database model.
Design-based research in Education
Because in e-learning both Education and Information Systems are
considered, and because the development and implementation of the e-learning
include learning and teaching design in ICT environments, we next describe
design efforts in Education.
Kelly (2003, 3) states about design based research in Education that it
“…draws upon models from design and engineering…it is directed primarily at
understand learning and teaching processes when the researcher is active as an
educator.” Therefore, design-based research in Education emphasises
interventions which aim to enhance learning and teaching. This design attitude
seems to approach action research which according to Järvinen (2007a) is pretty
similar to design science.
Design-Based Research Collective (2003, 8) describes prospects for
design-based research methods in Education: “a) exploring possibilities for
creating novel learning and teaching environments, b) developing theories of
learning and instruction that are contextually based, c) advancing and
consolidating design knowledge, and d) increasing our capacity for educational
innovation.”
Design-Based Research Collective (2003) argue that Educational research
must develop better theories of the elements of context that matter for the nature
of learning and for the implications of policy for local educational practices.
Design based research can contribute such theories through rich accounts of
instructional interventions and their effects across multiple settings and in
multiple areas of instruction.
Therefore, we think that in design-based research in Education endeavours
to new contextual learning and teaching theories by designing new learning
environments. Thus we see that Information Systems design theory can help
Education in these design efforts.
In order to get contribution from the design theory view of Gregor and
Jones (2007) to design-based research view in Education (Design-Based Research
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Collective, 2003; Kelly, 2003; Shavelson et al., 2003) we more detailed
characterise the design-based research in Education.
Design-based research collective in Education proposes that good designbased research exhibits the following characteristics.
1. The central goals of designing learning environments and developing
theories or “prototheories” of learning are intertwined.
2. Development and research take place through continuous cycle of design,
enactment, analysis, and redesign.
3. Research on designs must lead to shareable theories that communicate
relevant implications to practitioners and other educational designers.
4. Research must account for how designs function in authentic settings.
5. The development of such accounts relies on methods that can document
and connect processes of enactment to outcomes of interest.
Design studies in Education are also characterised by Shavelson et al.
(2003 referring to several members of the Design-Based Research Collective) as
follows. Design studies are
1. Iterative, they involve tightly linked design-analysis-redesign cycles that
move toward both learning and activity or artefact improvement.
2. Process focused, they seek to trace both an individual’s, group’s, or school
system’s learning by understanding successive patterns in the reasoning
and thinking displayed and the impact of instructional artefacts on that
reasoning and learning.
3. Interventionist, they test the theory and instructional artefacts by designing
and modifying real-world settings.
4. Collaborative, they depend on the knowledge and co-work of practitioners.
5. Multileveled, they link classroom practices to events or structures in the
school, district, and community.
6. Utility oriented, they intent to improve the effectiveness of instructional
tools to support learning.
7. Theory driven, they intent to test and advance theory through the designanalysis-redesign of instructional activities and artefacts.
Randolph (2007, 25) summarises the characteristics of the design-based
research proposed by Design-Based Research Collective (2003) as four areas of
research questions:
1.
Research questions that deal with the development of theories or
“prototheories” of learning
2.
Research questions that deal with the interactions of an intervention
and the authentic setting.
3.
Research questions that deal with how an intervention causes the
desired outcomes.
4.
Development questions that deal with how an intervention can be
improved.
Referring to the characteristics of design-based research in Education we
can say that it aims to be theory based and theory developing relying on methods
which connect processes to outcomes in practice. Furthermore, design-based
research in Education is seen as utility oriented, collaborative, multileveled and
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iterative. These characteristics well support our holistic view of the e-learning
phenomenon as a cooperation seeking endeavour on individual, group, institute,
and society levels in which pedagogy, ICT and organisational functions are
intertwined.
Conclusions
Design theory in Information Systems aims at one design theory for a
particular set of IT artefacts which are similar in nature. Compared to Information
Systems design theory (Gregor and Jones, 2007) design-based research in
Education aims at contextually based learning and teaching theories which are in
connection with novel learning environment design. Therefore, we see that design
in Education in e-learning context means developing theories how to utilise ICT in
learning and teaching. This utilisation means that ICT environments connected to
learning and teaching need to be designed so that learning can be enhanced. By
applying the research framework of Hevner et al. (2004) design-based research in
Education can be seen to respond to the needs in the development and
implementation of contextual learning environments as well as their evaluation
(people, organisations, technology) which in turn are based on learning theories,
organisation theories, as well as IS theories and methodologies. As an outcome
design-based research in Education may produce contextually based theoretical
and practical knowledge and knowing which can be applied in new learning
environments. Consequently, in e-learning context design-based research in
Education endeavour to develop theories how to utilise ICT in learning. Leonardi
and Barley (2008) argue that activities in information systems development and
use can be bridged. In Education the aim of design-based research is to use action
research method in a contextual learning situation which can be regarded as a use
situation of different ICT facilities in learning. Because design-based research in
Education seems to approach action research and because action research seems to
approach design science (Järvinen, 2007a), we see that design research in
Information Systems and Education can contribute each other in e-learning
context.
2.5.2 Critical realism
In order to describe critical realism we start by contrasting positivist and
naturalist paradigms. When we see the e-learning use from the perspective of
positivist and naturalist paradigms (Table 2.5), our viewpoint is rather naturalist
than positivist. But despite of the naturalist nature of the phenomenon our study as
conceptual-analytic includes also positivist features.
In our study it is difficult to find law-like relations among the entities. Also
the relationship of knower to the known is seen in the phenomenon as interactive
and inseparable. The possibility of generalisation in our study is based on analytic
generalisation (e.g., Lee and Baskerville, 2003) and some contextual hypotheses,
i.e., recommendations which have to be tested. The recommendations are highly
time-, and context-bound reflecting abductive-normative perspective. The
possibility of causal linkages is partly possible in our inductive-descriptive part of
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the study in which we make conclusions about the fit of particular learning models
in the e-learning context. These conclusions are based on conceptual-analytic
deliberations making the analysis more positivist than naturalist.
Table 2.5 The points of contrast in positivist and naturalist paradigms (Lincoln
and Guba, 1985 in Järvinen 2004, 187)
Axioms about
The nature of reality

Positivist paradigm
Naturalist paradigm
Reality is single, tangible, Realities are multiple,
and fragmentable
socially constructed, and
holistic
The
relationship
of Knower and known are Knower and known are
knower to the known
independent, a dualism
interactive, inseparable
The
possibility
of Time- and context-free Only time- and contextgeneralisation
generalisations
bound
working
(nomothetic statements) hypotheses (ideographic
are possible
statements) are possible
The possibility of causal There are real causes, All entities are in a state
linkages
temporally precedent to of mutual simultaneous
or simultaneous with shaping, so that it is
their effects
impossible to distinguish
causes from effects
The role of values
Inquiry is value-free
Inquiry is value-bound
Our recommendations and the conclusions made are left as working
hypotheses without extensive practical case studies. Our study of the e-learning
development, implementation and use being partly descriptive and prescriptive
shows the study being value-bound from prescriptive point of view. However,
from the descriptive point of view the study is partly value-free, because of the
researcher’s attempt to see the e-learning models as objective, despite of the
researcher’s intrinsic values concerning the e-learning. Therefore, our study can be
regarded more naturalist than positivist, despite of its conceptual-analytic nature.
Hence, our study can be regarded as intermediary between positivist and naturalist
paradigms which can be argued by multimethodology. For instance, Mingers
(2001) refers to Habermas’ (1984) three worlds arguing that the world is
multidimensional as in Table 3.1 technical, hermeneutic and emancipatory
knowledge interests can be seen. Furthermore, Habermas’ (e.g., 1972) work has
been accepted in Information Systems as a basis for the critical research approach.
Finally, we see that from the philosophical methodology point of view critical
realism (Bhaskar, 1978), i.e., critical naturalism (Bhaskar, 1979) and its
application the adaptive theory (Layder, 1993) seem to be appropriate for the
study of the e-learning development, implementation and use phenomenon.
Hence, we next elaborate critical realism and the adaptive theory, and
analyse their applicability to study e-learning development, implementation and
use processes.
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Critical realism can be seen as a specific form of realism developed as an
alternative to traditional positivist models as well as post-modern approaches and
theories in social science (Carlsson, 2004). Based on Bhaskar (1978; 1979) critical
realism is a specific form of realism whose manifesto is to recognise the reality of
the natural order and the events and discourse of the social world. Therefore, there
is an ontological distinction between scientific laws and patterns of events.
According to Bhaskar (1978, 12) the core of theory is a conception or picture of a
natural mechanism or structure at work. Bhaskar’s idea about science is that there
must be a reality independent of our knowledge of it which represents classical
realism. But the main objection to positivism is that it cannot show why or the
conditions under which experience is significant in science. Hence, intransitive
reality has to be distinguished from transitive objects of knowledge.
Therefore, while our transitive knowledge of the world constitutes a part of
the intransitive world, the existence of the world is not dependent on this
knowledge. As Smith (2006) states it, the distinction of intransitive and transitive
objects allows the combination of ontological realism and epistemological
relativism and no knowledge is ever completely certain.
Bhaskar states that critical realism is characterised as ontologically bold,
but epistemologically cautious (Smith, 2006). Thus, the knowledge is fallible.
Despite of the people’s subjective interpretations of the world, i.e., multiple
theories can be only approximations of objective reality (see also e.g., Weick
1985; 1995), some of the interpretations may better approximate objective reality
than others. Practically speaking Hunt (2005 in Smith, 2006) proposes that one
useful realist perspective can see the truth of a theory as an attribute of that theory
(in transitive domain) that corresponds to how accurately it represents and
explains the phenomenon it refers to (in intransitive domain). Furthermore, Hunt
(1990 in Smith, 2006) argues that the problem of realist science is to improve the
perceptual processes to generate most accurate possible description and
understanding of the world. On the other hand, inductive realism, i.e., ‘something
like’ items in theories exist.
Our interpretation is that the distinction between intransitive and transitive
worlds well corresponds to Popper’s World 1 (physical – natural world) and
World 3 (objective ideas – products of human mind), respectively, which worlds
can be in relation only through World 2 (subjectivity – human consciousness), i.e.,
through the interpretation of the human consciousness.
We see that intransitive and transitive can be combined in critical realism,
and therefore, realistic and interpretive multitheoretical approaches together may
be possible in studying the e-learning use on individual, group, institute, and
society levels. We also believe in inductive realism and even abductive
“something like” interpretations and theoretical deliberations by using
multidisciplinary and multitheory approaches when exploring the concepts and
models of the e-learning phenomenon.
The structure of the critical realism includes three domains, i.e., real,
actual and empirical (Bhaskar, 1978, 13; Carlsson, 2004) and these domains are
distinct (Table 2.6). The real domain consists of structures and mechanisms, and
relations; events and behaviour; and experiences. The generative mechanisms
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exist independently of but capable of producing patterns of events. The generative
mechanisms are the ways of acting of things and causal laws must be analysed as
their tendencies which in turn may be regarded as powers or liabilities of a thing
which may be exercised without being manifest in any particular outcome
(Bhaskar, 1978, 14). This kind of tendencies may be characterised as normic.
Relations generate behaviours in the social world. The actual domain is the
domain in which observed events or observed patterns of events occur. And the
events occur independently of experiences. The empirical domain is the domain of
experienced events, but the experiences can also be misidentified.
Thus the domains of the real, actual and the empirical are distinct (Table
2.6). The actual is a subset of the real and the empirical is the subset of the actual.
The real includes structured entities, both social and physical phenomenon with
their particular structures and capacities to behave in a particular way, i.e.,
generative mechanisms. The empirical consists of the events that are observed.
Some structures may emerge from the combination of other structures having
qualitatively different causal powers than the original structures they are
constituted. In these structures individuals have emergent powers like continuous
sense of self, personal identity, beliefs, interpretations, reflexive actions, etc.
Social structures emerging from relations between humans and nature may consist
of e.g., particular groups, gangs, churches, governments, or we may include
professional groups like teachers or ICT or administrative staff in an educational
institute. On society level social structures can be traced back to Marx. In society
individuals are enabled and constrained depending on their position, but
individuals still maintain their voluntarism. (Smith, 2006)
Table 2.6 Ontological assumptions of the critical realist view of science (Bhaskar,
1978, 13)
Domain of real
Mechanisms
Events
Experiences

x
x
x

Domain of actual

x
x

Domain
empirical

of

x

Consequently, real world is ontologically stratified and differentiated
consisting of the plurality of structures that generate the events that occur and do
not occur, i.e., generative mechanisms. Epistemologically the critical realist
approach is antipositivist, i.e., values and facts are intertwined.
Hence, in critical realism structures and human action are in relation in
order to dynamically transform a situation. This transformation Bhaskar (1979, 43,
44) describes in transformational model of social activity. According to this
model both society and human praxis possess a dual character. Society is both the
ever-present condition, material cause, and the continually reproduced outcome of
human agency. Praxis is both work that is conscious production, and normally
unconscious reproduction of the conditions of production, that is society.
Condition can be seen as structure and conscious production as praxis. Social
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structures, according to Bhaskar (1979, 51), can only be defined relationally as
‘position-practice’ system in which positions, places, functions, rules, duties,
rights, etc., are occupied, filled, assumed, enacted, etc., by individuals and of
practices, activities, etc., they engage. This kind of structures, including
intransitive and relatively exterior properties, have dual role, i.e., enabling or
constraining the agency. Therefore, social structure, i.e., society, pre-exists the
individual, but is transformed by their actions. Hence, social structure and agency
are separate differently than in structuration theory (Giddens, 1984; see also Jones
and Karsten, 2008) in which structure is inseparable from agency.
As an application of critical realism Vaujany (2008) describes the actor’s
reflexivity process based on Archer’s (1988) internal conversation theory which in
turn is based on Bhaskar’s transformational model of social activity. In this
reflexivity process agency is initiated by various categories of agents who activate
the conditioning context, i.e., specific constraints and enablements. Agents
actively mediate their own social and cultural conditioning. As the outcome the
agency may reproduce or transform the initial context of conditioning. In their
transformation process agents may be ‘primary agents’, i.e., individuals with no
group-awareness and collective project, and ‘corporate agents’, i.e., groups with
common goals and shared specific resources. Reflexivity process of the actor
Archer (2003 in Vaujany, 2008) describes as ‘internal conversation’ which is a
continuous mental deliberation in and for action, which is in the heart of the
reflexivity process. In internal dialogue reflector being both subject and object to
ourselves questioning, clarifying, diagnosing and deliberating our beliefs,
situations and concerns in order to define our own project. In this reflexivity
process past, future and present are combined in iterational orientation to past
practice, projective look to the future imagining possibilities for reconfiguring
patterns of thought and actions, and finally practical evaluation of the present.
Individual is seen as a person with a personal and body-embedded history, as an
agent with cultural, economic and demographic features, and as an actor related to
a social group with specific interests and strategies.
result/regularity
events; sequences; invariances

(1) classical empiricism

generative
mechanisms
in models

model building

(3)

(2) transcendental idealism

real

empirical-testing

imagined/imaginary

Figure 2.3 The logic of scientific discovery (Bhaskar, 1978, 15, 145)
In order to locate our study on Bhaskar’s research process we next describe
Bhaskar’s (1978, 15, 145) logic of scientific discovery in Figure 2.3.
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In critical realism the transcendental realism differs from the empirical
realism in interpreting (1) as the invariance of an experimentally produced result
rather than regularity; and from transcendental idealism in allowing the possibility
that what is imagined in (2) need not to be imaginary but may be, and come to be
known as real. The transcendental realism sees the need for the step between (2)
and (3) in which the reality of the mechanisms postulated are subject to empirical
scrutiny, i.e., testing.
In our study we firstly formulate a holistic framework for e-learning as a
result of former experiences and research. Secondly, based on theories from
Education, Information Systems and Organisation Science we outline a model for
the e-learning development, implementation and use processes. The model
includes structures, objectives and roles of e-learning actors and ICT, as well as
generative mechanisms imagined to produce desired ideal dispositions for elearning development, implementation and use processes. Therefore, the model
which will be outlined is normic from institutional perspective and is imagined,
but not imaginary, because it may be realised. The model will be elaborated in
further chapters. However, we do not have any empirical testing of our imagined
model in this study, but only practical examples from research literature and one
international project based experiment. Therefore, more accurate empirical testing
phase is left for further research.
We see the transformation process from the initial conditioning context,
i.e., the e-learning context and its development, implementation and use
dispositions, according to Archer’s (2003 in Vaujany, 2008) reflexivity process as
the ‘internal conversation’ of the ‘primary’ and ‘corporate’ agents.
In the e-learning use context we see the domain of real consisting of the
plurality of structures that generate the events that occur or do not occur, i.e., in
the form of the e-learning course with pedagogy, communality, and ICT and the
management of the course structure with learners, teachers, ICT and
administrative staff with their objectives and roles. This plurality of structures
generate in the e-learning use context the events like the teacher preparing the
teaching material, learner searching the information, ICT staff updating the elearning platform or giving technical support for teachers and learners, the
administrative staff managing the course. In the e-learning development and
implementation contexts the plurality may consist of, for instance, organising and
managing events of the course development group within institute regulation and
norm structure, developing and implementing events the e-learning course within
the teachers and ICT staff. The structures in the development and implementation
events, e.g., ICT staff and teachers, in the domain of real are independent in sense
that the structure of ICT staff is ICT development and implementation focused,
and the structure of teachers is teaching development and implementation focused.
However, in the domain of actual during the actual event these independent and
various structures may cause joint understanding or misunderstanding depending
on the experiences from real and actual domains causing consensus or dissensus
when endeavouring to the common goal, i.e., the appropriate e-learning course.
The events of actual occur independently of the experiences of the students,
teachers, and ICT staff, ICT staff having the experiences of developing and
implementing information system in general and teachers having their experiences
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of developing and implementing teaching in general, and students having the
experiences of learning in general. The values of the ICT staff, students and
teachers in their ordinary work are different reflecting the values of their original
work, i.e., information system developer’s, student’s and teacher’s values.
2.5.3 Adaptive theory of Layder
According to Carlsson (2004) Layder (1993) has applied the critical
realism approach using the idea of middle-range theory in the ‘adaptive theory’ in
which a central feature of realism is its attempt to preserve a ‘scientific’ attitude
towards social analysis and at the same time recognising the importance of actors’
meanings and incorporating them in research. Layder (1993, 203) refers to
structuration theory (Giddens, 1984), because it can be drawn on in a partial way
as a source of sensitising device. Therefore, Layder’s framework includes macro
phenomena like structural institutional phenomena, and micro phenomena, like
behaviour and interaction (Table 2.7).
Table 2.7 Research map (adapted from Layder, 1993, 8-9, 72)

H
i
s
t
o
r
y

Element
Context

Focus
Macro social forms, e.g., gender, national culture,
national economic situation
Setting
Immediate environment of social activity,
e.g., organisation, department, team
Situated activity Dynamics of “face-to-face” interaction
Self
Biographical experience and social involvements

According to Layder (1993, 8-9, 72-73) in Table 2.7 self focuses individual
level and his/her social environment and the intersection of biographical
experience and social involvements. Focus is on the life-career. In situated activity
the focus is on the emergent dynamics of social interaction including meanings,
understandings and definitions of the situation. The focus in setting is on the
intermediate forms of social organisation, the arena for social activities in work
and leisure activities, e.g., schools, hospitals, factories, sports, social clubs,
religious etc. activities. Context refers to wider macro social forms that provide
the remote environment of social activity as values, traditions and power relations.
All the adjacent levels impact and are impacted to each other. The research map
can be used to generate practical and theoretical questions, and for instance, as a
way of understanding the constituent aspects of pieces of published research. In
other words, the map and its elements should be regarded as ‘sensitising devices’
and should not be thought of collectively as a ‘closed’ conceptual framework.
(Layder, 1993, 8-9, 72, 73, 105) For instance, Pruulmann-Vengerfeldt (2006) has
‘measured’ information society in Estonia through various levels of society by
identifying cultural and social indicators by applying Layder’s framework.
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According to Carlsson (2004) Layder’s (1998) adaptive theory approach has the
following parameters
1. The theory uses both inductive and deductive procedures for developing
and elaborating theory.
2. The epistemological position of the theory is neither positivist nor
interpretive, i.e., most powerful forms of explanation are derived both
from positivist and interpretive theories.
3. The theory embraces both objectivism and subjectivism in terms of its
ontological presuppositions and the theory conceives the social world as
including both subjective and objective aspects and mixtures of the two.
4. The theory assumes that the social world is complex, multi-faceted
(layered) and densely compacted.
5. The theory focuses on the multifarious interconnections between human
agency, social activities and social organisations (structures and systems).
6. The theory assumes that the social world is complex and dense, and it also
assumes that the texture of this complexity and density is formed from the
multifarious interconnections between agency and structure.
7. Adaptive theory both shapes and is shaped by the empirical data that
emerges from research. It allows the dual influence of extant theory
(theoretical models) as well as those that unfold from (and are enfolded in)
research. Adaptive theorising is an ever-present feature of the research
process.
In addition to the intermediaries of Layder’s adaptive theory we would like
to add our own intermediaries, i.e., inductive descriptive, inductive normative and
abductive prescriptive approaches. Consequently, we use in this study partly
inductive-descriptive and inductive-normative approaches to conceptualanalytically compare the e-learning phenomenon with various learning theories,
and partly abductive-prescriptive approach by constructing the structure and
describing and evaluating technological rules concerning the e-learning
development, implementation and use phenomena, in which social world can be
regarded as complex, multifaceted, layered, and densely compacted with
interconnections between human agency, social activities and social organisations,
structures and systems.
2.5.4 Conclusions
As a consequence of design research we see that design research in
Information Systems (Gregor and Jones, 2007) and Education (Design-Based
Research Collective, 2003) can contribute each other in e-learning context. The
research framework of Hevner et al. (2004) can be applied in design-based
research in Education to develop contextual theories how to utilise ICT in
learning. Also action research method seem to connect design research in IS and
Education. Leonardi and Barley (2008) argue that activities in information systems
development and use can be bridged. This emerges in design-based research in
Education as using action research method in learning contexts.

60

The development, implementation and use of e-learning

About the critical realism in the e-learning context we conclude that
because of the independence of the domains of real, actual and empirical, and the
mechanisms, events and experiences in the real domain when occur in the actual
domain with different patterns of events and experiences contradictions may
occur. The independent real structures, physical, social and cognitive, on the
individual, organisation and society levels may also cause actual domain
contradictions depending on the real event patterns and experiences occurring on
actual domain. Hence, in the e-learning context we see that critical realism
includes structures, physical, social and cognitive, as generative mechanisms,
enabling or constraining the activity, and these mechanisms when they occur may
be seen as normic from individual and institutional perspectives. Furthermore,
generative mechanisms can be regarded as imagined so that they can be seen to
produce desired ideal dispositions for the e-learning development, implementation
and use processes.
Adaptive theory of Layder (1993) focuses the activity on individual (self),
group (situated activity), organisational (setting), and society (context) levels, and
these levels are subject to be taken into account in the e-learning development,
implementation and use processes.
Consequently, we see that critical realism could be a possible research
philosophical approach to investigate e-learning in a multidimensional and
multilevel environment on course, institute, and society levels in which the real
world is stratified and differentiated consisting of the plurality of structures that
generate the events that occur or do not occur.
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3 Ontological, epistemological and methodological underpinnings
Because the e-learning development, implementation and use processes
include features between transitive and intransitive, structure and action, we next
concentrate on paradigmatic assumptions possible to use in the e-learning
research. Firstly, we explicate the notion paradigm, secondly the ontology, thirdly
the epistemology, and finally the assumptions of our methodology in e-learning
context. We try to see the e-learning phenomenon through various theoretical
lenses of ontology and epistemology and analyse the appropriate paradigmatic
theories for e-learning research. According to research literature we describe the
assumptions of our methodological approach critical realism (Bhaskar, 1978;
1979; Mingers, 2004a; 2004b; Klein, 2004; Monod, 2004) and design research
(von Wright, 1963; Niiniluoto, 1993; Walls et al., 1992; Gregor and Jones, 2007).

3.1. Paradigms
Because the notion e-learning deals both with social sciences and IS, it is
important to explicate the notion paradigm from various perspectives of science.
The notion paradigm has had various interpretations in science during last
decades. Kuhn (1970) has been mostly referred in this respect as the starting point
(e.g., Iivari et al., 1998, Mingers, 2001). Kuhn as the representative of natural
sciences used the notion paradigm as the historical development of natural
sciences in which paradigms generally succeed one another. However, Järvinen
(2004, 32) according to Aulin (1989, 311) states that “Kuhn in his theory of
scientific knowledge failed to notice the accumulation of theoretical
knowledge…” Therefore, Aulin argues that it is not the question of paradigm
change, but making denser the classification. According to Bateson (1972, xxivxxv) the utmost divide in science has been, on the one hand, matter and energy, on
the other hand, order, negative entropy, and information. As Bateson states: “ …it
is not clear that the starting point from which the primitive philosophers took off
was observation. It is at least equally likely that dichotomy between form and
substance has been an unconscious deduction from subject-predicate relation in
the structure of primitive language… The conservative laws for energy and matter
concern substance rather than form. But mental process, ideas, communication,
organisation, differentiation, pattern, and so on, are matters of form rather than
substance.” (Bateson, 1972, xxiv-xxv) Therefore, as Järvinen (2004, 32) states:
“The very basic differentiation in theory building is an inductive vs. deductive
approach. Derivation of a theory from axioms or assumptions is an example of the
deductive approach. It is also possible to combine two models or theories into an
integrated model or theory. Moving the theory from one discipline to another
discipline is also possible…In the inductive theoretical research a theory is
derived from empirical generalisations or by interpreting old results in a new
way.”
Accordingly, we think that human being is concerned with the matters of
form and endeavours to mould the substance, but the laws according to which the
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human, on the one hand, and the substance, on the other hand, “behaves” are quite
different. Therefore, the science of substance and the science of form can be in
relation with each other with their own laws. As Lee (2001, iii) according to
Gregor and Jones (2007) put forward: “Research in the information systems field
examines more than just the technological system, or just the social system, or
even the two side by side; in addition, it investigates the phenomena that emerge
when the two interact.”
Therefore, Education and Organisation Science being mostly human
sciences of form, Information Systems is concerned, on the one hand, with
substance and its behaviour, i.e., natural and technical matters, on the other hand,
with human as an actor and his/her relation with natural and technical matters, i.e.,
ordering, designing, planning, implementing, using, organising, structuring,
constructing, etc., the substance in order to accomplish artefacts. Accordingly,
Information Systems is concerned, on the one hand, with material and technical
matters, on the other hand, with human and social matters. As a result, from our
view is that it is appropriate to see the e-learning development, implementation
and use phenomena, not only from Education or Organisation Science point of
view, but also particularly from Information Systems point of view.
In social sciences Burrell and Morgan (1979) see the notion paradigm as
the basic assumptions with simultaneously existing theories. Furthermore, Burrell
and Morgan (1979) regard paradigms, e.g., IS as an academic discipline close to
the social sciences and natural sciences, mutually exclusive. However, Chua (1986
in Iivari et al., 1998) has criticised this exclusiveness and also Iivari et al. (1998)
cannot accept this exclusiveness, because IS development approach may
simultaneously incorporate assumptions from more than one paradigm. Therefore,
according to Mingers (2001) a paradigm is a construct that specifies a general set
of philosophical assumptions covering, for example, ontology (what is assumed to
exist), epistemology (the nature of valid knowledge), ethics or axiology (what is
valued or considered right), and methodology (the procedures or research methods
used to acquire knowledge (Iivari et al., 1998)). Our holistic and multidisciplinary
approach favours this larger and non-exclusive approach which also, e.g., Mingers
(2001) advocates and regards the notion paradigm as “purely a heuristic device”
being a particular constellation of assumptions, theories, and methods.
To clearly describe our view of the underpinnings connected to ICT
network based learning which impacts and is impacted by individual developers,
users, ICT technology, organisations, and society, we start to refer to Burrell and
Morgan (1979) about the nature of social sciences. Burrell and Morgan (1979, 13) analysed assumptions about the nature of social sciences and separate
subjectivist and objectivist approaches as follows:
The subjectivist approach

The objectivist approach

Nominalism
Antipositivism
Voluntarism
Ideographic

Realism
Positivism
Determinism
Nomothetic

ontology
epistemology
human nature
methodology
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The basic ontological question is: whether the ‘reality’ is, firstly, external
to the individual, or the product of individual consciousness, secondly, of an
‘objective’ nature, or product of individual cognition, and finally, given ‘out there’
in the world, or the product of ones mind. Epistemological assumptions are about
the ground of knowledge, i.e., about how one might begin to understand the world
and communicate this as knowledge to fellow human beings. For instance, the
knowledge can be regarded, on the one hand, through the true – false dichotomy
as hard, real, and capable of being transmitted in tangible form, or on the other
hand, as softer, more subjective, spiritual or even transcendental based on
experience and insight of a unique and essentially personal nature. Positivism
(Burrell and Morgan, 1979, 5 in Järvinen, 2000, 187) “seeks to explain and predict
what happens in the social world by searching for regularities, causal relationships
between its constituent elements, whereas anti-positivism maintains that the social
world can only be understood from point of view of individuals who are directly
involved in the activities which are to be studied.”
Realism/structuralism vs. interactionism/nominalism dichotomy Iivari et
al. (1998) base on Kling and Scacchi (1982) which in turn we see is based on
Kling (1980). Iivari (1991; Iivari et al., 1998) supplements ethics to the framework
of Burrell and Morgan (1979) when IS is considered. Ethics is an important part of
the paradigmatic analysis in IS, because the output of IS and particularly design
science is often value laden and means-end-oriented.
We think that dualism in paradigmatic views of Burrell and Morgan
(1979) and Iivari (1991) between subjectivist and objectivist approaches
highlights the ends of the approaches. We see that critical realism (Bhaskar, 1978;
1979) spans in a way the dualism of Burrell and Morgan (1979) as well as Iivari et
al. (1998).
From multiparadigm perspective according to Lewis and Grimes (1999)
metatriangulation includes multiparadigm reviews involving recognition of
divides and bridges in existing theories, multiparadigm research involving using
paradigm lenses to collect data, and metaparadigm theory building juxtaposing
and linking conflicting paradigm insights within a novel understanding. In our
study we review critical realism and design science as different paradigms by
describing differences of them and applying both of them in our study as
responses to our different research questions. Lewis and Grimes (1999) argue that
metatriangulation is an alternative to traditional strategies for exploring complex
phenomena from disparate theoretical and epistemological perspectives from
existing literature, data and theorists’ intuition.
We see that the e-learning development, implementation and use processes
as a holistic phenomenon can be regarded as complex. Therefore, we use
paradigmatic lenses of critical realism and design science to collect and evaluate
theoretical and empirical data from research literature building a contextual theory
about e-learning development, implementation and use endeavouring novel
understanding of the e-learning phenomenon. We follow Weick’s (1989 in Lewis
and Grimes, 1999) theory building prescriptions deliberately increasing the
quantity and diversity of literature reviewed, analytical methods used, and
conjectures examined. According to the limitations of metatriangulation (Lewis
and Grimes, 1999) paradigmatic assumptions has to be made explicit,
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paradigmatic bracketing may lead to dualisms which is sought to transcend, and
each theoretical lens must be critiqued and locate transition zone perspectives.
These limitations we try to avoid discussing later methodological assumptions and
their critique.
In the research view there may be situations in which boundaries between
the paradigms are fuzzy and potentially permeable, although paradigmatic
assumptions may conflict. Lewis and Grimes (1999) refer to Gioia and Pitre
(1990) who give an example of structuration theory (see Giddens, 1984;
Orlikowski, 1992) as an intermediary of paradigm bridging. The structuration
theory does not separate the structuring processes from the formal structures, but
the actors use generative rules and norms to produce a structure which in turn
influences and constrains structuring activities. Therefore, the structuration theory
operates in a gray area between paradigms in which actions and structures are
mutually influencing processes. However, we see that structuration theory favours
structure over action (see also Carlsson 2004) because the structure, i.e.,
domination and legitimation, is maintained by power and sanction despite of the
interpretive schemes aiming to change predominant meaning structures. In critical
realism (Bhaskar, 1978; 1979) differently than in structuration theory, transitive
and intransitive, objective realism and subjective interpretation are in relation.
Generative mechanisms as structures exist independently of but capable of
producing patterns of events. In structuration theory duality of structure means
that structure is inseparable from agency, i.e., structure and agency are mutually
constitutive (Jones and Karsten, 2008). Actually, according to Jones and Karsten
(2008) Giddens maintains that the rules and resources constituting structure are
only in agents’ heads. Hence, Giddens adopts subjectivist position (Jones and
Karsten, 2008). Therefore, Jones and Karsten (2008) see Giddens’ (1984)
structuration theory differently than Lewis and Grimes (1999) as subjectivist
rather than intermediary between subjectivist and objectivist approaches. In this
context we also can refer to actor network theory (ANT) perspective (e.g., Hanseth
et al., 2004) which separates structure and agency, but views both technology and
individual actors as participants, but technology is seen as inscribed and frozen
(Volkoff et al., 2007). We see that from human actor perspective technology in
use can be interpreted differently, though technology may have various contextual
constraints.
We see that critical realism, differently than structuration theory, can be
seen as an intermediary between subjective and objective paradigmatic approaches
including, on the one hand, natural, artificial and human structures, on the other
hand, human activities and events in a social context.
According to our interpretation, in critical realism (Bhaskar, 1978; 1979)
ontology, on the one hand, emphasises objective and intransitive structures, and
epistemology, on the other hand, emphasises transitive and experience based
activities. Therefore, critical realism has features both from realism and positivism
as structures and law like generative mechanisms, and from nominalism and
antipositivism as transitive and experience based actual events, presenting its own
intransitive ontology and transitive epistemology. We later explicate the
assumptions of critical realism further.
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3.2 Ontological assumptions
Because e-learning is a human phenomenon in which a learner endeavours
to utilise ICT in order to learn, it is important to elaborate ontological assumptions
concerning the learner in relation to ICT and its utilisation. Orlikowski and
Baroudi (1991 in Järvinen, 2004, 186) referred to Burrell and Morgan and
described that ontological beliefs have to do with the essence of phenomena under
investigation, i.e., whether the empirical world is assumed to be objective and
hence independent of humans, or subjective and hence having existence only
through the action of humans in creating and recreating it. Therefore, we see that
on the background of ontology of the e-learning phenomenon may be, on the one
hand, objective (concrete) reality, on the other hand, socially constructed
(subjective) reality (Lee and Baskerville, 2003). According to Iivari et al. (1998)
ontology is divided to views of information, information system, human beings,
technology as well as organisation and society. Referring to e-learning we firstly,
describe assumptions of human being, secondly, assumptions of the Internet,
thirdly, assumptions of organisation, and finally, assumptions of social
construction of information system which also includes assumption of ICT as
human choice.
3.2.1 Assumptions of human being
We see a learner in e-learning context from holistic perspective as a human
being. Therefore, we firstly, describe Bhaskar’s (1979) view of human being.
Secondly, we supplement our view of human being referring to the views of
Isomäki (2003) based on Rauhala (1983) and Wilenius (1987), as well as Järvinen
(2006a) based on Aulin (1982).
Bhaskar’s view of human being
In critical realism (Bhaskar, 1978, 13) there are three distinct domains, i.e.,
domain of real, domain of actual and domain of empirical, in which mechanisms
emerge in the domain of real, events emerge in the domains of real and actual, and
experiences emerge in the domain of real, actual and empirical. Therefore, in the
domain of real and in the domain of actual events may occur when human being
acts. Experiences of human being come from the domains of real, actual and
empirical. Hence, human being acts as an agent who interacts in the domain of
actual with the world experiences on background.
Bhaskar (1979, 103-105) describes human being through the concepts of
mind, person and activity. An entity x may be said to possess a mind at time t if
and only if it is the case that it possesses at t the capacity either to acquire or to
exercise the acquired ability to creatively manipulate symbols. Capacities that
constitute mind are properly regarded as causal, and that mind is a real emergent
power of matter, whose autonomy, though real, is nevertheless circumscribed. The
concept of a person, in its normal employment, is a unitary concept of an entity to
which both of two types of predicates, material and psychological are applicable.
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As persons act, the powers one first should pay attention are those which emerge
in the notion of a person’s activity. Practice, doing or acting, consists in causally
intervening in the natural (material) world, subject to the possibility of a reflexive
monitoring of that intervention. Human activity is a more or less continuous
stream in time of such (more or less deliberate, more or less routine) causal
intervening in the world, subject to the continuing possibility of reflexive selfawareness, only analytically separable into episodes and this analytical distinction
also means the distinction in the total biography of our bodies. In practice action is
restricted to the things that one does, and it is separated from the things that
happen to us. Therefore, the same action may be seen in terms of its effects
(results and consequences), which may or may not be intentional.
Bhaskar sees the human being as an autonomous, self-aware, and reflexive
person who has mind and body. The human mind has capacity to acquire and
exercise abilities to manipulate symbols, i.e., abilities to conceptual deliberations.
Human acts intentionally, but in practice also unintentional actions are possible.
Human activity is continuous and causal, offering possibility of reflexive selfawareness taking into account the total biography of the body. However, Bhaskar
does not speak of emotions, and does not explicitly express that human properties
are intertwined, i.e., holistic. Therefore, we next describe Isomäki’s (2005)
holistic view of human being based on Rauhala (1983) and Wilenius (1987).
The view of Isomäki based on Rauhala (1983) and Wilenius (1987)
Isomäki (2005; Wikström and Isomäki, 2008; Isomäki, 2002, 38-43)
describes human in the context of information systems development and use that
humans should be understood in a holistic manner to fulfil the demands of
human-centeredness and understanding human action requires insight into the
different basic human modes of being and their implications within the dynamic
affordances that occur, for instance, between humans and information system as
well as users and information system designers. By using the notion human modes
of being Isomäki (2005; Isomäki, 2002, 27-29) refers to Rauhala (1983, 19-21; 1316) who distinguishes physical, organic, mental, social and cultural modes of the
human being. The conception of the human being can be monistic, dualistic,
pluralistic or mono-pluralistic, i.e., holistic. Monistic view sees human being only
from one mode perspective, e.g., as physical creature. Dualistic view sees human
being as a mental-physical creature with unconsciousness, consciousness and selfconsciousness. Pluralistic view take into account separately all the five modes of
being. Finally, holistic view sees that all the five modes of being are connected
and intertwined (Isomäki, 2005). Human being also can be characterised as
intellectual, emotional and voluntary creature (Wilenius, 1987, 24 in Isomäki,
2005). Therefore, Isomäki’s conception of human being is determined through
quantity and quality, and the holistic conception of human being defines a human
as a physical, cognitive, emotional, social and cultural being who has own will,
and these characteristics should be recognised in e-learning models as Wikström
and Isomäki (2008) do in customer relationship management (CRM) and further
holistically applied in e-learning models.
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Therefore, each of the modes presupposes the other in order to exist by
itself. Thus, they cannot be reduced from one mode of being to another but need to
be understood as a whole. By using the notion dynamic affordances Isomäki
means Cook and Brown’s (1999) notion in which, on the one hand, the activity,
e.g., of developing and using information system by humans, in interaction with
the world, e.g., with the information system, intuitively and dynamically affords
the acquisition of the needed knowledge in practice which in turn is used as a tool
in practice in which the activity dynamically affords knowing. On the other hand,
conceptually dynamic affordance is lying in the real and subtle interaction
between the designer or user and the information system.
Therefore, a human being as a learner has to holistically be seen firstly, as
a human being, and secondly, as a learner, i.e., as a human being who learns when
he/she lives by interacting with the world with other human beings, not only in a
particular learning situation. This is what we mean of the holistic view of learning.
The view of Järvinen based on Aulin
According to Järvinen (2006a) based on Aulin (Figure 3.1) human being
has a consciousness which includes beliefs and values which lead to actions
controlled by procedural norms.
Beliefs and values are based on information acquired from the
actions in relation with outside real world. The motivation is based on values and
the procedural norms guide the actions. Aulin’s actor theory (1982, 14) considers
“human action as an interaction between a subject and an object, that is, between a
conscious actor and some part of the real world, the latter being the object of the
acts discussed.” Separating the subject from the object enables Aulin to regard
acts as the tools of interaction between a subject and the world of objects.

The
The subject’s consiousness

object
information

cognitive
beliefs

norms

acts

values

Figure 3.1 Human action as a subject-object interaction (Aulin 1982, 15; 1989,
164)
The interaction is a two-way traffic. Certain kinds of acts, the
observations, cause some part of reality to be reflected in the subject’s
consciousness, as a consequence of which he/she gets information about the
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world. The information is somehow processed in the consciousness and set in
contact with the intentions that are pushing the subject’s acts to certain directions
or goals. Making use of his/her directed acts the subject then is capable of
impressing his/her intentions on the world and possibly changing it in some
measure to some desired direction.
In a closer analysis Aulin distinguishes between three major categories of
the contents of human consciousness:
1. cognitive beliefs expressing the information the subject has on the actual state
of the world, mostly in form of some generalisations (the ‘is’);
2. values voicing the conception that the subject has constituted of what the world
ought to be in order to be good (the ‘ought to’); and
3. norms telling the subject how to choose his acts so as to materialise his/her
values in the actual state of the world (also a part of the ‘ought to’).
The norms obviously are functions of values and cognitive beliefs.
Accordingly, Aulin has the preliminary scheme of the successive steps of human
action shown in Figure 3.1.
As a consequence, we think that human being can be seen, on the one
hand, as self-steering and goal oriented, on the other hand, as intuitively
functioning creature, who may encounter in advance planned, but also unexpected
and emergent phenomena and experiences in the world responding them according
to his/her mental-physical ability with unconsciousness, consciousness, and selfconsciousness.
Conclusions
Consequently, human being as a learner has to be seen as a human being
who learns when interacting with the world in various life contexts, not only in a
particular learning situation. Human being is seen as self-conscious, self-steering
and goal-oriented, but also intuitively functioning learner, who with his/her
beliefs, values and norms (know-how, skills) acts in reality by percepting the
world and acquiring information and experiences of it. As a result of these acts, if
learning occurs, beliefs and norms (know-how, skills), as well as the order of the
values change in the learner’s mind.
Accordingly, we see human being as a learner who in a holistic manner
tries to utilise ICT in learning and tries to develop his/her utilisation skills.
3.2.2

Assumptions of the Internet

In the notion e-learning the “e” part considers ICT and in many learning
situations the Internet. Therefore, the assumptions of the Internet are described.
The Internet is a global technological arena for learning which includes
local and global processors, memories, data storages, communication channels,
computer programs guiding the functions of the technology and interaction with
their users, data in storages, as well as various portals as facilities to process
information and transferring it in communication in the Internet.
According to Nickerson and Muehlen (2006) Internet standards specify
protocols that enable institutions, individuals, and programs to interact. The
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incentive to use the Internet comes from positive network effects and economies
of scale related to the Internet’s underlying technologies, not mandated by any
official agreements.
We see the Internet as an arena for the self-conscious, self-steering and
goal oriented, but also intuitively functioning learner to utilise it in learning by
using it and developing his/her own abilities to use and develop the Internet for
learning purposes. This utilisation needs teachers’, ICT and administrative staff’s
support as well as overall management on institute and society levels.
From critical realism (Bhaskar, 1978) perspective we see the Internet is a
mechanism and a structure which both enables and constrains learning. In the
domain of real the actors, i.e., learners, teachers, ICT and administrative staff their
former experiences on background, act in order to develop the dispositions for
learners as successful to learn in the Internet environment. The Internet itself is a
structure which enables locally and globally process, store, and transfer
information in the e-learning context. On the other hand, the Internet constrains
the e-learning context as a technical construction which only partly can be
moulded for learning purposes. In this moulding process the actors have to find
common understanding despite of their different professional experiences which
also may form a constraining structure.
3.2.3 Assumptions of organisation
Because the learner tries to extend his/her learning sphere by utilising ICT
in relation to the outside world and his/her own thinking, the learner is in relation
with the dispositions which enable or constrain his/her learning. These
dispositions include among other things organisational and interorganisational
environments. Thus, we next describe our assumptions of organisation.
Van Aken’s view
Van Aken (2005c) defines the nature of the organisation as a group of
people, cooperating within a system of roles to realise common objectives. About
the definition van Aken states that conscious design and formalisation of roles and
routines are not seen as defining characteristics, because often conscious design is
not the driving force behind the start and development of organisations. Rather,
the drive for results is some change agents, combined with the human ability to
learn and cooperate.
Furthermore, the organisation is at the same time a designed and a natural
system, on the one hand, and material and immaterial system, on the other hand.
An organisation is, therefore, both a system created through the design by one or
more change agents and a natural system, developing through processes largely
beyond the control of these change agents. Therefore, the formal and informal
organisations are contrasted, the formal as designed and informal as naturally
emerging. Metaphorically the organisation is like a garden, at the same time an
object and a natural system. An organisation is also a socio-technical system, i.e.,
an immaterial and a material system. The material system consists of people,
supported by physical means, e.g., machines and materials. The immaterial system
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is the system of roles consisting of the ideas and expectations of various interested
parties inside and outside the organisation being in relation with each other, i.e., a
social construction.
Situated change view of Orlikowski
In organisational context Orlikowski (1996) sees organisational change
from situated change perspective in contrast to planned change (deliberately
initiate and implement change), technological imperative (technology as a primary
and relatively autonomous driver of change), and punctuated equilibrium (change
to be rapid, episodic, and radical). As Järvinen (2006a) states the self-steering
human being never is in equilibrium, but continually moving to the new state.
The situated change is based on emergent change in which the realisation
of a new pattern occurs in the absence of explicit, a priori intentions. This kind of
change is only realised in action and cannot be anticipated or planned. The change,
according to Orlikowski (1996) is grounded in the ongoing practices of
organisational actors, and emerges out of their (tacit and not so tacit)
accommodations to and experiments with the everyday contingencies,
breakdowns, exceptions, opportunities, and unintended consequences that they
encounter. Therefore, Ciborra (1996) defines improvisation as situated
performance where thinking and action seem to occur simultaneously and on the
spur of the moment. Improvisation is purposeful human behaviour which seems to
be ruled at the same time by change, intuition, competence and outright design.
Improvisation is often connected to creativity. Creativity is difficult to
define, but it is our capacity to take what we have and use it in new ways, i.e.,
creativity is displayed by the application of thought to our personal experience and
understanding in order to generate out unique behaviour, help us to make things in
our own way, and produce innovative ideas and solutions to problems (BECTA,
2003). Creativity can be stimulated, for instance, by challenging, thoughtprovoking, interesting, or demanding events including, on the one hand,
difficulties and adversities, on the other hand, support and encouragement
(BECTA, 2003). Improvisational action being creativity’s one form of
manifestation can be seen in crisis situations, where time is a scarce resource
leading to spontaneous action (e.g., Hutchins, 1991 in Vera and Crossan, 2005),
but improvisation also can be associated with normal everyday situations of
discovery and the ability to improvise can be rehearsed like, for instance, jazz
players (Vera and Crossan, 2005, 204; Crossan et al., 2005 in Vera and Crossan,
2005). The elements of improvisation that parallel the ingredients necessary for
creative thinking are pointed out, for instance, by Lemons (2005), i.e.,
communication,
community/teamwork,
honest
emotional
expression,
risk/challenge, safety, self-actualisation, and joy. When the teamwork is concerned
teams with creative environments have significantly higher levels of performance
than teams with standardised environments (Gilson et al., 2005). Also the
expertise of the team members with diverse set of skills in a team may yield
various set of alternatives for developing new ideas (Vera and Crossan, 2004 in
Vera and Crossan, 2005). However, Gilson et al. (2005) demand that organisations
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need to moderate between being creative and employing standardised work
practices.
Conclusions
We think that people including in material system, however, are not like
physical means, e.g., machines, rather they are consciously and unconsciously
behaving creatures who have their own will in this social construction when they
act and communicate making the system as dynamic. This distinction between
human and material is clearly stated by Bateson (1972, xxv) who makes the
distinction between substance and form differentiating mental processes from
substance.
Consequently, we see the organisation, on the one hand, as a designed and
a natural system, and on the other hand, as a material and immaterial system, i.e.,
as a socio-technical system. Therefore, when the e-learning development
implementation and use are concerned, organisation is not only an enabling or
constraining structure, but also a performative arena including both planned and
improvisational activities expressing the holistic nature of the organisation (see
also Volkoff et al. (2007).
3.2.4 Assumptions of social construction of information system
Because the e-learning phenomenon can be seen as a combination of
human, ICT and organisational dispositions, we next describe our assumptions of
the social construction of these dispositions. For instance, Volkoff et al. (2007)
formulate a theory which explains the process of change as three-stage cycle, i.e.,
ostensive, performative, and material aspects of organisational elements interact
differently in each stage. They use critical realist perspective. We base our
assumptions on Bhaskar’s (1979, 39-47) transformational model of social activity,
which describes society – person, i.e., object – subject connection. We first
describe this connection according to Bhaskar. Thereafter, we describe our
assumptions about social construction of the e-learning system based on Kling
(1980; 1987; 2000) and Kling and Scacchi (1982).
Transformational model of social activity
Bhaskar’s (1979) model considers the relation society – person. The notion
society, used by Bhaskar, we interpret as any community, e.g., the organisation.
Bhaskar (1979) derives his model by first describing three stereotypes of the
models of society – person connection, i.e., models from Weber, Durkheim, and
Marx. In the Weberian stereotype (‘voluntarism’) social objects are seen as the
results of or as constituted by intentional or meaningful human behaviour. In
Durkheimian stereotype (‘reification’) social objects are seen as possessing a life
of their own, external to and coercing the individual. According to Marxian
dialectical conception (‘illicit identification’) society forms the individuals who
create society; society, that is, produces the individuals, who produce society, in a
continuous dialectic.
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In his own model construction Bhaskar (1979) refers to Aristotelian
metaphor about a sculptor at work fashioning a product out of the material and
with the tools available to him. The model applies to science and politics, as much
as to technology and economics. Thus in science the raw materials used in the
construction of new theories include established results and half-forgotten ideas,
available paradigms and models, methods and techniques of inquiry, and the
researcher appears in retrospect as a kind of ‘cognitive bricoleur’. To use
Aristotelian terms, then, in every process of productive activity a material as well
as an efficient cause is necessary. According to Marx social activity entails the
transformation of the material causes. Following Durkheim, society provides the
material causes of human action. According to Weber, one refuses to reify it.
Therefore, Bhaskar argues that both society and human praxis must possess a dual
character. Society is both the ever-present condition (material cause) and the
continually reproduced outcome of human agency. Praxis is both work, i.e.,
conscious production, and normally unconscious reproduction of the conscious
production, i.e., society. Bhaskar refers to the production as the duality of
structure (Giddens, 1976) and the reproduction as the duality of praxis. Therefore,
society must be regarded as an ensemble of structures, practices and conventions
which individuals reproduce or transform, but which would not exist unless they
did so. Society does not exist independently of human activity, but the society is
not the product of it. The process whereby the skills, competences and habits
appropriate for given social context and transformation of society, are acquired
and maintained, Bhaskar refers as ‘socialisation’. The transformation, i.e.,
reproduction, of society is not a mechanical consequent of antecedent conditions,
but a skilled accomplishment of active subjects, an achievement.
Consequently, according to the transformational model of social activity
the information system and in our case e-learning system can be seen as a social
construction in which object – subject interaction, structures and individual social
activity, interact in order to reproduce or transform the e-learning system, i.e., the
e-learning development, implementation and use processes.
The assumptions of social construction of the e-learning system we mainly
base on Kling’s (1980; 1987; 2000) and Kling and Scacchi’s (1982) seminal work
about social computing and informatics.
Already Kling (1980) in his extensive social analysis of computing
contrasted two broad perspectives. According to Kling systems rationalism, a
collection of approaches including management science, managerial rationalism,
and the systems approach, is appropriate in stabile settings with considerable
consensus about social values. Segmented institutionalism which assumes social
conflict and consensus alike in social world of computing can be seen as dynamic
and variety of social groups involved in it. We next describe Kling’s (1980) views
of systems rationalism and segmented institutionalism. Finally, we describe the
“web” view of Kling and Scacchi (1982) and its application in e-learning context.
Systems rationalism view
Systems rationalists emphasise the positive roles of computing in social
life concentrating on new capabilities of computing, new application areas, and
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the efficiency being the predominant value. Marked consensus, synoptic account
of social behaviour, and the computer user as the central actor, are the main
assumptions of systems rationalism. From rational point of view technology is
seen as “a tool” concentrating in the social setting on the user, tasks and goals, as
well as consistency and consensus over goals. The features of the organising
concepts are rationalisation, formal procedures, individual differences, intended
effects, authority, productivity, need, cost benefit, efficiency, task, and “better
management”. Dynamism of technical diffusion is seen through following
features, economic substitution – “meet a need”, user education, and a good
technology “sells itself”. Good technology is seen as effective meeting explicit
goals or “sophisticate” use, efficient, and correct. Workplace ideology is seen
from scientific management perspective.
Systems rationalism includes in addition to rational view also “softer”
views, i.e., structuralist and human relation views. The social world of the
structuralist view can be described through the concepts like environmental
uncertainties, slack of resources, transaction volumes, communication channels,
and standard operating procedures. Human relation view emphasises the role of
technology in altering the quality of working life. The conflicts between workers
and their managers are identified, but the work can be organised so that consensus
is attained. Satisfied workers will be productive. Furthermore, from systems
rationalism point of view human relations perspective includes social setting
having small groups and individuals with task group and their interactions,
individual needs, and organisational resources and rewards. Organising concepts
emphasise trust, motivation, expectations and rewards, job satisfaction, selfesteem, leadership, sense of competence, user involvement, and group autonomy.
Dynamism of technical diffusion is attained by acceptance through participation in
design. Good technology promotes satisfaction enlarging the jobs and in
workplace ideology individual fulfilment is attained through work.
Segmented institutionalism view
Segmented institutionalists emphasise many aspects of social life,
legitimate and illegitimate, when examining the consequences of computerised
technologies. Intergroup conflict is seen as likely as consensus. Dominant values
are the sovereignty of individuals and groups, over critical values of their lives,
the integrity of individuals and social equity, and efficiency is subservient to these
values. Computer use setting is seen from broad perspective emphasising parties
other than the computer user, e.g., clients, regulators, suppliers, competitors, or
controllers of critical resources. From interactionist point of view technology is
seen regarded “package” as milieu. In social setting there are situated social actors
with differentiated work organisations and their clientele, groups with overlapping
and shifting interests, and participants in different social worlds. Organising
concepts include following features: defining situations, labelling events as a
social construction, work opportunities/constraints, power, career, legitimacy,
social world, social conflict, interaction, role, negotiations, orientations, and
arenas. Dynamism of technical diffusion emerges in accepted technologies
preserving important social meanings of dominant actors. Good technology does
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not destroy social meanings important to lower level participants, public, and
underdogs. Workplace ideology is seen as individual fulfilment through evocation
of valued social meanings.
In segmented institutionalism the organisational politics view sees
technology as instrument, social actors in positions of individuals/groups and their
interests. Organising concepts include elites, coalitions, political resources,
bargaining, power reinforcement, and gesture, not included in interactionist view.
Dynamism of technical diffusion emerges in accepted technologies serving
specific interests. Good technology serves the interests of all legitimate parties and
does not undermine legitimate political processes. In workplace ideology there
may be several conflicting ideologies. Class politics view see technology as
instrumental and social setting as social classes in stratified system. Organising
concepts are ownership of means of production, power, social conflict, alienation,
deskilling and surplus value. Dynamism of technical diffusion is based on
accepted technologies which serve dominant class interests. Good technology does
not alienate workers, or reproduce relations. Workplace ideology is based on
worker’s control over production.
The “web” view
When we think of the social construction of information system and
organisation with human actors in it Kling and Scacchi (1982) see the information
system development and use as a social “web” extending the impacts from the
focal technical information system to various organisational and even interorganisational structures and actors (see also Kling 1987). Kling and Scacchi
(1982; Kling, 1987) made the distinction between “discrete-entity” models
regarding IT as a tool identifiable benefits, costs and skill requirements, and
“web” models regarding IT as an ensemble of equipment, applications, and
techniques that carry social meanings in developing and using IT. Kling and
Scacchi (1982) according to Orlikowski and Iacono (2001) state it clearly:
“Information technology is more than just the tools deployed on the
desktop or the factory. It is the ensemble or a “web” of equipment, techniques,
applications, and people that define a social context, including the history of
commitments in making up that web, the infrastructure that supports its
development and use, and the social relations and processes that make up the
terrain in which people use it.”
The social meanings of IT become evident in situations of computing
development and use (Kling 1987) in which individuals or larger collectives carry
out their going concerns while they engage with computer-based technologies.
Therefore, the situations may emerge as contexts between focal situation and large
scale situation in which the large scale situation enables to understand the focal
situation. As the consequence, the focal situation, e.g., ICT network based
learning situation on individual level, cannot be understood without understanding
the context, i.e., the social relations in the large scale situation, e.g., in ICT
network based learning situation with relations between individual, group,
institute, and even society levels. Kling (1987) states that situations and contexts
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have important impacts on computing development and use, where the situations
may vary in the following way:
1. The number of participants;
2. The set of artefacts involved;
3. The spatial scale and arrangements of activity;
4. The time periods of key social activities; and
5. The primary social processes that shape critical behaviour.
The application of the web view
We can apply Kling’s list of situations to the e-learning context in which
the larger population scale may enable students and teaching staff as well as
technical staff to access via local and global network to huge information material,
numerous peers and colleagues to share expertise. The larger equipment scale
including e.g., various documentation, hypermedia, and communication tools, as
well as learning environment development tools, may enable learners, teachers,
and technical staff to use their skills and creativity in using the tools, but also
demanding the learning of the tools used, in developing and using the e-learning
environment. The larger time scale enables, on the one hand, to use current
equipment scale a particular time scale, on the other hand, requires learning new
equipment scale when necessary. The primary social processes in a larger scale
require in the e-learning context communication, knowledge sharing, financial and
human support, organisation of the processes on course, institute, as well as
society levels. Adapting Kling’s idea of the focal and large scale situations the elearning development, implementation and use action is the focal situation and the
institute and society connected to the e-learning development, implementation and
use serve the larger context to understand the focal situation, i.e., the e-learning.
Conclusions
Bhaskar’s (1979, 39-47) transformational model of social activity
describes society – person connection. According to Bhaskar’s model we see the
e-learning system as a social construction in which object – subject interaction,
structures and individual social activity, interact.
We see that through Kling’s (1980) interactionist view of segmented
institutionalism could be possible in the development, implementation and use of
e-learning. From design perspective, based on the organisation structure, resources
and work design, joint understanding between dominant actors might be
endeavoured, despite of different social worlds and interpretations.
Consequently, the e-learning development, implementation and use
situation is not only the course level activity belonging to the students, teachers
and maybe technical staff, but it also is the institute and society level activity
requiring social and economic activities, e.g., organising, communicating,
financing and supporting the focal activity, i.e., the e-learning development,
implementation and use.
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3.2.5 Conclusions
As a consequence about ontological assumptions firstly, we see human being, on
the one hand, as self-steering and goal oriented, on the other hand, as an
intuitively functioning creature, with unconsciousness, consciousness and selfconsciousness. Secondly, we see the Internet as enabling and constraining media
which gives possibilities, but also constraints in the e-learning development,
implementation and use processes. Thirdly, we see the organisation, on the one
hand, as a designed and a natural system, and on the other hand, as a material and
immaterial system, i.e., as a socio-technical system. Finally, we see the social
construction of the development, implementation and use of e-learning as a “web”
(Kling and Scacchi, 1982; Kling, 1987) and “the local computing package”
(Kling, 2000) in which Kling’s (1980) theoretical perspective interactionist view
of segmented institutionalism is applied. This social construction is argued by
Bhaskar’s (1979) transformational model of social activity.

3.3 Epistemological assumptions
In order to see the e-learning phenomenon from philosophic perspective
we elaborate epistemological assumptions which may be connected to learning
and particularly to e-learning.
From our point of view, the ICT with its decentralised memory related to
the Internet and information stored in it, data processing and communication
power, and software intelligence bring new features to learning, i.e., learning
content with variety of individual and informal learning options, spatially,
temporally and culturally focused shared expertise by the aid of various
communication facilities including e.g., intelligent agents via global
communication network. Therefore, particularly in higher education, ICT may
enable new ways to acquire information, share expertise, and create new
knowledge compared to the conventional institutionalised and process oriented
learning. Instead of the conventional process oriented learning or two sided
knowledge transfer the informal learning experiences with new even risky
experiences may emerge. Knowledge may be acquired from various informal
sources with informal communication and discussion links with known or
unknown “experts” in various discussion groups, mailing lists, or even chat
connections, in the global ICT network. The spatially and temporally
institutionalised classroom has been changed to a large global classroom with
myriad of learning contents, information sources, teachers, and peers.
Furthermore, the epistemological change seems to enable both teachers and
learners to acquire and exchange information in a wider global sphere than only in
conventional and institutionalised teaching and learning situations. Cheetham and
Chivers (2001), for instance, speak of informal learning opposite of formal
learning. Therefore, the core question of epistemology is, as Kilpinen (2004, 170)
states it: “how do we learn /how do we get the information.”
In order to get more extensive perspective to the epistemology of elearning we firstly, try to see knowledge and knowing from various philosophical
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perspectives. Secondly, we try to see knowledge and knowing from information
systems and organisation point of view by using various theoretical lenses in order
to understand the role of ICT in knowledge and skill creation, i.e., learning.
3.3.1 Philosophical perspectives
In this section we shortly describe Aristotle’s, Spinoza’s, Popper’s,
Habermas’, Ryle’s, Polanyi’s, Nonaka’s and Freud’s ideas of knowledge creation.
Because knowledge and knowing are inseparable part of learning, the descriptions
are aimed to clarify how knowledge and knowing holistically emerge and develop
in human mind when human being acts. It is also aimed to explore representations
of knowledge outside human being.
Aristotle’s view
Already Aristotle (350 BC) categorises the five knowledge types: art,
scientific knowledge, practical wisdom, philosophic wisdom, and intuitive reason.
And about the scientific method according to Flensburg (2003, 1) Aristotle states:
“All teaching starts from what is already known… it proceeds sometimes through
induction and sometimes by syllogism…Induction is the starting-point which
knowledge even of the universal presupposes, while syllogism proceeds from
universals.” Hence, the practice is the starting point in teaching and even more in
learning. Outside the scientific knowledge Aristotle speaks of “the first principle”
as a starting point of the scientific knowledge referring to intuitive reasoning and
the combination of it with scientific knowledge. In his review of Aristotle (350
BC) Flensburg (2003) does not believe in intuition in modern science. But
Bateson’s (1972, xxv) statement about the starting point of scientific knowledge is
two-sided. Is it an observation or is it unconscious deduction between the division
of form and substance? Therefore, in modern science we can use either induction
or deduction as the starting point in our scientific deliberation in which the aim is
to create new scientific knowledge.
Because of our research attitude the practitioner as a researcher, we
elaborate Aristotle’s knowledge differentiation according to Eikeland (2006a).
Aristotle’s thinking about knowledge is relational so that there is always a knower
and something or somebody known who relate each other. There are also a
relationship between means and ends specific to the different ways of knowing.
Therefore, ethics is an aspect of the epistemology, since episteme, normally
regarded as “science”, is just one form of gnosis, a wider category of knowledge.
Ethics constitutes relations between people, and the ethical aspects of the
relational knowledge forms become obvious when the different forms are
implanted among people. First Aristotle differentiates the basis of knowledge
human perception, aesthesis, and practically acquired experience, empeiria. Then
he separates deduction, episteme, from calculation, tekhne which emphasises
practical deliberation and phronesis which in turn is connected to praxis. The
concept of episteme cannot be equated with modern science. It is more
differentiated. Also praxis is much more specific than any modern concept of
“practice” as the imprecise opposition between “theory” and “practice”.
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Aristotle divides episteme into two parts, i.e., episteme1 and episteme2.
Episteme2 called Theoresis or “spectator speculation”, which relates to external
objects, is based on observation at a distance, i.e., things are studied theoretically.
Things move, change, and develop naturally by themselves without some external
agent, not artificially. According to Eikeland (2006a) the relation, or the ethics
implied between the knower and the known, is difference, distance, separation,
non-interaction, and non-interference. Episteme1 represents the other extreme of
episteme which for Greeks, besides of the philosophy and astronomy, included
e.g., boxing, music, grammar, medicine, and other skills and disciplines. This
episteme1 is called Theoria and Eikeland translates it as “insight”. Eikeland uses
grammar as an example of episteme1. The grammar is about us as native speakers
of a language. It expresses and organises certain aspects of our linguistic practice,
the more or less stable patterns that repeat themselves in certain ways in our
performance. Grammar is descriptive and analytical, but it is also normative, since
it delivers standards for correct speech and writing. The basis for grammatical
knowledge is not primarily artificially collected “data” of sense perception
observe. There is no distance between the knower and the known. In some sense,
we are internal to grammar, or grammar is internal to us.
The rationality of this kind of “insight” is based on dialogue, deduction,
and deliberation and the subjects’ own forms of practice which must be rectified
reflectively. According to Eikeland (2006a) grammar coordinates aspects of our
practice, and all language users, the practitioners, have the same relationship to
grammar. Knowledge forms like grammar organise and structure the competence
of their carriers, within a certain field or in general, and become primarily a
qualification of their carriers themselves, individually and collectively.
Accordingly, there is no distance between the knower and the known, but
in some sense we are internal to grammar, or grammar is internal to us. On the one
hand, grammar is descriptive and analytical, including its own rules, on the other
hand, grammar is also normative, since it delivers standards for correct speech and
writing. Praxis knowledge is the primary base for Theoria and for Aristotle it
represents a relationship between colleagues sharing common standards for how
to go about their professional practices. Praxis knowledge constitutes “we”
literally as a community with common standards, and it regulates relations among
“us” not between “us” and “them”, i.e., the knower and the known. For Aristotle
the way of learning occurs through an articulated insight in principles of other
fields of knowledge we relate to in similar ways, i.e., through dialogue or
dialectics. Therefore, praxis1 describes the way from novice to expert and from
tacit to articulate through dialogue or dialectics. Dialogue is a praxis form itself,
common to all other forms. Praxis2 represents the not equally standardised and
“automated” practice and it needs deliberation or phronesis. The way from theory
to practice within this kind of knowledge is not deductive, nor some form of
technical calculation of effects. Though episteme1 and episteme2 both are theoryoriented and non-interventionist, episteme1, i.e., theoria is action based. As
Eikeland (2006a) states that although it is directed towards theory development, it
is necessarily developed from a base in acquired practical experience, which could
include all the action oriented knowledge forms khresis (tekhne or calculation),
poiesis and praxis. Khresis means competence in using external things for
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purposes of the user. Poiesis means competence in manipulating external objects
according to the manipulator’s own plans and intentions, making something out of
them as materials. Praxis2 or phronesis means deliberation and doing representing
virtuous performance being intermediate knowledge forms, and action oriented or
action directed.
Eikeland (2006a) refers to the notion “condescending ethics” which he has
elaborated in (Eikeland, 2006b). Condescending ethics excludes praxis and theoria
of Aristotle’s knowledge forms. The conventional social research ethics is based
on “informed consent”, i.e., the consent of the researched to be the separate
objects (“them”) of the research which is executed by the researcher (“us”). This
“informed consent” is based on the knowledge forms of theoresis, khresis, or
poiesis, excluding the knowledge forms of theoria and praxis, which according to
Eikeland also have to be taken into account in the research field of social sciences.
About the knowledge forms of Aristotle we conclude that our knowledge
base as the researcher in this study can also be based on theoria or episteme1 and
praxis1. According to this the researcher may be him/herself the source for the
deliberations, i.e., professional self-reflections according to his/her practical
experiences of the phenomenon under the inquiry, to produce normative outcomes
based on the descriptive analysis of the research phenomenon.
The theoria and praxis views also give possibilities to deliberate the elearning development, implementation and use processes as the learning
processes, i.e., the competence development processes of all the interested parties
in the e-learning. Firstly, praxis research needs undogmatic, learning communities
of practitioners that are open and inclusive. Secondly, praxis research is directed
at building insight and competence, individually and collectively. Thirdly, praxis
learning and research is participatory by nature. (Eikeland, 2006a) Therefore,
practical knowledge with “insight” can be seen as the base for the individual and
community based knowledge creation.
Spinoza’s view
Spinoza (Curley, 1985 in Stanford Encyclopaedia of Philosophy, 6)
differentiates human body and human mind as two different expressions, under
Thought and under Extension (essence), of one and the same thing: the person.
The human mind contains ideas, “sensory images, qualitative feels, perceptual
data which are imprecise qualitative phenomena being in expression in thought of
states of the body as it is affected by bodies surrounding it.” This kind of
knowledge emerges from “random experience” and can be called as e.g., belief,
assumption or guess. The second kind of knowledge, according to Spinoza
(Curley, 1985 in Stanford Encyclopaedia of Philosophy, 6) is a “reason” and this
kind of “a true idea means nothing other than knowing a thing perfectly, or in the
best way…It is of the nature of Reason to regard things as necessary, not as
contingent.” This kind of knowledge means a thing’s causal connections to the
attributes of the infinite modes, i.e., the laws of nature that follow immediately
from them. Therefore, an adequate idea shows how a thing follows necessarily
from one or another law of nature without any relation to time. This causality
shows not only what is causally connected, but also how and why it is connected.
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The third kind of knowledge, intuition, means what is known by reason and grasps
it in a single act of the mind.
Hence, Spinoza distinguishes three kinds of knowledge. First type of
knowledge is random experiences like beliefs, images, assumptions, i.e., some
kind of individual interpretations of outside world. Second type of knowledge is
the scientific knowledge which can be attained though the apprehension of the
essence of a thing through discursive and inferential procedure. Finally, the
intuition can be seen as knowledge which emerges as implicit or tacit knowing
and means the act of mind which manifests itself only as a kind of representation
which cannot be expressed.
We think that because human mind comprises all these three kinds of
knowledge, they have to be taken into account when learning is concerned. As the
conclusion we can say that because the notions of intuition and implicit can be
articulated, they somehow exist in our minds and represent themselves. However,
we do not exactly know what they explicitly include, but they exist and therefore
they are appropriate to be taken into account when the notion of knowledge is
concerned.
Popper’s view
Popper (1972 in Niiniluoto, 1984, 211-213) has described the creation of
new knowledge in his three worlds’ model (Figure 3.2). World 1 is the physical,
natural world. World 2 is the world of consciousness - of fantasies, emotions, and
all other mental processes. World 3 consist of the products of the human mind.
World 3 include everything observable that the human mind has fashioned, such
as tools, institutions, journals, etc. About the World 3, Popper states that it is manmade. But this world exists to a large extent autonomously; that it generates its
own problems, especially those connected with methods of growth; and that its
impact on any one of us, even on the most original of creative thinkers, vastly
exceeds the impact which any of us can make upon it. Subjectivity - human
consciousness, World 2 - mediates between World 1 and World 3.

World 1

World 2

physical –
natural world
subjectivity – human
consciousness
World 3

objective ideas – products
of human mind
Figure 3.2 Relations in Popper’s three worlds
Furthermore, Popper wrote according to Niiniluoto (1984, 211-213): "The
three worlds are so related that the first two can interact, and that the last two can
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interact. Thus the second world, the world of subjective or personal experiences,
interacts with each of the other two worlds. The first world and the third world
cannot interact, save through the intervention of the second world, the world of
subjective or personal experiences." An immense accumulation of culture exists as
objective knowledge, concretised artefacts in such places as the Internet,
museums, and magazines (Spencer, 2006).
According to Niiniluoto (1984, 26) Popper’s idea of the growth of
knowledge is depicted as follows: P1 -> TT -> EE -> P2. P1 is a problem from
which we start; the first step in problem-solving is the proposal of an imaginative
conjectural solution TT (the ‘tentative theory’); the next step is the attempt ‘error
elimination’ EE by severe critical examination; and finally P2 represents the new
‘problem-situation’ which emerges from the attempt to solve problem P1. About
learning Popper (1972, 71 in Niiniluoto, 1984, 27) states: ”All acquired
knowledge, all learning, consists of the modification (possibly the rejection) of
some form of knowledge, or disposition, which was there previously, and in the
last instance of inborn dispositions.”
Consequently, we think that according to Popper, the objective ideas about
the natural world are always interpretations of human consciousness. When
Popper’s three worlds are applied in design science, then World 3 represents
artefacts as products of human mind and activity, e.g., information system or
organisation arrangements. However, there are always some preconditions in
human activity (Bhaskar, 1979 in Niiniluoto, 1999, 207). The function of our
individual and social actions is to reproduce, transform, modify, and extend the
reality which exists before human activity, e.g., culture. Therefore, applied in
design science view of organisation and information systems contexts these
preconditions have to be taken into account when moulding World 3.
Habermas’ view
Habermas’ (1984 in Mingers, 2001) has developed his theory of
communicative action on the base of Popper’s three worlds. According to
Habermas three different worlds, namely objective, subjective, and social worlds
are in relation. According to Mingers (2001) the communicative action is seen as
real, purposeful, pragmatic interaction between social subjects. The dynamism of
this communicative action emerges in speakers’ utterances that implicitly raise or
embody particular validity claims, i.e., comprehensibility, truth, rightness, and
sincerity, which can be challenged and the speaker must be prepared to justify
them for the utterance to be acceptable. Therefore, an acceptable communicative
utterance is understandable, true with respect to an objective world, is based on
valid social norms considered right, and reflects sincerely the speaker’s beliefs.
Mingers (2001, 245) broadens the three worlds of Habermas as the intention to
categorise research methods according to them. The material world is outside and
independent of human beings and their relationship with this world is to observe it
as objective and independent of the observer. The personal world is the world of
our thoughts, emotions, experiences, and beliefs. The personal world can be
experienced and it is generated by and only accessible to the individual subject.
The individual can express his/her subjectivity to others and appreciate the others’
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one. Individuals participate in the social system. It is a human construction and it
pre-exists any particular individual. The social system consists of a complex
multilayer of language, meaning, social practices, rules, and resources that both
enables and constrains individuals’ actions and is reproduced through them.
When we compare Habermas’ three worlds with Popper’s three worlds,
Popper’s worlds emphasise the mediating role of the human consciousness in
relation to natural world and human made objective idea world. Therefore, human
consciousness only, not natural world, e.g., animals, can produce ideas existing
objectively and to be assessed and used to create new ideas, i.e., to create new
objective knowledge by interacting both with natural world and with the world of
existing objective ideas. By this interaction produced new objective knowledge
accumulates in the course of time as culture. Habermas’ three worlds, based on
Popper’s ones, emphasise intersubjectivity, i.e., individuals’ interplay and
communication with each other in creating new ideas, that is, new objective
knowledge. Therefore, Habermas emphasises social world based on individuals’
subjectivity and human consciousness.
About the three worlds we conclude that the interaction of the individuals’
subjectivity and intersubjectivity with natural world and objective ideas’ world
can be regarded as the base for knowledge creation, i.e., human learning in various
contexts, e.g., in classrooms, work practices, everyday life contexts, all mentioned
facilitated and constrained by various kinds of tools, e.g., ICT tools.
Ryle’s and Polanyi’s views according to Brown and Duguid
However, we think that in learning there is a lot of unknown and
unconscious left. Ryle (1949 in Niiniluoto, 1991, 52) makes the distinction
between the notions “knowing how” and “knowing that”, the former including
also tacit substance and the latter being propositional and explicit by nature.
Polanyi’s (1966) tacit knowing includes features like how it is acquired, how it
emerges, and how it is transferred. Polanyi’s most quoted line is probably ‘We
know more than we can tell’ (Polanyi 1966, 4). This unspeakable knowing is what
Polanyi deems tacit as distinct from explicit. Many discussions of Polanyi end
with this point about knowing more than we can tell, for Polanyi it was only a
beginning. Brown and Duguid (2001) quote: “I shall consider human knowledge”,
he writes, “by starting from [this] fact” (Polanyi 1966, 4). Polanyi spends the rest
of the first Terry lecture contemplating the relation of this inarticulate knowledge
to what can be articulated, and he concludes that knowledge always has an
inarticulate component. This component Polanyi calls the tacit dimension. He is
not, then, arguing for two types of knowledge, merely for two dimensions - two
interdependent dimensions, it turns out, for the explicit dimension of knowledge
relies on previously “interiorised” (in Polanyi's terms) implicit or tacit dimension.
Though knowledge undoubtedly can be usefully articulated and explicated, in use
the explicit nonetheless always possesses this other, implicit dimension. (Brown
and Duguid, 2001)
Orlikowski (2002) describes examples about collective capability in
distributed organising where tacit knowing emerges in work practice.
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According to Brown and Duguid (2001) Ryle’s (1949) contrast between
know how and know that insists that these are not independent types of
knowledge. They are interdependent and cannot be reduced to one another.
Knowing how Ryle insists “cannot be defined in terms of knowing that” (Ryle
1949, 32). Acquiring know that does not lead to being able to use it. For example,
knowing the rules of chess, does not tell you how to play chess. Know that may be
both explicit and free flowing, but from Ryle's perspective it is neither actionable
nor useful on its own. To make know that useful requires appropriate know how,
something very similar to Polanyi's tacit dimension. Know how, is not acquired
like know that like acquiring some kind of instruction, the rule. Quite differently
we learn how by practice as in the example, playing chess. Polanyi makes a
similar claim when he argues that “comprehension”, which is for Polanyi the
acquisition of knowledge from another, is “both intellectual and practical”
(Polanyi 1966, 48). In both of these arguments, then, knowledge is twodimensional and practice underpins its successful circulation.
Nonaka’s view
According to Nonaka (1994) knowledge creation process can be drawn
from a distinction between two types of knowledge – “tacit knowledge” and
“explicit knowledge”. Tacit knowledge involves both cognitive and technical
elements. The cognitive elements centre on what Johnson-Laird (1983) called
“mental models” in which human beings form working models of the world of
creating and manipulating analogies in their minds. These working models include
schemata, paradigms, beliefs, and viewpoints that provide “perspectives” that help
individuals to perceive and define their world. By contrast, the technical element
of tacit knowledge concerns concrete know-how, crafts, and skills that apply to
specific contexts. Tacit knowing is a continuous activity of knowing and embodies
what Bateson (1972) has referred to as an “analogue” quality. In this context,
communication between individuals may be seen as an analogue process that aims
to share tacit knowing to build mutual understanding. This understanding involves
a kind of “parallel processing” of the complexities of current issues, as the
different dimensions of a problem are processed simultaneously. By contrast,
explicit knowledge is discrete or “digital”. It is captured in records of the past such
as libraries, archives, and databases and is assessed on a sequential basis.
Nonaka (1994) argues that tacit knowing can be transferred into explicit
knowledge by externalisation process. Nonaka and Takeuchi (1995) states that
epistemological dimension of the knowledge represents processes by which the
knowledge is transferred from tacit to explicit and vice versa. Ontological
dimension describes the knowledge creating processes between individual, group
and organisation. However, many researchers (e.g., Talvitie and Ihanus, 2002;
2003; Cook and Brown, 1999; Walsham and Barret, 2005) have argued that tacit
knowing and explicit knowledge are distinct items and they cannot be transferred
from one to another, but both explicit knowledge and tacit knowing are in relation
with each other enabling one another so that explicit knowledge is a tool for
knowing which in turn can create new knowledge for further knowing in practice.
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Freud’s view according to Talvitie and Ihanus
Recently also Freud’s unconsciousness has came to the scientific discourse
again (e.g., Talvitie and Ihanus, 2002; 2003). Freud’s central hypothesis was that
much of mental life, including thought, feeling, emotion, is unconscious. Despite
of the neuro-psychoanalysis basis of Talvitie and Ihanus they use the cognitive
ontology aiming to participate in cognitive discussion of the creation and use of
conscious and unconscious knowledge and knowing, respectively. When Freud
used the notion repressed, Talvitie and Ihanus talk about unconscious. Freud
described the repressed as part of the unconscious as something that has content.
Freud often expressed the thought that the unconscious could become conscious,
‘das Bewustwerden’ (Talvitie and Ihanus, 2003). Talvitie and Ihanus and many
other current neuro-psychoanalysts argue that firstly, there is unconscious, implicit
content and processes in human brains, mental or neuro-physiological, secondly
unconscious content cannot be transferred conscious.
Hence, according to Talvitie and Ihanus (2003) we possess representations,
the existence of which we are not aware of. Affective and motivational processes
are often unconscious. We have to separate processes (what happens
unconsciously), on the one hand, and non-conscious contents (what exists in our
mind which we are not aware of), on the other. When something is remembered,
we are conscious of event, and this happens via the activation of a representation.
Moreover, we are not conscious of the representations, but it is the existence and
activation of it that enables us to be conscious of the event. The representation
also relates to the notion meta-representation, the knowledge of knowledge.
Talvitie and Ihanus give an example. When we are asked:” Can you say the letters
of the alphabet in correct order?” We say:” Yes.” without try it beforehand. Thus,
we possess knowledge about our knowledge and we are conscious or not of the
existence of the representation, but we are not conscious of the content and
process of unconscious. However, Polanyi (1966) does not use the notion
unconscious and its representation, but he uses the notion tacit knowing, because
like Cook and Brown (1999) state it, knowledge is of the epistemology of
possession and knowing of the epistemology of practice.
Conclusions
Consequently, based on various philosophical views of knowledge and
knowing we can say that knowledge and knowing are inseparable part of human
action and they manifest themselves in explicit and tacit representations in
individual and social contexts when human interacts with the world and each
other.
Thus, representations may play a role in learning. Students may have
various unconscious meta-skills or representations the existence of which they are
aware of in the ICT network based learning situation, e.g., when they search
information from the Internet more or less efficiently and creatively enabling
intended learning. But also in science oriented rationalistic learning informal and
even unintended learning may play a role, because according to the researcher’s
unconscious representations, emergent situations near to the research problem,
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e.g., in reading scientific articles, or searching information from the Internet, may
cause event of which unconscious representations enable us to be conscious of
new ideas for the research at hand, which ideas otherwise does not have emerged.
Walsham and Barrett (2005, 4), based on Polanyi’s thinking that there is no
explicit knowledge independent of individual’s tacit knowing, speak of the use of
ICT for knowledge management put forward: “All databases, online data sources,
or the content of e-mails, are ‘explicit knowledge’, which should not be confused
with the much deeper tacit knowing of individuals which created them in the first
place. And will they be meaningful and helpful to others accessing them? This
will depend on whether they connect well to the tacit knowing of the user, and
offer something new or interesting to this person.” Hence, on the one hand,
individual’s tacit knowing gives meaning to the information found from the
Internet guiding individual’s own knowledge creation process, on the other hand,
when sending the information found to the other individual who uses it for his/her
own knowledge creation, the meaning of the information according to the user’s
tacit knowing differs from the meaning of the original information interpreter who
found the information.
3.3.2 Information systems and organisation perspectives
Because the e-learning system can be seen also as an information system in
organisational context when the e-learning development, implementation and use
processes are concerned, we next see knowledge and knowing from information
systems and organisation perspectives mainly by using the lenses of Stenmark
(2001), Cook and Brown (1999) and Blackler (1995).
Stenmark’s view
Stenmark (2001) have found interesting point in Polanyi’s thinking when
contemplating how Intranet documents can be used to make tacit knowledge
tangible without becoming explicit, suggesting that tacitly expressed entities not
necessarily are beyond the reach of information technology. The troublesome
aspect of tacit knowing is its elusiveness, because we are ourselves not fully aware
of it, there is no personal need to make it explicit on the individual level, and there
is a potential risk of losing power and competitive advantage by making it
explicit. Related to actions tacit knowing can be related to interest to act in work
or leisure time. Our interests are instances of tacit knowing though the interests
are difficult to define. Reason why we intuitively know what we are interested in
when we see it may be explained by applying Polanyi's theories. Polanyi claims
that tacit knowing has two distinct properties, which he names its proximal and
distal terms. The proximal term is the part that is closer to us, while the distal part
is further away. In Polanyi's example he describes how the police help a witness
who is unable to describe a suspect to create a photo-fit picture by selecting
images from a large selection of human features such as eyes, noses and hair. By
attending from the first, closer image that resides within, to the second, more
distant picture collection, the witness is able to communicate his/her awareness of
the face. Tacit knowing, argues Polanyi, the understanding of the unity that this
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proximal/distal pair together constitutes. We become aware of the proximal term
only in the presence of the distal term but remain unable to communicate the
former. Applying Polanyi's notion of the proximal and distal terms, we see that
when attending from our interests - the proximal term - and attending to the
document - the distal term - we are able to recognise and express our interests.
Therefore, Stenmark concludes that the interests, e.g., in a form of the Intranet
document, can make tacit knowing tangible for various parties in the group
communication via the Intranet.
Consequently, there is a need for some mediating artefact with common
interest, different from orally or literally expressive language, e.g., the Internet, the
Intranet, some document from a common database, etc., between the
communicating parties in order to get something useful and tangible about each
others tacit knowing. However, in the short run the interpretation of this
“tangible” may be different concerning the communicating parties, but in the long
run there may be possibility to acquire some common understanding.
Cook and Brown’s view
Cook and Brown (1999) base the differentiation between explicit
knowledge and tacit knowing on the work of Polanyi. They claimed that it is
important not to mistake using one form of knowledge as an aid in acquiring the
other with one form being 'converted' into the other. Tacit knowledge cannot be
turned into explicit, nor can explicit knowledge be turned into tacit. Organisations
are better understood if explicit, tacit, individual and group knowledge are treated
as four distinct and coequal forms of knowledge (each doing work the others
cannot), and if knowledge and knowing are seen as mutually enabling (not
competing). Cook and Brown (1999) hold that knowledge is a tool of knowing,
that knowing is an aspect of our interaction with the social and physical world,
and that the interplay of knowledge and knowing can generate new knowledge and
new ways of knowing. Furthermore, Cook and Brown make a differentiation
between individual and group knowledge. In addition to the epistemology of
possession, i.e., explicit knowledge, Cook and Brown differentiate four forms of
knowledge, i.e., on the individual level concepts and skills, and on the group level
metaphors and genres, and use the notion the epistemology of practice which
includes specific understandings of 1) the term practice including behaviour when
acting in a context, 2) the distinction, drawn from the pragmatists, between
knowledge and knowing, 3) John Dewey's concept of productive inquiry, i.e.,
eagerly doing what is meant to do, 4) the notion of interaction with the world, and
5) the idea of dynamic affordance.
The beginning of the notion “epistemology of possession” is in Descartes’
statement “Cogito ergo sum – I think therefore I am”– the objective claim of the
world that knowledge is something held in the head of individual – acquired,
modelled, expressed objective and explicit terms. For instance, Simon (1991)
states that all learning takes place inside individuals’ heads. Cook and Brown
(1999, 385) refers also to Orr (1996) who states: “body of knowledge is possessed
by groups – not individuals – same language is needed - group knowing emerges
in the practice situation, e.g., IT support team upgrading a large ICT network”,
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and “practice is coordinated activities of individuals and groups in doing their
‘real work’ as it is informed by a particular organisational or group context –
practice includes action – behaviour (action with meaning).” Furthermore,
“knowing is dynamic, concrete, and relational – necessary to action, but only part
of action”. And Dewey put forward: “knowing is literally something we do – not
something we possess – we must see knowledge as a tool at the service of
knowing”, “productive inquiry is that aspect of any activity where we are
deliberately (though not always consciously) seeking what we need, in order to do
what we want to do” (Cook and Brown, 1999, 385). According to Dewey (Cook
and Brown, 1999), interaction with the world – knowledge is about possession to
show something individual or group possesses or need to possess – knowing is
about relation: it is about interaction between the knower(s) and the world. –
There is the physical world to make use the power of materials, their inherent
constrains must be honoured. – To master any craft is to learn how to turn
constraints of their materials into opportunities for design. – There is the social
world of which to be honoured the strengths, limitations, and character of
individuals and groups to engender coordinated and directed action or practice, at
least intuitively. Knowing as an aspect of action can make use of bits of
knowledge as tools. The knowledge about the social and physical world
“disciplines” our interaction with the world. – Knowing is to interact with and
honour the world using knowledge as a tool.
How characteristics of the world give clues to our perceptions as to what
we can and can’t do with them is the sense of ‘affordance’ (Gibson, 1977 in Cook
and Brown, 1999). Affordance is not about perception, but about relationship
between characteristics of the world and issues of inherent concerns to people. We
think that, for instance, in the Internet clues can guide learner to find information
near to the learning target. - Dynamic affordance means forms of affordance that
emerge as part of the dynamic interaction with the world – e.g., as clumsiness or
fluidity in our activities. The emergence of the properties of our interactions with
the world raises the question: how we might deal with them, what use we make of
fluidity or how to address clumsiness, i.e., what those properties of interaction
afford – they are questions of dynamic affordance. Dynamic affordance has both
intuitive and conceptual sense, e.g., intuitively the activity of riding around with a
bicycle dynamically affords the acquisition of the needed knowledge.
Conceptually dynamic affordance lies in the real and subtle interaction between
the rider and the bicycle in motion. Because the interaction between the rider and
bicycle dynamically affords both the acquisition of knowledge and the use of
knowledge once acquired, it is doing epistemic work that knowledge alone cannot.
The activity of addressing facilities and frustrations dynamically affords knowing.
Dynamic affordance and knowing play an essential role in how knowledge
– explicit and tacit, individual and group – is generated, transferred, and used in
organisations and these activities acquire particular shape and meaning from their
organisational contexts, i.e., being not only actions but also practice. (Cook and
Brown, 1999)
The metaphor “generative dance” means to bridging
epistemologies of possession and practice in which, on the one hand, individual
and group, on the other hand, explicit and tacit dimensions are concerned. For
individuals explicit knowledge means concepts, for groups metaphorical stories,
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for individuals tacit knowing means skills, for groups genres, joint understanding
of the shared meanings of individual group members’ own meanings of the
perceptions of the interaction with the world. The genre dynamically affords a
generative dance within which the creation of new knowledge and new ways of
using knowledge is possible. Knowing entails the use of knowledge as a tool in
the interaction with the world. This interaction, in turn, is a bridging, a linking of
knowledge and knowing. And bridging epistemologies makes possible the
generative dance, which is the source of innovation, and which constitutes the
ability to generate new knowledge and new ways of using knowledge – which
knowledge alone cannot do. This generative dance is depicted in Figure 3.3.
Individual
Group

Concepts

Metaphors

Explicit
Knowing as
action

Tacit
Skills

Genres

Figure 3.3 Bridging epistemologies: The generative dance between organisational
knowledge and organisational knowing (Cook and Brown, 1999)
As the conclusion, of the notion bridging epistemologies, Cook and Brown
mean adding knowing to knowledge (Figure 3.3). Knowing entails the use of
knowledge as a tool in the interaction with the world. This interaction, in turn, is a
bridging, a linking of knowledge and knowing. And bridging epistemologies
makes possible the generative dance, which is the source of innovation. Therefore,
according to Cook and Brown (1999) the genre, namely the shared meaning of the
practice based on the information found, can be reached by negotiating a joint
understanding of the information how to use it in practice. To carry out the
practice according to the information found requires conversations of the
meanings of the information dynamically used between both parties to reach the
joint understanding. As Cook and Brown (1999) metaphorically states of the
conversation that it dynamically affords a generative dance within which the
creation of new knowledge and new ways of using knowledge are possible.
Blackler’s view according to Poikela and Poikela
On organisational level knowledge can be seen as embrained, embodied,
encultured, embedded and encoded (Blackler, 1995). According to Blackler
(1995) applied by Poikela and Poikela (2004, 62, Figure 3.4) knowledge can be
firstly, encoded i.e., symbolic and fixed in a particular source, e.g., theoretical
knowledge. Secondly, knowledge can be embedded, being composed of facilities,
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resources, routines and particular roles in organisation, e.g., individual mental and
physical skills as well as organisational skills as complex compilation of factors
connected to technological and social networks between individuals in
organisation. Thirdly, knowledge can be embrained including propositional and
declarative knowledge elements like internalised facts and acting principles.
Fourthly, embodied knowledge emerges in acting being partly explicit and partly
tacit as knowing how. Finally, encultured knowledge exists collectively and is
produced communally being fixed to other knowledge types and being constructed
according to these knowledge types. Encultured knowledge can be, on the one
hand, subjective, e.g., in the mode of the development of joint shared
representations, on the other hand, objective not connected to particular individual
or organisation, e.g., general behaviour between individuals in particular national
culture.
Encoded knowledge

Information

Encultured
knowledge

Embrained
Embodied
knowledge

Embedded knowledge

Objective knowledge

Subjective knowledge

Figure 3.4 The work as the knowledge environment (Poikela and Poikela, 2004,
62; Poikela, 2003, 290)
Objective knowledge can also be described as the combination of
propositional, practical knowledge through which information can be processed to
experienced knowledge (Poikela and Poikela, 2004, 58). In this process tacit
knowing interplays in practice with propositional and practical knowledge the
latter two being as tools to enhance tacit knowing, i.e., skills, expertise and
competence. On the other hand, Amabile (1996 in Vera and Crossan, 2005)
defines expertise as domain-relevant and task-related skills that depend on innate
cognitive abilities, innate perceptual skills, experience, and formal and informal
education. Therefore, we think that expertise can be seen in the holistic way as the
innate combination of various knowledge and knowing dimensions in the
combination of which encultured knowledge also is assimilated as innate and
rather enduring values, beliefs and assumptions.
In Figure 3.4 we cannot see any reason to make differentiation between
objective and subjective knowledge which we see only as conceptual division
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without any dynamics in practical learning and knowledge creation situation.
Similar distinction of knowledge can be seen in Nonaka’s (1994) dichotomy of
explicit and tacit knowledge. However, Polanyi (1966) uses the notion tacit
knowing instead of tacit knowledge, indicating the dynamic and holistic nature of
knowing. We advocate the view of Polanyi and Cook and Brown (1999) presented
above and the approach of organisational becoming of Tsoukas and Chia (2002)
applied to learning and knowledge creation. Tsoukas and Chia (2002) point out
that organisational change, which from our point of view can be understood as an
intended and unintended learning process can be seen, on the one hand, as
synoptic, i.e., stabile and ex post facto, and on the other hand, as performative,
i.e., experienced by practitioners as unfolding process, a flow of possibilities, and
conjunction of events and open-ended interactions occurring in time.
However, Poikela (2003, 290; also Poikela and Poikela, 2004, 63) argues
that the division of objective and subjective knowledge enables tacit knowing, but
also potential knowledge which is hidden in the information environment. In order
to exploit potential knowledge both explicit and implicit knowledge are required.
Particularly in ICT network based learning potential knowledge can be exploited
with the facilitation of ICT which includes means to collect, save, manage,
deliver, and process large and fragmented information sources with the memory,
as well as processing and communication power of ICT.
Hargadon and Sutton (1997) in ICT context divide resources as products
and prototypes (physical resources), staff and organisational structures (human
resources), and knowledge bases (informational resources). Järvinen A. (1999)
combines Blackler’s (1995) five types of knowledge and Hargadon and Sutton’s
(1997) different resource types and outlines the facilitating arrangements for
knowledge creation on individual, group, and organisation levels contributing
learning.
As a consequence, we think that the resource types technical, human and
informational (Järvinen, 2003) can be joint to work together to enable the
exploitation of the potential knowledge hidden in the information resources. In the
e-learning context ICT as a technical resource with other practical facilities like
routines, habits, norms in a group or organisation can enable or constrain the
knowledge creation, i.e., transferring the potential knowledge as competence and
expertise in dynamic relationship between educated codified, propositional
knowledge and in practice embodied and embrained knowing. The encultured
knowledge is embedded not only in propositional knowledge, but particularly in
potential knowledge which is included in organisation’s symbolic and concrete
information resources. We particularly would also emphasise that the ICT
artefacts and their facilitation in e-learning include encultured knowledge about
values, beliefs, practices, norms and rules which may either enable or constrain
the realisation of the potentiality of the information resources into knowledge and
knowing on individual, group as well as organisational level.
Conclusions
As a result holistic view of learning even in the higher education context
both on individual, group, and organisational level needs concept “tacit knowing”
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which may make implicit, intuitive, as well as unintended learning possible in
supporting goal oriented intended and explicit learning which in turn can be used
as a tool for further knowledge creation in practical learning situations. Therefore,
knowledge and knowing dynamically afford new knowledge creation, i.e.,
learning, in practical learning situations which may occur in any everyday life
situations. The potential knowledge hidden in information resources and
potentiality to create knowledge with the facilitation of ICT via human agency can
be exploited in ICT network based learning contexts.

3.3.3 Conclusions
About epistemological assumptions we can conclude that firstly, from
philosophical perspective knowledge and knowing are inseparable part of human
action and they manifest themselves in explicit and tacit representations in
individual and social contexts. However, tacit knowing according to its definition
remains “tacit” and our knowledge about it remains as a “guess” which we can
only believe to be plausible.
Secondly, from individual and organisation perspectives explicit
knowledge as concepts and metaphors, stories, can be seen as a tool for knowing
which may emerge in action as skills on individual and as genres on group level.
In human mind knowledge and knowing resides in beliefs, values and acting
principles and evolves in deliberations in mind and in acts in reality where
perceptions, experiences and acquired information may transform knowledge and
knowing as new beliefs and acting principles, as well as may change the order of
the existing values.
Thirdly, knowledge can be represented in symbols as theoretical, in
embedded as organisational facilities, resources, acting norms and roles,
embrained as internalised theoretical knowledge and acting principles, embodied
as knowing how, and encultured as general behaviour in particular culture.
Therefore, we see knowledge and knowing in organisation as holistic
representing themselves in various modes, e.g., in ICT facility and its
development and use in learning context.

3.4 Assumptions of methodologies
We next describe the assumptions of critical realism and its critique
according to Bhaskar (1978, 1979) and its defender Mingers (2004a; 2004b) as
well as critique from Klein (2004) and Monod (2004). Thereafter, we describe the
assumptions of design science. Finally, we juxtapose design science assumptions
with critical realism.
Assumptions of critical realism
According to Mingers (2004a) on the background of IS research and
systems development are, on the one hand, positivist, more generally empiricist
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philosophy, and on the other hand, interpretivism, more generally
conventionalism. From paradigmatic perspective the divide between isolationists,
emphasising distinctively different paradigms and their incommensurability, and
pluralists, emphasising diversity of paradigms and research methods, has been
evident. Critical realism tries to span positivism – interpretivism gap based more
on pluralist than isolationist paradigm.
The original aims of critical realism (Mingers, 2004a) were 1) to reestablish a realist view of being in the original domain whilst accepting the
relativism of knowledge as socially and historically conditioned in the
epistemological domain; and 2) to argue for a critical naturalism in social science.
Critical realism is becoming influential in a range of disciplines and research
methods in general (e.g., Layder, 1993).
The form of the argument in critical realism establishing a stratified
ontological domain, i.e., the real, the actual, and the empirical, is a transcendental
one (Mingers, 2004a).
Bhaskar (1978, 92) separates actual events and laws in open systems, i.e.,
systems where the consequents of the instantiations of the antecedents of laws are
not invariably realised. In open systems laws if they are to be actual cannot be
universal (‘strong actualism’); and if they are to be universal cannot be actual
(‘weak actualism’). The problem of strong actualism is that there are no
unconditional sequences known to science. The problem of weak actualism is that
the application of laws is restricted to closed systems. Bhaskar (1978, 92) rejects
both strong and weak actualisms and presents the notion transcendental realism,
which regards laws “…as normic or transfactual statements that apply in open and
closed systems alike.” Closures are important in the experimental establishment of
our knowledge, but closures do not affect the ontological status of laws. On the
contrary, according to transcendental realism “…it is just because the things to
which laws are ascribed go on acting in their normal way independently of
whether or not a closure obtains that the scientific investigation of nature is
possible.”(Bhaskar, 1978, 92)
Transcendental realism is contrast to Kant’s transcendental idealism.
Referring to Monod (2004) Kant defines two aspects of the object: “things in
themselves”, our increment “das Ding an sich” (noumena), independent from the
observer, and the other hand, phenomena. Phenomena are appearances and the
definition of phenomena according to original Kant (29, 101) (Monod, 2004, 110)
is: “Appearances are called by us “beings of senses” (phenomena) because we
distinguish the way in which we intuit them from the character that they have in
themselves.” “Things in themselves”, opposed to phenomena are unknowable:
“Our rational cognition applies only to appearances and leaves the things in itself
unrecognised to us.” In physics, for instance, Niels Bohr (1963, 207) according to
Monod (2004, 110) states: “It is impossible to make a clear distinction between
the behaviour of the objects and the interactions with measurement instruments
that are used do define the conditions under which phenomenon appears.”
Therefore, natural science can be regarded in this sense interpretive and
hermeneutic. According to Monod (2004, 113) Kant’s transcendentalism is not
about a “knowledge of universal and a-historical”, but conversely about an inquiry
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asking what are the possibilities and the conditions of knowledge, i.e., its
limitations.
Monod (2004) criticises critical realism from transcendental idealism
perspective referring to “stratified ontology” according to which “science is about
objects, entities and structures that exist (even perhaps unobservable) and
generate the events that we observe.” According to Monod (2004, 119, 120)
critical realism claims to “address successfully” observer-dependence,
impoverished explanation, and the dislocation between natural and social science.
Observer-dependence is not a problem, but contemporary physics is against
realism (Bohr, 1963, 207), and therefore, from “enduring entities” to “generative
mechanisms “ (Mingers, 2004a). The “impoverishment of explanation” is not a
problem, but a characteristic of contemporary physics. “Dislocation between
social and natural sciences” is already invented according to most of the
contemporary trends of sociology. Consequently, Monod’s (2004) criticism is
mainly based on Kant and contemporary physics, i.e., the notion of “realism” in
critical realism.
However, this transcendental idealism is rejected in critical realism,
because social sciences are different than natural sciences. According to Mingers
(2004b) critical realism is clearly opposed to positivism in any domain, because
social domain is significantly different to the physical domain in terms of
ontology, epistemology and self-referentiality. Natural sciences, according to
positivism/empiricism are based on universal generalisations from empirical
observations. Critical realism conceptualises the social world as an interaction
between self-aware agents and social and cultural structures which both enable/
constrain action and are themselves reproduced and transformed in the process.
Hence, critical realism accepts many of the claims of hermeneutics concerning the
inherent meaningfulness of the social world. Ontologically social objects do not
exist in the way physical ones do, i.e., subject independent, and epistemologically
there is no possibility of facts or observations that are independent of actors,
cultures or social practices (Mingers, 2004a).
The ontology of critical realism includes intransitive and transitive objects.
Intransitive objects are the world of things and structures independent of our
knowledge of them. Bhaskar (1979, 13) describes the intransitive objects as
follows:
“On the transcendental realist system a sequence A, B is necessary if and only if
there is a natural mechanism M such that when stimulated by A, B tends to be
produced. And it is a condition of the possibility of science…that such objects
exist and act, as what may be termed the intransitive objects of scientific inquiry,
independently of their identification.”
However, Bhaskar (1979, 19) refers to Humean notion of causality which
means that causality is reduced to sequences of events, and events to experiences.
Hence, there is no necessity connecting causal effects. And the causal description
is a description of constant conjunction of events. But the weakness of the
Humean concept of laws is that it ties laws to closed systems, i.e., systems where a
constant conjunction of events occurs (Bhaskar, 1978, 14). However, in closed
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system experimental establishment or the practical application of our knowledge,
i.e., transitive objects, are not sustained as in open system.
Transitive objects of knowledge, according to Bhaskar (1979, 15) are
“…antecedently existing cognitive materials…So science must be seen as a social
process, whose aim is the production of the knowledge of the mechanisms of the
production of phenomena in nature, the intransitive objects of inquiry.”
In other words according to Bhaskar (1978, 17, 18) knowledge is, on the
one hand, a social product, produced by means of antecedent social products. On
the other hand, knowledge comes to be produced, exists and acts quite
independently of men. Therefore, two dimensions of knowledge exist, a transitive
dimension and an intransitive dimension. In the transitive dimension the object is
the material cause or antecedently established knowledge which is used to
generate the new knowledge. In the intransitive dimension the object is the real
structure or mechanism that exists and acts quite independently of men and
conditions which allow men access to it.
Bhaskar (1979, 27-28) derives ‘critical naturalism’, on the one hand, from
positivist tradition, on the other hand, from hermeneutical tradition rejecting this
dichotomy and replacing it as a new critical naturalism, which Bhaskar (1979, 28)
describes as follows:
“Such naturalism, it will be shown, can do justice to the proto-scientific
intuitions of both positivism and its hermeneutical foil. However, in contrast to
positivism, it can sustain the transfactuality of social structures, while insisting on
their conceptuality (or concept-dependence). And in contrast to hermeneutics, it
can sustain the intransitivity of both beliefs and meanings, while insisting on their
susceptibility to scientific explanation and hence critique, in a spiral (rather than
circle) which reflexively implicates social science as a moment in the process that
it explains.” Therefore, critical realism acknowledges epistemic relativity of
science.
From positivist tradition critical realism sustain causal laws and
generalities at work in social life, and these laws may be opaque to agents’
spontaneous understanding. But where positivism errs is the reduction of these
laws to empirical regularities and thus in identifying them. Therefore, social
sciences cannot be predictive, but exclusively explanatory. (Bhaskar, 1979, 27)
From hermeneutical tradition critical realism sustains that the social
sciences deal with a pre-interpreted reality, a reality already brought under
concepts by social actors, i.e., a reality already brought under the same kind of
material in terms of which it is to be grasped. The subject matter of human
sciences is, at least partly, in a subject – subject (or concept – concept) relation,
rather than a subject – object (or concept – thing) one. This methodological
difference is also correct. But where hermeneutics errs is the possibility of
rationally defensible conceptual criticism and change referring to the aspects of
reality. (Bhaskar, 1979, 27)
Klein (2004) builds his criticism against critical realism described by
Mingers (2004a) mostly on the conception of Habermas’ critical social theory
(Habermas, 1984) which also considers its transcendentalism. But critical realism
is more reflective than current practice of interpretivist research. Critical realism

Erkki Koponen

95

demonstrates limited to causal mechanisms. Interpretivists state that causal
mechanisms alone are insufficient to explain all that should be explained.
Interpretivism admits that the researcher interprets what is happening in the
research setting by relating to his/her own life world. The larger the distance
between the life world of the setting and the researcher’s own the more difficult
and error prone is this process, earlier called double hermeneutics. Single
hermeneutics may emerge in natural science when some natural occurrence is
interpreted, e.g., according to research literature. According to Klein (2004)
critical realism remains silent about how double hermeneutics is to be handled.
Furthermore, Klein’s (2004) important criticism focuses on social norms and
values of critical realism in which values of freedom and emancipation are at the
core. However any value discourse exists. There is no systematic treatment where
values come from, and how we should address value conflicts and how cultural
values might change. Moral-practical discourse fails to analyse ontological status
of social norms and cultural values. Because values are not explicated, critical
realism is close to positivism. As Klein (2004) states, in IS research social value
neutrality is impossible.
Mingers (2004b) answers to Klein’s (2004) criticism that critical realism
advocates ontological and epistemological pluralism. But what is important is that
Mingers (2004b) admits that critical realism does not systematically incorporate
norm and values in its ontology and epistemology. Mingers (2004b) refers to
Bhaskar (1993, 211) and states: “... that social science can often show that
particular beliefs are false and also how these beliefs are essential in maintaining
the status quo in that society. This can justify changing society in order to change
the false belief. This line of argument has the potential to be developed into a
moral realism – i.e., the idea that there may be moral truths that can be
discovered.” This statement shows that critical realism also deals with value issues
and can be developed further.
Therefore, in IS research Klein’s (2004) demand of the values and moralpractical discourse we advocate particularly for ISD (information systems
development), i.e., in design science. Klein proposes to apply Kant’s “practical
rules” as a starting point. Practical rules are simply rules for doing things. Kant
specifies three types of rules: rules of skill, rules of prudence, and categorical
(moral) rules. Categorical rules are important when IS has to deal with social
value conflicts in practice. Categorical rules can be regarded as ultimate values or
ethical standards. Forms of normative knowledge are required to formulate and
apply rules in IS practice. In IS design research must not be limited to rules of skill
and prudence, but should also address what is good or bad, or right or wrong in
any particular application, e.g., in our case the e-learning development,
implementation and use. Klein (2004) regards the need for normative knowledge
which goes beyond rules of skills the biggest challenge for future of IS research.
Mingers (2004a) regards the realist method of science as a retroduction,
i.e., abduction where can be taken some unexplained phenomenon and propose
hypothetical mechanism that, if they existed, would generate or cause that which
is to be expected. How do we know that such hypothetical mechanisms exist? At
one level we can never know for certain. However, the intransitivity of real
structures means that they have potential for effects that are out of our control. By
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testing these potentialities, emerging as possibilities or constraints, alternative
explanations can be eliminated.
Assumptions of design science
According to Niiniluoto (1993) design science differs from descriptive
science which includes basic research and predictive science. Design science
belongs to applied research which also includes predictive science. From practical
points of view the roots of design science are in technology development and
scientific problem-solving. Basic of fundamental research should describe what
the world, i.e., nature, man, culture, society is like. Basic research follows the
course of scientific realism and allows us explain and understand reality. A typical
result of basic research is a deterministic or probabilistic causal law of the form X
causes Y in situation B, or X tends to cause (with probability p) Y in situation B.
These laws can also be used for prediction. Predictive sciences including to both
descriptive and applied science are said to have predictive power. Design science
is prescriptive and follows the law, if you want Y and you are in situation B, you
ought to do X.
Table 3.1 Five knowledge interests of Habermas (1972) and design theory (Gregor
and Jones, 2007; Walls et al. 1992; 2004) (modified from Järvinen 2004, 185)
Interest of
knowledge

Veristic
theoretical

Technical
theoretical

Hermeneutic
theoretical

Emancipatory
theoretical

Function
of
knowledge
Goal

Explanation

Prediction

Understanding

Critique of
ideology

Search for
truth

Control of
nature and
society

Communication
and
interpretation
of tradition

Liberation
from false
cognisance

Mathematics
Philosophy

Natural
sciences
Systematic
Social
Sciences

Humanities

Critical social
sciences
Psychoanalysis

Examples

Design
theoretical
(prescriptive)
(Gregor
and
Jones,
2008;
Walls et al.,
1992; 2004)
Designing the
product or the
process
Description of
the new artefact
or
the process for
the new artefact
construction
Information
Systems

In order to place our research approach to the particular theoretical
framework according to the interests of knowledge we look at the following Table
3.1 in which knowledge interests of Habermas (1972), i.e., technical, hermeneutic,
and emancipatory, added with Niiniluoto’s (1980) veristic knowledge interest, and
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design theoretical, i.e., prescriptive (von Wright, 1963; Niiniluoto, 1993; Walls et
al., 1992; Iivari, 2007; Gregor and Jones, 2007) knowledge interest, are depicted.
Design theoretical knowledge interest is prescriptive and therefore, has to
be separated from descriptive knowledge (Iivari, 2007; Walls et al. 1992). The
function of knowledge in design theoretical knowledge interest is to produce
knowledge for product designing and process designing and the goal of the design
theory is the description of the new artefact and the process for the new artefact
construction. In our case Information Systems is the natural example of a design
science. Information Systems as a design science builds IT meta-artefacts, i.e.,
design product and design process knowledge that support the concrete IT
applications. In Information Systems kernel theories, i.e., theories from natural
and social sciences, governing design requirements and design process (Walls et
al., 1992), is the connection between descriptive and prescriptive research, and the
explication of practical problems to be solved, existing artefacts to be improved
and analogies and metaphors to be used (Iivari, 2007) connect design science to
practice and existing design research.
Referring to Deetz (1996) we can see that technical theoretical knowledge
interest represents traditional, hermeneutic theoretical represents interpretive, and
emancipatory theoretical represents critical and dialogic discourses. Our
interpretation about prescriptive theoretical knowledge interest (e.g., Walls et al.
1992; Iivari, 2007) is that it cannot be included Deetz’ discourses in which
descriptive research only is concerned.
Prescriptive interest of knowledge is based on von Wright’s (1963, 10)
statement: “If you want to make the hut habitable, you ought to heat it.” Niiniluoto
(1993) continues more generally about a technical norm that if you want Y, and
you are in situation B, then you ought to do X. This technical norm is true if and
only if X is necessary condition for Y. This kind of conditional norm Niiniluoto
also calls as recommendation in which the condition X can be stated as “you
ought to”, “it is rational for you”, or “it is profitable for you” to do X. For
instance, in the contexts of the e-learning development, implementation and use it
is possible to make recommendations which aim to enhance learning, e.g., develop
and implement the e-learning dispositions so that the students have possibilities to
use the Internet based learning material databases and communication tools to
acquire information. Because it is not sure that the recommendation in a particular
situation enhances learning, the recommendation should be tested in practice.
Conclusions
According to Mingers (2004a) we summarise characteristics of social
phenomena referring to critical realism. Ontologically social structures do not
exist independently of the activities they govern. Social structures do not exist
independently of the agents’ conceptions what they are doing, i.e., agency always
requires some degree of interpretation and understanding of the meaning of the
actions undertaken which Giddens (1979) calls “double hermeneutics”. Social
structures are localised in both space and time. Epistemologically social systems
are inherently interactive and open. The possibilities of measurement are very
limited since intrinsically the phenomena are meaningful and meanings are
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difficult to be measured, only understood and described. Relationally social
science is itself a social practice and therefore inherently self-referential. Social
theories must be self-consistent in not contradicting their own premises since they
are part of their own domain.
Consequently, Bhaskar’s critical realism (critical naturalism) combines
intransitive objectivity (real world) and transitive subjectivity (activity) which
interact, when human interprets the world. Also Niiniluoto (1999, 13) states that
critical scientific realism has its roots in ‘fallibilist’ tradition in epistemology and
its two main variants claim that scientific theories are either uncertain-butprobably-true or false-but-truthlike hypotheses. Niiniluoto mention Engels, Peirce,
Popper, Bunge and Sellars as representatives of critical scientific realism.
Therefore, Bhaskar’s critical realism in Deetz’ terms seems to be near to
the interpretive quadrant, despite of the different ontology of it which includes
both conceptuality and transfactuality of social structures, and intransitivity of
beliefs and meanings and their critique in a spiral. Accordingly, we see that
critical realism resides in the intermediate position of realism and nominalism
(ontology), as well as positivism and antipositivism (epistemology) in the
classification of Burrell and Morgan (1979) ‘spanning’ the objectivist and
subjectivist approaches.
Monod’s (2004) criticism is mainly based on Kant and contemporary
physics (Bohr, 1993), i.e., the notion of “realism” in critical realism. Therefore,
Monod (2004) regards realism in critical realism as “weak”.
Klein’s (2004) criticism is mainly based on “critical”, i.e., interpretivism
and social norms and values. Therefore, Klein (2004) regards interpretivism as
well as social norms and values in critical realism as “weak”.
We conclude that critical realism can be regarded “strong” based on
Mingers (2004a; 2004b) as an intermediate background theory between realism
and interpretivism. Therefore, in future IS research critical realism might be
possible to “strengthen” from realism perspective taking more into account
material possibilities and constraints of ICT (e.g., Leonardi and Barley, 2008) in
addition to social structures, and from interpretive perspective, e.g., by using
critical social theory according to Klein (2004).
Furthermore, IS design science research as prescriptive value-laden science
and IS design and use practice need general values and norms according to Klein’s
(2004) advice and are subject to be included alongside critical realism. Mingers
(2004b) also states that critical realism deals with moral issues which can be
developed further.
As a conclusion of the assumptions of critical realism and design science
we see that standards for normative knowledge which goes also beyond rules of
skills should be formulated for IS design research. Therefore, we see that critical
realism, normative knowledge and ethical standards, and IS design research and
practice are appropriate to be juxtaposed in future research.
Therefore, in this study critical realism and design science as
methodological approaches are juxtaposed in order to contribute each other.
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3.5 Conclusions
We next conclude of the ontological, epistemological and methodological
assumptions. Firstly, we use metatriangulation (Lewis and Grimes, 1999) as a
paradigmatic approach of our study, which includes multiparadigm reviews
involving the recognition of divides and bridges in existing theories,
multiparadigm research involving the paradigm lenses to collect the data, and the
metaparadigm theory building juxtaposing and linking the conflicting paradigm
insights within a novel understanding. Our two paradigm insights juxtaposed are
critical realism and design science.
Secondly, about the ontological assumptions we see the human being as the
intellectual, emotional and voluntary creature. Therefore, the human being is
determined through quantity and quality, and the holistic conception of the human
being defines a human as a physical, cognitive, emotional, social and cultural
being who has own will (Rauhala, 1983; Wilenius, 1987 in Isomäki, 2005;
Wikström and Isomäki, 2008). According to Järvinen (2006a) based on Aulin
(Figure 3.1) human being has a consciousness which includes beliefs and values
which lead to actions controlled by procedural norms. The holistic view of the
human being is used in evaluating e-learning models and the e-learning
development, implementation and use processes as well as in outlining our ICT
based flexible learning infrastructure. The Internet we see according to critical
realism (Bhaskar, 1978) as a mechanism and a structure which both enables and
constrains learning. The holistic view of human being and the assumptions of the
Internet are used in evaluating e-learning models and the e-learning development,
implementation and use processes as well as in outlining our ICT based flexible
learning infrastructure. The organisation we see, on the one hand, as designed and
a natural system, and material and immaterial system, on the other hand (van
Aken, 2005c). Social construction of the information system we see from the
perspective of transformational model of social activity (Bhaskar, 1979, 39-47)
and a “web” (Kling and Scacchi, 1982). The assumptions of the organisation and
the social construction of the information system is needed formulating of the elearning research framework and in outlining our ICT based flexible learning
infrastructure.
Thirdly, about the epistemological assumptions we see that from philosophical
perspective knowledge and knowing are an inseparable part of human action
(Cook and Brown, 1999). From the individual and organisational perspectives
explicit knowledge emerges as concepts, and metaphors and stories as tools for
knowing. Implicit, tacit knowing in human practice cannot be converted to
explicit. In the human mind knowledge and knowing reside in beliefs, values and
norms. The assumptions of knowledge and knowing are important in all the
phases of the e-learning development, implementation and use when on
individual, group as well as organisation level learning and common
understanding are endeavoured.
Finally, about the methodological assumptions we see that critical realism as
an intermediate between realism and interpretivism makes possible to take into
account the material and social structures as possibilities and constraints.
Therefore, the critical realism resides in the intermediate position of realism and
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nominalism (ontology), as well as positivism and antipositivism (epistemology) in
the classification of Burrell and Morgan (1979) ‘spanning’ the objectivist and
subjectivist approaches. Critical realism has intransitive ontology and transitive
epistemology. To design science as prescriptive science the critical realism has
implication for what can be said about how to design, i.e., to develop and
implement solutions, and how this knowledge can be developed. Therefore, Klein
(2004) proposes that critical realism should more deal with value and moral
issues. Hence, we see that critical realism, normative knowledge and ethical
standards, and IS design research and practice are appropriate to be juxtaposed in
future research. The critical realism and design science perspectives are mainly
used in outlining our ICT based flexible learning infrastructure. As an application
of the methodological approach we use theoretical triangulation (Denzin, 1970)
which juxtaposes critical realism and design science.
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4 Holistic framework of e-learning
It is important to consider the e-learning as a larger learning,
organisational, and societal phenomenon than only as an individual level
phenomenon, because as a new society wide ICT innovation, the adoption of the
e-learning needs larger view than only the view of the e-learning course
development and use. Indeed, in e-learning, the pedagogical view is most
important, but ICT brings to e-learning also new properties, which extend over the
sphere of the individual course, i.e., processors, memories, communication tools,
and the Internet environment with various new capabilities to support or constrain
learning, e.g., the intelligent agents with various searching and information
processing properties. In the e-learning context, the ICT environment has to be
organised on society, institute, and course levels for an individual learning event
in a new way compared with the conventional classroom learning.
Firstly, society-wide technical ICT infrastructure for institutes and new
information strategies concerning pedagogy are required. Secondly, institutionwide ICT environment has to be organised with its human and information
resources including e.g., hardware, software, technical and pedagogical knowledge
and support, as well as learning contents from various fragmented sources.
Thirdly, the learning on the course level has to be organised, developed, and
supported in the computerised and networked environment in the pedagogically
efficient way. In order to achieve learning results, particularly the interplay
between course, institute and interinstitute levels is important in the organising,
developing and using of e-learning.
Communities of practice (Wenger, 1998) and networks of practice (Brown
and Duguid, 2001) involve a process of relatively close engagement in a
community with the distinguishing feature being the sharing of practice. Shared
practice in turn requires members to have the time and space, i.e., at the same time
in the same place, to collaborate (Wenger 1998 in Jones and Esnault 2004).
Brown and Duguid (2001) explicate the notion of knowledge from the information
flow perspective in the intra- and interorganisational contexts aiming to enlarge
the communities of practice to networks of practice. The information flow within
and between the organisations can be “sticky” or “leaky”. The same knowledge
which in one organisation is “sticky” may be in the other organisation “leaky”.
The context, environment and the inner culture of the organisation impact on the
fluidity of the information. The emerging practices inside the organisation
compose also subcultures. Therefore, the communities or networks of practice
with similar practices in different contexts and environments aim to facilitate the
information flow and knowledge sharing in the organisations or networks.
Cultural properties have a role when formal or informal group or organisation
behaviour is concerned.
In this chapter we firstly describe and analyse cultural properties in the elearning context. Secondly, the mindful adoption and implementation process of
the IT innovation and particularly the e-learning is explicated according to
Swanson and Ramiller (2004). Thirdly, according to Star and Ruhleder (1996) the
notion of infrastructure is extended from the conventional technical infrastructure
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to the infrastructure as a social construction which we apply to the e-learning.
Within this infrastructure, the organisational change process is seen as dynamic
including formal and informal structures (Wenger, 1998; Brown and Duguid,
2001) and functions emerging as formal, informal and improvisational activities
(Orlikowski,1996; Ciborra, 1996a; 1999), and the organisational change is seen
rather as organisational becoming (Tsoukas and Chia, 2002; ) than only as in
advance planned process. Finally, we depict our holistic framework for the elearning, which includes the perspectives of pedagogy, community with social
relations, organisation and overall management, and ICT, as overlapped and
intertwined, establishing the e-learning environment within the spatial and
temporal learning infrastructure. These perspectives compose a holistic research
framework on individual, institute and society levels for the e-learning which can
also be seen from the resource perspective (Järvinen, 2003, 12) comprising
human, technical and informational resources.
4.1 Cultural aspects in e-learning
Because the e-learning is seen as holistic including various organisational
actors with different national, organisational and work cultural backgrounds, we
next describe the notion “culture” and try to see the e-learning phenomenon
through “cultural lenses”. According to our holistic conception of human being
(Isomäki, 2005) we refer to the cultural aspects of human being (Wikström and
Isomäki, 2007) in the development, implementation and use of e-learning.
The notion of culture is often used in the context of ICT or organisation
only by name or maybe referring to nationality or ethnic properties. Gallivan and
Srite (2005, 298) put forward three definitions of the notion “culture”. Firstly,
culture is according to cross-cultural management researcher Hofstede (1980, 260)
“the collective programming of the mind which distinguishes the members of one
human group from others.” Secondly, according to anthropologist Geertz (1973,
89) culture is “an historically transmitted pattern of meanings embodied in
symbols, a system of inherited conceptions expressed in symbolic forms by means
of which [individuals] communicate, perpetuate, and develop their knowledge
about and attitudes toward life.” Thirdly, Schein (1986) researcher of the
organisation culture defines culture as the sum total of all the shared, taken-forgranted assumptions that a group has learned throughout the history. Furthermore,
Gallivan and Srite (2005, 299) refers to Robey and Azevedo (1994) who claim
that culture can be studied, for instance, by studying
1) visible symbols, artefacts, routines and practices;
2) values and beliefs that can be articulated by informants; and
3) patterns of assumptions that are deeply held, possibly without conscious
awareness
Schein (1986 in Leidner and Kayworth, 2006) argues that basic
assumptions are at the core of culture and represent the belief systems individuals
have toward human behaviour, relationships, reality and truth. Values represent a
manifestation of culture that signify espoused beliefs identifying what is important
to a particular cultural group, i.e., why people behave the way they do. Values are
merely a reflection of the underlying cultural assumptions. Furthermore, the
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culture is manifested through artefacts and creations like art, technology, visible
behaviour patterns as well as myths, heroes, language, rituals, and ceremony
(Pettigrew, 1979). Therefore, artefacts like IT are not culturally neutral. They may
symbolise different values driven by underlying assumptions and their meaning,
use and consequences. Hence, we see that in the e-learning context the national
and organisational values based on local belief systems are manifested in the
artefacts used the facilitation of learning, i.e., ICT and its various hardware and
software platforms, organisational and individual routines and practices.
Therefore, IT and in our case the e-learning system, is inherently symbolic and
value laden which may reflect, e.g., competency and legitimacy, progressivism
rather than conservatism, community rather than isolation, or rationality rather
than emotionality (Leidner and Kayworth, 2006, 371). Consequently, the elearning cannot be seen inherently as progressive and rational, and conventional
learning as conservative and non-rational. We think that the e-learning may
become progressive compared to conventional face-to-face learning in case that
the “e” gives something new value for learning, i.e., ICT may facilitate and
advance learning, e.g., by giving temporal and spatial freedom for a learner
compared to conventional learning.
We think that the three items of culture, i.e., assumptions, values and
artefacts, cannot be studied separately, rather as intertwined, forming the whole of
human cognition and action. This view is grounded on the ideas of Aulin (1982,
14) who considers “... human action as an interaction between a subject and an
object, i.e., between a conscious actor and some part of the real world, the latter
being the object of the acts discussed.” Separating the subject from the object
enables acts as tools of interaction between a subject and the world of objects. The
interaction is two-sided. The acts, e.g., observations, cause some part of reality to
be reflected in the subject’s consciousness, as a consequence of which he/she gets
information about the world. The information is somehow processed in the
consciousness and set in contact with the intentions that are pushing the subject’s
acts to certain directions or goals. Making use of his/her directed acts the subject
is then capable of impressing his/her intentions on the world and possibly
changing it in some measure to some desired direction. Hence Aulin (1982) uses
three concepts of consciousness, i.e., cognitive beliefs expressing the information
the subject has on the actual state of the world (the ‘is’), values voicing the
conception that the subject has constituted of what the world ought to be in order
to be good (the ‘ought to’), and procedural norms telling the subject how to
choose his/her acts so as to materialise his/her values in the actual state of the
world. The procedural norms are obviously functions of values and cognitive
beliefs.
Furthermore, Gallivan and Srite (2005) depict the notion of culture as
“virtual onion” metaphor, adapted from Karahanna et al. (2005). The core of the
onion is an individual who is a product of several layers of culture interacting with
other individuals and their layers of culture, e.g., workgroup, organisation,
profession, nationality, ethnic group, religion etc. Therefore, we think that the
onion is virtual because of the flexibility of the layers and their order of
importance. Layers depend on the context, e.g., a particular e-learning situation.
The order of importance depends on e.g., the importance of an individual’s values,
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habits, learning style, etc., or an institute’s values, legitimate norms, habits, rules
etc. Gallivan and Srite (2005) refers to Hofstede’s (1980, 2001) famous
dimensions of national culture which are not considered in IT use, i.e., 1)
individualism/collectivism; 2) uncertainty avoidance; 3) power distance; and 4)
masculinity/femininity, and later added 5) short-term versus long-term orientation.
Furthermore, Gallivan and Srite (2005) refer to Hofstede’s cultural dimensions’
critiques and propose that future research should employ models regarding the
influence of culture on individuals’ IT beliefs and behaviour. We may add that, for
instance, McSweeney (2002) has found a lot of shortcomings in Hofstede’s (1980)
studies. For instance, McSweeney argues about Hofstede’s five dimensions that
according to assumption 1, the organisational, occupational and national cultures
are assumed to be three exclusively discrete and non-interacting components.
Hofstede’s fifth dimension is that national culture is situationally non-specific.
Both assumptions sound to be not plausible.
Gallivan and Srite (2005) made the extensive review of earlier studies
concerning the IT related national and organisational culture. About national
culture related to ICT they found of the studies that in general 1) culture does not
change over time; 2) within the national culture there are diversity and
subcultures; 3) subjects may belong to more than one cultural group; and 4) IT
cannot be modified over time. However, cultural changes do occur over time due
to the immigration, the influence of global media, and other social and
technological trends. Diversity of subcultures emerges despite of the influence of
the Western ICT culture. Many studies reviewed were cross-sectional and
therefore show the stability of the IT over time, and e.g., the possibility for the
culture or IT to adapt in order to yield a better fit, were rarely acknowledged.
About organisational culture related to IT Gallivan and Srite (2005) refer
e.g., to Markus and Robey’s (1988) technological determinism, organisational
imperative and emergent perspective of which two former views are rejected in IS
research community as too simplistic (see also Orlikowski, 1992). From
interactionist viewpoint, Romm et al. (1991) argue that IT has cultural
assumptions embedded in it which may conflict with given values, beliefs and
norms. Interactionists also assume that IT and organisation culture are fixed in the
short run comprising a “binding constraint” from organisation side to develop IT.
To avoid “culture clash” Pliskin et al. (1993 in Gallivan and Srite, 2005) advice
either to withdraw the technology, “take corrective action”, or to charge ahead. A
fourth option could be to allow users to modify or “reinvent” the IT to make it
more compatible with the culture. From emergent perspective, cultural aspect is
not seen as fixed, but technological and cultural change may occur gradually, e.g.,
by improvisation (Orlikowski and Hofman, 1997, in Gallivan and Srite, 2005),
mutual adaptation (Leonard-Barton, 1988 in Gallivan and Srite, 2005) or
structuration (Giddens, 1979 in Gallivan and Srite, 2005). According to
structuration theory (Giddens, 1984) the users of the IT have agency to modify
their patterns of use, i.e., appropriation. Finally, according to emergent perspective
(Markus and Robey, 1988) outcomes of IT adoption are not predictable or
controllable and therefore the effects of IT are “interpretively flexible” in the
sense that the same technology will be understood differently by different users,
depending on their specific beliefs, assumptions, and values, i.e., culture (Gallivan
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and Srite, 2005). Therefore, according to emergent perspective, IT can be seen as
malleable during the design and development as well as subsequent use and
appropriation.
In order to create communities and networks of practice referred to as the
e-learning dispositions, the organisation culture has to be explicated. Denison
(1990) has settled the model of several hypotheses of intangible properties on
which organisational culture is based on.
1. The involvement hypothesis: organisational effectiveness is a function of the
level of involvement and participation of the organisation’s members.
2. The consistency hypothesis: organisational effectiveness is a function of the
degree to which the organisation’s members understand and hold a shared system
of beliefs, values, and symbols.
3. The adaptability hypothesis: organisational effectiveness is a function of the
organisation’s ability to perceive the external and internal environment and
respond to it through reinstitutionalisation of a set of behaviours and processes.
4. The mission hypothesis: organisational effectiveness is a function of the degree
to which the organisation’s members hold a shared definition of function and
purpose of the organisation and its members.
Based on Denison (1990) Carmeli and Tishler (2004) stated two following
hypotheses and tested them by multivariate analysis in a sample of local
government authorities in Israel.
1. Intangible organisational elements (managerial capabilities, human capital,
internal auditing, labour relations, organisational culture, and perceived
organisational reputation) have a significant, positive effect on the performance of
the organisation (as measured by financial performance, internal immigration,
employment rate, and municipal development).
2. The interactions among the intangible organisational elements enhance
organisational performance; that is, the higher the effect of an intangible
organisational element is, the higher are the values of the other intangible
organisational elements.
As conclusion Carmeli and Tishler (2004) argued that organisational
performance can well be explained by six intangible organisational elements
(managerial capabilities, human capital, internal auditing, labour relations,
organisational culture, and perceived organisational reputation) and the
interactions among them.
When we think the e-learning context Denison’s model and Carmeli and
Tishler’s results show that many intangible organisational elements, at least
managerial capabilities, human capital, labour relations, and organisation culture
have impact when organising the e-learning environment. Therefore, the results
can be used to analyse the interplay on the course and institute levels when
organising, developing and implementing e-learning. Also the information culture
of the organisation represents values and attitudes toward information and what
‘to do’ and ‘not to do’. This information culture is also related to information
processing, publishing, and communication. This may lead to implicit
standardisation for dealing with information. (Davenport, 1997) Hence in the e-
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learning context the conventional learning organisation of the institute may be an
obstacle for an individual e-learning course development and use, if the new elearning course development and use culture with new learning environment
arrangements are not acceptable in the official institute organisation, e.g., the
teachers and learners are too tightly connected to conventional classroom teaching.
Conclusions
Consequently, the e-learning as an IT application is not culturally neutral,
but include cultural values and assumptions. However, IT and therefore the elearning can be seen as “interpretively flexible” in the sense that the same
technology will be understood differently by different users, depending on their
specific beliefs, assumptions, and values, because human being is seen as a
cultural being. Hence, from cultural point of view the e-learning system can be
seen as malleable during the development, implementation as well as subsequent
use.
Many intangible organisational elements, at least managerial capabilities,
human capital, labour relations, and organisation culture impact development and
implementation of the e-learning dispositions.
The cultural view extends the perspective of e-learning development,
implementation and use dispositions, because different national and organisational
cultures as well as sub-cultures within and between learning institutes may either
enable or constrain the cooperation among learners, teachers, ICT, and
administration staff. In our holistic framework of e-learning national,
organisational and sub-cultures as structures on individual, organisational, society
as well as intersociety levels impact.
4.2 Mindfulness of the e-learning adoption
In order to see the e-learning development and use dispositions from
organisation point of view as a mindful process (Swanson and Ramiller, 2004), we
put on the “adoption lenses”.
The e-learning phenomenon as an organisation,, society- and even intersocietywide information system innovation can also be seen from diffusion point
of view. The adoption of the e-learning innovation in organisations may be
mindful or mindless (Swanson and Ramiller, 2004). Mindfulness, as a cognitive
quality of the individual which recently has been extended also to organisations,
may involve qualities like openness to novelty, alertness to distinction, sensitivity
to different contexts, implicit, if not explicit awareness of multiple perspectives,
and orientation in the present (e.g., Stenberg, 2000 in Swanson and Ramiller,
2004). Swanson and Ramiller (2004) sharpen Rogers’ (1995) view of IT
innovation diffusion as processes of comprehension, adoption, implementation
and assimilation. The diffusion process begins with comprehension, i.e., through
the sensemaking efforts and the organising vision. The process proceeds with
adoption, i.e., aiming to gain a deeper consideration of the IT innovation
organisational know-why becoming the central part of the deliberations.
Furthermore, the implementation process needs a myriad of considerations,
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choices, and actions shaping the transition, e.g., knowing-when and knowing-how.
Finally, in the assimilation process the IT innovation begins to be absorbed into
work life and in time come to be infused and routinised; or alternatively, the IT
innovation encounters persistent and disruptive problems. Comprehension and
adoption are seen as positional engagement phases, adoption and implementation
as transitional commitment phases, and implementation and assimilation as repositional achievement phases.
Swanson and Ramiller (2004) use the five attributes of mindfulness from
e.g., Weick and Sutciffe (2001) and Weick et al. (1999), including preoccupation
with failure, a reluctance to simplify interpretations, a sensitivity to operations, a
commitment to resilience, and reliance on expertise over formal authority. The
preoccupation with failure can aid in identifying opportunities for realising value
from an IT innovation. The mindful organisation resists the simplified and
reproducible heuristics in its interpretation of events, rather recognising that
complex responses are needed in complex environments, the mindful organisation
actively entertains novel, diverse, and conflicting perspectives. The reluctance to
simplify interpretations in the IT innovating process entails resistance to the
simplified image of the innovation that is encoded in the organising vision.
Rather, the exercise of mindfulness entails entertaining complex and even
conflicting interpretations. The sensitivity to operations calls for entertaining a
pronounced degree of unreliability in current operations, because IT innovation
commonly involves thinking beyond and eventually dismantling one operational
process, however reliable, and replacing it with another, often because of crucial
miscues that appear outside moments of everyday operation but that, nevertheless,
can still produce dire consequences. (Swanson and Ramiller, 2004) However,
innovation with IT concerns reliability in the broader sense of assuring the
viability in changing environment, i.e., by implementing the innovation and also
by discovering how it can best be made to fit (Orlikowski, 1996 in Swanson and
Ramiller, 2004). The commitment to resilience in the mindful organisation favours
improvisation over planning, adaptation over routine, and effectiveness over
efficiency. Therefore, the commitment to resilience in the IT innovation may mean
a dedication to opportunistic learning from the inevitable surprises and mistakes.
Finally, the reliance on expertise means that the expertise in the mindful
organisation is not conceptualised too narrowly, rather the individuals attend the
innovation also with the requisite expertise reaching beyond the technology. The
requisite expertise is heterogeneous and dispersed, and the authority for action
must flow readily to different places over the course of the innovation project.
Based on Weick et al. (1999), Levinthal and Rerup (2006) see that mindful
and less-mindful behaviours have interrelationship by complementing each other
when organisational learning is concerned. Mindful behaviour comprises firstly,
ability to effectively carry out novel action in a flexible manner, and secondly,
ability to sustain high level of attention. Less-mindful behaviour includes firstly,
routine-driven behaviour and secondly, reinforcement learning. On the one hand,
less-mindful behaviour may impact mindfulness by repertoires of action and
therefore to be mindful requires attentiveness to one’s context and the capacity to
respond to unanticipated cues or signals from one’s context taking into account
the demands and contingencies of the present. Furthermore, less-mindful
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behaviour in organisations may sustain mindfulness over time by developing and
sustaining cultures and practices that keep variations in mindfulness within certain
boundaries. On the other hand, mindful behaviour may impact to less-mindful
behaviour by the enactment of routines, for instance, by flexibility and adaptability
of ambiguous stimuli and mindful conversation of such stimuli, because in
organisations there are a lot of special cases to be fitted to a particular repertoire of
actions. Furthermore, mindful behaviour may notice, for instance, weak signals
about forthcoming failure situations, by encoding ambiguous outcomes in lessmindful behaviour like in reinforcement learning. Consequently, learning is the
aggregation of mindful and less-mindful prior experiences forming two elements
of tension. When creativity in organisational learning is endeavoured, less-mindful
behaviour may also include activities outside the work practice. For instance,
Kimberly and Hargadon (2006, 472) refer to Schön (1983) who defines the
creative role in reflection-in-action as oscillating between involvement and
detachment where detachment is supported by time away from the work tasks.
Conclusions
We may conclude that in the e-learning development, implementation and
use processes, the flexible and holistic attitude in learning institutes is required, if
they aim to mindfully innovate with IT utilisation in learning. We advocate the
view of Swanson and Ramiller (2004) and Levinthal and Rerup (2006, 503) both
based on Weick et al. (1999) which well supports our holistic perspective of the elearning phenomenon comprising multidisciplinary and multilevel approach, i.e.,
pedagogy, social relations, organisation management and ICT on the levels of
individual, group, institute and society. Furthermore, contradictory interpretations
in the e-learning development, implementation and use processes require also
critical approach to moderate activities between mindful and less-mindful
behaviour. We also advocate the view that creativity increases by oscillating
between involvement and detachment in the e-learning implementation and use on
institute level. This conclusion supports our holistic view of the human being as a
learner in the community of any educational institute.
We think that the adoption view of Swanson and Ramiller (2004) makes
the view of the e-learning development, implementation and use processes more
realistic than only structured technical processes, i.e., as complex social processes
including planned, unexpected and also improvisational features.

4.3 E-learning infrastructure as a social construction
According to the transformational model of social activity (Bhaskar, 1979)
we see the information system, and in our case the e-learning system, as a social
construction in which structures and individual social activity interact in order to
transform the e-learning system. Next we try to see e-learning dispositions through
the notion infrastructure as a social construction (Star and Ruhleder, 1996). The
context of Star and Ruhleder (1996) case is a group of researchers of biology who
try to attain a common understanding of how a particular world-wide computer
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network should be developed, implemented and used as an alternative to the
Internet. The Internet being seen as an alternative for the separated computer
network in the case of Star and Ruhleder, we see that the notion infrastructure
described by Star and Ruhleder (1996) as a social construction of large-scale
computer system developed, implemented and used can be applied to the elearning system which is developed, implemented and used so that the Internet is
the background of the e-learning system. Therefore, the e-learning system can be
seen as a large-scale system extending from organisation level also to
interorganisation level. We see that the e-learning development, implementation
and use processes evolve in the sense of the infrastructure as a social construction
(Star and Ruhleder, 1996) which we next describe.
In the national and local organisational contexts a common infrastructure
of e-learning is required to assure a common action base for the development,
implementation, administration, support, and use of the e-learning. Star and
Ruhleder (1996, 113) “hold that infrastructure is a fundamentally relational
concept. It becomes infrastructure in relation to organisational practices … and
infrastructure emerges with the following dimensions:
-

-

-

-

Embeddedness. Infrastructure is “sunk into, inside of, other structures,
social arrangements and technologies;
Transparency. Infrastructure is transparent to use, in the sense that it does
not have to be reinvented each time or assembled for each task, but
invisibly supports those tasks;
Reach or scope. This may be either spatial or temporal – infrastructure has
reach beyond a single event or one-site practice;
Learned as part of membership. The taken-for-grantedness of artefacts and
organisational arrangements is a sine qua non of membership in a
community of practice. Strangers and outsiders encounter infrastructure as
a target object to be learned about. New participants acquire a naturalized
familiarity with its objects as they become members;
Links with conventions of practice. Infrastructure both shapes and is
shaped by the conventions of a community of practice;
Embodiment of standards. Modified by scope and often by conflicting
conventions, infrastructure takes on transparency by plugging into other
infrastructures and tools in a standardised fashion;
Built on an installed base. Infrastructure does not grow de novo; it
wrestles with the ‘inertia of the installed base’;
Becomes visible upon breakdown. The normally invisible quality of
working infrastructure becomes visible when it breaks. Even when there
are back-up mechanisms or procedures, their existence further highlights
the now-visible infrastructure.”

From our point of view, concerning the infrastructure, Star and Ruhleder
(1996) pay attention to the tension between both local and global, and technical
and social, and stress the idea “when” is the infrastructure, not only “what” is the
infrastructure. The “when” refers both to the slow developing process of the
infrastructure and to the stability of it when it is reached. Therefore, the e-learning
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infrastructure, seen through the lenses of Star and Ruhleder (1996), is a
dynamically and continuously evolving structure. This infrastructure as a social
construction differs from the conventionally understood infrastructure which
refers to rarely changing and stabile features of the infrastructure.
When the concepts e-learning environment and learning infrastructure are
used, the concept environment is perceived more limited than infrastructure.
Usually the e-learning environment refers to the technical and material
environment and ignores the human and social aspects of the infrastructure, as
well as the information resource, i.e., the learning content. Lehtiö (1998 in
Vainionpää, 2006) defines the learning environment narrowly as a space where
learning occurs, i.e., a classroom or studio. Manninen (2003 in Vainionpää, 2006)
describes the learning environment as a place, space, community or action habit
which advances learning. Uusikylä and Atjonen (2000 in Vainionpää, 2006)
emphasise that the learning environment can also be situated outside the
classroom and school, e.g., in any street corner. Finally, the learning environment
means the physical circumstances where learning hopefully can occur, but a
learner’s learning environment comes into being in learner’s own head (Tella et al.
2001 in Vainionpää, 2006). However, Pantzar (2001, 102) defines a learning
environment in the following way: “A learning environment refers to an entity that
consists of physical and mental prerequisites for learning and study, the learning
and teaching material context, and related activities that support the learning
goals.” According to the infrastructure of Star and Ruhleder (1996), ICT can
support the e-learning environment with both time and space dimensions, and
global and local dimensions making the environment flexible for learners and
teachers.
We separate Star and Ruhleder’s (1996) infrastructure from formal
organisation structure and speak of informal structure, i.e., communities of
practice (Wenger, 1998) or networks of practice (Brown and Duguid, 2001).
Informal structure leads us to think of context, i.e., a particular dynamically
changing practice situation, in which routines and practices are agreed informally.
Ciborra (1996a) describes a platform organisation in which the platform “is a
metaorganisation, a formative context that moulds structures, and routines shaping
them into well known forms, such as the hierarchy, the matrix and even the
network, but on a high volatile basis.” The value of the platform organisation is in
its readiness to change according to the circumstances whatever organisational
form is required. The formal structure may change very frequently and abruptly,
but the informal networks remain relatively stable. Hence, the platform
organisation cannot be identified with formal structure. Therefore, the platform
organisation is hard to recognise and analyse. The informality and improvisation
in everyday human action, e.g., in learning, is obvious also in Ciborra’s (1999; see
also Ciborra 1996b) argument that even in highly structured organisation
improvisation is a well grounded process that can be leveraged to face those
situations where rules and methods fail. Tsoukas and Chia (2002) see
organisational change, on the one hand, as synoptic, i.e., stable and ex post facto,
and on the other hand, as performative, i.e., “experienced by practitioners as
unfolding process, a flow of possibilities, and conjunction of events and openended interactions occurring in time.” Therefore, change is not seen as abstract
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concept, but rather as a performance enacted in time. This kind of performative
model of organisational change Tsoukas and Chia call as “organisational
becoming”. We advocate this view of organisational becoming also in flexible
learning infrastructure.
Also Orlikowski (1996) sees the change in the organisation from situated
change perspective which includes improvisational and informal aspects.
Formerly three perspectives have influenced on studies of technology based
organisational transformation, i.e., planned change, technological imperative and
punctuated equilibrum. Planned change models presume that primary source of
organisational change deliberately initiate and implement changes in response to
perceived opportunities to improve organisational performance or “fit” with the
environment. According to technological imperative perspective technology is
seen as a primary and relatively autonomous force in organisational change
echoing the broader strain of technological determinism. Punctuated equilibrium
arouse from the opposition to gradualist models reflecting the organisational
change as slow, incremental, and cumulative. Punctuated equilibrium models
assume change as rapid, episodic, and radical, typically triggered by modifications
in environmental or internal conditions, e.g., new technology. Orlikowski (1996)
refers to Minzberg and Waters (1985) to differentiate deliberate and emergent
change. The deliberate change is the realisation of new pattern of organising
precisely as originally intended. Emergent change is the realisation of a new
pattern of organising in the absence of explicit, a priori intentions and is only
realised in action and cannot be anticipated or planned.
The situated change perspective of organisational change is according to
Orlikowski (1996, 65) “…grounded in the ongoing practices of organisational
actors, and emerges out of their (tacit and not so tacit) accommodations to and
experiments with the everyday contingencies, breakdowns, exceptions,
opportunities, and unintended consequences that they encounter.” Organisational
change can be seen as an ongoing improvisation enacted by organisational actors
trying to make sense of and act coherently in the world. Like March (1981 in
Orlikowski, 1996, 65) states: “…Change takes place because most of the time
most people in an organisation do about what they are supposed to do; that is, they
are intelligently attentive to their environments and their jobs.” Therefore, we
think that in the e-learning development, implementation and use projects the best
way to attain the understanding and the successful result of the project, in the
group and individually, is just to concentrate on the developing, implementing and
using work intelligently and gradually in everyday work practice. Finally,
according to Giddens (1984, in Orlikowski, 1996) the situated change in the
organisation is grounded in assumptions of action, not the stability (see also
Tsoukas and Chia, 2002). Organisations are enacted and constituted by the
ongoing agency of organisational members, and have no existence apart from such
action.
However, the organisation is only one level when the infrastructure in the
sense of Star and Ruhleder (1996) is concerned. The infrastructure reaches from
society level to organisation, group, and individual levels comprising not only
material environments, e.g., ICT technology with physical networks, hardware,
software, and information sources, but also all the immaterial organisational,
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social, and individual dispositions with attitudes, cultures as well as cognitive and
affective properties. In the case of Star and Ruhleder (1996), the researchers of
biology were considered. We think that particularly in higher education institutes
the e-learning context in a sense can be compared to researchers who need to
acquire and process information and communicate via the ICT network.
We think that from the platform organisation perspective the learning
infrastructure can be seen as formal rarely changing learning dispositions on
course, intra-, and interinstitute levels enabling dynamically changing informal
learning dispositions in networks of practice. But from the situated change
perspective (Orlikowski, 1996) we see the learning infrastructure from
organisational point of view so that according to the general learning strategy of
the learning institution the actors flexibly, informally and enactively in the
communities and networks of practice use their intelligence and creativity also
improvising in their everyday work situations when students, teachers, ICT and
administrative staff of the learning institute are concerned. From the resource
perspective, the learning environment can be seen as flexible learning dispositions
comprising physical, human and informational resources (Järvinen, 2003, 12)
exploited by learners dynamically in flexible manner within the flexible learning
infrastructure in which these dispositions are embedded.
We interpret the learning infrastructure so that it is developed, created, and
maintained by various parties who are collaboratively responsible for the external
learning dispositions enabling the internal flexible and dynamic dispositions of the
learning environment, i.e., actors on international, society, institute, and group, as
well as individual level. On society- and intersociety level, actors are responsible
for developing, creating, and maintaining knowledge society strategies, resources,
and administration which enable flexibility and dynamism in learning
dispositions, as well as the international scientific research community responsible
for the study of learning paradigms. On institute level, actors are responsible for to
developing and creating for intra- and interorganisational learning dispositions,
i.e., institutionalised norms, legitimate habits and values as well as human,
technological and informational resources which enable flexible and dynamic
learning environment for individual level. On group level, actors are responsible
for attitudes and abilities for flexibility and dynamism in social and collaborative
relations referring to learning dispositions including studying, teaching,
organising, administrating, and supporting. On individual level, actors are
responsible for cognitive and affective level attitudes and abilities to flexibility
and dynamism referring to learning dispositions, i.e., studying, teaching,
organising, administrating, and supporting. The levels developing, creating, and
maintaining the learning infrastructure are not separate actors, but interrelated
impacting and be impacted on each other.
Conclusions
Because the national and local e-learning environments are relatively new
learning dispositions, the infrastructure as a social construction (Star and
Ruhleder, 1996) for the e-learning development, implementation and use
processes in organisational and interorganisational context might be useful. The e-
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learning may act in the environment of the Internet with various technical
platforms, in the context of appropriate educational systems, and in the
communities and networks of practice. The national e-learning environment
widely extends to numerous organisations and should not disturb the individual
learning event; on the contrary, e-learning environment should support it. The elearning tools and organisational habits, as well as new ways to teach and study
have to be learned as a part of the e-learning community of practice and the
conventions of the e-learning community and the community of practice itself
should be shaped in an enacting and reflective way within the infrastructure. The
learning infrastructure should be standardised and institutionalised to enable the
flexibility and creativity of the teaching and learning event itself. The e-learning
environment with all the tools and social structures which facilitate e-learning as
well as for the e-learning appropriate teaching and studying styles which may
conflict with the conventional ones, have to be included to the learning
infrastructure enabling the flexibility. But the infrastructure as a social
construction, i.e., the common understanding of the e-learning development,
implementation and use processes, is able to be built slowly on the formerly
learned and institutionalised practice base, e.g., individual and organisation level
conventional studying and teaching styles and computer usage, as well as other
conventional organisational and individual practices. Only exceptionally, when
something goes wrong, the infrastructure should become visible.
4.4 A holistic framework for e-learning
Our holistic framework of e-learning can be seen from four partly
overlapping pedagogical, social, managerial and technical perspectives. Tammelin
(2004, 69) has seen these perspectives as teacher roles in the e-learning
environment, but we see these perspectives from the view point of the
development and use of the e-learning dispositions. We see the e-learning
perspectives pedagogy, community with social relations, organisation and the
overall management, and ICT, as overlapped and intertwined. The four
perspectives are considered on course, institute and society levels (Table 4.1).
In the pedagogical perspective it is a question of learning models. In the
community and social relations perspective the community with various social
reciprocal interrelationships in the context of learning is concerned. In the
organisation and the overall management perspective administrative functions on
various levels of the learning infrastructure are important, i.e., the course
organising and administration, institute level cultures and norms for the course
implementation, and the society level interorganisational administration, e.g., the
virtual university. From ICT perspective, the physical and material e-learning
environment with hardware, software, e-learning platforms, and various standards
facilitating e-learning, as well as human function with knowledge and skills, are
required in various learning contexts. On each perspective and level, the
information viewpoint with learning contents, various databases with learning
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materials, participant lists, etc., as well as managerial and process information
have also to be taken into account.
Table 4.1 Perspectives of e-learning on various levels of analysis
Perspectives of elearning
Pedagogy with
learning theories and
models

Community and
social relations with
learning related
social theories and
models

Organisation and the
overall management
with learning related
organisation theories
and models

Information and
communication
technology in
relation to learning

Levels of analysis
Course
- learning process
- learning content
- learning
outcomes
- learning models

- groups with
relations between
and within
learners, teachers,
technologists,
ICT related
artefacts, and
other learning
supportive
environment
- organisation and
management of
the course by
learners, teachers
and technologists

- ICT related
learning
environment with
hardware,
software,
platforms,
technical
standards, and
human ICT skills
enabling and
constraining
learning

Institute

Society

- higher education ICT
related learning
traditions and cultures
- curriculum
development in the
units of the institute
- resources for
development and
implementation of
new pedagogy
- groups with official
and unofficial
relations between and
within learners,
teachers, and
technologists in
various units of the
institute in relation to
development and use
of the e-learning
- institutional
administrative norms
implemented and
managed by institute
learning authorities
- resources for
organisation and
administration of elearning development,
support, and use
groups

- the national higher
level education
strategy to support elearning
- financial resources to
institutes for
educational
development

- ICT platforms,
technical standards,
and human ICT
support to e-learning
implemented and
managed by institute
ICT unit
- resources for ICT
and human ICT
support and skills

- the strategy of the
community
development between
institutes in e-learning
development
- financial resources
for interinstitutional elearning developing
groups
- the organisation and
financing of the
network based virtual
university as well as
national e-learning
centres support
- financial resources to
institutes for
organisation and
administration of elearning development
and use
- the strategy of the
national ICT policy
facilitating e-learning
- financial resources
for ICT of the
institutes and the
virtual university
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On each perspective and level, the ICT can be seen as an extension of
human abilities, i.e., memory, communication and information processing. These
abilities learner may use and enhance further. For instance, by searching
information from the Internet the learner may select the search method and search
engine, to collect, sort, and store information for further use. Also the learner may
apply and develop further these search methods and facilities to enhance his/her
own ICT utilisation abilities. Therefore, on individual and group levels, ICT may
enhance possibilities to utilise ICT in learning, but the utilisation of ICT needs to
be organised, managed and developed on individual and group levels. Pedagogy
and learning theories may be on the background of the ICT utilisation, e.g.,
constructivism. Institute level enables or constrains ICT utilisation in learning on
individual and group level, and society level enables or constrains institute level.
In the e-learning context there are many actors aiming to enhance learning,
e.g., teachers, learners, technologists, and administrators on course, institute as
well as society level. Each actor has his/her own and distinct physical/technical,
social, and informational (data/knowledge) environment according to the resource
types, i.e., physical, human, financial, and informational resources (Järvinen,
2003, 12). In Järvinen’s classification the financial resource can be used to buy
other three resources. On the other hand, the environments establish common
developing and learning communities on course, institute and society levels.
Therefore, also from resource point of view pedagogy, community, organisation
and ICT, on course, institute and society levels are important. Hence the resource
view, not depicted in Table 4.1, will also be taken into account in the holistic elearning framework.
We can extend the resource based view to asset specificities (Williamsson,
1981; Malone et al., 1987) through which Haythornthwaite (2006) analyses
distributed knowledge practice. The asset specificities which we see important in
e-learning are site (location of operations, e.g., study in a classroom or in elearning platform), physical (specialised equipment, e.g., technical platform in the
e-learning), human (skills, e.g., how to utilise the e-learning platform and other
studying facilities in learning), time (operations performed in time, e.g., how to
utilise ICT to perform study tasks), and procedural asset (ties to particular
procedures, e.g., particular study procedure in a particular technical e-learning
platform) specificities by using the concept knowledge-based asset specificity.
The greater the specificity is the tighter is the dependence of the operation on the
asset. We see that in e-learning, site and time specificities may be decreased on
course level compared with conventional classroom based learning, so that elearning may occur any time and any place depending on the availability of the
physical e-learning environment, and human skills to utilise the physical elearning environment and particular study procedures. Institute level site and time
specificities may be decreased in e-learning by working through multiple learning
institute system, e.g., in Finland through virtual university system. However, the
physical interorganisational e-learning platform and procedural asset specificities
may be a challenge for the successful interorganisational cooperation in elearning. On society level systems of specificities as a whole may include
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protocols for conducting the work, systems of funding that expect to see certain
methods, e.g., the e-learning methods and technical infrastructures may be focused
in funding. Therefore, asset specificities play a role in e-learning dispositions on
course, institute and society levels when cooperation and knowledge transfer
between the levels are concerned.
On the course level the individual learner, teacher, and technologist, as
well as the group activities of the actors mentioned, with various managerial and
technical facilities, are emphasised. On the institute level the ICT related learning
cultures, resource management, curriculum and its development, institutional
norms and standards, inter-unit activities within the institution, and the institution
level ICT facility development and management, are focused. On the society level
the strategies of the national education, the strategies of community between
institutes, the financial and other resources for the institute level community, for
instance, in the form of network based virtual university and e-learning centres, as
well as the strategy of the national technology policy including e-learning
facilitation, are emphasised.
On each level management and operating feedback loops (Kerola and
Järvinen, 1975, 43) emerge. On management level planning gives instructions to
operation level performance which in turn produce control information back to the
management level. Management, i.e., coordination comprises the planning and
control of all resources in order to attain stated objectives (Sisk, 1973, 13 in
Järvinen, 2003, 11). The operation phase includes the performation of the tasks or
activities concerned.
From the e-learning dispositions development point of view, it is vital to
find out the critical points of the connections between course, institute, and society
levels. Which connections are “sticky” and which are “leaky”? If we use other
metaphorical expressions, which actions, on the one hand, enable, facilitate, or
make fluid, on the other hand, constrain, frustrate, or make clumsy, the interaction
between pedagogy, community, organisation and ICT on course, institute and
society levels. For example, the technical ICT network connections or channels
function or not or they are open or full booked. In addition, the organisation
relations between various levels have to be appropriate, i.e., the institute level
manages courses and the society manages institutes. Also in human relation
connections challenges may occur if knowledge and knowing on various levels are
different or knowledge or knowing required on particular level is omitted. For
instance, on institute level the course administration knowledge does not fit with
course level administrative knowledge and knowing, making the knowledge
transfer across the boundary sticky or even impossible, disadvantaging or
preventing the coordination between the levels.
Transformation of the management and feedback information both
between course and institute, and between institute and society can be seen as
important because of division of labour. The institute level manages overall
curriculum structure and its development and use, the development and use of the
course level human and ICT resources and their organisation. For instance, the
overall curriculum is developed in cooperation between the teaching staff and
accepted by the institute level. Each course produces student evaluation
information and course quality evaluation information, which are recorded and
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used for further overall curriculum management and its development. Courses are
developed and implemented by individual teachers and cooperation between
courses are developed and implemented between teachers supported and accepted
by institute level authorities. Furthermore, the institute level acquires and develops
teaching and supporting staff for the courses, and ICT facilities with hardware,
software, and technical learning platforms, as well as organises ICT and
administrative support for the courses. Institutes can cooperate with interinstitute
level courses developed and implemented by teachers from different institutes.
Interinstitute level courses are organised and managed in cooperation between
participant institutes so that each participant institute is responsible for particular
course implementation, its financing, student evaluation and its recording.
Common ICT facilities and their support are developed and organised
cooperatively in particular coordinative organisation financed by participant
institutes, national government and international funds. The national virtual
university is an example of interinstitute level cooperation in e-learning. Society
level manages institutes by developing higher level national education strategies
enabling institute and interinstitute level course development and implementation.
Furthermore, society level coordinates financial resources for staff and ICT
development and institutes are responsible for reporting feedback information to
society level about used money. In addition to national governments’ financing
management, European Union manages national and international institute and
interinstitute level e-learning projects in which the need of feedback information
increases administrative work load within and between the participant institutes.
As a consequence, on the one hand, e-learning courses within and between
learning institutes nationally and internationally become more flexible for
learners, compared to conventional classroom based learning. On the other hand,
the flexibility for learners causes complexity for managing the courses within and
between the participant institutes nationally and internationally. Therefore, we
may conclude that in the network of practice in the e-learning context the same
practice base and context can be achieved more easily, for instance, within the
same higher education institute than between the institutes in national or even
international contexts. Hence, in the interinstitute e-learning courses, activities to
overcome contextual and practice based problems are required.
Accordingly, our holistic framework (Table 4.1) can be regarded as
knowledge intensive and complex in nature with all dynamic and intertwined
interrelationships among pedagogy, community, organisation and ICT on course,
institute and society levels. Particularly the boundaries, on the one hand, between
pedagogy, community, management and ICT, and, on the other hand, between the
course, institute and society, make the communication and cooperation among
these entities complex. Carlile (2004) proposes an integrative framework for
managing knowledge across this kind of boundaries. In managing knowledge
across boundaries knowledge transfer, knowledge translation or explanation, and
knowledge transformation are required.
Knowledge transfer (information processing approach) refers to the
transferring of knowledge from one person or a group to another, and needs a
common lexicon for differences and dependences including knowledge to be
successfully shared and assessed at a boundary by using storage and retrieval
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technologies with syntactic capacity and taxonomies. The challenge may be the
need of increasing capacity to process information. For instance, in the e-learning
use context similar learning content can be transferred to all the students, provided
that common lexicon within the learning group is agreed on.
Knowledge translation or explanation (interpretive approach) refers to
providing explanations of the knowledge, and needs to develop a common
meaning for the novel knowledge with unclear differences and dependencies. In
this explanation process, semantic capacity and cross-functional interactions and
themes or boundary translators are needed. The challenge is how common
meanings could be attained about tacit knowledge. For instance, in the e-learning
use context, teacher may be asked to translate particular new concepts in the
learning content when students interpret the concepts differently. Also the teacher
may be in a position to interpret various students’ understanding about a particular
new concept. For instance, the concept “knowledge” can be interpreted in many
ways by the students and the teachers.
Knowledge transformation (political approach) refers to causing changes
in beliefs about the knowledge. When interests conflict, the knowledge developed
in one domain generates negative consequences in another one. The costs for any
actor are not just the costs of learning about what is new, but also the costs of
transforming “current” knowledge being used, i.e., a common and domain-specific
knowledge. These costs negatively impact the willingness of an actor to make
changes which help explain the path-dependent tendency of actors’ knowledge
despite the presence of novelty. Knowledge transformation needs to develop
common interests for the novel knowledge with different interests between actors
on various sides of the boundary. Topi et al. (2006) refers to Carlile (2004) and
interprets that knowledge transformation considers also the other resources than
knowledge, i.e., organisation and human resources, which have to be changed in
order to attain agreement about common interests. For instance, in the e-learning
use context, students are enabled to utilise ICT network and communicate with the
teacher any time. The costs of this ICT utilisation for the teacher, negatively
impacts the teacher’s willingness to make changes in his/her communication
habits outside the lecturing hours. Therefore, in order to make e-learning more
flexible for the learners than the conventional classroom based learning, common
interests about the communication times between the students and the teacher
have to be negotiated. Similarly administration and teachers have to agree on the
tuition arrangements flexibly so that face-to-face lectures at least partly are
replaced by learning in virtual environments. Conventionally, also teacher’s salary
has based on face-to-face lectures, so called contact hours, only. Also ICT staff
has to agree on the flexible e-learning activities with students, teachers and
administration staff.
Carlile’s theory base for the solution proposal in knowledge transfer is
information processing (e.g., Shannon and Weaver, 1949), for the knowledge
translation is learning (e.g., communities of practice by Lave and Wenger, 1991)
or creating shared meanings (e.g., Nonaka, 1994), and for the knowledge
transformation is “creative abrasion” (Leonard-Barton 1992) or negotiating
practice (Brown and Duguid, 2001).
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We advocate the solutions of Carlile. However, in knowledge translation
we would like to propose a supplement for the learning theory base, i.e., Boland
and Tenkasi’s (1995) perspective making and perspective taking. To the theory
base of knowledge transformation solution we would like to supplement Cook and
Brown (1999) which may give advice to solve knowledge translation challenge
without making tacit knowledge explicit, which we regard as impossible.
Furthermore, on knowledge translation and knowledge transformation we see as a
challenge how to solve Bateson’s (1978) “double bind” in communication
between two various contexts with participants’ various social meanings of the
technology causing “infrastructural transcontextual syndrome”.
We see that Carlile’s framework well shows the complexity of the elearning dispositions and the knowledge management within our framework when
the e-learning development and use are concerned. Carlile’s framework also
shows that the challenges of the boundaries in our holistic framework are subject
to be solved.
The concept of the infrastructure in the e-learning context, which differs
from our notion of the learning infrastructure, is also used by Lakkala and
Lipponen (2004, 118-122). They apply Bielaczyc’s (2001, 2) notion social
infrastructure “…which refers to the supporting social structures enabling the
desired interaction between collaborators using computer supported collaborative
learning (CSCL) tools.” The social infrastructure in the CSCL context focuses on
three levels:
1) Cultural level, the classroom culture and the overall philosophy and norms
established among teachers and students;
2) Activity level, the classroom practices and offline learning supportive online
activities;
3) Tool level, the modified end-user environment and the affordances of the
collaborative tool used in practice.
We think that the above social infrastructure concentrates only on
conventional classroom learning omitting learning outside the classroom which in
e-learning context is vital. Also, the social infrastructure extends globally via the
Internet. The ICT environment is not only a tool but also a social object (Kling,
1980) motivating and enabling the social activities temporally and spatially.
According to Lakkala and Lipponen (2004, 119) the infrastructure concept
helps to make concrete the basic and permanent structures of the learning
environment mediating particular learning culture. The learning infrastructure,
once constructed, becomes for the learning society a way to act and organise
things (e.g., Star, 1999). The framework of Lakkala and Lipponen describes the
implementation of network learning through four learning infrastructures, i.e.,
technical, social, cognitive, and epistemological. Technical infrastructure means
technology available, using habits, appropriate use, support and guidance. Social
infrastructure describes communal working enabling and constraining aims, ways
of acting, and learning arrangements. Cognitive infrastructure describes the
thinking skills, on the one hand, required, on the other hand, supported.
Epistemological infrastructure means, what kind of understanding of the

120

The development, implementation and use of e-learning

knowledge, its nature, and knowing processes the approach to the learning
arrangements advocates, and what kind of knowledge processing ways is desired
and supported. The infrastructures are partly overlapped and describe the essential
issues to be developed in the technology supportive pedagogical implementations
of the communal learning. In various contexts of learning some other
infrastructures, e.g., skill infrastructure, when learning for working life connected
practical processes are concerned or motivational infrastructure, when teaching
students suffering from motivation and affective disturbances is concerned.
Therefore, the concept of infrastructure is contextual in nature. We would call
technical, social, cognitive, and epistemological infrastructures as properties or
sub-infrastructures of the more holistic view of the learning infrastructure.
We see the learning infrastructure from more extensive perspective than
only from course perspective. The wider learning infrastructure is composed by
the pedagogical, social-communal, organisational-managerial, and information
and communication technical aspects. In the learning infrastructure of Lakkala and
Lipponen (2004), the organisational-managerial perspective is omitted. The
learning infrastructure can be enlarged from the course level to institute, society,
and even global levels in the current global Internet environment. Therefore the
concept of infrastructure in various learning contexts can be seen as a nested
concept comprising various sub-infrastructures depending of the levels of the
approach.
We think that in the e-learning concept the four perspectives are related in
such a way that pedagogy and ICT are focused and the social-communal and
organisational-managerial perspectives are in the middle, being fixed both to the
pedagogy and ICT so that the pedagogy includes social-communal learning
methods and organised, managed learning arrangements, both supported by ICT.
The pedagogy perspective with the support of ICT is central. However, the current
Internet-based culture still is technologically oriented reflecting technological
determinism, when the e-learning environments concentrate more on e.g.,
collaborative tools than collaborative pedagogy. Pantzar (2001, 115) implies this
clearly: “Can the basic viewpoint of learning environment design primarily be
information technological, managemental, or economic? And to what extent
should matters, i.e., learning – which inevitably is at stake here – be observed
from a pedagogic perspective?” Therefore the learning-theoretical perspective is
the most solid background for the planning and design of e-learning environments.
The learning-theoretical perspective with organisational and communal
perspectives is important, because the e-learning development and use is a
learning process not only on the course level with learners, teachers, and their
communal and organisational perspectives, but also on institute level with
learning authorities and ICT department and support.
Conclusions
Hence, we conclude that the e-learning infrastructure comprises a whole of
the learning phenomenon in which pedagogy, community with social relations,
organisation and the overall management, and ICT technology all on individual,
group, institute, and society level, are intertwined with various relationships
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impacting and shaping each other, and being impacted and shaped by each other
comprising a holistic constellation of the e-learning infrastructure. Our framework
extends Tammelin’s (2004) pedagogical, social, managerial and technical
perspectives from only individual and course level to institute and society levels.
The framework of Lakkala and Lipponen (2004) which includes technical, social,
cognitive and epistemological perspectives, are extended with managerial
perspective and cognitive and epistemological issues which are included in
pedagogy in our framework. In the e-learning context the same practice base and
context can be achieved easier within the same learning institute than between the
institutes in national or international contexts. Hence, activities to overcome
contextual and practice based problems are required particularly on interinstitute
level. Also the flexibility for learners causes development efforts of the e-learning
dispositions and their management, i.e., from pedagogical, organisational, social,
and ICT perspectives, on course but also on institute and society levels. Vital is
how these perspectives and levels can be connected to work together in the
development and use of e-learning and produce joint practices and shared
knowledge in a communal and collaborative way within the totality of e-learning,
the focal object of which is to make a learner to learn.
4.5. Conclusions
About the holistic framework of e-learning we conclude that cultural
aspects and organisational mindfulness of the e-learning system have impacts on
the development, implementation and use of the e-learning system. From holistic
perspective the e-learning infrastructure is appropriate to be seen as a social
construction rather than only as a technical environment.
Firstly, we conclude of the culture that it extends the view of e-learning
development, implementation and use dispositions, because different national and
organisational cultures as well as sub-cultures within and between learning
institutes may either enable or constrain the cooperation among learners, teachers,
ICT, and administration staff.
Secondly, we conclude about the organisational mindfulness of the elearning development, implementation and use that it is not only a structured
technical process, but also a complex social process including planned,
unexpected and also improvisational features.
Thirdly, we conclude of the e-learning infrastructure as a social
construction that it extends the view of the e-learning development,
implementation and use dispositions, because it takes into consideration the
interplay between ICT, learners, teachers, as well as administration and technical
staff. The move from fixed classroom based learning situation to flexible elearning, the interplay between the actors, i.e., students, teachers, as well as ICT
and administrative staff, needs formal and informal agreements about the common
interests and changes to learners’, teachers’, as well as ICT and administrative
staff’s acting habits and their organisation (Carlile, 204; Topi et al., 2006).
Finally, about the outline of the holistic framework of e-learning we
conclude that the e-learning infrastructure can be seen as a network in which
pedagogy, community with social relations, organisation and overall
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management, and ICT all on individual, group, institute, and society levels, are
intertwined.
Therefore, the e-learning infrastructure is an intertwined social
construction of pedagogy, social relations, organisation, overall management and
ICT on individual, organisational and society levels with culture properties in the
background. This e-learning infrastructure impacts to the outline of the ICT based
flexible learning infrastructure.
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5 Learning theoretical background in e-learning
In research literature the notion e-learning has many names and
interpretations. We already gave our interpretation of e-learning. As an
introduction to learning theoretical background of e-learning, we shortly review
the e-learning concept and its other interpreted names in research literature.
Concepts near e-learning used in research literature are CBT (Computer
Based Training) and more up to date descriptions WBT (Web Based Training) or
IBT (Internet Based Training) (Rosenberg 2001, 28, 29; Urdan and Weggen, 2000
in Pollard and Hillage 2001, 7). CBT is seen to comprise only the delivery of the
instruction via ICT to the learners. Urdan and Weggen (2000) see the e-learning as
a subset of distance learning which includes e-learning and e.g., text based
learning. Online learning which includes ICT based learning is a subset within elearning, which in turn is a subset of distance learning. Furthermore, the
terminology connected to ICT based learning has varied over time making the
notion even more ambivalent. For instance, telematics-based or network-based
learning has been used instead of e-learning. In North America the notion
distributed learning is used, in the UK networked learning, and in Australia
flexible learning (Tammelin, 2004, 6). In collaborative learning contexts the term
computer supported collaborative learning (CSCL) is widely used (Koschmann,
1996 in Pantzar, 2001).
A wider definition of e-learning (Pollard and Hillage 2001, 7) states that
“e-learning is the use of network technology to design, deliver, select, administer,
and extend learning”. Pollard & Hillage (2001) see e-learning according to this
wider definition as a three-level model:
- The provision of information via ICT
- The provision of interactive learning materials designed to facilitate skills or
wider personal development
- Multidimensional level embracing the former two levels.
The definition includes design, administration, delivering, selection, and
extension functions of learning which refer to the development and
implementation of the learning dispositions which we are interested in.
Because learning may occur as a transformation in a learners mind, we
think that by utilising ICT in learning information may be delivered and selected,
as well as learning may be administered and extended, which in our mind means
the extension of learner’s memory and learner’s ability to process information, as
well as to develop learner’s own ICT utilisation skills.
When learning is conventionally concerned, also a teacher is seen to have a
role. We believe that learning and teaching clearly have to be separated
particularly when we talk about e-learning, because a learner may learn also
without teaching. Therefore, it is important to see who learns, who teaches, who
develops and who manages learning and teaching. We think that the teacher’s role
in the learner’s learning is to be an expert and to support the learner acquiring
information, making perceptions and getting new experiences, as well as to
support learner’s own thinking. This support for the learner may be called as
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teaching. In e-learning the teacher’s role is to utilise ICT in supporting the
learner’s learning.
Lynch (2001, 3) has emphasised three points when moving from
conventional learning to e-learning. Firstly, the transition needs a fundamental
change in teachers’ and learners’ attitudes and ways of thinking about teaching
and learning. The change is not only moving the conventional learning to the
Internet, but enriching and changing it. The “out of the box” thinking is needed.
Secondly, teaching in ICT environment needs much more planning than
conventional teaching. It is needed as a plan to avoid overwhelming information
flow, individual contingencies, support structures, fluidity, constant change, etc.
Finally, the interactive communication is paramount. Effective interaction requires
communication in the form of demonstrating thinking processes which in turn
includes e.g., reflection papers, active discussions with the teacher and with other
learners, taking leadership roles in learning, mentoring, coaching, problem
solving, various analysis, synthesis, and evaluation. However, the efficient elearning fails without teachers’ and learners’ own contribution. The planning of elearning, the learning content, support, administration, active and reflective
communication, and human teaching and learning efforts have to be taken into
account.
Learning by utilising ICT is described in various forms in research
literature. E-learning combined to the traditional classroom based learning is
called diverse, hybrid or blended learning. Tammelin (2004, 7) has found the
terms of similar meaning, i.e., multimodal, multi-mode and flexi-mode learning.
The term network learning as a synonym of blended learning has been widely used
(e.g., Lakkala and Lipponen, 2004; Korhonen, 2004; Silander and Koli, 2003)
among Finnish Education researchers. Also the term digital learning has been used
(Nokelainen, 2002). However, we can notice that a human being learns, not a
computer, if we do not speak of the artificial intelligence and machine learning.
Also mobile learning (m-learning) has recently emerged, reflecting the wireless
and mobile communication technology as a possible means for learning.
We think that our own definition of the e-learning reflects a wider view of
the e-learning phenomenon than found in research literature. Therefore, when we
see the variety of terms connected to learning in which ICT has a role, it is
difficult to clearly separate what kind of learning may be included in e-learning.
We see that in e-learning the focus should be stated on pedagogy rather than
technology, and technology should enhance learning to gain some added value
compared to the conventional learning and teaching modes. Therefore, in practice,
quest of multidisciplinary research and development methods in educational
technology (Randolph, 2007) is important.
Because of the novelty of the e-learning concept the “e” part of the concept
is usually emphasised like in e-business reflecting the cost effectivity, or digital
divide (e.g., Vehovar et al., 2006; Gunkel, 2001) making the “learning” less
significant. Digital divide may also reflect society level inequality between those
who have access to the Internet and those who do not have, or those who have
more flexible access to learning contents and communication tools with
broadband systems compared to modems. Also, the e-learning can be seen mainly
from techno-economic perspective as Pulkkinen (2003) argues. We think that
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“interpretive flexibility” (Doherty et al., 2006; Gallivan and Srite, 2005) may
partly explain the variety of definitions and their meanings, in a sense that the
same technology is understood differently by different users, depending on their
specific beliefs and values to perceive IT in different cultures.
Because the main target in our holistic view in e-learning is how to learn
by utilising ICT we, firstly, concentrate on learning models in relation to elearning. Secondly, e-learning is seen as a holistic phenomenon. In this context
connectionism, improvisation and intuitive action, formal, informal and intuitive
learning, as well as critique of some learning classifications, are presented.
Finally, we describe the epistemological learning model based on Rancourt (1986)
and Leino and Leino (1990) and extend it in e-learning context.
5.1 Learning models in e-learning context
Because in the e-learning context learning models are at least as important
as in the conventional learning context, current learning models are considered
related to e-learning. We repeat here our definition of learning in which the initial
state in the learner’s mind is transformed to the new state which is different from
the initial state if learning has occurred (Järvinen, 1999, 3; Aulin, 1982, 15). The
learner may be an individual or a group of individuals. Therefore, we see the
concept of the learning model as a description of the basic features of the learning
phenomenon and the relations between its parts.
Actually all learning comprises three different dimensions (Illeris, 2004,
18-19). Firstly, cognitive process includes both knowledge and motor learning
which traditional learning psychology has concentrated on. Secondly, learning
includes the emotional process with psychological energy, transmitted by feelings,
emotions, attitudes, and motivations. Thirdly, learning is a social process, taking
place in the interaction between the individual and his/her surroundings.
cognition (Piaget)

institutionalised learning
developmental psychology

emotion (Freud)

Kolb

Rogers

Bandura

Dewey
Mezirow
Vygotsky

activity theory
practice learning

Enges
tröm

Schön
Argyris
Wenger
Negt

Leontjev

socialisation theory
collective learning

Jarvis

the learning organisation

society (Marx)

Figure 5.1 The tension field of learning (modified of the original of Illeris, 2004,
237)
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Learning always consists of two integrated processes of interaction and
internalisation, respectively. Learning simultaneously comprises a cognitive
content dimension, an emotional, psychodynamic, attitudinal and motivational
dimension, and a social and societal dimension, which dimensions in practice
never exist separately.
In learning philosophies the tension between these three dimensions of
learning exists, and the representatives emphasising one of the dimensions
cognition, emotion, and society, are respectively, Piaget, Freud, and Marx (Figure
5.1).
We think that Illeris’ partial tension field (Figure 5.1) institutionalised
learning, between cognition and emotion corners, which represents the traditional
learning, seems to have limitations compared with the e-learning. We think that
the e-learning may have ability to extend the learning sphere to the society
direction. For instance, Jones and Esnault (2004) use Wenger (1998) in e-learning
research. In order to get a closer view of the dimensions of learning in the elearning context we describe first, the ideas of constructivist learning, experiential
learning, reflection, and social learning. Second, practical pedagogical models are
described.
5.1.1 Constructivist learning
After Piaget’s cognition on genetic-biological basis and behaviourism,
which presumes that there is a clear causality between teaching and learning as
with any other natural science phenomenon, constructivist approach emerged in
learning philosophies. Constructivism holds that a person constructs his/her own
comprehension of the environment through learning and knowledge, and the
knowledge construction is mainly dependent on only the individual’s own mental
action without any others’, e.g., teachers knowledge transfer. Learning occurs in
the context of former knowledge and experience. Cognition serves the
organisation of the individual’s own experienced world. The mind organises the
surrounding world by organising itself, i.e., by working up and coordinating
experiences transferring them into the part of its structured world. (Illeris, 2004,
28; Poikela, 1998, 55-56) Therefore, constructivism is mainly situated near to the
cognition corner of Figure 5.1. According to our holistic view of human being
(Isomäki, 2005) constructivism emphasises human’s cognitive properties.
Tynjälä (1999 in Kilpinen, 2005, 155) states that: “constructivism emphasises
1. The learner’s own activity
2. The learner’s own knowledge
3. The development of metacognitive skills (self-regulation)
4. Understanding is more important than learning by heart
5. Taking different interpretations into consideration
6. Not stressing facts but problems
7. Taking the context of learning into consideration
8. Developing a diversified representation (transfer)
9. Social interaction
10. Developing new evaluation methods
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11. Showing the relativity and way of producing knowledge
12. Developing teaching plans.”
However, about the constructivism there are at least three different
interpretations (Pantzar, 2001; Kilpinen, 2004, 155): 1) radical constructivism, 2)
social constructivism, and 3) pragmatic constructivism. Radical constructivism
follows two basic principles (Kilpinen, 2004, 154): 1) Knowledge is not passively
received either through the senses or by way of communication, but is actively
built up by the cognising subject. 2) The function of cognition is adaptive and
serves the subject’s organisation of the experiential world, not the discovery of an
objective ontological reality. Social constructivism emphasises the idea of joint
information processing and knowledge construction. But from a constructivist
base there emerges a question: To what extent must the observation of reality be
direct and when can indirect observations replace the authentic? (Pantzar, 2001)
The roots of pragmatic constructivism are attached on William James and Dewey
(Pantzar, 2001) emphasising that learning is goal-oriented and adaptive by nature
and invariably helps the individual to survive (Dewey 1938 in Pantzar, 2001, 109).
Learning is a means to adapt to the world, but it also provides new ways and
means for life management (von Wright 1996a and 1996b in Pantzar, 2001). This
means emphasising the instrumental value of knowledge and learning.
Tynjälä (1999 in Kilpinen 2004, 154) states that radical (cognitive)
constructivism is based on Kant and Piaget and social constructivism on
Vygotsky. But Tynjälä (1999, 56 in Kilpinen, 2004, 155) also stresses that
constructivism denies the fundamental epistemological question: How do we get
right knowledge (empiricism or rationalism)? Maybe knowledge can also be
acquired through intuitive process without the learner being aware of the process.
Therefore, constructivism is not only bare individual or even social
process, but depending on the learner’s mind to stress individual or social
dimension combined to the pragmatic and practical adaptation of the cognition.
We think that the e-learning environment supports the constructivist
approach by enabling a learner’s own learning experiences by giving learning
materials through the learning material database and delivery system, e.g., the
Internet and the virtual library system, for individual use without the teacher’s
knowledge transfer. The teacher’s role is that of a supporter and a guide, and the
learner reflects by him-/herself. Particularly the social constructivism, which
computer-supported collaborative learning (CSCL) is based on, has got popularity
through ICT technology and the Internet which supports also collaborative
learning methods (Pantzar, 2001). But also pragmatic view in ICT context is
important, because ICT and the Internet as an instrument enable learners to adapt
to the world by experimentations of their cognitive mental models.
As applications of pragmatic constructivism can be regarded Ausubel’s
advanced organisers as large textual information management, Wertheimer’s
gestalt theory, and Gibson’s pickup theory. Ausubel’s (1963) advanced
organisers, used by individuals in learning large amounts of meaningful textual
material, are based on in advance subsuming a large amount of new learning
material by relating the relevant ideas in the existing cognitive structure on a
substantive, non-verbatim basis. The most general ideas of the material are
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presented first and progressively differentiated according to the details. New
learning material is attempted to integrate with the previously presented through
comparisons and cross-referencing of new and old ideas.
Cheetham and Chivers (2001, 251) refer to gestalt theorists (e.g., Lewin,
1935; Kofka, 1935) who view that consciousness involves organised structures,
patterns and configurations, and learning is a holistic process that cannot
meaningfully be broken down into constituent parts, even for the purpose of
analysis, and sees the learner as a “whole person”. Also the learning techniques
should be holistic, rather than fragmented. Gestalt approach helps to understand
how perception and memory are assisted by the use of mental images. According
to gestalt theory (Wertheimer, 1923), using the idea of grouping, the learner aims
to discover the underlying nature of a topic, i.e., the relationship among the
elements, e.g., gaps, incongruence, or disturbances being important, and
instruction being based on proximity, closure, similarity, and simplicity.
When applying the gestalt theory in organising and structuring the elearning environment, ICT can be seen to facilitate organising, storing and
processing the large amounts of fragmented information. This information is
important to be managed for learning purposes, on the one hand, as a whole, on
the other hand, as parts of the whole. In ICT software development for learning
purposes, intelligent agents for information searching, gathering and grouping
should be developed and enhanced consistent with the learner’s individual
grouping needs, e.g., in facilitating scientific research by searching articles with
particular topic including many sharply directed keywords to be fulfilled without
producing a large number of semi-fulfilled results.
Information pickup theory by Gibson (1977) emphasises environmental
properties of the learning material, like shadows, texture, colour, symmetry, and
layout to determine what is perceived. The learner should have an unconstrained
learning environment for his/her active perception process including various
stimulating perceptual cues. We think that these cues may be recognised e.g.,
according to Järvinen’s (2003, 12) resource categorisation, i.e., physical, human,
and informational resources of the e-learning environment where informational
environment with colours, shapes, audio, and video particularly stimulates the
perception of the learner. The physical ICT environment for e-learning should be
as transparent as possible not to constrain the learning, on the contrary, it should
enable the informational resources with human facilitation to advance learning
according to Ausubel (1963), Wertheimer (1923), or Gibson (1977). This view
can be accounted for cognitive principles to screen design, hypertext and
windows, as well as greater learner autonomy and empowerment even though not
all learners are able to exploit the greater freedom ICT based learning offers
(Cheetham and Chivers, 2001). However, in higher education the learner freedom
and autonomy can be exploited more than e.g., in primary school.
Conclusions
We see that the Internet environment with large distributed learning
material, can be organised to enable advanced organisers, grouping the material,
and using various environmental properties, to facilitate individual’s learning.
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Therefore, on the individual learner’s level the global Internet can be used to
advance learning by applying advanced organisers, grouping and environmental
properties and to organise e-learning for individuals on a self-learning basis.
However, social interaction between learners, and learners and teachers according
to social constructivism, is facilitated by various communicative tools locally and
globally in the Internet. Consequently, the e-learning can support organising large
existing learning material for individual learners’ and learner groups’ usage by
various intelligent agents intended to find, organise and save information for
individual and group use of learners. Also social interaction can be extended in the
e-learning environment. A human’s cognitive aspects are emphasised referring to
our holistic view of human being.
We conclude that constructivism in its various modes well supports elearning in a learner’s adaptation to the world by enabling a practical environment
for individual and social acting in multifarious information space which may
cause various interpretations of the information acquired depending on the
context. However, referring to Cheetham and Chivers (2001), all the knowledge
cannot be constructed and all the learning cannot be meaningfully broken down
into constituent parts when the learner is seen as a “whole person”.
5.1.2 Experiential learning
Because the e-learning is intended to extend learners’ learning sphere and
give possibilities to get new experiences, experiential learning model is worth
being explicated in the e-learning context.
Cognitive learning theorist Kolb (1984) emphasises experience in his
learning model “Experiential learning” which spans cognitive, psychodynamic
and societal dimensions (Illeris, 2004, 37). Kolb’s learning cycle (Figure 5.2),
based on Piaget’s stage theory, cognitive development from birth to adult,
Dewey’s (1938) transformation of learner’s own concrete experience into
purposeful action, and Lewin’s (1935) practical process, can be described from
concrete experience through reflective observation and abstract conceptualisation
to active experimentation, and back to a new experience. Kolb particularly
emphasises the inner dimensions of the cycle, i.e., the apprehension comprehension dimension between concrete experience and abstract
conceptualisation as the dimension of an understandable recognition, and the
intention – extension dimension between reflective observation and active
experimentation as the transformation of the observation to the active
experimentation.
The apprehension – comprehension dimension concerns the rate of the
learning consciousness, i.e., in what extent the learning is, on the one hand, an
unconscious, intuitive experience, and on the other hand, conscious aim to
understand abstract concepts. The intention – extension dimension makes a
tension between active and risky action, and risks avoiding and contemplative
observation. Forms of knowledge produced in various phases of the learning cycle
are: reflective observation – abstract conceptualisation (assimilative knowledge) –
active experimentation (convergent knowledge) - concrete experience
(accommodative knowledge) – reflective observation (divergent knowledge).
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Assimilation, taken from Piaget, means the individual’s adaptation of his/her
environment through assimilation, i.e., connecting the impressions from the
environment into previously developed mental structures. This adaptation occurs
via accommodation, i.e., a changing of the structures already developed in the
assimilation. Convergent knowledge concerns concentration on a specific output
from a given input, i.e., conclusion or deduction, and divergent knowledge
concerns the development of various potential outputs from the same input i.e.,
creativity and diversity. Learning is a process in which concepts are derived from
experience by reflection, and knowing is more a process than an outcome. (Illeris,
2004, 37-42)
Concrete Experience

Grasping via Apprehension

Accommodative
Knowledge
Active Experimentation

Transformation
via Extension
Convergent
Knowledge

Divergent
Knowledge
Transformation
via Intention

Reflective
Observation

Assimilative
Knowledge

Grasping via Comprehension
Abstract Conceptualisation

Figure 5.2 Kolb’s learning model (Kolb 1984, 42, in Illeris, 2005, 41)
The accommodative learner likes active experimentation and relies on
concrete experiences. This learning style appreciates seeking opportunities and
risk taking, relying on trial-and-error methods more than analytic thinking.
Intuitive acting and seeing what happens is a characteristic feature. Implicit
knowledge acquisition is combined to unconscious understanding. The divergent
learner appreciates concrete experiences deliberating and reflecting them
individually in order to understand the phenomenon and to create new ideas and
theories needing creativity. The convergent learner likes to conceptualise the
experimentations by using logic or a particular theory, trying to apply theoretical
ideas into practice, needing problem solving skills. The assimilative learner is a
theorist deliberating reflections on abstract conceptualisation basis, trying to apply
reflections into theoretical frameworks needing imagination and conception of
variety perspectives and relationships.
We conclude that in the e-learning context the technical environment with
the learning material database and delivery system supports the apprehension –
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comprehension dimension by connecting the learner’s experiences through
reflective observation to abstract concepts, and conforming or weakening intuitive
experiences by active experimentation. The learner can also have new experiences
by using the Internet as a world wide learning material database intuitively and
finding new connections to abstract concepts in the learning material at hand. The
learner may have a wider view of the phenomenon to be learned than in the
conventional classroom learning. The intention – extension dimension can also be
supported by the technical environment by giving a possibility to the learner
actively to seek new maybe risky activities and experiment them by contemplating
and reflecting their usefulness in the phenomenon to be learned.
Parallel to Kolb’s accommodative learning (Illeris, 2004, 35), the concept
significant learning, has been presented which involves “a change in the
organisation of the self, the whole person, both his emotions and the cognitive
aspects are involved in the learning.” The significant learning impacts to a person
as a whole, not only to the cognitive aspect of a person. Also feelings, emotions,
attitudes, and motivations are emphasised in the learning process. Motivation can
be divided into three parts (Ryan and Deci, 2000), i.e., amotivation, intrinsic
motivation and extrinsic motivation. Amotivation is the state of lacking an
intention to act. Intrinsic motivation is defined as the doing of an activity for its
inherent satisfaction rather than for some separable consequence. Intrinsically
motivated person is moved to act, for instance, for the enjoyment, curiosity,
interest etc. Extrinsic motivation is a construct that pertains, whenever an activity
is done in order to attain some separable outcome, e.g., rewards, or external
pressures.
Honey and Mumford (1986, in Cheetham and Chivers, 2001) have
modified Kolb’s categories of learning styles. Activist is a person who learns
through constant and enthusiastic activity. Reflector is a person who stands back,
observes and thinks a lot before acting. Theorist is a person who likes to
rationalise and synthesise information logically. Pragmatist is a person who likes
to try out ideas and turn theory into practice. Honey and Mumford, like Kolb
(1984) suggest that an individual is likely to possess elements of each learning
type. In the e-learning context the environment gives possibilities particularly to
activists and pragmatists, because of the experimentation options of the
environment. But the activists and pragmatists can benefit from the e-learning
environment more efficiently via contacts by dividing their activity and
experimentations with other activists and pragmatists or even better, with
reflectors and theorists. But also the reflectors and the theorists can benefit from
the environment, because of the world wide area of theoretical learning material at
hand. The social relations between the persons with the four learning styles
facilitate and increase the versatility of learning. Because of the learner autonomy
the help and tutorial facilities of the e-learning technical environment are required
(Cheetham and Chivers, 2001), as well as human guidance and support, e.g.,
teachers and other learners. Actually, Bandura (1977) first established the concept
social learning in the mode of model learning and learning through imitation
(Illeris, 2004, 122) which was associated in a traditional behaviouristic manner to
Piaget (1951). Cheetham and Chivers (2001) also critisises Kolb’s model arguing
that learning seems to be more a complicated and multifaceted process, as well as
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much more fragmented and often more chaotic, than Kolb’s learning cycle
manifests.
Conclusions
We firstly conclude that in the technical environment the learner can
extend the conventional learning material and learning experience by his/her own
conscious and unconscious experiences and experimentations and construct
his/her own knowledge base on the formerly learned base, e.g., by producing
essays for other learners’ use. Particularly intrinsic motivation and commitment,
emphasised in significant learning model (Illeris, 2004), may be increased in the elearning environment compared to the conventional institutionalised learning, e.g.,
in multimedia based learning material which may give new and enjoyable
experiences for the learner. On the one hand, the technical environment may have
a motivating impact on learning. On the other hand, the motivation and attitudes
may decrease, if the technical environment does not function properly or the users
do not have the technical skills required. Hence, the emotional aspects may have
either positive or negative impacts on learning particularly in the e-learning. The
importance of the motivation and particularly intrinsic motivation emerges, e.g., in
Dewey’s (1933 in Kilpinen 2004 159) example, in which young students made
mistakes in mathematical calculations at school but not in practical shopping
situations. Correspondingly, the ICT environment may help students to learn
better in practical ICT network situation when intrinsic motivation is higher than
in a theoretically oriented classroom situation.
Secondly, we conclude that informal and implicit learning experiences
particularly among activist learners, but also among pragmatists and even
reflectors and theorists, make learning complicated and chaotic. For instance,
particularly the Internet environment, as a huge and fragmented information
repository with hypermedia and hypertext links when used in information search
and data mining for learning purposes, is subject to making learning fragmented
and chaotic. However, chaotic situations may open new insights to the learning
targets particularly implicitly, and creative new ideas near to the learning target
may emerge. Hence, we can say that ICT network with various intelligent search
agents developed to facilitate data mining and management of the use of the found
information fragments, advance subject specific learning. This can be accounted
for by gestalt theorists (e.g., Wertheimer, 1923) when the learner aims to discover
the underlying nature of a topic to be learned.
Finally, we conclude that Kolb’s experiential learning as a combination of
various learning styles, particularly the accommodative learning style based on
concrete experiences and active, even risky experimentations, is possible in the
ICT network based environment, supporting specifically intentional and
unintentional informal modes of learning. Based on experiential learning the
teacher may plan and implement situations and assignments in which e-learning
facilitates learners’ new experiences. The teacher may also advice or train learners
to reflect their experiences by themselves and with their peer learners emphasising
both cognitive and social aspects of learning. Therefore, ICT and network based elearning environment extends the sphere of learning possibilities out of the
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classroom space and temporal timetable. Also intentional convergent learning
style can be enlarged by e-learning environment, compared to conventional
classroom learning, because the global Internet serves possibilities to test and
make experiments of certain theories, learned by opening various practical
examples to be tested, e.g., calculators for comparing suppliers’ offers in ecommerce. For the assimilative learning style, e.g., in research, the Internet offers
a large virtual library to get scientific articles for use. For divergent learning style
concrete virtual experiences from the Internet enables getting new ideas of such a
phenomenon which are not able to be reached in the real world, e.g., 3D
modelling of new buildings to be built later.
5.1.3 Reflection and experiential learning
Experiences in e-learning may induce individuals and groups to explore
and communicate their thoughts locally and globally in order to learn.
Reflection in experiential learning approaches is the starting point and the
focus of learning and it is connected to cognitive, emotional and social
dimensions. According to Dewey (1938) intelligence is not an inherent character,
but developing gradually through experiences, and it is vital how various
experiences are reacted to. Reflection enables directing ones own action as a
purposeful way. The reflection skill is a functional property which can be
developed. (Dewey, 1938, 16-32 in Poikela, 1998) Mezirow (1981, 1991 in
Poikela, 2001, 66) defines reflectivity as a consciousness of an individual’s own
observations, thinking, feelings, and action. Reflectivity has six levels, namely:
1. Affective reflectivity with knowing and feeling;
2. Causality in individual’s own action;
3. Awareness of individual’s own values;
4. Awareness the concepts used better;
5. Awareness how to draw conclusions; and
6. The correction of mistakes and wrong beliefs in individual’s own problem
solving.
According to our holistic view of the human being in addition to the
cognitive aspect in reflection, there is the emotional aspect (Isomäki, 2005)
connected to experience.
Mezirow also defines the concept critical reflection, which in addition
involves an assessment of the validity of the presuppositions for acquired
knowledge. Reflective action is focused on the items 4, 5, and 6. The items 1, 2,
and 3 are more automatic and without evaluation occurring individual mental
processes (Mezirow, 1991, 106-110 in Korhonen, 2003, 55-56).
Jarvis (1987, 92 in Poikela 2001, 67), as a socially oriented researcher,
does not regard the lower levels of Mezirow’s reflection properties as reflection.
However, Jarvis takes reflection into account in the social context of learning and
particularly in adult education. Particularly in organisational psychology, the
concept reflection-in-action (Schön, 1983 in Illeris, 2004, 47) is a process in
which one immediately reacts to a problem or a situation by finding new potential
solutions, drawing on one’s familiarity with the field in question. Leontjev (1981)
uses the term object reflection and connects it to the term activity which has in
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turn connections to social conditions and relations between people. According to
Illeris (2004, 48, 49) Leontjev (1981, 45) states: “The organisms’ adaptation …a
kind of reflection of properties of the environment by them …acquires a form
…of reflection of affective properties of the environment in their objective
connections and relations.” Through activity, the individual acquires the cultural
conditions that he or she is a part of, and simultaneously influences cultural
development within society. Leontjev (1981, 231) continues: “…the structure of
man’s consciousness is linked in a regular way with the structure of his activity.
Man’s activity then can only have a structure that is created by given social
conditions and the relations between people engendered by them.”
Furthermore, according to Illeris (2004, 92), reflection is also extended by
Giddens (1990, 1991) and Beck (1992) to the organisation and society levels.
Giddens uses the expression of reflexion of the body, which identifies institutional
reflexivity, i.e., that organisations and institutions also function reflectively,
constantly referring to and legitimising their existence and function, and finally
talks about reflexive modernity in general as a characteristic of time. Beck (1992),
states that reflectivity has become an individual and societal necessity and talks
about the reflexive of modernisation with e.g., the dominance of globalisation.
Latour (2003 in Hanseth et al. 2006) argues that actor network theory in its new
form which analyses the alignment of social network or the making order in a
complex world has focused to unfolding dynamics of independent actors aligning
with different but intersected actor-networks. Therefore, the theory has become
closer to the theory of reflexive modernisation. The term reflexive connotes that
the unintended consequences of actions in the whole of society become
intractable.
However, Giddens’ (1984) structuration theory has been used in
information systems research (e.g., Orlikowski and Robey, 1991) when studying
the relationship between information systems and the organisation. Orlikowski
and Robey (1991) have pointed out that the dualistic explanation, referring to
subjectivist and objectivist approaches when studying social phenomena in
information system context, is better than the monistic one. Most social scientists
can be broadly classified into two opposing traditions, depending on whether their
ontological assumptions posit social reality as subjective or as objective. This
opposition is represented by two traditions in the social sciences: one is based on
Weber which posits social systems as the result of meaningful human behaviour,
hence portraying social reality as subjective; the other based on Durkheim which
focuses on the institutional aspects of social systems which are seen to be
independent of and constraining human action, hence portraying social reality as
objective.
Giddens (e.g., Järvinen, 2003, 44) goes beyond the observation that the
realms of social action and social structure coexist. He specifies that all human
interaction is inextricably composed of structures of meaning, power, and moral
frameworks, and that any interaction can be analysed in terms of them. He
specifies three “modalities” that link the realm of action and the realm of social
structure: interpretive schemes, resources, and norms (Figure 5.3).
Interpretive schemes are standardised, shared stocks of knowledge that
humans draw on to interpret behavior and events, hence achieving meaningful
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interaction. Resources are the means through which intentions are realised, goals
are accomplished, and power is exercised. Norms are the rules governing
sanctioned or appropriate conduct, and they define the legitimacy of interaction
within a setting’s moral order. These three modalities determine how the
institutional properties of social systems mediate deliberate human action and how
human action constitutes social structure. The linkage between the realms of
social structure and human action is referred to as the process of structuration.
Giddens (1984) describes how these modalities operate within each of the
institutional and action realms of organisations, hence achieving an interaction of
subjective and objective elements. The arrows (Figure 5.3 ) describe the recursive
nature of structuration, with the active interpretive schemes, resources and norms
(arrows upward) being balanced by mediating interpretive schemes, resources and
norms (arrows downward), respectively. The figure represents Giddens’ idea that
constitution of social structure through human action and the mediation of human
action by social structure occur simultaneously. However, we also refer to the
critique of the structuration theory in IS research by Carlsson (2004) which was
shortly dealt with in the section of ontological underpinnings of the ICT network
based learning and complemented by the methodological approach of critical
realism.

Structure

Signification

Modalities

Interpretive schemes

Interaction

Communication

Domination

Resources

Power

Legitimation

Norms

Sanction

Figure 5.3 The model of structuration (Giddens 1984, 29)
When the institutional level is concerned in the e-learning context,
Giddens’ structuration (1984) theory can be applied. However, about the
structuration theory Orlikowski and Robey (1991) argue that 1) In IS research, the
subjectivist approach to information technology is typified by those assuming
'social action' perspective on information technology; 2) Prediction of
consequences in this view is of limited value; more relevant is obtaining an
understanding of the humanistic-interpretative process; 3) More mechanistic
notions of cause and effect are deemed not useful in the prediction of
technological consequences because social situations are not seen as governed by
known, or knowable, causal relationships; 4) The objectivist approach to
technology in IS research is more common, but not necessarily more accurate; 5)
By presuming that technology is an object capable of having an impact on social
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systems, such research treats both technology and organisation structures as
objects; and 6) The objectivist approach overstates the importance of technology’s
material characteristics and ignores the social interpretations and actions that may
modify the impact of particular software systems or hardware configurations.
The e-learning dispositions with the help of ICT network can be regarded
as an intra-, as well as interorganisational information system. Hence, the
structuration theory can be applied to see the e-learning information system, on the
one hand, from human subjective perspective, on the other hand from socially
structured perspective, both perspectives intertwined together, as Järvinen (2003,
44) according to Orlikowski and Robey (1991) states (applied here the
information system in e-learning context). In the world of social structure the
users, when using the information system rely on the embedded information,
assumptions, and rules of the information system by re-strengthening the meaning
structure of the organisation (signification), re-strengthening the hegemony of the
organisation (domination), and obeying the authority, values, and sanctions
constructed to the system, maintain the legitimate structure of the system
(legitimation). In the world of human interaction, the users adopt the embedded
information, assumptions, and rules when performing the tasks, or they may
change the use habits to create new meaning structures which possibly may
change the institutional practices (communication), they adopt the embedded
information, assumptions, and rules by gaining the legitimate outcomes, or they
may change their use habits to create new hegemony structures which possibly
may change the institutional practices (power), and they adopt the embedded use
conventions to perform legitimate action, or they may change their use habits to
create new legitimacy structures which possibly may change the institutional
practices (sanction). The modalities between the social structure and the human
interaction manage the human action according to the socially constructed
structure by interpretive schemes as e.g., standards how to structure the e-learning
process concerning the students’ as well as teachers’ actions, facilities as e.g., ICT
based and human resources needed in e-learning, and norms as e.g., rules
governing the usage of e-learning in the ICT network environment spatially and
temporally.
When moving towards more society oriented and collective learning,
Negt’s (Illeris, 2004, 150-155) concept learning by experience is mentioned.
Experience is the process where human beings, individually and collectively,
consciously master reality. The experience is individual, on the one hand,
collective, on the other hand, and Negt, differing from Dewey’s conception of
experience, states that experience does not lie in the actual nature of the
experience itself, but in how the current societal structures affect the formation of
the experience.
Therefore, in the learning by experience
1) all aspects of learning emerge , i.e., cognitive, societal, and emotional;
2) learning occurs as a continuous process;
3) the individual is a subject in the situation, i.e., is present and self-aware;
4) the experience is socially mediated, i.e., does not occur in individual isolation;
and
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5) the influences from the environment in the interaction reflect relevant societal
material.
Hence, Negt’s concept learning by experience extends the view of radical
constructivism towards social and pragmatic constructivism in the sense that
social constructivism emphasises the idea of joint information processing and
knowledge construction, and pragmatic constructivism emphasises the
instrumental value of knowledge and learning by means to adapt to the world and
new ways and means for life management (von Wright 1996a and 1996b in
Pantzar, 2001, 109). Negt’s learning by experience also extends Kolb’s mainly
individual model of experiential learning to the idea that current social structures
affect the formation of experience. Furthermore, Negt’s learning model
approaches Roger’s (1951, 390; 1969, 5 in Illeris, 2004, 35) significant learning
which emphasises the whole person, both emotions, attitudes, motivations, and
cognition.
Conclusions
Firstly, we conclude that in the e-learning context, reflectivity can be
supported on the individual level by e.g., reflective writing and exchanging ideas
with other learners in the Internet. Reflective writing among other things refers to
Mezirow’s causality in individual’s own action. The critical reflection and the
reflection-in-action can be supported also in the social and communal contexts
with relations between the learners and teachers. For example, the network
community gives possibilities to exchange reflective writings via communicative
tools spatially and temporally. Referring to our holistic view of the human being
in addition to the cognitive aspect in reflection, there is also the emotional aspect
connected to experience.
However, the individual’s reflection being very personal in nature, because
of the affective reflectivity with knowing and feeling, all for the individual
negative reflection does not become exchanged with the other learners, but the
exchangeable reflective ideas may be only goal oriented, not real and natural.
Therefore, in e-learning environment, reflection cannot be performed as
effectively as in face-to-face situation. On the one hand, e.g., chat tool, audio and
video connections may favour reflection with partners far away from each other by
allowing immediate replies to informal messages received, particularly among
learners with activist learning style. On the other hand, technical tools as technical
mediators make reflection inflexible compared with reflection in face-to-face
situation. Consequently, we think that reflective learning situation mainly requires
face-to-face communication supplemented by technical communication tools.
Secondly, from group and organisation point of view we conclude that
structuration theory enables analysing the tension between course and institute
level in the e-learning development and use when moving from conventional
learning to e-learning. Therefore, both on institute and course level, predominant
and different interpretations about the development of the learning dispositions
and resources required may cause tension and the institutional norms dominate the
situation by governing the e-learning development work. For instance, in order to
enhance and legitimate the e-learning development, implementation and use
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processes the learning manager of the institute may order to course level teachers
various sanctions, e.g., obligation to study and use a particular technical learning
platform or ready made standardised course material, or rewards, e.g., financial
support and/or career promotion to capitulate to institutional standards. However,
on course level various learners and teachers may have various learning and
teaching styles constraining the standardisation of the e-learning process. Indeed,
the standardisation of the learning process and reuse of the learning material as
similar content and process for all the students and teachers inhibit creativity both
in learning and teaching.
Thirdly, from motivation point of view in the e-learning context the
learning by experience means, first, that individual, emotional and intrinsic
motivation to learn may increase when ICT environment gives temporally and
spatially more space to act than conventional classroom based learning situation.
In the learning process, when the e-learning is concerned, formal and/or informal
ICT based networking communication or/and face-to-face communication is
required. Second, the process being continuous covering all aspects of learning,
i.e., cognitive, societal, and emotional, it also refers to intuitive, unconscious,
unintended and informal processes in everyday practices which can also be
supported by the Internet environment and its global culture with quick responses
in network communication and sometimes intuitively followed hyperlink actions
in information search. This kind of informal and intuitive acting refers to
reflection-in-action. Of course, also formal and conscious experiences are
important and performable via the Internet based on, e.g., well planned search
agent usage, as well as communication tools. Third, the individual being selfaware his/her subjective action is well performed via the Internet usage freeing the
learner from classroom based time and space constraint and also from formal
learning organisation, if it is desired. Fourth, the experiences can be shared and
experienced via the Internet on a larger global level than only on the local
classroom level, giving possibilities to participate in various informal networks of
practice. Hence, ICT can be one means to enhance learning by experience to
extend individual experiences formally and informally in social context enabling
to share these experiences via various ICT based communication channels both
locally and globally. The intrinsic motivation of the learners can also be impacted
by freeing and extending the learning space temporally and spatially. In the
Internet environment, the information sources and the organisation of the
information for individual and communal use can be extended by various ICT
based information search agents, as well as calculative and database tools.
Finally, we conclude that although reflection is more face-to-face than ICT
focused, the reflective action can be encouraged by network based ICT tools
supporting learning by experiences, formal and explicit, as well as particularly
through reflection-in-action informal, intended and unintended, and even intuitive
learning. Therefore, the learning is possible to be extended via ICT network if
more comprehensive learning supportive model like Negt’s learning by experience
is concerned. On the other hand, according to the structuration theory, tension
between the institute and course levels in e-learning may emerge, i.e., between
standardisation and flexibility.
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5.1.4 E-learning as a social phenomenon
Social activities in e-learning can be seen, on the one hand, as a challenge
compared to face-to-face situations. On the other hand, in e-learning situations
there are communicative tools available which are supposed to partly compensate
and partly supplement social activities when face-to-face situations are concerned,
e.g., communication in e-learning is not location bound as face-to-face is.
Particularly in e-learning development, implementation and use contexts, human
expertise and technology are combined in multi-disciplinary working groups.
Hence, according to our holistic view of the human being, social aspect of the
being is emphasised (Isomäki, 2005). Therefore, we next see the e-learning
through lenses of communities of practice, innovative knowledge community and
culture.
Communities of practice
The concept of situated learning developed by anthropologist Jean Lave
states that the situation is important for the nature and results of learning activity
and there is no activity without a situation with it. Also general and abstract
knowledge is meaningless without the situation where it is used. Additionally, a
specific type of situation has certain particular learning qualities, i.e., situations
termed legitimate peripheral participation. (Lave and Wenger, 1991 in Illeris,
2004, 176-177) Legitimate peripheral participation means that the learner first
participates and becomes acquainted with the peripheral features of the new
learning situation, like practices to behave in the social situation concerned which
are legitimate for the participants involved in the situation. “A person’s intentions
to learn are engaged and the meaning of learning is configured through the process
of becoming a full participant in a socio-cultural practice. This social process,
includes, indeed subsumes, the learning of knowledgeable skills” (Lave and
Wenger, 1991, 29 in Smith 2003).
For instance, in an international researcher group of a particular common
research area, a new participant first learns practices and habits legitimate for the
other participants on how to make contribution in practical informal organisation
in the common research area before participating in the essential research. The
legitimate peripheral participation has got influences from Gibson’s (1977)
information pickup theory which emphasises environmental properties of the
learning material.
Wenger (1998) has developed the situated learning idea further as a new
and comprehensive social learning model with the idea of communities of practice
which means sharing of practice in a learning community with strong ties, i.e.,
having long lasting and close relations spatially and temporally with community
participants, e.g., in a work place practice. The communities of practice represent
relatively tight-knit groups of people who know each other well and work together
directly (van Baalen et al., 2005). Smith (2005) refers to Wenger (1998) and states
that communities of practice define themselves along three dimensions. First,
what it is about – its joint enterprise as understood and continually renegotiated by
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its members. Second, how it functions – mutual engagement that binds members
together into a social entity. Third, what capability it has produced – the shared
repertoire of communal resources (routines, sensibilities, artefacts, vocabulary,
styles, etc.) that members have developed over time.
Therefore, the communities of practice advocate informal practices which
the participants are committed to. Furthermore, according to Wenger various
dimensions of learning, i.e., cognitive, emotional, and social, are taken into
account. The social dimension is emphasised around which the other dimensions
are situated. According to Figure 5.4 Wenger explains the following model
components (Wenger, 1998, 4-6 in Illeris, 2004, 142):
1) Meaning is an ability – individually and collectively – to experience our life
and the world as meaningful.
2) Practice comprises the shared historical and social resources, frameworks, and
perspectives that can sustain mutual engagement in action.
3) Community can be seen as a social configuration in which our participation is
recognisable as competence.
4) Identity manifests learning changes of who we are, and creates personal
histories of becoming in the context of our communities.
All the elements in the model are interconnected and mutually defined.

learning as
belonging
community
learning
as doing
practice

learning

identity
learning as
becoming

meaning
learning as
experience

Figure 5.4 A social theory of learning (Wenger, 1998, 5 in Illeris, 2004, 141)

Despite of the claims of situated learning, abstract or general knowledge
may be constructed and de-contextualised without any particular context or life
situation. And the attitude that new knowledge and learning are properly
conceived as being located in communities of practice needs strong ties in the
community. When the community of practice is weak or there are power relations
to inhibit entry and participation, there is a danger to under-appreciate the uses of
more formal structures and institutions for learning, i.e., conventional bureaucratic
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learning institutions. (Smith, 2003) Therefore, the informal nature of the
communities of practice in situated learning, advocating informal learning
situations, needs beside the formal education and learning structures comprising
formal communities of practice. This perception has been made also by Walsham
and Barret (2005, 5) when they state that “…there is some ambiguity in the term
communities of practice…Wenger (1998) sees them as including salaried work
groups…In contrast, Wenger and Snyder (2000) see them as self-selected or
voluntary groups.” Furthermore, according to Contu and Willmot (2003) Lave and
Wenger (1991) emphasise that the embeddedness of community learning practices
in power relations refer to critical traditions of Marx, Giddens and Bourdieu.
(Walsham, 2005) The learning phenomenon is a holistic process comprising
various modes of learning in various formal and informal contexts concerning
power relations.
According to Wenger’s communities of practice, Brown and Duguid
(2001) have developed the concept network of practice expanding the notion of
communities of practice. The network of practice can be composed with weaker
ties than in communities of practice or innovative knowledge communities. For
instance, the participants can belong to the network in spatially and temporally
fragmented learning groups like in various work places situated e-learning groups,
or in globally dispersed scientific community. Van Baalen et al. (2005, 302) refer
to Brown and Duguid (2001) and state that in networks of practice people have
practice and knowledge in common but they are mostly unknown to each other.
The links within the networks are indirect, e.g., databases, newsletters, bulletin
boards. Therefore, networks of practice are loosely coupled. Members usually
coordinate and communicate explicitly and there is relatively little reciprocity.
However, these indirect links represent potential knowledge, e.g., as
databases which can be transformed into knowledge by human activity. We think
that network of practice with weak networking ties in ICT network environment
may contribute innovative knowledge communities as peripheral members, and
the expertise acquired from outside the innovative knowledge community can
sometimes be crucial for the innovativeness of the community, bringing novel
ideas into discussion. Consequently, the network of practice may approach
innovative knowledge community. This peripheral contribution may also be
valuable in ICT network based learning situations, when the knowledge
community in higher education life long learning is concerned.
For instance, in interorganisational e-learning network, in order to share
expertise efficiently in the community and network of practice, the common
shared practices have to be learned, which can cause problematic situations,
because the participants’ various cultural, contextual, and institutional practices in
the background may cause contradictions. Brown and Duguid (2001) argue that in
one circumstance the knowledge sharing may be leaky, when in other
circumstance it is sticky. In an informal community of practice these contradictory
contexts can be tried to be solved by following a new agreed cultural and
contextual practice, e.g., the global Internet culture in topic oriented context,
without institutional norms in the background. In a more formal community of
practice consensus could be agreed on institutional level concerning, e.g., the elearning organisational and administrative norms and legitimate habits in
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organising and administering a particular course more or less on a free learning
basis.
But, according to Walsham (2005), Brown and Duguid (1991), differing
from Lave and Wenger (1991), argue that focus on shared values, consensus and
stability within communities, and references to power relations or dissensus are
non-existent. Therefore, there is a contradiction between the two views of the
notion communities of practice, but Walsham (2005) states that it is not the topic
but the research focus which makes the criticality. Hence, the same research topic,
referring to consensus and dissensus, can have various focus points depending on
the research context, because consensus and dissensus can be seen as two sides of
the same phenomenon. On the one hand, in a particular context consensus oriented
shared values in communities of practice are successfully performed. On the other
hand, in a particular context dissensus oriented power relations are involved.
Consequently, in the same research topic the two opposite research focuses may
reveal two contradictory context related properties of the phenomenon.
Institutionalised formality may include power relations, but also informality in
communities of practice, though informality may also include power relations on
the social level, e.g., between old and new participants.
For instance, contradictory dissensus may emerge in informal social
relations under the surface of formal power relations in particular contexts, e.g.,
between teaching and administrative staff in a university environment when
teachers’ pedagogical attitude favour free learning environment with few face-toface lectures and formal administrative norms require certain number of contact
lectures per course. Participation in a particular informal community of practice
may be supported and agreed in certain formal organisations during the formal
daily working time revealing consensus, but in some other organisation or
department the same participation phenomenon may cause contradictions
revealing dissensus. Discussions and negotiations to attain contradiction
resolution are required. Therefore, in the e-learning development, implementation
and use contexts, consensus can be regarded as a desired state from design point
of view. In order to extend the view of the e-learning from communities of
practice to the direction of knowledge building, we next describe the notion
innovative knowledge community.
Innovative knowledge community
Based on Bereiter’s (2002) knowledge-building community Hakkarainen et
al. (2004, 139-147) extend the notion communities of practice by describing the
notion innovative knowledge community. From knowledge perspective, human
work as well as tools and technologies embed meaning, knowledge and
intelligence. Symbolic and material activities are integrated in human work and
human intelligence is extended by means of various artefacts and material tools.
Knowledge communities rely on complex, heterogeneous network of tools and
instruments, but new, unforeseen frontiers of knowledge become accessible only
through developing new instruments, measurement tools or methods. Hakkarainen
et al. (2004) refer to Boland and Tenkasi’s (1995) framework of communities of
knowing, arguing that it does not provide sufficient support for understanding
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modern knowledge communities. Instead, Hakkarainen et al. (2004) state that
innovative knowledge communities resemble informal communities of practice.
However, innovative knowledge communities are often deliberately designed to
create new knowledge like Bereiter’s (2002) knowledge-building community, in
which the knowledge advancement is the most important goal of knowledge
communities. According to Bereiter (2002; Bereiter and Scardamalia, 1993)
human work is constituted by the creation of shared knowledge objects called
conceptual artefacts. Innovative knowledge communities are organised around
shared objects, the development of which is the focus of collective cognitive
efforts, e.g., when modelling new practices, articulating conceptual artefacts or
developing ideas and knowledge-laden products. The innovative knowledge
community encourages members to work at the edge of their competence and
explore novel ideas and possibilities rather than only exploit the existing ones.
The knowledge is heterogeneously distributed among participants and newcomers’
knowledge is regarded relevant and innovative. The transmission of knowledge
and competence is organised so that participants learn to adopt from each other
through shared practices, horisontal learning being important. In the innovative
knowledge community the collective cognitive responsibility for the development
of the individual expert’s competence has been taken, e.g., by systematic
education and training, as well as by supporting personal learning and professional
development, where as in communities of practice (Lave and Wenger, 1991) the
metaphorical learning, e.g., by listening and following expert’s problem solving
(Orr, 1990), may be possible. However, despite the strong networking linkages
among the core members of the innovative knowledge community, they are
subject to change more rapidly, and the line between peripheral and core members
of the community is fuzzier than in communities of practice.
In the e-learning context, innovative knowledge community can be seen as
a community of the e-learning development and implementation project in which
teachers and ICT staff work together by using and combining their innovative
knowledge of their expertise area, i.e., learning and ICT expertise, with ICT tools
required in project work. For instance, material tools as e-learning technical
platform with various tools supporting to create course content databases and
communication are combined with pedagogical and ICT expertise. This material
and human knowledge combination process can be innovative, creating new
expertise when project actors learn each other’s expertise areas and combine them
in order to attain joint understanding of the common project target, i.e., the
implementation of the e-learning dispositions, and ways to reach it.
We think that in a knowledge building community, when the e-learning
context is concerned, the notions knowledge and knowing are focused. Van
Baalen et al. (2005) separate two understandings of the relationship between
explicit and tacit knowledge. Nonaka’s (1994) view assumes that explicit and tacit
knowledge can be converted to each other via internalisation and externalisation,
respectively. Tsoukas’ (2003; see also Cook and Brown, 1999; Orlikowski, 2002;
Walsham and Barrett, 2005; Talvitie and Ihanus, 2003) distributed view of
knowledge believes that tacit knowing is a component of all knowledge and as
such cannot be converted into explicit form, and tacit and explicit knowledge are
complementary, explicit knowledge being grounded on tacit component.
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The documents and databases, i.e., information, can be seen as potential
knowledge which can be refined by technical ICT tools used by human agents in a
particular context. Here we may also refer to Järvinen’s (2003) division of
resources, i.e., technical, human and informational in which information as
potential knowledge can be realised by the facilitation of ICT with a human agent,
who in turn can be seen as a volunteer and a self-steering actor in an intended or
unintended learning situation via the web-based e-learning portal. The exploitation
of the potential knowledge from databases and documents included in ICT
network requires tacit knowing, based on explicit knowledge. Also Walsham and
Barrett (2005) acknowledge the availability of the tacit knowing when interpreting
the explicit information acquired from databases as a source of knowledge
creation.
However, disembedding knowledge from one practice and re-embedding it
into another, may cause “stickiness” in knowledge sharing. The “stickiness” (von
Hippel, 1994 in van Baalen et al. 2005) involves not only the complex
epistemology, but also connects the knowledge source, recipient and the context to
the stickiness or leakiness of the knowledge sharing. When the knowledge source
and the recipient share the same practice with the same context, the stickiness will
decrease, otherwise it increases. Therefore, we may conclude that in the network
of practice in the e-learning context, the same practice base and context can be
achieved easier, for instance, within the same higher education institute than
between the institutes in national or even international contexts. Hence, in the
interinstitute e-learning courses, activities to overcome contextual and practice
based problems are required.
Culture
Various interpretations based on various national, organisational or
professional cultural backgrounds about the project target and ways how to reach
it may emerge and cause challenges in the e-learning development,
implementation and use processes. Therefore we next see the e-learning in social
context through cultural lenses.
Gallivan and Srite (2005) make synthesis of national, organisational and
other facets of culture according to social identity theory (SIT) (Tajfel, 1978)
which states that individuals have different layers with which they identify
themselves referring to “virtual onion” metaphor in which there is no consistent
ordering of layers that is appropriate in all circumstances. Therefore, a more
holistic approach to define culture and understand how it shapes individual and
group behaviour is required. SIT explains three sets of processes of how
individuals identify with certain groups and how this shapes their attitudes and
behaviour, i.e., categorisation, identification, and comparison. Individuals
categorise objects and people in order to simplify their understanding of reality.
Individuals identify with certain groups and not with others. Individuals also
engage in comparison processes by evaluating their in-groups, i.e., groups with
which they identify, relative to out-groups, i.e., groups with which they do not
identify. These three processes may lead to benefits in terms of group cohesion,
satisfaction with one’s in-group, and performance. When group identity is
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concerned, individuals 1) perceive themselves to be more similar to each other; 2)
are more likely to act cooperatively; 3) feel a stronger need to agree with the
group’s opinion; and 4) perceive information received from in-group sources to be
of higher quality than information from external sources. Furthermore, SIT
explains why some individuals so readily conform in both beliefs and behaviour
relative to others who do not identify so strongly with the group. Also SIT
explains the cognitive processes that underlie discrimination against out-group
members. We think that when SIT in the context of communities of practice is
concerned, it may explain the tightness or looseness of the community. Therefore,
according to SIT, culture as the holistic “virtual onion” has impact on the firmness
and tightness of the communities of practice.
Referring to Gallivan and Srite (2005) we can conclude that according to
the definitions the properties of culture, are mainly concerned first of stabile and
historically transmitted, inherited attitudes, assumptions, and knowledge, and
second, patterns of meanings embodied in symbols. When we endeavour towards
global culture in the context of e-learning, the entire change of the culture seems
to be impossible in the short run, because of the perpetual nature of the culture.
However, visible symbols, artefacts, routines and practices may be possible to be
generalised in global sense, but learners’, teachers’, ICT and administrative staffs’
values, beliefs, and even unconscious patterns of assumptions are more difficult to
be made global. Hence, when communities of practice and networks of practice
are concerned, visible symbols, artefacts, routines and practices can be made
similar through which the activities of the group will be enabled. On the other
hand, values, beliefs, and patterns of assumptions may constrain the activities in
the communities of practice and networks of practice because of various
contradictory cultural obstacles. Because of the holistic nature of the notion
culture (Aulin, 1982) in which the procedural norms are obviously functions of
values and cognitive beliefs, the routines, practices, artefacts, and tools, e.g., ICT
and its development and use, cannot entirely be separated from cognitive beliefs
and values. Hence the communities of practice and also networks of practice need
time to evolve towards innovative knowledge community (Hakkarainen et al.,
2004, 139-147) or the knowledge-creating community (Bereiter, 2002). However,
Leidner and Kayworth (2006) argue that IT may have an opportunity to change
organisation culture.
When the relation between ICT and national culture is concerned, the
cultural changes may occur over time due to the immigration, the influence of
global media, and other social and technological trends. Therefore, the cultural
globalisation, e.g., when the Internet culture is concerned, is possible in the long
run. However, diversity of subcultures emerges within the global culture despite
of the influence of the western ICT culture. When the relation of ICT and
organisational culture is concerned, the “interpretive flexibility” (Doherty et al.,
2006), e.g., in the e-learning context, means the flexibility of the interpretive
meanings given to the effects of ICT development and use by students, teachers,
ICT and administrative staff. Therefore, “interpretive flexibility” may be a
constraint because of the cultural contradictions between the e-learning
participants, i.e., learners, teachers, ICT and administrative staff on group and
institute levels. Doherty et al. (2006) also state that all technologies offer a range
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of functions and features that will facilitate some activities, while inhibiting
others. However, between the enforcing and proscribing constraints the
information system is potential to be tailored according to the interpretations of
the user group. For instance, the e-learning platform, e.g., Moodle, is a malleable
platform standard and therefore potential to be tailored according to the
interpretations of learners and teachers who apply the platform according to their
learning and teaching subjects, and learning and teaching contexts. Hence
functional boundaries of the e-learning platform on technical domain may be
interpreted flexibly by various social groups who have different sub-cultural
backgrounds. For instance, one teacher may develop the technical boundaries of
Moodle environment for the students narrower than the other teacher, depending
on a teacher’s sub-cultural background.
Also the “virtual onion” metaphor (Gallivan and Srite, 2005) supports the
flexible and interpretive nature of the notion culture in general. Hence, there is a
strong potentiality for contradictions, e.g., in the e-learning development and use
context both on course and institute levels, and these possible contradictions have
to be resolved. Because of the malleability of the culture and ICT, the
contradiction resolution may be possible over time, but to attain joint
understanding between the e-learning actors in development and use processes
requires human agency with cooperative atmosphere.
Conclusions
We conclude that in the e-learning context the global ICT network as a
tool for networking enables the creation of wide reaching network communities
with similar practices, e.g., higher education professional and scientific networks
of practice. The networks can be created on the course level, e.g., for working lifelong learning students and teachers of similar learning and teaching subjects, on
the institute level, e.g., for teachers, learning technologists and students in various
units or faculties, and, on the society level, e.g., for teachers, learning
technologists and students between various institutes. However, the stickiness of
the various acting habits between students and teachers, on the one hand, and
between the teachers and technologists, on the other hand, have to be overcome in
order to attain leakiness in the e-learning network of practice to attain successful
learning results. Globally e-learning networks of practice can be extended worldwidely via the Internet, provided that cultural and contextual obstacles, e.g., by
using the Internet on the one hand, freely in certain countries or organisations, and
on the other hand, restrictively in certain countries or organisations, can be
overcome and adapted to the global Internet based practice culture. Because the
links within the networks are indirect (Brown and Duguid, 2000 in van Baalen et
al., 2005), e.g., as a mode of learning content in a database used commonly by elearning learners and maintained by e-learning teachers, some face-to-face
contacts, i.e., blended learning mode which strengthens the weak ties of the
network of practice, is more appropriate than a pure virtual learning contact with
the learning content database.
Hence, in the e-learning context the task-oriented situations, like
individual assignments and problem and task oriented exercises with the breadth
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of information acquisition and sharing, as well as asynchronous group
conversations and information sharing in problem and task oriented situations, are
feasible. But the person-oriented activities, like conflict resolutions and deep
conversation of some learning topics requiring simultaneous communication and
close discourse with body language in addition to bare text, need face-to-face
sessions. Referring to our holistic view of human being the social aspect (Isomäki,
2005) is emphasised.
Therefore, the tightness of the network of practice can be increased by
face-to-face connections which increase trust of the network participants and
coherence of the network, particularly on the global level. The informal network
of practice supports social participation in a situated learning which needs, aside
the formally structured learning, situations in classrooms or the web. The
dispositions for e-learning within the learning institute are easier to organise
compared to the interinstitutional dispositions.
5.1.5 Pedagogical models in e-learning
There is research on applying various appropriate learning models to
develop and use contextual learning practices as learning tools, “standardised” for
the use of many course contexts. For instance, various practical pedagogical elearning models have been developed, (e.g., Silander and Koli, 2003, 138), i.e.,
research based learning, activate teaching, project based learning, case base
learning, cognitive apprentice learning, and dialog and research based DIANA
learning model (Aarnio and Enqvist, 2001). Particularly investigative or research
based learning is studied and used by the education research community (e.g.,
Hakkarainen et al., 1999a, 1999b).
Silander and Koli (2003, 138) have presented practical pedagogical models
for planning and implementing the courses as network based learning. The
presented models appropriate for higher education are: investigative learning
(Hakkarainen et al., 1999a, 1999b), dialogical learning in the network, DIANA
(Aarnio and Enqvist, 2001), activating teaching in network teaching (Lonka and
Ahola, 1995), projects as the means of learning, case-based learning, cognitive
apprenticeship and network based apprentice teaching (Collins et al. 1989),
simulation and simulation games in learning, and suggestion based learning and
teaching.
In the investigative or research based learning, the starting point is
authentic problems, questions and own thoughts and theories of the phenomenon
to be learned. According to Poikela (1998, 79) the term inquiry-based learning
proceeding by questions, differs from investigative learning in objectives, working
modes, and process. In the investigative learning, the phenomenon is aimed to be
explained gradually more deeply by producing new questions enriching the
meanings of the concepts concerned. Also, new connections between the concepts
emerge. Learning proceeds through “the working theory” by developing the
participants’ own conceptions and explanations in the gradually deeper becoming
problem solving process. The aim is to make a learner’s preconceptions and
thinking explicit. The method is applicable particularly to higher education and
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life long learning situations where expert knowledge is created. In the learning
process the following phases can be seen:
1) The context creation by using e.g., videos, cases, lectures, or multimedia;
2) The creation of the working theories by using e.g., work processing or other
ICT tools by writing, visualising and publishing in the Internet based learning
environment;
3) The acquisition of the information by using the Internet and virtual and manual
libraries, as well as various link lists and directories;
4) The construction of the theories by using e.g., virtual workbench with tools for
problem solving, information repositories with reflective writing, including also
graphics, audio and video;
5) Shared expertise by using communication tools with affordances to other
participants and outside experts, as well as group work, and publishing the results
in the form of text or hypermedia, saving the results as digital portfolio.
(Hakkarainen et al. 1999a; Rissanen, 2002)
Tools appropriate for investigative learning can be mentioned e.g., FLE3
(Future Learning Environment, http://fle3.uiah.fi ) supporting social learning and
knowledge creation, developed by Media Lab of the Helsinki University of Art
and
Design,
WebQuest
(San
Diego
State
University,
1995,
http://webquest.sdsu.edu ) for complex and not well defined problems producing
various interpretative results, WISE (Web-Based Science Environment,
http://wise.berkeley.edu ) with tools for reflection, argumentation, communal
information search, planning and analysis (Rissanen, 2002), and WebCT
(http://www.webct.com ).
The DIANA model (Aarnio and Enqvist, 2001) based on investigative
learning, is focused on dialogical interaction in the knowledge creation process by
externalising the problem solving process in a reflective way. DIANA model is
primarily developed for vocational education and gives guidance for teachers by
outlining the e-learning process. (Silander and Koli, 2003, 149-150)
Activating instruction (Lonka and Ahola, 1995), used particularly in higher
education, is based on Vygotsky’s (1978) zone of proximal development, adaptive
cognition, and process-oriented instruction. The focus is to support the
enhancement of the learner’s expertise and help the learner to develop activating
mental models of the phenomena at hand. Essential is to the reflective and
dialectical process to achieve genuine and deep understanding of the learning
object using reflective writing. The activating instruction can be explicated
through three phases, namely 1) diagnosing the learner’s earlier perceptions and
activating them, 2) supporting of the learning process and reflective thinking, and
3) feedback from peers and the instructor, as well as challenging of the
misunderstandings. (Silander and Koli, 2003, 155-157)
Using projects in problem based learning enhances the learner’s own
activity and motivates to act according to the objectives in a real life practical
work situation developing particularly the collaborative, interplay, and
communication skills. The practical cases as a means to motivate the network
discussion can be used. The cases can be used as in the creation of the context, as
a base of the problem situation, as an information source or raw material for
knowledge construction, learners as case producers, and in reflection process.
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Cognitive apprenticeship and network based apprentice teaching (Collins et al.
1989) aims to teach cognitive processes used by experts. For instance, in higher
education the cognitive apprenticeship model has been used in medical teaching as
diagnostic judging. The aim is to externalise the expert’s own processes and how
the learner can percept the critical points. In higher education this model fits to
problem based and diagnostic situations. Simulations are particularly suitable for
e-learning situations and applicable, for instance, in technical not yet in reality
implemented contexts like building design, planning and construction and e.g., in
business simulation games. Simulation enables to try “if…then” situations.
Suggestion based learning has particularly been used in language learning by using
mental images, imagination, and emotions. (Silander and Koli, 2003, 158-187)

Conclusions
As conclusion, there are several appropriate practical learning models for
network based learning. However, the models do not separate the formal, nonformal or informal learning from each other. Also, the models reflect mostly
consensus on the problem solving situation, though the problem situation already
inherently is often dissensus situation including contradictions to be agreed on.
Furthermore, learning models often emphasise some kind of process to proceed in
problem solving reflecting structure in the learning process, e.g., Swedish scenario
cycle model (Poikela, 1998, 76-78). For instance, the phases of the scenario do not
necessarily occur in temporally planned order, but e.g., individual learning and
ideas may occur any time, the learning objectives may be changed, and the
dissensus of the concepts may lead to changes, even the objectives of the whole
project. But when learning is understood more comprehensively, taking into
account formal, informal, unintended, implicit and even intuitive aspects of
learning, the structured process model does not perhaps work, because learning is
a social and often continuous everyday practice and a work based event.
Therefore, more general and more flexible learning modes could be appropriate to
be developed further. The ICT enables the learning environment where both
formal and informal learning is possible. For instance, information acquiring,
information sharing, and finding and testing new ideas in virtual reality are
possible.
5.1.6 Conclusions
About learning models in e-learning context we firstly conclude that
constructivism in its various modes well supports e-learning in which ICT enables
a practical environment for individual and social settings in multifarious
information space.
Secondly, about experiential learning in e-learning context we conclude
that intrinsic motivation and commitment may be increased in the e-learning
environment, for instance, in multimedia based learning material which may give
new and enjoyable experiences for the learner. Informal and implicit learning
experiences particularly among activist learners may make learning as
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complicated and chaotic. However, chaotic situation may open new insights to the
learning targets. In experiential learning particularly accommodative learning style
based on concrete experiences and active, even risky experimentations can be
supported by ICT.
Thirdly, about reflection in e-learning context we conclude that on the
individual level by e.g., reflective writing and changing ideas with other learners
in the Internet various ICT communication tools can be utilised. However,
reflective learning situation mainly requires face-to-face communication which
can be supplemented by various technical communication tools. Particularly in
informal and intuitive acting, reflection-in-action can be supported by ICT e-mail,
chat and other communicative tools. However, we think that reflection is more
face-to-face than ICT focused.
Fourthly, about e-learning as a social phenomenon we conclude that ICT
enables the creation of wide reaching network communities with similar practices
as communities and networks of practice. Task-oriented situations like individual
assignments, problem and task oriented exercises, asynchronous group
conversations and information sharing seem to be feasible. But the personoriented activities, like conflict resolutions and deep conversation with body
language need face-to-face sessions, though video-phone connections, may help a
bit.
Finally, about pedagogical models for e-learning we conclude that there
are several appropriate practical learning models for e-learning. However, the
models do not clearly separate formal, non-formal or informal learning from each
other. Therefore, e-learning models are possible to be developed further.
5.2 E-learning as a holistic phenomenon
Because we see the e-learning as a holistic phenomenon including formal
and informal as well as goal oriented and intuitive features, we firstly elaborate the
metaphor connectionism of Bereiter and Scardamalia (1996) contrasted with
container of mind metaphor. Secondly, we see improvisation and intuitive action
as a part of the e-learning. Finally, from the Internet we take two examples of the
models trying to classify the notion e-learning in the field of formal, informal,
intended and unexpected learning (Conner, 2005; Digenti, 2000). Thereafter, we
critically analyse these classification examples and put forward our own view of elearning.
Particularly in higher education life long learning when e-learning is used
outside the conventional classroom and administratively managed formal and
intentional learning situations, the informal learning may emerge as intuitive,
implicit, unconscious, and even unintended accidental learning. In learning we can
also talk about inspiration and improvisation. The notion informal learning has
often been used particularly in enterprise organisations, because learning in work
situations is mostly an individual’s own responsiblity and therefore, is profitable
for the enterprise. The ICT network has been seen to facilitate and enable this
informal learning process in enterprises and learning institutes (see e.g., Rogers,
2004; Conner, 2005; Digenti, 2000). However, informal learning in enterprises’
work contexts is only one determinant in the holistic learning phenomenon. It is
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argued that particularly in organisations, informal learning accounts for over 75%
of the learning today and often the most valuable learning takes place by random
chance (Conner, 2005, 1). Despite of the contextual result in particular enterprise
organisations, the informal learning arrangements particularly in work based life
long learning, are considerable.
5.2.1 Connectionism
Bereiter and Scardamalia (1996) extend the concept of learning from
traditional learning modes like behaviourism or constructivism, described with
container of the mind metaphor to connectionism of the mind metaphor, and put
forward that the most important kinds of human learning will remain in the
shadow. According to the container metaphor, knowledge is conceived as
specifiable objects of mind, such as discrete facts, beliefs, ideas, or intentions. For
instance, intuitions or understandings are not assignable to individual minds and
therefore they cannot be included in the container of the mind. Mental abilities are
regarded as specifiable things with specifiable mental objects, and memory
involves retaining and retrieving such objects. Categorising abilities involve
arranging mental objects and reasoning abilities involve new mental objects, i.e.,
conclusions, resulting from combinations of existing objects. Learning outside the
container metaphor is difficult to test, difficult to defend as educational objectives
and in general difficult to reconcile with the objectives mentioned. Creativity with
its perennial belief in inspiration cannot be explained by rules and items of
information in mind (Bereiter and Scardamalia, 1993). However, human
intelligence almost continuously exhibits creativity, e.g., in some trouble
situations when improvisation takes place. The connectionist mind can be
knowledgeable without containing knowledge. The connectionism sees mind as
pattern recogniser. The mind does not store the patterns which match new
experiences to them, rather the mind acquires abilities and dispositions to
recognise and respond in various ways to various patterns, i.e., the patterns are a
way for us as observers to describe relations between the mind and the
environment.
We conclude that knowledge creation according to connectionism, seems
to approach practice and everyday life and can in addition to formal, planned and
intended actions also include various informal and implicit situations as well as
improvisational actions. Many cultural practices like school teaching practices, as
well as social practices like story telling, have usually a long learning history.
Therefore, the e-learning practices with, for instance, the global Internet culture
and social practices in it are quite a big change compared to the traditional
classroom based learning culture. Hence, e-learning practices need time to evolve.
Bereiter and Scardamalia (1996) use Popper’s three worlds-schema
(nature, human mind and culture) when they make a distinction about educational
processes, i.e., between learning and knowledge building. Popper’s World 1 is the
universe of physical entities and it includes physical objects which are under
physical and chemical natural laws. World 2 is the world of mental states
including states of consciousness and psychological dispositions and unconscious
state, and it includes also animals having a consciousness at a lower level than
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human. World 3 is the world of contents of thought as the products of the human
mind, including stories, explanatory myths, tools, scientific theories, scientific
problems, social institutions and works of art. (Kilpinen, 2004, 26-27) As a matter
of fact, knowledge embedded in practice cannot be reduced to World 2, individual
minds, but it is not part of World 3, either. Practical knowledge has not been
abstracted as objects that can be discussed, compared, hypothetically modified,
etc. Knowledge can also be seen embedded in tools and artefacts being physical
embodiments of World 3 knowledge, but not being World 3 knowledge itself, e.g.,
in a theoretical article written on the paper World 3 object is not the paper or the
text which represents World 1, but the theory itself presented as the text on the
paper. According to the container view point World 2 is a container of
representations of World 1 and 3 and education concentrates only on these
representations and the distinction of World 1 and 3 are ignored.
Poppers’ three worlds are related to Habermas’ (1984 in Mingers, 2004)
three worlds, i.e., material, personal, and social worlds. Therefore, Poppers’ world
“culture”, the objective human-made world, emphasises contents of thoughts, but
includes also social institutions. Habermas’ social world emphasises
communication and the utterance of the contents of thoughts emphasising
dynamism in relation between the worlds more than Poppers’ world “culture”.
We can put forward an example in which students in the e-learning context
may concentrate on using and understanding the technical ICT environment with
equipment and tools instead of the focal learning object. From connectionist view
point, the difference between World 1 and 3 become important. In the student’s
mind, World 2 is seen as adapting to patterns, World 3, experienced in the
physical world and in social practices. The human aspect of cognition is learning
related to World 3 by learning their way in a world of ideas, explanations,
problems, theories, stories, histories, critiques, and models of various kinds.
Changes in physical and social worlds evolve gradually and unconsciously which
are deliberate thoughts and imagination worked out first in World 3 as ideas,
plans, etc. in abstract form before enacted concretely. Based on Popper’s three
worlds Bereiter and Scardamalia (1996) make a distinction between knowledge
building and learning. Knowledge building is an activity directed towards changes
in World 3. Learning is directed towards changes in World 2. Learning can be
seen as complementary to knowledge building. Finally, Bereiter and Scardamalia
(1996) merge the learning side and the knowledge building side where formal
education is concerned, i.e., learning how to get to know one World 3 object and
how to create another World 3 object based upon it. As Bereiter and Scardamalia
(1996, 12) put forward about connectionist view: “The sense is in the dispositions
and abilities, of which we of course always have only partial information. We
never know for sure what a person will do under other circumstances or indeed
under the same circumstances at another time. But such uncertainty is built into
the cognitive system and its relations to environment.”
Conclusions
We conclude that Bereiter and Scardamalia (1996) extend the view of
learning as the idea of learning as a container of the mind, including, for instance,
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discrete facts, beliefs, ideas, or intentions. Instead of container view, they advocate
connectionist view in which practical concrete world can be connected with
abstract world not only as representations in human mind but as in active practice.
This view represents, on the one hand, concrete practical skills and meta-skills, on
the other hand, theoretical knowledge creation enacted in practice like in scientific
research in which theory and practice are aimed to interplay, supporting each
other. The abilities to connect the concrete and abstract worlds include also
intuitive and implicit features which cannot be found in the container of the mind,
but also in practical skills when connecting the abstract and concrete worlds. This
connection can clearly be seen both on individual cognitive level and on group or
even organisational level like Habermas’ (1984 in Mingers, 2001) theory of
communicative action describes, i.e., as real, purposeful, pragmatic interaction
between social subjects. This interaction becomes evident, for instance, in Cook
and Brown’s (1999) “generative dance” between tacit knowing and explicit
knowledge in which the tacit dimension of the knowledge supports explicit
dimension of the same knowledge, causing knowledge building in an enacting
way. In this kind of dynamic knowledge building process, also uncertainty and
intuitivism play a role, i.e., something may happen unexpectedly and the respond
to this kind of event may need implicit action and improvisation. Hence, in order
to learn, World 2 is necessary to actively be in relation with World 3 and World 1,
i.e.,, on the one hand, supporting concrete physical world with various tools and
artefacts, on the other hand, abstract knowledge construction and theory building.
However, the theory building may also focus on the tools and artefacts
themselves. In the e-learning context this means that the role of ICT tools, i.e.,
material, immaterial and other ICT artefacts, the developing methods of the
information systems as well as the abstract system models and even the theory
building of ICT role in learning, can be emphasised.
According to Bereiter and Scardamalia (1996), in connectionist view of
learning the dispositions and abilities are important, not the ready deliberated
models of any theory in the container of the mind. Furthermore, the uncertainty
may cause implicit action and improvisation in problematic situations emerged in
practice. Improvisation and intuitive action can be seen as necessary for creative
thinking. Therefore, we shortly describe improvisation and implicit action and
their impact in e-learning context next.
5.2.2 Improvisation and intuitive action
In e-learning and its development, implementation and use improvisational
activities may emerge. Ciborra (1996b) describes the notion improvisation as
situated performance where thinking and action seem to occur simultaneously and
on the spur of the moment. Improvisation is purposeful human behaviour which
seems to be ruled at the same time by change, intuition, competence and outright
design. According to Orlikowski (1996), from situated change perspective,
organisational change can be seen as an ongoing improvisation enacted by
organisational actors trying to make sense of and act coherently in the world. The
key components of improvisation to quickly adapt to change are immediacy,
situatedness, idiosyncrasy, local knowledge, access to and deployment of
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resources at hand (Ciborra, 1996b). Improvisation is some kind of practical
thinking, for instance, in highly routine tasks people learn and improvise while
working (Brown and Duguid, 1991 in Ciborra, 1996b). Moreover, improvisation
appears to be a highly interactive process with social and “ecological” dimensions
and understood as a process of making sense of working events and developing ad
hoc solutions by using special language, i.e., “professional slang”, e.g., in
communities of practice (Lave and Wenger, 1991; Orr, 1996). For instance,
Brown and Duguid (2000) report an example, how the survival of people in a
flight accident happened by improvising. Survival was possible because of the
experienced and trained crew for unexpected situations. Thus the abilities to
respond quickly to problematic situations may be practised. Therefore we may
conclude that improvisation also in Internet based learning situations with even
improvisational informal activities within a student group may advance to
formulate the problems and find solutions, i.e., advance learning.
Ciborra (1996b) also makes a difference between the “in-order-to” and the
“because-of” motives in project activities. The former projects’ motives convey
the meaning about what is going on with the actor before and during the action.
The latter project motives underline the perception and framing of the situation as
problematic, establish the boundary between the world and the actor, direct
attention to specific subsets of past experiences, set the horisont and scope for the
intervention evoke the limited number of ways to formulating the problem, and so
on. In the latter case, tacit component (Polanyi, 1962) is also present in the
situated decision making matching the “because-of” motives and the registering of
the circumstances, i.e., the competence can be improved by learning how to
flexibly select relevant “because-of” motives and align them with the
characteristics of the situation. In practice the situations usually do not follow the
“in-order-to” thinking, rather exceptions emerge which needs the “because-of”
thinking and adapting the action by improvising the ad hoc situation. This kind of
adaptation to exceptional situations by improvising can also be practiced and
learned. However, we think that learning to adapt his/her-self to ad hoc situations
in a particular working context needs experience of the working situation
including tacit dimension and explicit knowledge, and in the group work situation
common understanding evolves gradually in the community of practice.
Therefore, in the e-learning development, implementation and use contexts
various groups cannot wait successful working results ad hoc, but rather in the
long run.
Vera and Crossan (2005) have found relation between improvisation and
innovative performance in teams when they made a statistical survey in municipal
setting with 50 work teams including 348 individuals. According to Weick (1998
in Vera and Crossan, 2005) behind effective improvisation there is much
preparation and studies, and an improvisation relies on rules and routines that are
pre-established and rehearsed. Vera and Crossan (2005) refer to improvisation
theory obtained from jazz and theatre and the basic premise of their theory is that
improvisation per se is not associated with innovative outcomes. Individual’s
domain-relevant and task-related expertise skills brought to the team depend on
innate cognitive abilities, innate perceptual skills, experience, and formal and
informal education. According to the results of the survey, the magnitude of the
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improvisation-innovation main effect is contingent, but the training in
improvisation increases the incidence and the quality of improvisation. This
means that improvisation has positive effect on innovation when combined with
team and contextual moderating factors. The improvisational processes are not
inherently good or bad, and the same theatre principles helping improvisers to
master this skill, e.g., practice, collaboration, agreement, and presence, can be
learned and effectively applied by organisational members through training (Vera
and Crossan, 2005).
Cheetham and Chivers (2001) refer to several researchers who treat
informal learning in work based situations. Marsick and Watkins (1990) make a
distinction between formalised and incidental learning in the workplace and
acknowledge the latter to be as important as the former. They also recognise three
learning enhancing personal characteristics of the learner in work based learning,
i.e., proactivity – a readiness to take the initiative in situations, critical reflection –
a tendency of reflect also underlying assumptions, and creativity – an ability to
think beyond the normal. Reber (1993) recognises an implicit process that leads to
the acquisition of knowledge and learning unconsciously. Mumford (1995) has
identified four approaches used tacitly or deliberately, namely 1) intuitive
approach – learning accepted as an unconscious and natural consequence of
experience; 2) incidental approach – learning by chance from exceptional or
shocked activities; 3) retrospective approach – looking back over what happened
and reaching conclusions about them; and 4) prospective approach – with
retrospective elements and addition of planning to learn before it happens seeing
future events as opportunities to learn.
Crossan et al. (1999) have developed a framework for the process of
organisational learning, presenting it as four processes, i.e., intuiting, interpreting,
integrating, and institutionalising, linking the individual, group, and organisational
levels. They define the four learning processes. Intuiting is the preconscious
recognition of a pattern and /or possibilities inherent in a personal stream of
experiences with images and metaphors. Interpreting is the explaining, through
words and/or actions, of a sight or idea to oneself and to others through language,
a cognitive map, and a conversation producing dialogue. Integrating is the process
of developing shared understanding among individuals and of taking coordinated
action through mutual adjustment producing interactive systems. Institutionalising
is the process of ensuring that routine actions occur via diagnostic systems, rules
and procedures. Tasks are defined, actions specified, and organisational
mechanisms put in place to ensure that certain actions occur.
Järvinen A. and Poikela E. (2001) have created an integrated model with
three levels, i.e., individual, group and organisational levels. In their new model
Kolb’s (1984), Nonaka and Takeuchi’s (1995) and Crossan et al.’s (1999) learning
models have been integrated to a holistic model of learning. On the individual
level Kolb’s concrete experience, reflective observation, abstract
conceptualisation and active experimentation are performed. On group level
Nonaka and Takeuchi’s socialisation process leads to sharing of experience,
collective reflection, combining of new knowledge and learning by doing. On
organisation level, according to Crossan et al. intuition formation, intuition
interpretation, integration of interpreted knowledge and knowledge
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institutionalisation take place. In all the three levels there are similar processes
which can be connected. First, the individual level concrete experience is
connected to a socialisation process on group level which may lead to intuition
formation on organisation level. Second, reflective observation on individual level
may lead to collective reflection on group level which in turn may lead to intuition
interpretation on organisation level. In the reflection process, the formation of
meaning schemes and perspectives may be produce new activity. Third, abstract
conceptualisation on individual level may lead to combining of new knowledge on
group level, and finally the integration of new knowledge on organisation level.
Fourth, active experimentation on individual level may lead to learning by doing,
and finally to the institutionalisation of knowledge on organisation level. In these
individual, group, and organisational processes learning may take place
concurrently, if reflection is emphasised within and between the levels.
Järvinen A. and Poikela E. (2001) bring out the problematic points of the
framework of Crossan et al. (1999). First, the direction of new learning between
the interpretation and integration processes, i.e., people tend to see and hear what
they believe rather than believe what they actually see and hear. Therefore,
experimentation and experience show how things really are and permit progress
from interpretation to integration. This conception fits well to Kolb (1984), but
from Järvinen and Poikela’s (2001) point of view reflection process should be
emphasised more in Kolb’s (1984) model on individual, group, as well as
organisational levels as their integrative model shows. Second, institutionalisation
of the practices produced may benefit the organisation, but at the same time it may
inhibit the intuition formation of individuals. This observation is confirmed e.g.,
by Oshri et al. (2006) in their longitudinal case study in which the promotion of
the reuse of the existing expertise disturbed the creative and intuitive action in the
organisation. Finally, in the model of Crossan et al. (1999) there is a tension
between new learning and the exploitation of what has been learned. Learning is
seen only as a process from intuition to institutionalisation. Feedback is seen only
a matter of exploiting, i.e., reuse of the existing knowledge, and therefore cannot
be regarded as learning.
However, the integrative model of Järvinen A. and Poikela E. (2001)
shows that the integration of various learning models on individual, group and
organisation levels is possible. We see that ICT may be a facilitator firstly, by
offering concrete experiences, e.g., in the Internet, and these experiences can be
shared via ICT on group level and finally supporting the intuition formation
process on organisation level, for instance, supporting ICT based metaskills in
organisational learning. Secondly, active experimentation in ICT environment on
individual and group levels means learning by doing, which in turn may lead to
knowledge institutionalisation, provided that reflecting on individual and group
levels will lead to intuition interpretation on organisation level, abstract
conceptualisation on individual level and combining new knowledge on group
level will lead to integration of interpreted knowledge.
Conclusions
First, we can conclude that improvisation in e-learning development,
implementation and use on course as well as on institute level can be trained by
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using team based projects in which practice, collaboration, joint agreement and
presence can increase the effectiveness of the e-learning development and use
work. Therefore, we see improvisation as a useful metaskill in e-learning.
Furthermore, on course level, ICT network environment gives possibilities for
experimentations and improvisations, e.g., in information search from dispersed
databases, connections with unknown experts in specialised discussion groups, in
experimenting various intelligent learning agents or role play games giving
possibilities to try various alternatives to attain particular goal, etc. Improvisation
is also supported by Kolb’s (1984) accommodative learner, who likes active
experimentation and relies on concrete experiences.
Secondly, we can conclude that intuiting process in e-learning can, on the
one hand, be a starting point in the learning process, on the other hand, partly
guide the learning process on individual as well as group or organisational level.
Particularly in higher education, in addition to experiences and images, reading
scientific research articles can also produce intuitive metaphors and new ideas to
be interpreted. When some larger learning target in the e-learning context is
concerned, the information search from the Internet may trigger new intuitive
ideas contributing the larger learning target when former experiences, images,
metaphors and specifically scientific article reading are in the background.
Interpreting the intuitive metaphors and new ideas is a cognitive process which
can occur through dialogue with the facilitation of language, e.g., via ICT network
based communication tools and common practices in networks of practice (Brown
and Duguid, 2001), to produce new or revise former cognitive maps in an
individual’s mind. Integrating process on the group level may occur according to
Cook and Brown (1999) producing shared understanding via dynamic affordance.
Institutionalising on organisation level may occur gradually. Consequently, we see
that ICT may be a facilitator in the integration process between individual, group
and organisational levels.
5.2.3 Critique of some learning classifications
In this sub-section we change our “lens” view to “critique” view in order
to point out our own holistic view of e-learning. Therefore, we take first a
classification (Conner, 2004; Digenti, 2000) as an example, concerning the
differentiation of formal – informal and intentional – unexpected learning and elearning in it. The other example of the classification (Digenti, 2000) concerns the
differentiation of formal – informal and face-to-face – virtual learning. Our
intention is to point out that e-learning cannot be categorised only to a particular
mode of learning, but e-learning can be included in any mode of learning. Because
the number of research literature in the e-learning area is large, and analysing all
of it might be too troublesome we concentrate our critique only to two mentioned
articles found from the Internet.
Example 1
Conner (2005) has an endeavour to separate various learning modes when
the formal – informal learning continuum is supplemented by the intentional –
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unexpected learning dimensions representing explicit – implicit learning
dimension used by Eraut (2000). In Conner’s learning fourfold (Table 5.1) ICT
and the Internet play a role.
In Table 5.1, formal learning can be performed by classes, meetings and elearning. Therefore, in Conner’s (2005) thinking, e-learning represents
conventional institutionalised learning moved to the Internet. Informal learning
may occur according to Conner (2005) as a lifelong process where individuals
acquire attitudes, values, skills and knowledge from daily experiences and the
educative influences and resources in his or her environment, from family and
neighbours, from work and play, from the market place, the library and the mass
media. Informal learning may occur in communities, teams and plays. Intentional
learning includes aims to achieve the stated learning objectives. The intentional
learning may occur through reading, coaching, and mentoring. Unexpected
learning is accidental or unintentional and may occur in everyday activities like in
self-study, exploring or surfing in the Internet.
Table 5.1 E-learning in fourfold table of formal – informal and intentional –
unexpected learning (Conner, 2005)

Formal
- Classes
- e-learning
- Meetings

Unexpected
- Self-studying
- Exploring
- Internet surfing

Intentional
- Reading
- Coaching
- Mentoring

Informal
- Community
- Teaming
- Playing

Critique of example 1
We think that the Table 5.1 description of the learning modes from elearning perspective is not a good classification. The divisions formal – informal
and also intentional – unexpected are exhaustive, but e.g., unexpected learning
may occur in any learning situation and the intentional learning may be formal or
informal. Also the contents of the table cells are only examples of the learning and
teaching modes. It is also noticed that in a real learning situation the learning does
not occur, on the one hand, only formally or informally or, on the other hand,
intentionally or unintentionally, but learning may occur in various situations where
all the learning modes mentioned are combined. Anyway, Table 5.1 contributes to
the learning situation adding the intentional – unintentional dimension for
learning, which extends the learning sphere particularly to a direction in which
ICT and the Internet may have increasing role. However, according to our
definition of e-learning, it is the utilisation of ICT in learning.
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In the formal learning the e-learning repository may be only some kind of
knowledge database, where the teaching material is available and meetings in the
Internet can be useful only if the participants are not able to be attendant in the
place at the same time. If the e-learning is applied only on formal basis, it does not
give any added value to learning, on the contrary, moving, e.g., from the face-toface meeting to the Internet, the learning may decrease. In the informal learning
quadrant the e-learning can contribute to learning more than on formal basis.
Particularly, the global and social dimensions of e-learning, e.g., global interorganisational teaming to create networks of practice and shared expertise cannot
be performed without the Internet.
Therefore, we think that e-learning can be included both to formal and
informal, as well as intentional and unintentional dimensions. For instance, in
formal learning, meetings can be implemented as e-meetings. In informal learning
community, teaming and playing all are areas in which ICT can be benefited of,
e.g., by using e-mail, chat and even role plays as entertainment. In intentional
learning ICT can be utilised, e.g., in coaching and mentoring by using e-mail and
other communication tools. In unexpected learning, in addition to Internet surfing,
e.g., self-study in virtual library is possible by exploring and finding by chance
some unexpectedly interesting learning material.
Unexpected learning can well be supported by ICT and the Internet, giving
to the learner opportunities to make explorations, even risky ones (Kolb, 1984), to
have new experiences without any formal or intentional learning targets. For
instance, the risky experience may be, beside the technically oriented data
communication and digital networks course, when the student individually
became acquainted with the technical peer to peer system and after learning it,
uses it in order to download some mp3 music or film products for his/her private
use from other peers and at the same time learning what is legal and illegal when
downloading the digital products. In addition to technical knowledge, the student
learns also legal knowledge which is outside the formal course content. Therefore,
informal new experiences may supplement the formal learning experiences,
teaching also the ethically and legally appropriate matters.
Therefore, the freedom (intuitive and unintended learning) – discipline
(formal and intended learning) differentiation in the e-learning process may cause
contradictions between the formally stated learning objectives and the learner’s
individual learning objectives. The contradictions may lead to reflections and
extension of the individual and collective learning objectives and learning
experiences (Engeström, 1987), or to the isolation of the individual from the
learning community when the intrinsic motivation disappears.
Consequently, we see the e-learning as a holistic and intertwined
phenomenon which can be benefited in any learning modes mentioned.
Example 2
Digenti (2000) also divides learning into formal and informal and looked
at learning from face-to-face and virtual points of view (Table 5.2). Digenti uses
the notion virtual learning instead of e-learning which we use. Formal – face-toface quadrant represents the conventional institutionalised learning arrangements
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with traditional lecture based courses, seminars and workshops. In the Informal –
face-to-face quadrant learning may occur in various informal networking events
and team projects. We see that networking in this context means human
networking which occurs in a particular place at a particular time and is not
supported by ICT. Formal – virtual quadrant includes formal courses moved to
electronic environment by using tele/videoconferences, e-meetings and online
courses which we interpret as a synonym of Conner’s (2004) notion of e-learning.
This kind of learning environment is possible in situations where learners and
teachers are dispersed spatially to different locations. The point of time of the
course in tele/videoconferences and e-meetings is pre-determinated as in face-toface courses. The online course can only be performed by moving the learning
material with tests and examinations to the online based virtual environment
which can be e.g., the Internet based learning platform. Of course e-meetings,
tele/videoconferences and online courses can be mixed together purposefully. The
quadrant informal – virtual includes various web-based collaborative spaces. The
informal learning may occur in this kind of environment socially and individually
outside the institutionalised formal courses.
Table 5.2 Formal – informal and face-to-face – virtual learning (Digenti, 2000)
Formal
Face-to-Face Courses
Seminars
Workshops
Virtual
Tele/Videoconferences
E-meetings
Online courses

Informal
Networking events
Team projects
Web-based collaborative
spaces

Informal networks Digenti (2000) regards as a new challenge for elearning and they create these informal networks virtually achieve the same
benefits as face-to-face venues, i.e., to create collaborative learning spaces in
which informal learning can occur. Digenti means with ‘these informal networks’
Wenger’s (1998) communities of practice, which Brown and Duguid (2001)
applied as networks of practice. Digenti (2000) found the quadrant informal –
virtual most interesting referring to the contribution of ICT and the Internet to
learning. Digenti also claims that the transfer of tacit knowledge occurs in the
emergence of the interaction of people within the informal learning. But to this
externalisation process (Nonaka, 1994, 19), where tacit knowledge through
externalisation is transferred from one person to another Cook and Brown (1999)
do not believe. Also Walsham and Barrett (2005, 5) refers to Tsoukas (2003, 410)
who uses Polanyi’s notion “tacit knowing” instead of “tacit knowledge” as
follows: ’tacit knowing cannot be “captured”, “translated”, or “converted”, but
only displayed and manifested in what we do. New knowledge comes about…
when our skilled performance is punctuated in new ways through social
interaction.’ The socialisation process in which tacit knowing may be transferred
is highly culture dependent as in the Japanese culture.
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Critique of example 2
We think that in Table 5.2 individual learning is omitted and the table
focuses only on learning in various groups. For instance, in addition to informal
socially oriented face-to-face learning there may also be individual informal and
non-virtual learning within and outside the courses, e.g., using the library and
learning by reading the books. In virtual informal learning quadrant web-based
collaborative spaces may also include possibilities for individual informal
learning, e.g., by surfing in the Internet and using Internet search tools to acquire
information. Therefore, the e-learning environments for informal learning which
also fit to the individual learner’s needs are required. Furthermore, we think that in
e-learning, i.e., utilising ICT in learning, face-to-face formal and informal learning
can be seen as overlapped with virtual formal and informal learning forming an
intertwined learning environment in which ICT is utilised in learning individually
and collaboratively.
5.2.4 Conclusions
We found that active practice by facilitation of ICT is in accordance with
connectivist view of learning (Bereiter and Scardamalia, 1996). In interacting with
the world, i.e., in the connectivist view of learning, by improvising and intuiting
ICT may be a facilitator both in the intuiting process as well as in the integration
process between individual, group and organisation levels (Järvinen A and Poikela
2001) when the e-learning development, implementation and use processes are
concerned. Learning does not necessarily occur in the performing sequence of the
course, but intended and unintended, formal and informal learning may also
occur without any sequence and this kind of learning “in disorder” can be
supported by ICT, for instance, when the intrinsic motivation with a larger
learning objective guides ICT utilisation in learning. However, a learning method
gives order which can be applied and improvised depending on the learning
situation.
Also ICT has possibilities to facilitate various learning modes, i.e., formal,
informal, intended and unintended, and join them to be a more holistic learning
mode than only e.g., a particular “electronic book” in the Internet.
As conclusion, the learning does not occur only in formal educational
situations, not even on informal educational situations. The learning is a holistic
phenomenon, in which educational and not educational events may impact in
formal and informal, intended and unintended, as well as explicit and implicit
learning situations, and this holistic learning phenomenon can be supported by
the ICT network based learning environment. In this environment, learners have
opportunities to individually and collaboratively act both formally and informally.
Implicit, reactive and also unintended learning situations may stimulate new ideas
being a trigger for the intentional and goal oriented learning in which the learner is
motivated and committed. The ICT network-based learning platform, on the other
hand, may constrain learning, if the learning environment is implemented only
formally and structured tightly to the the narrow learning material and one sided
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learning process. Therefore, we next elaborate the wider view of learning as the
epistemological learning approach and its extension.

5.3 Extended epistemological learning model
In learning, the individual learner’s attitude to learning is important. This
attitude emerges in the learner’s orientation to studies and in the learning style
appropriate to the student’s character. The epistemology of learning, i.e., the
source of information, the way of acquiring it and processing it through
experiences and deliberations in relation to the world individually and socially, is
important. We explicate the study orientations and learning styles based on the
learning models in research literature and outline our own extended model,
emphasising our general study interest to holistic approach particularly in ICT
network based learning context. Therefore, we firstly shortly describe various
study orientations based on Korhonen (2003). Secondly, we describe and explicate
the epistemological learning model based on Rancourt (1986), and Leino and
Leino (1990) which is applied by Kilpinen (2004). Finally, we make an extension
to the epistemological learning model better fitting to the e-learning context, i.e.,
by including the ICT network based learning environment to the model. This
learning environment is seen as flexible within the whole learning infrastructure,
including the learning environment, learners, teachers and other supportive staff,
as well as their acting styles, e.g., students’ and teachers’ learning and teaching
styles, respectively. This extended epistemological learning model is the base on
which we further outline our ICT network based flexible learning infrastructure
which is intended to be a “good” structure for organising the e-learning. In this
flexible learning infrastructure, the objectives and roles of various interested
parties are depicted.
5.3.1 Study orientations and learning styles
The student orientation to the studies and the learning styles can be
described according to Korhonen (2003, 61-82), as a general orientation to the
studies and as studying habits and strategies in the context of learning
environment.
The general orientations have been classified by various researchers. Two
main general categories can be seen: 1) educational content oriented and 2)
practical profession oriented study orientation. Also theory and profession
orientation has been recognised as well as more practical schedule or action
orientations. (Bergenhenegouven, 1987 in Korhonen, 2003, 65) Learning
motivations, objectives and attitudes of the open-university students differ from
the learning interests of conventional university students comprising both
academic content orientation, professional competence and personal development
or social enjoyment (e.g., Gibbs et al. 1983 in Korhonen, 2003, 66).
Contextual interpretation of learning has its contact area in open learning
environments to apply, use, and produce knowledge, and contextual orientation to
learning can be understood as a learner’s interpretation of the learning
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environment and the teaching modes produced by the environment (Korhonen,
2003, 67). According to e.g., Martinez (1999 in Korhonen, 2003, 68)
psychological factors in the orientation to learning can be divided into cognitive
(activity orientated processes), affective, and social dimensions (see also Illeris,
2004). Orientation types can be divided into transforming, performing,
conforming, and resistant learners. For instance, transforming learners prefer open
and flexibly organised environments which advance challenging learning targets
and self-steering learning. Performing learners prefer learning environments with
structured and adequate guiding which advance task oriented activity and support
ready made and limited learning targets. Furthermore, Kasworm (1990, 9 in
Korhonen, 2003, 70) has recognised the following learning orientation types:
conflict, accommodative, withdrawal, and transformation pattern, of which the
latter has been also recognised by Martinez (1999). According to Järvinen A.
(1996 in Korhonen, 2003, 70, 72), adult learners’ learning orientations are
entangled with earlier learning experiences, expectations of learning, stated
learning objectives, the development of their own expertise, and wider work
context. Adult learners are often also in a double role as novice and as expert.
Therefore, adult learners’ attitudes and learning orientations refer to
transformative learning orientations.
The regulative strategies of learning are connected to the idea of how the
meta-cognitive regulation and management occur. The learning styles describe
various means to orientate and regulate acting in the learning environment when
various learning philosophies and more general learning orientations are
concerned. According to, e.g., Vermunt (1996 in Korhonen, 2003, 74), learning
styles comprise cognitive and meta-cognitive regulation strategies and behind
these strategies the mental models of learning and motivate learning orientations.
For instance, Lindblom-Ylänne and Lonka (1999; Lonka, 1997 in Korhonen,
2003, 75), have applied Vermunt’s learning styles, and found remembering and
understanding based orientations, and constructivism and the active use and
application of the knowledge among professionally oriented learners. On a more
general level the management strategies of learning can be divided into knowledge
seekers and knowledge perceivers. Korhonen (2003, 75) argues that relatively
permanent habits to regulate a student’s own learning process are developed, and
the best learners can flexibly select the most meaningful strategy in a particular
learning context.
Leino and Leino (1989 in Korhonen, 2003 76, 77) include in addition to
cognitive, also an affective dimension and their interdependence to the learning
styles favouring a more holistic view of the learning style. For instance, Marton
(1988 in Korhonen, 2003, 77) has found two groups among university students
when reading and assuming texts, namely deep oriented students who observe the
whole of the text and its meaning, and surface oriented students who observe more
the plain text and remember the details. Particularly Ausubel (1963) emphasises
subsuming in reading and perceiving texts. Also a division of holistic and serial
orientations can be made, and Pask (1976 in Korhonen, 2003, 78) has found that
some students can combine holistic and serial styles and use them flexibly
applying a versatile learning strategy.
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Kolb (1984) has divided the learning styles, already discussed earlier, as
accommodative, divergent, convergent and assimilative styles, emphasising active
experimentation, concrete experience, reflective observation, and abstract
conceptualisation.
Consequently, the orientation to learning can be seen on various
abstraction levels by speaking of general and contextual orientation strategies or
epistemological and learning practice oriented learning strategies. The learners’
learning styles are concerned in the context of learning strategies and learning
regulation strategies. We next deal with the learning styles described by Kilpinen
(2004) based on the epistemological learning model of Rancourt (1986), and
Leino and Leino (1990).
5.3.2 Epistemological learning model
Kilpinen (2004) has created an epistemological learning model for ICT
based learning, to better design learning environments for the psychoepistemological learning styles. The model’s background is Poppers three worlds,
i.e., nature, human mind and culture (Kilpinen, 2004, 157, 160-163), and Uljens’
epistemological and ontological model of learning based on Popper’s three worlds
and Rancourt (1986) in the background.
Uljens (1997) states his epistemological and ontological starting points, of
the didactical process according to Kilpinen (2004, 160):”… epistemological
question of what is to know something… and learning is about changes in this
conscious of something…” and “… as an ontological problem …learning is
related to a change in individual’s awareness, the question is how we should
describe that change… the language gives us the instrument for describing
changes in human understanding.” Uljens speaks here of conscious change which
can be described through language, i.e., the creation of explicit knowledge. But
there is also unconscious knowledge and the creation process of which is difficult
or even impossible to be described explicitly, i.e., tacit knowledge creation.
According to Kilpinen (2004, 161) Uljens (1997) continues:”… Popper’s
terminology …world 2, i.e., how the psychological reality should be described
(the ontological mind-world problem), and further how this reality is to be
understood with World 1 objects, i.e., brain-physiological processes … relation
between world 2 and world 3, i.e., how the psychological reality is related to the
logical structure of some subject matter within an instructional context…as these
world 3 objects (cultural products) are manifested in World 1 objects (physical
things), the epistemological mind-world problem similarly concerns the relation
between world 2 and world 1 objects.”
The individual’s learning problem seems to mainly be the description
problem of the psychological reality, i.e., the learning process in the individual’s
mind, and the brain-physiological processes, i.e., conscious and unconscious
processes in the brain. In Freud’s terms in the human mind there is the mind’s
primitive and unconscious part, conscious part and super-ego the ideal self
including in education acquired internalised norms. According to the modern brain
physiology, in the human brain there is the brain frame as a limbic system with
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instincts, in the back of the head connecting sight, hearing and feeling as the
unified perception, and the forehead controlling and managing the behaviour.
(“Freud kiihottaa taas” in Suomen kuvalehti 17.6.2005, No 24, 24-27), see also
Talvitie and Ihanus, 2002; 2003) Therefore, on the brain level in the learning
phenomenon, there are conscious and unconscious processes.
Furthermore, Uljens (1997) according to Kilpinen (2004, 161):”…learning
is close to the assimilative process through which information is incorporated into
the individual’s conceptual structure…the result of learning in an ontological
perspective, …it should be described on a representational level, i.e., on a level
independent of the psychology of the brain. Learning was claimed to result mainly
in descriptive, propositional and analogical knowledge structures stored in a longterm memory. The information could be stored as concepts, propositions or
schemata. Therefore the structure and function of different types of memories
were emphasised.”
About teaching Uljens (1997) states in Kilpinen (2004, 162):”…teaching is
not only supporting to increase of new information… rather, to facilitate a change
in the individual’s mental representation… and help the learner to reflect upon the
differences between it and the goal model…the teacher is also an active
constructor of his/her own internal representation.” Hence, the teacher’s role is to
support learner’s own individual mental learning process, not to transfer his/her
own model to the learner. Consequently, the teacher’s role is to teach information
processing strategies for the student and support them. This means according to
Uljens:”… how new information should be structured in advance and presented to
the students, and what information processing strategy is most appropriate for
manipulating the information presented…”
Kilpinen (2004, 57, 59, 170-176) states in his own learning model (Figure
5.5) based on Popper’s and Uljens’ philosophy and Rancourt’s (1986), and Leino
and Leino’s (1990) ontology and epistemology how to get the right knowledge and
how this knowledge is available, i.e., through our senses (by observations), with
rational ways (by thinking) and intuitively (by insight). The model comprises three
ontological items, i.e., the learners mind, the learning environment, and the
subject matter. Epistemologically, the learner’s mind includes metaphoric, empiric
and rational learning styles. Characteristics of the taught subject matter
corresponding the learner’s learning styles includes abductive, inductive and
deductive respectively. The deductive learning style emphasises generality and
proceeds from theory to practice. The inductive learning style emphasises practice
and starts from individual and proceeds from practice to theory. The abductive
process, in which mind and world being separate but in relation (Prawat, 1999;
Peirce, 1955 in Poikela, 2003, 98, 99; see also Niiniluoto, 1999), proceeds from
known to new by metaphorical skips in three phases: 1. immediate impression and
its interpretation; 2. actualisation of the development of the meanings; and 3.
logical interpretation widening the view and creating maybe new metaphorical
thoughts. Abduction is the combination of social and individual and the shared
anticipated thoughts have to tolerate tentative testing after which they are valid
also on the individual level.
The learning environment mediates the learner’s learning style used for a
particular characteristic of the subject matter. In the idealistic situation metaphoric
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learning style corresponds to the abductive, the empiric corresponds to the
inductive and the rational style to the deductive character of the subject matter.
According to Kilpinen (2004, 174) :”… the flexibility of the learning environment
is a matter of resources: the teacher is not very experienced, there is lack of good
material, there is not enough time for learning etc. To my mind, computer
technology helps to change this situation.”
ontology
metaphoric

abductive
inductive

empiric

epistemology
group of
students
deductive
rational

Learner’s mind

Learning environment

Subject matter

Figure 5.5 Kilpinen’s model of epistemological learning (based on Rancourt,
1986; Leino and Leino, 1990 in Kilpinen, 2004, 175)
The computer-aided flexible learning environment promotes some creativity. If
the learner’s meta-cognitive skills enable the learner to learn in different ways,
they extend the flexibility of the learning environment, e.g., if enough appropriate
learning material cannot be found in the Internet, it can be acquired elsewhere,
e.g., from libraries.
Kilpinen (2004) has described the relation between the learning style,
learning environment and the subject matter, and proposed that the learning styles
should be made flexible in order to enable the learner‘s or learner group’s
creativity. Saracho (1998, in Kilpinen, 2003, 137) lists four issues to be discussed,
i.e.,
1. Matching learning tasks to the students’ cognitive styles;
2. Developing cognitive flexibility;
3. Creating curriculum flexibility; and
4. Matching teachers’ cognitive styles to students’ cognitive styles.
Therefore we conclude that the flexibility of the learning styles and also
the subject matter and the learning environment can be explicated further. In
creative learning also the subject matter and the learning environment should be
flexible, requiring the flexibility of the teacher’s role, learning material, as well as
the flexibility of the learning environment, i.e., the e-learning environment and the
learning infrastructure as a whole.
Vainionpää (2006, 70) refers to Felder (1993) who states that the student’s
learning styles can be divided into five dimensions:
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1. type of information preferentially perceived as sensory (sights, sounds,
physical sensations), or intuitive (memories, ideas, insights)
2. sensory information most effectively perceived as visual (pictures, diagrams,
graphs, demonstrations), or verbal (sounds, written and spoken words and
formulas)
3. organisation of information most comfortable as inductive (facts and
observations are given, underlying principles are inferred), or deductive
(principles are given, consequences and applications are deduced)
4. preferentially to process information actively (through engagement in physical
activity or discussion), or reflectively (through introspection)
5. progress toward understanding sequentially (in a logical progression of small
incremental steps) or globally (in large jumps, holistically).
The dimensions are dichotomies, but not either-or categories. Rather, they
are continuum in which according to Felder (1993, 2) “… a student’s preference
on a given scale may be strong, moderate, or almost nonexistent, may change with
time, and may vary from one subject or learning environment to another.”
Conclusions
Consequently, referring to Uljens (1997 in Kilpinen, 2004, 161), the result
of learning may be representational, and can be described, e.g., by explaining
orally or literally, propositional, e.g., performed by working, and analogical, e.g.,
becoming evident in body language. The information can be concepts, expressed
literally or orally, propositions or schemata which can or cannot be expressed
explicitly. Therefore, different types of memories, referring to Freud and modern
brain physiology are needed.
Hence, referring to Uljens (1997 in Kilpinen, 2004, 162) we can say that in
addition to need to teach meta-cognitive strategies to the students, there is a need
to organise the learning material and the studying process so that the learning can
occur in an appropriate manner. This means in the e-learning context that the elearning environment should be organised so that there are both formal learning
supportive features and informal and implicit learning supportive features in the
learning environment. The assessment of the learning results, and the learning
process as a whole, on the one hand, because of the learner’s own internal
representation, and on the other hand, the teacher’s own internal representation,
should be performed continuously by the learner him/herself. The teacher’s role in
the assessment process could be to follow the learner’s own assessment process
and to assess how the learner can achieve his/her own learning results and how the
learner has advanced in his/her own meta-cognitive skills. The teacher should also
assess his/her own assessment process by comparing it to the learner’s assessment
process, and adapt the assessment according to various learners’ individual
advancement towards more general learning goals stated, e.g., on the faculty level
in higher education or on professional level to advance in a particular profession.
Particularly in higher education life long learning, the ontological and
epistemological aspects of learning, compared to the conventional institutionalised
learning situations, should be extended from the formal learning opportunities to
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more informal direction giving to the learner more freedom to state his/her own
learning objectives and learning strategies, to achieve more general learning
objectives stated on higher than individual level, and to support the learner in this
target.
Therefore, we can conclude that the individual learner’s learning style,
referring to Rancourt (1986) or Felder (1993) is rather permanent. However,
despite the individuals’ rather permanent learning styles, the flexibility of the
learning styles may be possible, particularly with advanced learners who already
have appropriate meta-cognitive skills. Therefore, the subject matter, i.e.,
deductive, inductive or abductive, has to be flexible. This, means that various
learning materials, i.e., deductive, inductive and abductive, are required in the
flexible ICT network based learning environment. Thus the flexibility of the
learning means that the learning environment is flexible enough to support
contextual rather permanent learning styles, i.e., metaphoric, empiric or rational.
When the e-learning environment is concerned, our conclusion is that ICT
network, databases with various learning styles supportive learning contents,
communicative on-line and off-line information, human abilities to support, as
well as organisation’s structures, have to be flexible so that the teacher’s own
learning style, maybe differing from student’s one, does not disturb students’
learning (Felder, 1993, 4).
5.3.3 Extension of the epistemological learning model
In this subsection we firstly analyse Kilpinen’s epistemological learning
model. Secondly, we outline an extension for it.
Analysis
In the learning model of Kilpinen (2004), the informal learning is mainly
focused on the metaphoric learning style and abductive subject matter which,
according to the flexibility of the learning style should support also the inductive
and deductive subject matters by moving towards empiric and rational learning
styles in the long run. Therefore, also the e-learning environment should enable
metaphoric learning in non-formal and intuitive sense, too, allowing also the
learners’ individual and communal ad-hoc activities. As the conclusion, the
learning in the virtual environment, formal or informal, intended or unintended, is
mainly a pedagogical question, not a technical one, and the learning with
facilitation of ICT extends the learning sphere to be more holistic than only
conventional institutionalised learning, changing the roles of teachers and learners
to be more creative multi-skilled guides and learners than before, respectively.
In higher education, the teacher’s role is both to assure that the students
have these meta-cognitive skills, and to give support to direct the learner’s
individual learning style to the right subject matter. The student’s role is to adapt
his/her learning style to the subject matter. The role of the e-learning environment
is to enable having supportive learning material for various subject matters, e.g.,
the deductive subject matter needs supportive material from the abductive and
inductive learning. Similarly, the inductive subject matter needs deductive and
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abductive support and the abductive subject matter needs inductive and deductive
support. Also the e-learning environment should enable, according to the learning
style concerned, communication with peers, teachers and experts, individual
learning space, and learning material database, as well as temporally and spatially
flexible possibility to enter and work in the environment.
For instance, if the learning style is metaphoric and the subject matter is
deductive, on the one hand, the teacher‘s role is to bring the deductive subject
matter closer to the students metaphoric learning style, e.g., by using metaphoric
examples, on the other hand, the student’s role is to adapt his/her learning style to
be more deductive. Hence, the deductive subject matter approaches the originally
metaphoric learning style by cooperation between the teacher and the learner. The
e-learning environment should enable the teacher to get metaphoric learning
material for use to describe the deductive subject matter. Similarly, the e-learning
environment should be flexible in the cases of metaphoric – inductive and
metaphoric – abductive, etc. (Table 5.3) For instance, a learner using the
metaphoric learning style may orientate to the abductive subject matter.
Table 5.3 Learning styles and subject matters in relation to e-learning environment
and teacher support
Learning
style

Subject
matter
abductive

metaphoric

empiric

rational

e-learning
environment

inductive deductive
to enable entering to
x

x

x

Teacher’s role

various
metaphoric
material
practical learning
material
is
available
and
supports empiric
learning style

to enable testing
ad-hoc
material
rationally

support
metaphoric style
with
narrative
examples
to
encourage
learners to reflect
the
practical
material
also
deductively and
acquire
also
metaphoric
material
to restructure adhoc material for
rational use

This kind of learning situation in turn may act as a tentative learning phase
for more deductive subject matters to be learned by transferring to more
rationalistic learning styles. A metaphoric – abductive learning situation may
occur informally, intuitively, and sometimes unexpectedly.
The flexibility of the learning styles also requires the flexibility of the elearning environment and the teacher’s supportive activities to extent the subject
matter sphere from a particular learning style to the sphere of other learning styles,
i.e., if the learning style is empiric and the subject matter is inductive, the teacher
could encourage the learner to extend the inductive perspective also to abductive
and deductive directions by using metaphoric and rational learning styles,
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respectively. This is also Engeström’s (1987) message in learning by expanding,
namely in the network of human activities, a learning activity will mediate
between science/art, on the one hand, and work or some other central productive
practice, on the other hand, manifesting the inner contradictions of the preceding
forms of the activity in question, creating new learning activities.
As a result of the elaboration of Kilpinen’s epistemological learning
model, it can be stated that it is a good starting point to elaborate the e-learning
situation in higher education further on didactical and practical level of the
learning arrangements. When the comprehensive, holistic viewpoint of the elearning is concerned, and when the learning infrastructure is applied according to
Star and Ruhleder (1996), Kilpinen’s epistemological learning model can be
explicated further.
Extension
According to the analysis we outline an extension of the model (Figure
5.6). About the extension we can say that, first, the learning that occurs in
learner’s mind can be divided into formal and non-formal or informal learning
occurrences in which non-formal or informal learning means outside the formal
education structure occurring learning intentionally or unexpectedly and even
intuitively.
The division of the learning styles into metaphoric, empiric or rational is
also formal and in practice the learning style of an individual learner is usually a
mixture of the learning styles mentioned indicating the flexibility and subjectivity
of the human mind. However, one or some of the learning styles metaphoric,
empiric or rational usually dominates.
Second, the flexible learning infrastructure includes technical ICT
environment, the informational learning content, the human dimension including
learners, teachers, and the supportive staff for learning, ICT and administration
with their social relations and communities and networks of practice, as well as
the pedagogic theories, models, and practical education structures used in teaching
and studying. The e-learning environment extends, not only to the course level but
also the institute and to a certain extent even to the society level. The technical
ICT and network environment is constructed and supported by the institute level
ICT staff, both financed by the society. The human support, including the ICT and
learning support, as well as the administration of learning, extends from the course
level also to the institute level. Therefore, the e-learning environment of a single
e-learning course, a learner group, or an individual learner constitutes a
community with learners, teachers, support staff, ICT and administrative
facilitation which covers not only individual, group, or a course level, but also
institute level. The interplay between these two levels is critical when thinking the
successful learning results, because a learner’s, a teacher’s and the supporting
staff’s acting cultures, particularly technically oriented ICT culture and
pedagogically oriented teaching culture, as well as individually oriented studying
cultures, may differ from each other. Therefore, on the one hand, the common
language with the common understanding is needed. On the other hand, the
individuality, i.e., flexibility and creativity of the learning and teaching styles
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should be ensured. Moreover, the cultural aspects, which include visible symbols,
artefacts, routines and practices, but also values, beliefs and patterns of
assumptions even unconscious ones (Robey and Azevedo, 1994 in Gallivan and
Srite, 2005, 299), impact on the relations between the various parties of the
flexible learning infrastructure, i.e., technical ICT environment, the informational
learning content, pedagogic theories, models, and practical education structures,
the human dimension with learners, teachers, ICT support and administration and
informal communities and networks of practice, as well as values, beliefs, norms
and rules within and between individuals, groups, institutes, and societies.
-pedagogic theories and models
-formal and informal education structures and formal
and informal learning environments centralised or
fragmented spatially and temporally
- cultural aspects on individual, group,
organisational, national and international level which
are contextual in nature
-communities and networks of practice on individual,
group, institute and inter-institute level
-ICT network with individual and social facilities for
e-learning on individual, group, institute and interinstitute level
-integrated and dispersed information databases
-human resources with knowledge and knowing
including learners, teachers, and supportive staff for
learning, ICT, and administration on individual,
group, institute and inter-institute levels

individual

metaphoric learner’s or

empiric

rational

a learner
group’s
various
learning
styles
according
to the
subject
matter

Flexible learning style

the learning
supportive
flexible learning
infrastructure on
individual,
group, institute
and interinstitute, society,
and inter-society
level

Flexible learning environment

dynamically
changing
character of
the subject
matter
adapted by
a teacher
according
to the
learner’s
learning
style

abductive

inductive

deductive

Flexible character of the subject matter

Figure 5.6 Extended epistemological learning model (modified from Rancourt,
1986; Leino and Leino, 1990 in Kilpinen, 2004, 175)
Therefore, if ICT is supposed to support all the three types of learning
styles, metaphoric, empiric and rational, three different learning environments
with different learning contents, teaching styles, ICT and off-line communication
means, e.g., synchronous, asynchronous, face-to-face, are required. Furthermore, if
ICT is supposed to respond to the variety of cultural aspects of learning context,
various new flexible learning environments supporting creative formal and
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improvisational learning and teaching modes on individual, group as well as
institute levels, are required. These flexibility requirements set the requirements
for the ICT network based learning portal used in e-learning. The learning portal
with learning contents should not be a stable, structured portal, including one or
two learning paths, on the contrary, a dynamically changeable learning
environment with a variety of learning contents responding to the contextual and
relative cultural aspects on individual, group, institute, as well as national and
international levels. The portal should enable both individual and socialcommunal learning in formal and informal manner.
Third, the character of the subject matter to be learned is a part of the
learning infrastructure.
Conclusions
Hence, according to the notion of Star and Ruhleder’s (1996)
infrastructure, the e-learning is embedded inside other structures, i.e., learning
philosophies and models, didactical and social arrangements, and ICT
technologies in use, on individual, group, course, and institute levels, as well as
even society levels inter-organisationally. The ICT environment and all the human
and pedagogical arrangements should be made as transparent as possible. The elearning environment embedded in the learning infrastructure may reach spatially
and temporally to even global sphere, e.g., in internationally recognised higher
education e-learning, and to life long learning, e.g., in practice based informal
learning, outside the formal education system. Learning occurs also in ICT
environments and the networks and communities of practice (Wenger, 1998;
Brown and Duguid, 2001) which have to be learned and shaped in relation to
earlier conventions, e.g., institutional norms and legitimate learning and teaching
habits. The standardisation of the ICT environment and support, as well as
particular learning structures facilitate learning and teaching, but there is also a
danger of loosing the flexibility and creativity of a learning event. The e-learning
environment embedded in the learning infrastructure is based on the earlier types
of learning styles, e.g., metaphoric, empiric and rational learning styles, and
subject matters, e.g., abductive, inductive and deductive subject matters, and the elearning environment as a new element of learning is supposed to facilitate it.
Consequently, learning is the matter of importance and the ‘e’ is a facilitator. But
ICT network in the flexible learning infrastructure may be a trigger when moving
towards more free, flexible, self-steered, collaborative, and dynamic learning
models.
Consequently, learning may occur in a dynamically changing context of
students’ learning styles, subject matters to be learned, and flexible learning
infrastructure, enacted by students, teachers, and ICT- network based e-learning
environment, and other learning supportive staff on individual, group, as well as
institute level.
However, the flexibility and the dynamism in the learning situation require
activities and objectives from learners’, teachers’, the e-learning environment’s,
and institute’s, as well as the society’s side to support and enable free, selfsteering, and successful learning experiences for learners, as well as teachers and
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the support staff. The objectives in the learning situation are important, because
there is a danger, on the one hand, to overemphasise the learners’ ability to be
creative, innovative, and initiative, and, on the other hand, to underemphasise the
teachers’ role in the learning process. For instance, Kilpinen (2004, 159) has
criticised the constructivism, indicating that it overstress the meaning of students’
innovations, underemphasises the teacher’s role just being only a technical
assistant, and avoids all didactical tradition concepts.
5.3.4 Conclusions
When the learning styles in the epistemological learning model are
concerned, we found that the e-learning environment is appropriate to be
organised so that there are both formal and informal learning supporting
features, i.e., various learning materials for various learning styles which can be
used by following various logically proceeding learning paths or without any
sequential order. Therefore, instead of one learning material or one learning path,
there is a need for several learning paths, even individual paths, with several
learning materials, i.e., abductive, inductive, and deductive, fitting to students’
various learning styles, i.e., metaphoric, empiric, and rational.
Also the assessment of the learning results and the learning process is
appropriate, flexibly to be performed according to various learning styles by
using various assessment methods.
The learning styles, fitting with the appropriate learning material and
learning process, requires flexible learning infrastructure, i.e., flexibility of the
physical ICT environment with integrated and dispersed databases, e.g., in the
Internet, as well as human resources with knowledge and knowing about ICT and
learning, i.e., teachers’, ICT and administrative staff’s support activities for the
learning infrastructure and learning on individual, group, institute and interinstitute level.
In order to respond to the variety of cultural aspects of the learning context
and the learning styles, various new flexible learning environments, supporting
creative formal and informal learning and teaching on individual, group as well as
institute level, are required.
In order to develop and maintain this flexible learning infrastructure, it
requires formal and informal agreements of the roles and objectives of various
interested parties of e-learning, and cooperation among them.
5.4 Conclusions
We firstly conclude of learning theories that constructivism supports
cognitive properties of a learner in e-leaning. In experiential learning, in addition
to the cognitive aspect in reflection, there is the emotional aspect connected to
experience. Intrinsic motivation is also supported by experiential learning in the elearning context. Social learning supports a learner’s social and contextual
properties, e.g., networks of practice, which are flexible social constructions.
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Secondly, e-learning as a holistic phenomenon requires that learning does
not necessarily occur in the performing sequence of the course, but intended and
unintended, formal and informal learning may also occur without any sequence.
Intended and unintended, as well as explicit and implicit learning situations can be
supported by the ICT network based learning environment.
Finally, of the extended epistemological learning model we conclude that
the e-learning environment is appropriate to be organised for both formal and
informal learning, i.e., various learning materials for various learning styles and
learning materials can be used by following various logically proceeding learning
paths or without any sequential order. The assessment of learning results and the
learning process is appropriate to be performed according to various learning
styles by using various assessment methods. Therefore, in outlining the ICT based
flexible learning infrastructure formal and informal learning, various learning
materials and assessment methods for various learning styles have to be taken into
account.
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6 ICT based flexible learning infrastructure
In order to see the objectives and roles of various interested parties of elearning, it is important to see the e-learning development and use as a social
phenomenon in which ICT and human actors are in social relation with each other.
Therefore, to organise and maintain ICT dispositions to support learning, both in
centralised and dispersed learning environments, require individual, group,
institute as well as interinstitute level activities. Hence, we need theoretical lenses
to see the e-learning as an information system which is socially constructed. We
see that Kling’s (1980) seminal article Social analysis of computing can be seen as
a starting point of the extensive research field in social computing. We think that
Kling (1980) has been left in the shadow compared to Kling’s later work (e.g.,
Kling and Scacchi, 1982; Kling, 1987; Kling, 1992; Kling, 2000; Lamb and Kling,
2003) in which the “web” view and social actor view of computing are clearly
explicated. We think that also the original Kling (1980) is not too old to be taken
as a starting point when outlining the objectives and roles in the ICT based
flexible learning infrastructure.
Hence, we take Kling’s (1980) interactionist view of segmented
institutionalism as our starting point in analysing and outlining the objectives and
roles of various interested parties in ICT based flexible learning infrastructure.
In this chapter, we proceed by describing critical realism (Bhaskar, 1978)
and its application “adaptive theory” (Layder, 1998) as the approach to outline our
flexible learning infrastructure, starting from the interactionist view of segmented
institutionalism. Furthermore, in order to outline the flexible learning
infrastructure, we describe Järvinen’s (2003) resource type view, the work design
view of Sinha and van de Ven (2005), Eikeland’s (2006a; 2006b) communities of
inquiry as a means to endeavour joint understanding in the flexible learning
infrastructure, and van Aken’s (2004) design view concerning the development
the artefact. Finally, we outline the objectives and roles of the various interested
parties and ICT environment in our ICT based flexible learning infrastructure.
6.1 Interactionist view
When we think of the ICT network based flexible learning infrastructure
from the holistic perspective, we can approach it from Kling’s (1980)
interactionist view as segmented institutionalism. Segmented institutionalists
examine the consequences of computerised technologies on “legitimate” and
“illegitimate” aspects of social life. It is assumed that an intergroup conflict is as
likely as cooperation unless the contrary is empirically demonstrated. Dominant
values are the sovereignty of individuals and groups over critical aspects of their
lives, the integrity of individuals, and social equity. Economic or organisational
efficiency is subservient to these values. The settings of computer use are seen as
broad in scope, and other than computer users are likely to be emphasised. In our
case the parties emphasised are learners, teachers, ICT and administrative staff as
well as managers who each may have critical resources to be controlled and
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competed, i.e., human knowledge and skills, ICT, information and financial
resources.
Based on the interactionist view Kling does not only see the technology as
a tool or equipment instrument, but “package” as a milieu. The technology is
situated in a social setting with situated social actors who are involved in
differentiated work organisations in relation with their clientele. Lamb and Kling
(2003, 218) define social actor as follows: “Social actor is an organisational entity
whose interactions are simultaneously enabled and constrained by the sociotechnical affiliations and environments… social actors are not primarily users of
ICTs. They often have conflicting and ambiguous requirements about the
activities they perform, and socially legitimate ways in which to perform their
work as…students, or teachers.”
However, we see that the view of social actor as an organisational entity is
narrow. Archer (2003 in Vaujany, 2008) divides agents as ‘primary agents’, i.e.,
individuals with no group-awareness and no collective project, and ‘corporate
agents’, i.e., groups with common goals and shared specific resources. Individuals
Archer (2003) describes as persons with a personal and body-embedded history,
agents with cultural, economic and demographic features, and actors related to a
social group with specific interests and strategies. Therefore, the notion social
actor of Lamb and Kling (2003) is ‘only’ an organisational entity. We see that in
organisation there are ‘primary agents’ as human beings and ‘corporate agents’
comprised by ‘primary agents’.
Therefore, actors form groups with overlapping and shifting interests, and
participants in them are from different social worlds with multiple and aggregate
roles. The organising concepts can be seen from the defining situation’s point of
view, labelling events as a social construction, work opportunities/constraints,
power, career, legimacy, social world, social conflict, interaction, role,
negotiations, orientations, and arenas. Dynamism of technical diffusion emerges
as accepted technologies which preserve important social meanings of dominant
actors. Good technology does not destroy social meanings, important to lower
level participants, public, and underdogs. In the work place ideology the
individual fulfilment emerges in evocation of social meanings.
From design science perspective, according to Iivari et al. (1998)
interactionist perspective is embryonic as ISDA (Information Systems Design
Approach) without any concrete ISDM (Information Systems Design Method)
instances. However, Iivari et al. (1998) argue that ISDA may be based on purely
descriptive research provided that it contributes a useful framework for ISD
(Information Systems Design). Because it is assumed in segmented
institutionalism that intergroup cooperation is as likely as conflict unless the
contrary is empirically demonstrated, there is reason to believe that a common
desired state of an artefact design might be possible to attain in cooperation.
Therefore, we take Kling’s (1980) interactionist view of segmented
institutionalism as a starting point of the design of our flexible e-learning
infrastructure, the resource based (Järvinen, 2003) work design (Sinha and van de
Ven, 2005) views in organisation design (van Aken, 2004) in the background. Our
flexible e-learning infrastructure design aims to outline the scope, structure and
functions as well as interested parties involved in it. The means to attain the ideal
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and desired state of the flexible e-learning infrastructure is based on Eikeland’s
(2004b) community of inquiry.
Application of the interactionist view
Based on Table 6.1 we describe the initial state of the e-learning
development situation and design problem on how to attain a common end with
joint understanding when the e-learning development and implementation context
is seen through interactionist lens of Kling (1980).
We see the ICT network based flexible learning infrastructure as a
“package” as milieu with social actors. The ICT in e-learning is used and
interpreted by situated social actors, i.e., learners, teachers, ICT and
administrative staff as well as the managers of the institutional learning strategies.
The work organisations of the learners, teachers, ICT staff, administrative staff as
well as managers are differentiated, and each group mentioned has overlapping
interests, e.g., learners and teachers using the learning infrastructure, teachers and
ICT staff developing and implementing the learning infrastructure, administrative
staff and teachers and learners using the learning infrastructure, and managers and
teachers accepting the strategies of the development of the flexible learning
infrastructure. Furthermore, the groups of learners, teachers, ICT and
administrative staff as well as managers represent different social worlds with
various acting cultures. In the ICT network based flexible learning infrastructure,
it is the aim to organise the e-learning dispositions in an appropriate and “good”
way so that Kling’s (1980) organising concepts are possible to be taken into
account, e.g., the work opportunities and constraints, objectives and the roles of
the actors and their interaction, conflicts and negotiations, legitimacy and careers.
In the interaction between the actors, the technologies preserve various social
meanings to various actors, e.g., ICT staff sees the technology as an object to be
technically developed, the managers of the learning strategy see the technology as
an object to organise performance, the teachers see the technology as an object to
develop a “good” e-learning course, the administrative staff sees the technology as
an object to administrate the students’ data, and the learners see the technology as
an object to learn, as well as a tool to support experiments and hence learning. The
arenas for the organising concepts are comprised by the ICT network as an artefact
and social settings in it as well as face-to-face. These various social meanings
have to be taken into account in the dynamism of the technical diffusion of the elearning. The good technology has to preserve the social meanings of the actors,
e.g., the learners’ main objective is to try to learn the subject matter, not the plain
technology, the teachers’ main objective is to try to implement a good course with
the facilitation of the ICT, etc. The workplace ideology preserves these valued
social meanings when the development, implementation and use of the e-learning
is performed, and in the group setting tries to find common and joint
understanding of the main target, i.e., learning of the learner.
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Table 6.1 Interactionist view of segmented institutionalism (Kling, 1980) in the
development of the e-learning dispositions
Interactionist view Starting point of Design problem
of
segmented the development
institutionalism
of
e-learning
dispositions
Technology

“Package” as a milieu

Social setting

Situated actors
1.Differentiated
work
organisations and their
clientele
2.Groups
with
overlapping and shifting
interests
3.Participants
in
different social worlds
Defining situations
Labelling events as a
social construction
Work
opportunities/constraints
Power
Career
Legitimacy
Social world
Social conflict
Interaction
Role
Negotiation
Orientation
Arenas

Organising
concepts

Dynamism
technical
diffusion

of Accepted technologies

preserve
important
social meanings of
dominant actors

The e-learning system
is socially constructed
organisational
and
inter-organisational
milieu with situated
social
actors
of
learners,
teachers,
ICT and admin staff,
and managers
Learners,
teachers,
ICT and admin. staff
as well as managers
from
differentiated
work
organisations
with
overlapping
interests in e-learning,
and
their
social
worlds are different
-Initial position of
actors,
learners,
teachers, etc
-cooperation situation
includes social events
-opportunities
to
cooperate/various
knowledge and skill
backgrounds
constrain
-power and career
play a role
-social conflict is
possible
between
actors with different
backgrounds
-interaction of actors
occurs from their role
positions
needing
negotiation
and
orientation to each
others roles
- arena of the
cooperation is ICT
based environment
-various
interpretations
of
technical
diffusion
may
cause
contradictions

How to see all the
actors
and
components relevant
to be included to
milieu?

How to make situated
actors to cooperate?

How to make various
actors from different
social
worlds
to
endeavour common
desired end within the
organising principles?

How to make actors’
with different social
meanings
of
the
technology to adopt
the e-learning system
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Good technology

Work
ideology

Does not destroy social
meanings important to
lower level participants,
public, and underdogs

place Individual

fulfilment
through evocation of
valued social meanings

-learners’, teachers’,
ICT
staff’s
etc
different ideas of
good technology may
cause contradictions
in cooperation
-learner remains as a
learner, teacher as a
teacher, etc despite of
the new skills and
attitudes acquired in
cooperation
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in
common
understanding?
How to develop and
implement the elearning system by
solving contradictions
in
actors’
social
meanings
of
the
technology?
How to preserve the
actor’s
individual
fulfilment in the
cooperation
endeavouring
common
understanding
in
organising the elearning?

The Design problem in Table 6.1, seen from technology perspective is how
to include all the relevant actors and components to the e-learning dispositions.
From the social setting perspective, the design problem is how to make situated
actors from different social worlds and from differentiated work organisations
with overlapping and shifting interests to cooperate. From the organising view
point the question is how to make various actors from different social worlds to
orientate, interact and negotiate in their own roles to endeavour common desired
end within their work opportunities, various skill constraints, power, career and
social conflict situations. From the technology diffusion and good technology
perspectives, the problem is how to get relevant actors to adopt the e-learning
system in common understanding, and to solve the contradictions of the actors’
social meanings of the e-learning system, i.e., how learners, teachers, ICT and
administrative staff as well as managers commonly adopt and accept the elearning system. Finally, from the work ideology perspective the question is how
to preserve the actors’ individual fulfilment in their work situations.
6.2 Critical realism view
When we see the e-learning development, implementation and use from
the interactionist perspective, the critical realism view (Bhaskar, 1978) seems to
be more “flexible” than e.g., structuration theory (Giddens, 1984), because critical
realism gives social actors more space for their own alternating activities than the
structuration theory does. Therefore, our view resembles with the critical realism
(Bhaskar, 1978) approach in which domains of real, actual and empirical include
mechanisms, events, and experiences. The generative mechanisms are
independent, but capable producing patterns of events, and the domain of actual
consists of these events and behaviours. The domain of empirical consists of what
actor experience. Consequently, in the e-learning development, implementation
and use, the generative mechanisms enable the events, i.e., the structure and the
process, with empirical experiences on background.
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In methodological elaborations we already described critical realism and
its application Layder’s (1998) “adaptive theory” in the context of the e-learning
development, implementation and use in which self, situated activity, setting and
context explicated including macro and micro phenomena. We think that Layder’s
framework can be used in our holistic framework with four dimensions
(pedagogy, community and social relations, organisation and its management, and
ICT) and three levels (course, institute and society) to see the generative
mechanisms and the events of the e-learning phenomenon as a dynamic
constellation with actors in relation on various levels, i.e., course, institute and
society.
For instance, the context in Layder’s framework including the macro social
form like culture, the e-learning in the Internet can be seen as the instance of
Western culture which is adopted globally, despite of the various local acting
cultures. This homogeneity of the Internet culture makes it easier than otherwise
to plan e-learning courses, possible to be accepted in various international
universities, if the quality of the learning content and process can be acceptable.
Also in the setting of Layder’s framework as the immediate environment of social
activity, the acting cultures of various situated social actors, i.e., learners, teachers,
ICT and administrative staff, in their overlapping and shifting interests because of
their different social worlds, e.g., teachers as pedagogues, ICT staff as technicians
and administrative staff as administrators and managers, may cause contradictory
interpretations in the activities. In the situated activity the dynamics of the
interaction make the actors, i.e., learners, teachers, ICT and administrative staff to
work together in practice which practice may mould the actors’ various
interpretations of the activity towards joint understanding and joint social
meaning. In the self element, individual actors possess their own experiences and
social involvements when they interact in situations, i.e., learners, teachers, ICT
and administrative staff, act in the e-learning development, implementation and
use context with their former experiences and social involvements in the
background, e.g., teachers as pedagogues, ICT staff as technicians and
administrative staff as administrators.
We conclude that Kling’s (1980) interactionist view of segmented
institutionalism within Layder’s framework could be appropriate in our holistic
framework of e-learning in which multifarious interconnections between human
agency, social activities and social organisations (structures and systems) are
present in the form of education with pedagogy, organisation with communality
and management, and ICT as milieu “package” on individual, group, institute,
society, as well as intersociety levels, technological, human, and informational
resources in the background.
6.3 Resource based work design view
Because the e-learning development, implementation and use are social
processes including human, ICT and information resources, we see Järvinen’s
(2003) resource categories appropriate and the work design view of Sinha and Van
de Ven (2005) in it. Therefore, the multi-theoretical view, by applying Kling’s

Erkki Koponen

181

(1980) social computing and critical realism of Bhaskar (1978), and its application
the “adaptive theory” of Layder (1998) seems to be applicable.
We see that ICT network based learning flexible learning infrastructure on
individual, group, institute and interinstitute, society, and intersociety level can
include following ingredients:
1. Learning models;
2. Formal and informal education structures and formal and informal learning
environments centralised or fragmented spatially and temporally;
3. Cultural aspects on individual, group, organisational, national and international
levels which are contextual in nature;
4. Communities and networks of practice on individual, group, institute and
interinstitute levels;
5. ICT network with individual and social facilities for e-learning on individual,
group, institute and inter-institute levels;
6. Integrated and dispersed information databases available in flexible e-learning
portals;
7. Human resources with knowledge and knowing including learners, teachers,
and supportive staff for learning, ICT, and administration on individual, group,
institute and inter-institute levels.
When we see the e-learning phenomenon from multiparadigmatic (Lewis
and Grimes, 1999) perspective, it is important to think of the ontology of various
theoretical views concerned. Because our view resides on the border of social
sciences and IS design science, we see that interactionist view on the intermediary
of realism and interactionism (Iivari et al., 1998; Kling and Scacchi, 1982) might
be possible, because in order to attain joint understanding in design process, a
resolution of various contradictions is required. Hence, information is seen as
interpretive, information system as social system, human image as including partly
voluntarism and partly constrained by technology, organisation and other human
actors, technology as human choice, and organisation and society as an
intermediary between realism and interactionism. Because, in the e-learning
development, implementation and use processes, human actors with different
professional knowledge and skill backgrounds try to utilise ICT and information
in their practical work and learning, we cannot see human actors only from the
systems rationalism (Kling, 1980) point of view as outside steered objects. Rather,
human actors interpret reality and interact with ICT, information sources and other
actors trying to get a joint understanding of how the e-learning dispositions help
learners to learn.
6.3.1 Resource based view
When applied Järvinen’s (2003) resource types, i.e., ICT, informational
and human resources (Figure 6.1), the relation technology (ICT) – information
facilitates ICT role in learning and knowledge creation according to appropriate
learning models when human knowledge and skills are used to enable this
contribution.
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ICT resources

Human resources

ICT facilitates human
resources to exploit
information and practical
experiences in e-learning
development
implementation and use
Informational resources

Figure 6.1 ICT facilitation in e-learning according to resource categories of
Järvinen (2003)
In the e-learning development and implementation processes stimulated by
the human, ICT and informational resources, formal and informal activities of
various parties, i.e., learners, teachers, ICT and administrative supportive staff, as
well as physical ICT and organisational environment, are required to exploit
information and practical experiences to create knowledge and knowing. For
instance, March (1991; see also Sanches and Heene, 1997) put forward the
dichotomy exploration – exploitation when knowledge creation and knowledge
utilisation in organisational context are concerned. The exploration, i.e.,
experimentation, variation, risk taking and search for new knowledge is required
to acquire and create new knowledge and knowing. The exploitation of already
known routines and reused activities should be utilised in the background.
Therefore, the reuse and transfer of the existing knowledge, i.e., exploitation,
within the organisation is not enough. Real learning takes place when new
knowledge and knowing with human, ICT as well as informational resources are
exploited to acquire and create new knowledge and knowing by information
search and experiments, as well as even risky experiences, i.e., exploration. This
kind of exploration process fits well with Bereiter and Scardamalia’s (1996)
connectivist view of learning. In the e-learning use process, we see human, ICT
and informational resources as the utilisation of ICT in learning according to our
definition of e-learning. We see the ICT facilitation in e-learning from the
perspective of the three resources, but some other resource types added might
enhance or constrain e-learning further.
When we think from the human point of view of the success of the
development, implementation and use of the flexible learning infrastructure, we
have to explicate the roles and activities of various parties involved in the elearning development, implementation and use. For instance, Chua et al. (2005)
use the theory of interested parties in describing the evolution of e-commerce
research. We think that this kind of perspective of interested parties can also be
applied in other “e” applications, e.g., in e-learning. Therefore, we can separate
from the resource point of view the human resources as learners, teachers, ICT
and administrative staff, as well as learning managers responsible for the learning
environment of the learning institute as a whole. The organisation of the learning
institute with its structure and acting culture with its norms and legitimate habits
represent indirect interested parties which are not directly involved in e-learning
but impact on it indirectly. These interested parties should dynamically cooperate
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with the facilitation of ICT network in e-learning environment in order to transfer
the potentiality of the information resources into new knowledge. The information
resources exploited include information in human minds, organisations and
digitised databases emerged through ICT with its memory and information
processing and transferring power, as well as various goods and artefacts or semifinished products as storage of knowledge (Hargadon and Sutton, 1997).
When Järvinen’s (2003, 12) resource types are applied, i.e., physical,
human, and informational resources, the e-learning environment can be divided
into the following environments:
1) The technical material environment, i.e., computer networks with software
platforms, communication tools, software-based various intelligent agents, e.g.,
searching agents, various calculative agents like tender calculation etc.
2) The social environment with teachers, students and other e-learning supportive
staff; and
3) The informational environment with formal and informal learning contents in
various integrated and dispersed databases and in a reciprocal communication
created new information to be shared. The information may comprise texts,
hypermedia materials with images, videos, colours, shapes, voices, etc., like
Gibson’s (1977) information pickup theory describes.
As consequence, the cooperation and endeavour to joint understanding
between the interested parties in the e-learning development, implementation and
use on individual and organisational levels can be based on the utilisation of the
resources of ICT, human, including individuals, organisation, and information
resources.
6.3.2 Work design view
Within and between learning institutes and other organisations, the elearning development, implementation and use can be seen as a highly knowledge
intensive work design problem. For instance, Sinha and Van de Ven (2005) define
work design as the system of arrangements and procedures for organising work.
They view work as consisting of the set of activities that are undertaken to
develop, produce, and deliver a product – that is, a physical and/or information
good and service. Sinha and Van de Ven (2005) present three work design
problems (Figure 6.2). Firstly, the hierarchical decomposition problem as vertical
division of work within an organisation means that the resources, knowledge, and
authority of a work system may be contained within one level of an organisation,
or it may be divided among many hierarchical levels. Secondly, the modularity
problem as horisontal division of work between organisations means that the work
system may be distributed across many organisational units of one or many firms,
where each provides a component or module for an interorganisational network.
Finally, the complex network problem is concerned with the interaction of
modularity and hierarchical problems, i.e., coordination within and between
organisations.
We see that the development, implementation and use of ICT network
based learning in individual, institutional, national and international contexts is a
highly knowledge intensive and complex network problem which requires
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interaction and cooperation between individual, institutional, national and
international levels among various interest groups directly or indirectly connected
with development, implementation, and use of the e-learning system, i.e., students,
teachers, ICT and administrative staff. Therefore, to study the e-learning
phenomenon is not only the problem of Education, Information Systems, or
Organisation Science, but a highly interdisciplinary problem.

Many

Complex
network
problem
Hierarchical
decomposition
problem

Modularity problem
One

Many

Organisations
(Horisontal division of work between organisational units of one or more firms)
Hierarchical levels (Vertical division of work within an organisational unit)
Figure 6.2 Work design problems within and between organisations (Sinha and
van de Ven, 2005)
In the e-learning development, implementation and use context, a
hierarchical decomposition problem may emerge between course and institute
levels when, for instance, the work task like providing a technical learning
platform, getting resources for teacher training, adapting pedagogy by exploiting
ICT environment, or managing the e-learning development process as a whole, are
performed. We can ask, if these tasks are divided between institute and course
levels or given to the course level duties only. A modularity problem may emerge
between various e-learning actor groups like between teachers and ICT staff who
have to resolute the division of the tasks, e.g., what the ICT tasks belonging to
ICT staff are and what the ICT based teaching developing tasks belonging to
teachers are. For instance, who has the rights and duties, ICT or teaching staff, to
create the course template to the institute’s common course database? A complex
network problem may emerge between and within learning institutes when, for
instance, the network university, or any learning organisation as a separate
organisation, offers students in different universities e-learning courses which are
developed by various learning experts in various learning institutes and the course
contents, technical learning platforms, course administration, and overall
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management of the learning system are organised partly to the various learning
institutes on course and institute levels, and partly to the separate network
university or learning institute. This kind of complex network problem in elearning development, implementation and use may generate “double bind”
problems (Bateson, 1978) in which people on various knowledge and authority
levels in various organisations are supposed to cooperate both nationally and
internationally.
Consequently, we think that complex network problem is a big challenge
in the division of labour when the e-learning development, implementation and
use are concerned between different learning organisations nationally and
internationally. A hierarchical decomposition problem may become a challenge
when within the organisation the resources, i.e., human, ICT and informational, as
well as knowledge and authority of a work system are divided among many
hierarchical levels, when the aim is for differentiated pedagogical, ICT and
administrative cultures from differentiated organisational units to cooperate. Also
a modularity problem between teachers, ICT and administrative staff within a
learning organisation may become a challenge.
6.3.3 Community of inquiry
To solve the work design challenges described in the e-learning
development, implementation and use context, we propose to use community of
inquiry (Eikeland, 2006b) when multidisciplinary and multiprofessional
developing groups are established within and between learning organisations.
Eikeland (2006a; 2006b) proposes to combine research and practice so that
research subject and object are unified in the community of inquiry.
Eikeland (2006a) argues that there are external obstacles, i.e., realities of
work life and organisational life when practical learning and research are
concerned, because work life organisations are not normally organised for learning
and collaborative research. Therefore, Eikeland proposes that relations of equality
in understanding, common standards and principles of tasks to be performed, as
grammar, replace hierarchical ways of action among professional colleagues.
Furthermore, Eikeland (2006a; see also van de Ven and Johnson, 2006) proposes
to introduce dialogue systematically into work life settings to produce
communities for learning and inquiry based on dialogue. This is to pursue
insights, learning and competence development individually and collectively.
Learning communities can be based on communities and networks of practice
(Wenger, 1998; Brown and Duguid, 2001) on social learning basis, but there are
conceptual differences between communities of practice and communities of
inquiry. Eikeland (2006b, 45) states: “The practice of inquiry is different from, but
common to, the various substantial practices of communities that are inquired into
and presumably improved by the inquiry. Even maintenance of established
practices requires some inquiry.” Communities of practice are focused on
organising the work of the particular group informally or formally. This gives
possibilities to organise and establish communities of inquiry which are relaxed
and less ‘ideological’ about the specific ways of organising and doing things, and
hence, let an open inquiry and collaborative experimentation reveal what works
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and what does not. The main element of the community is less ideological,
flexible, and open inquiry and learning, rather than particular ways of doing
something predetermined by tradition, habits, ideology, or status. However,
institutionalised communities of inquiry can organise and give form to the
development by assuring permanent maintenance, transitions, transformations,
and improvements within communities of practice.
We advocate this role of the institutionalised community to guarantee the
flexibility of the community of inquiry. According to Eikeland (2006b),
institutional community of inquiry as an organisational enabler, or infrastructure,
comprises communities of practice as an arena or work organisation which in turn
includes communities of inquiry as a dialogical “back stage” forum, the aim of
which is practice based and dialogical individual and communal learning by
connecting inquiry and practice in the Aristotelian sense of theoria and praxis,
i.e., in a sense of holistic knowledge creation. We see that this dialogically based
“back stage” (Eikeland, 2006a) can very well be supported by the Internet based
environments which offer a free and flexible way to organise work and dialogue
without temporal and spatial limits enabling vast potential information sources
and possibilities for even global dialogue with researchers outside the local
community, in addition to the action based local dialogue. Furthermore, praxislearning should also be extended outside the formal education and formal work to
leisure time as reflective and innovative thinking, which may also occur intuitively
and unexpectedly in any situation of life.
The challenge of the community of inquiry is that individual practitioners
may have various cultural, historical and experiential presumptions and prejudices
which make the dialogue complex contradictory views including. Also various
competence areas and levels, as well as experiences of the participants in the
community of inquiry, cause challenges to the cooperation and work in the
community. For instance, the communities of inquiry include ICT professionals,
students, teachers, and administrative managers in developing, implementing and
using the e-learning within or between various learning institutes. The members of
this kind of community will encounter contradictions in their dialogue. To
moderate the emerging contradictions requires time to work together and learn
each other’s work in the sense of perspective making and perspective taking
(Boland and Tenkasi, 1995) to understand each other.
As consequence, the community of inquiry may be a solution to overcome
complex network problems in the work design of the e-learning development,
implementation and use. However, the actors’ different cultural, historical and
experiential presumptions may cause a challenge, which can be tried to solve or
at least to moderate by learning each others work to the extent that common
understanding of the division of labour could be attained.
6.3.4 Organisation design view
When considering the e-learning development, implementation and use
processes from the point of view of the community of inquiry, formed of various
interested parties, we have to more closely explicate the notion organisation in
which these interested parties act. Van Aken (2005c, 16) defines “an organisation

Erkki Koponen

187

as a group of people, cooperating within a system of roles to realise common
objectives”. An organisation is at the same time a designed and natural system,
like a garden in which some parts of the system evolve independently and some
other parts are subject to be impacted, i.e., designed by humans. The natural, real
world is independent of the human being, and it enables and constrains human
action. Van Aken (2005c, 17) continues: “An organisation may initially be set-up
on the basis of some business ideas and that may be considered as a kind of design
for a business process. But after its start an organisation typically develops
naturally through organising in real time mode on the basis of experimenting and
organisational learning.” An organisation has both formal and informal sub
systems, and the latter contains hidden properties. An organisation is
simultaneously both an immaterial and material system. The former is based on a
social construction. An organisation also has both the domain of action and the
domain of communication. In the domain of action, we have the material
processes by people and equipment, using material resources resulting in material
output and performance.
From the prescriptive design point of view of the organisation “The
cornerstone of design theory is the principle of minimal specification: A designer
should at least and preferably only specify in his/her design what people, who are
to realise it, need to know in order to realise it as intended by the designer.” (Van
Aken, 2005c, 6). The principle of minimal specification seems to be good,
because it gives more freedom to makers to apply their professional knowledge
and skills. We see that using van Aken’s (2004; 2005a; 2005b; 2005c) ideas of the
solution concepts and their specific variants for specific situations can be applied
to the organisational context of the e-learning when the flexible learning
infrastructure is aimed to be implemented. According to van Aken (2005c), in this
design process, the first redesign produces a new structure or process which is a
specific variant for the specific situation of a well known template or solution
concept. The output of the first redesign is a design of the formal organisation.
The first redesign is followed by the second redesign made by the members of a
prospective new organisation, of the official design made by the change agents
(called the first redesign), in which the members redesign their own roles and
work processes on the basis of the official design made by the change agents. The
second redesign is, on the one hand, a conscious process based on the overall
design for their own roles and processes following the overall design, and
adapting it to the actors’ own ideas or private interests. On the other hand, the
second redesign is an unconscious process based on individual and collective
interpretations of the first redesign. Because, in the organisation structures and
processes, the essential elements are individuals and groups with self organising
and self controlling faculties, the second redesign process includes creative,
conscious and unconscious elements with implicit and unexpected actions as well
as improvisations. Therefore, the second redesign and learning for performance
are partly spontaneous processes (van Aken, 2005c) in which technical, political
and cultural interventions are needed, when conflicts may emerge and have to be
agreed on.
Consequently, we think that to make research of the e-learning
development, implementation and use processes in the organisation context, both
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interpretive and normative approaches are required, because it is important to
see which properties of the natural world, e.g., ICT, enable and constrain the
information system development in the organisation context, and how various
actors, i.e., designers and other staff members, interpret the interaction with the
natural world and other designers and staff members.
The formal organisation structure is made up of the combination of
position and process structure. The position, or a role, is a system of expectations
with the following properties (Van Aken, 2005c):
1. it is filled by a person;
2. it has to perform certain tasks;
3. it has a certain place, a position, in the overall communication structure of
the organisation.
The process structure or routines is made up of operational and
administrative processes. The position and the process structure are in a close
relation with each other, because actions and sub-processes in the process
structure are performed by the holders of particular positions. However, we have
to pay more attention to the term ‘routine’, because it refers mostly to stabile and
unchangeable structures.
Feldman (2000) claims that organisational routines have a great potential
for change, even though they are often perceived, even defined, as unchanging.
She presents descriptions of routines that
change, as participants respond to the
outcomes of previous iterations of a routine. Based on the changes in these
routines, she proposes a performative model of organisational routines. This
model suggests that there is an internal dynamic to routines that can promote
continuous change. The internal dynamic is based on the inclusion of routine
participants as agents. When we do not separate the people who are doing the
routines from the routine, we can see routines as a richer phenomenon. Change
occurs as a result of participants’ reflections on and reactions to various outcomes
of previous iterations of the routine. This perspective introduces agency into the
notion of routine. Agency is important for understanding the role of organisational
routines in learning, and in processes of institutionalisation.
Furthermore, Levinthal and Rerup (2006) see routine-driven behaviour as
less-mindful behaviour, but argue that routine behavior may support mindful
behaviour, i.e., “ability to effectively carry out novel action in a flexible manner
and sustaining high level of attention” (Levinthal and Rerup, 2006, 503) by
developing and sustaining cultures and practices that keep variations in
mindfulness within certain boundaries. However, routines should be kept as
flexible and adaptive as possible.
Therefore, we can say that in the flexible learning infrastructure, the
routines of various interested parties are dynamic, and include, in addition to
formal organisational activities, a lot of informal and inspirational activities on
explicit and tacit basis enabling individual comprehension and socially joint
understanding in everyday work situations when the e-learning development,
implementation and use are concerned.
Consequently, routines are needed to give boundaries and sustainability to
flexibility and dynamic action. However, continuous tension between routines and
flexibility exists to make flexible action manageable.
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Routine also can be seen in problem solving. When a certain problem
exists the first time, it can be called the object problem, and the procedure which
must be developed to solve that real problem can be called as the processing
problem. When the processing problem is solved and the procedure is developed
and the original problem exists again, it is no more the real problem but the
application problem that can be solved by using the procedure developed earlier.
When the application problem exists often enough, it will become a routine.
Therefore, all the tasks in the organisation are not only routine ones but also real
problems and application problems exist. The jobs where routine tasks only exist
are shown to be boring (Järvinen, 2006d).
We see that in the e-learning context the real problem is the learning of a
student. The development and implementation of the e-learning is partly the
application problem and partly the processing problem and according to the notion
solution concept (van Aken, 2004; 2005c) it is also partly the second redesign
problem, because it is concerned with the prospective new organisation design on
the basis of formerly designed solution concept.
However, the e-learning development and implementation can be seen as
the first redesign problem, because the e-learning development and
implementation constitute a new structure and process, which is a specific variant
for the specific situation of a well known template or solution concept, i.e., the elearning development and implementation, e.g., in the multidisciplinary
developing group with learners, teachers, ICT and administrative staff on the basis
of communities and networks of practice. And the dynamic everyday work context
in the e-learning development and implementation should become a routine. On
the other hand, we think that in order to find new ICT facilities for learning, new
prospective structures in organisations should enable change agents to redesign
organisation members’ own roles and work processes on the basis of the official
design made by the change agents. For instance, in the e-learning context in the
beginning of the course, organisation structure planning task may change
teachers’, students’, ICT and administrative staff’s roles and work processes to
match new prospective e-learning structures, e.g., in developing, implementing
and using interinstitutional and multidisciplinary e-learning courses cooperatively.
In the e-learning development and implementation processes knowledge
has to be managed.
When the knowledge in the organisation is aimed to be managed, the
knowledge related to outcomes and the knowledge related to processes are
concerned (Turner and Makhija, 2006). When the outcome control is used, the
knowledge related to outcome is clear, explicit, complete and nondiverse. The
process related knowledge may be tacit, incomplete and diverse. The knowledge
creation process is a creative process. When the process control is used, the
knowledge related to process is clear, explicit, complete, and nondiverse and the
outcome related knowledge may be tacit, incomplete and nondiverse. The process
is standardised to acquire highly specialised knowledge according to the problem
based approach. When the clan control is used, process related knowledge is tacit,
mostly complete and diverse. The outcome related knowledge is tacit, complete
and diverse. The transfer of “sticky” knowledge across the organisation members
is possible.
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We think that when the outcome knowledge and process knowledge are
entirely controlled, referring, for instance, to the traditional purely behaviouristic
learning and teaching processes, the learning process is entirely controlled by
prices, and the learning target is a particular explicit knowledge piece. In the elearning context, it is possible to let the process be “creative” with the facilitation
of ICT and by using clan control partly formally but also informally in the
communities and networks of practice. Outcome related knowledge being tacit
and diverse, complete or incomplete, the knowledge creation can be seen as
“problem based”. In this kind of situation, the e-learning development,
implementation and use as a group work can be regarded as a complex network
problem (Sinha and van de Ven, 2005) and therefore a work design problem. On
the other hand, the e-learning problem can be seen as clan control problem in the
context of communities and networks of practice. Furthermore, the clan control
problem, including the problem to combine human, ICT and informational
resources residing in various digital knowledge bases and artefacts (Hargadon and
Sutton, 1997), to acquire the genre (Cook and Brown, 1999), the joint
understanding of the e-learning development, implementation and use processes,
when various knowledge and skill bases of various actors, i.e., learners, teachers,
ICT and administrative staff, as well as organisation managers responsible for
learning strategies, are concerned.
As a consequence, both interpretive and normative approaches are
required to see which properties of the natural world, and how various actors
interpret the interaction with the natural world when the e-learning development,
implementation and use are concerned.
Furthermore, routines are needed to give boundaries and sustainability to
flexibility and dynamic action in the e-learning development, implementation and
use in the organisation context. However, continuous tension between routines
and flexibility exists to make flexible action manageable.
In the e-learning context “problem based” outcome knowledge and
“creative” process knowledge seem to be more useful than controlled outcome
and process knowledge.
6.4 Objectives of various interested parties
Social actors in the e-learning development, implementation and use
processes have a central role when the work design view in outlining the flexible
learning infrastructure is used. Therefore, it is important to describe the objectives
of the stakeholder groups, i.e., students, teachers, ICT and administrative staff,
and e-learning environment as well as ICT network on individual, group, and
institute levels. Also, the objectives of the society are important to be described.
Therefore, we next describe the structure of the flexible learning
infrastructure with various positions and processes. We see the objectives and
roles of the human interested parties of the flexible learning infrastructure from
the perspective of the learners, teachers, ICT and administrative staff as well as
from the perspective of the organisation management, responsible for the
strategies and dispositions of learning. Furthermore, the perspectives of the
organisation structure, e-learning environment with the ICT network environment
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and the potential information resources of the e-learning environment supporting
the activities of the human interested parties are seen important. This stakeholder
group view is in harmony with the view of the groups interested in e-commerce
success described by Chua et al. (2005). Nevertheless, as e-learning and ecommerce application areas are quite different, the view of the structure of the
actors and their organisational and ICT supporting elements seem to be applicable
to various contexts in which the human actors’ objectives and roles with various
supporting elements are concerned. The human activities can exploit the
information resources by the facilitation of the ICT network environment, based
on Järvinen‘s (2003) resource view. The organisation structure which, on the one
hand, enables, on the other hand, constrains e-learning can be seen from Giddens’
(1984) structuration theory point of view. However, through critical realism lenses
the interpretive human acting with generative structures in the background can be
taken into account more flexibly. The e-learning as a work design problem within
and between organisations can be seen from the point of view of Sinha and Van de
Ven (2005). In order to attain the dynamics of the formal and informal
organisation in the e-learning development, implementation and use processes, we
see Eikeland’s (2006b) idea of the community of inquiry and van Aken’s (2005a;
2005b; 2005c) idea of organisation design appropriate.
In the e-learning development, implementation and use, the objectives of
various stakeholder groups, organisation structures, ICT and informational
environments we see here from the design perspective, “how should be?” Hence,
we next describe these objectives.
6.4.1 Learners
Learners here mean individuals who utilise ICT in their learning.
The objectives of “good” learners in learning should be
1) to get and maintain own intrinsic motivation and commitment for the learning
objectives and to change the objectives if needed;
2) to develop own meta-learning skills in the ICT network based learning
environment, including critical information acquiring, social skills for
communication and knowledge sharing with peers, teachers, experts, and
supportive staff, and other practical skills needed to be an active member in the
network of practice;
3) to use his/her own learning style metaphoric, empiric, or rational comprising
explicit and implicit learning in formal and informal learning situations;
4) to learn as much as possible.
Learners’ role is to try to exploit the ICT in their learning. ICT can have
potentialities to facilitate learning, acting as an auxiliary memory, information
processor, and communication tool.
6.4.2 Teachers
Teachers here mean individuals who utilise ICT in their teaching.
The objectives of “good” teachers to contribute the e-learning experience
should be
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1) to be an expert and a supportive peer in the subject matter to be learned and
develop this expertise in e-learning context;
2) to support the learners’ intrinsic motivation and commitment to the learning
objectives by adapting the support in the ICT environment by agreement, when the
support is available, and by giving learners possibilities to individual learning in
the ICT environment;
3) to teach ICT based meta-learning skills to the learners and support the learners
with their skills;
4) to develop own meta-teaching skills in the ICT network based learning
environment, including individual and collaborative learning support skills with
the learners, peers, and the support staff, as well as to prepare the individually and
collaboratively functioning learning environment with appropriate learning
material and its organisation and administration in the e-learning environment;
5) to develop own skills to flexibly change the content of the subject matter to be
learned in the ICT environment according to the learners’ learning styles;
6) to develop own flexibility to adapt own teaching styles in the ICT environment
to fit the learners’ learning styles;
7) to actively develop own attitudes to support ICT based free and flexible
learning.
The teacher’s role in the virtually oriented formal and informal learning
situations is firstly, to be a guide for the students’ meta-cognitive skills, and the
guidance should be flexible, creative and individual, including the guidance to use
various information sources, also the risky ones, and various Internet technologies
which facilitate to easily get the information a learner is interested in, provided
that the information to be acquired is legal and ethically appropriate. The new
technically oriented meta-cognitive skills may be e.g., to learn to use various
intelligent agents including search agents and other calculative agents, like various
automatic business oriented bidding systems. The important point is to learn to be
critical in referring to the information sources and information acquired from the
Internet. The criticality in e-learning context is one important meta-cognitive skill
to be learned.
Secondly, the teacher’s role in the subject matter to be learned is important
in the sense that, on the one hand, the subject matter can be structured to
correspond to the individual learning style of the learner, on the other hand, the
learner can be oriented to use flexibly other learning styles corresponding to the
subject matter to be learned. And the learning environment should support this
flexibility by appropriate pedagogical models and didactical arrangements with the
global information database with a virtual and traditional library system,
communication facilitation with networks of practice which form a platform for
the informal acting practices within the learners, peers and teachers.
Thirdly, the teacher’s role is to support the learner’s and learner group’s
intrinsic motivation and commitment to the subject matter to be learned by
emphasising a more subjectivist than objectivist approach in ontology and
epistemology (Burrell and Morgan, 1979; Järvinen, 2004, 186). This subjectivist
approach means that the essence of the learning phenomenon is subjective and,
hence, has its existence only through the action of humans, i.e., learners, teachers
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and supportive staff, in creating and recreating it (Orlikowski and Baroudi, 1991;
Järvinen, 2004, 186).
To support the learner’s intrinsic motivation and commitment to the
subject matter to be learned, might be based on the view of human beings as
voluntaristic “a man is completely autonomous and free-willed” (Burrell and
Morgan 1979, 6 in Iivari 1991, 5). However, we think that in e-learning context a
human being cannot be seen entirely free, because learning may be supported and
also constrained by a teacher, other learners, ICT and the other learning
environments used. Therefore, it is difficult to support a learner’s intrinsic
motivation and commitment to the subject matter to be learned compared to the
extrinsic motivation or subjective norms (Ryan and Deci, 2000).
6.4.3 Institute
Institute here means any learning institute which utilises e-learning.
The objectives of the institute should be
1) to develop and adapt the institute level organisation, administration, norms, and
legitimate habits to support flexible and dynamic learning by supporting the
objectives of the learners, teachers, and the e-learning environment;
2) to guarantee the digital libraries and knowledge bases as well as human
resources for the flexible e-learning environment;
3) to guarantee the flexible and dynamically functioning ICT based learning
platform with various learning portals responding to cultural flexibility of learning
and teaching;
4) to enable interinstitute level support for the flexible learning by organising and
enabling the cooperation affiliations with other institutes on ICT and human levels
nationally and internationally; and
5) to moderate between various action cultures when the intra- and interinstitute
level joint developing and implementation projects are concerned, in order to
attain stated objectives and joint understanding within the project.
Therefore, the objectives of the institute require a strong human
involvement and engagement to joint objectives to enable flexibility in the
learners’, teachers’, and e-learning environment’s efforts to contribute flexible
learning. Applying Orlikowski and Robey (1991) firstly, the individuals, i.e.,
learners, teachers, ICT technologists and administrators, act according to their
interpretive schemes about methodologies and knowledge how to develop the elearning environment by giving meaning to the development practice. Secondly,
the resources controlled by the institute enable and constrain the joint
development process of the e-learning environment. Finally, the norms of the
institute, i.e., formal and informal rules, values, beliefs, regulate the joint elearning environment development process. However, the flexibility of the
learning infrastructure requires a performative view, i.e., experienced by
practitioners as an unfolding process, a flow of possibilities, and conjunction of
events and open-ended interactions occurring in time (Tsoukas and Chia 2002)
rather than a synoptic, i.e., stabile, view of organisational change when moving
from conventional learning both on course and institute level to ICT based flexible
learning infrastructure.
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As a consequence, on institute level there are challenges to be solved, i.e.,
individual interpretation problems about good technology in e-learning and
controlled resources and institutional norms which enable or constrain the elearning development, implementation and use processes.
6.4.4 Society
Society here means national level associations which enable and constrain
e-learning in any country.
The objectives of the society should be
1) to develop and maintain the strategy for the flexible e-learning infrastructure as
a whole enabling it to be adapted on the institute level;
2) to guarantee financial resources for the development and maintenance of the
technical ICT network based learning infrastructure, as well as human and
knowledge resources for the flexible e-learning infrastructure on institute and
interinstitute levels nationally and internationally.
The role of the society is to be the national higher level supporter and
enabler for the institute level to organise their learning environments intra- and
interorganisationally.
6.4.5 ICT environment
ICT environment here means the environment which can be utilised and/or
developed in learning by learners, teachers, ICT and administrative staff.
The objectives of the ICT environment should be
1) to exist as the technical ICT environment including local and global processors,
memories, software, centralised and dispersed databases including information, as
well as communication facilities, learning platforms and portals;
2) to store, process, retrieve, and exchange information locally and globally;
3) to enable a flexibly without errors functioning technical ICT environment for
learning purposes;
4) to give ICT based support for learners, teachers, ICT and administrative staff in
their efforts to enable learning;
5) to be managed and developed according to the flexible needs of learners,
teachers, ICT and administrative staff.
The objectives of the ICT environment cannot contribute learning without
the teachers’, learner’s, and other learning and ICT supportive staff’s active
involvement and exploitation of the environment. The ICT environment offers
only a possibility for learning, as far as the human activity exploits this possibility.
The material and technical ICT environment includes potentialities, but
also constraints in e-learning. The ICT environment offers to the e-learning actors
a centralised and dispersed memory, information processing power as well as
communication power. However, the ICT environment as a material artefact may
constrain the functions of the e-learning actors. For instance, the transmission
speed of text, audio, or video data in communication via the Internet may become
as a constraint compared to face-to-face communication.
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When the cultural dimension of ICT environment is concerned, based on
Gallivan and Srite (2005) the relation between ICT and culture can be seen as a
“interpretively flexible” complex set of practices which are potentially malleable.
Doherty et al. (2006) divide interpretive flexibility into social and technical
domains and in the technical domain interpretations of various stakeholder groups
include potential to tailor the information system. However, in this potentiality
there are functional boundaries to be taken into account, i.e., enforcing constraints
(the will to enforce certain functions), and proscribing constraints (the system will
to prohibit certain functions). For instance, in the e-learning development and use
contexts, students, teachers, and ICT staff may have possibilities to tailor the
learning platform and portals. However, there may be enforcing constraints, e.g.,
all the students in a particular course are forced to follow only one learning path in
a sequential order, or a proscribing constraint, e.g., a technically skilful teacher
may be prohibited to tailor the platform by changing the overall institution’s
course structure in moving his/her own course from one place to another in the
course structure tree, because this task belongs to ICT staff’s duties. Also
technical system itself may prohibit particular functions, e.g., students are
prohibited to log in to particular web sites during the course. Also Orlikowski
(1992) points out that IT both shapes and is shaped by its use environment.
Consequently, the e-learning environment is seen as “interpretively
flexible” including potentiality to tailor the environment, i.e., enabling structures.
However, constraining structures as functional boundaries as enforcing and
prohibiting, are also possible. Material and technical properties of the ICT
environment enable but also constrain the functions of the e-learning actors.
The objectives of the ICT environment in the learning context should be as
a mediator. This mediating potentiality can be realised by human agency, e.g.,
when students and teachers use the ICT based learning portal in their learning and
teaching activities. Van Baalen et al. (2005) propose to use relational and rich
information system design when developing knowledge portal for exchange of
knowledge in a minimal social situation, which means in general online
communication only in social reciprocity. The design principles and the targets of
the knowledge portal of van Baalen et al. (2005) can also be applied to other
knowledge sharing situations. In their proposition, van Baalen et al. refer to
Weick’s (1979) theory of the emergence of collective structures as a means to
facilitate the sharing of knowledge between different groups. Weick (1979) argues
that people initially do not have to agree with common goals to act collectively. In
the potential collective, people have different interests and different ends they
want to achieve. By achieving these ends they initiate action toward others,
mutually committing to collectively pursue diverse ends through common means.
Via mutual commitment, a gradual shift from diverse ends toward common ends
takes place, despite of the diverse ends remaining the shared ends subordinate to
the shared ends. The coordination can take place in a minimal ties situation by the
mutual equivalence structure (MES) as an implicit contract in which three
preconditions emerge. First, a person has to perceive that his ability to act depends
on the instrumental act of the other. Second, a person has to perceive that his own
instrumental act elicits the instrumental act of the other. Third, the instrumental
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act has to be repeated. In addition, a person has to have some knowledge, i.e.,
expectations, about another person to fulfil his/her instrumental act. Therefore, to
initiate MES depends on the mutual expectation structure.
According to van Baalen et al. (2005, 304) the portal design has three
characteristics:
1. The design should relationally address individual users, but also triadic
expectations of a potential social network, i.e., by organising meetings,
providing information, advertising, etc.
2. The design should be rich, because the behavior of the social network is
impossible to predict. The design should dynamically match different
social profiles of the network. Therefore, the knowledge portal should
provide different spaces of knowledge sharing, synchronous and
asynchronous communications media, document storage and retrieval, etc.
3. People should be able to converge on the means, i.e., the knowledge portal.
Therefore, according to Weick’s (1979) theory of the emergence of
collective structures, the knowledge portal acts as a means to facilitate the
knowledge sharing between different groups.
According to Weick (1979), various cultural interests do not hinder
participants in online situation to endeavour common ends in knowledge sharing.
Also an instrumental act can elicit common ends converging people via
knowledge portal, even though the individual ends differ from the common ones.
Van Baalen et al. (2005) put forward that the design of the knowledge portal
should dynamically match different social profiles of the network. We would
interpret this so that social profiles may include various relatively and contextually
understood cultural features of individuals and groups, i.e., national,
organisational, professional, learning stylish etc. Furthermore, following Weick’s
thinking a portal should support the dynamics of the flexible cultural features
including learning and teaching styles of individuals, groups, professions,
nationalities, ethnics, etc. The adaptation of the use of artefacts, acting routines
and practices are subject to change in the short run between various contextual
cultures, resulting in informal communities and networks of practice including the
globally used ICT culture based mainly on Western main culture. But values,
beliefs, and patterns of assumptions are subject to change very slowly, if at all.
Therefore, a dynamically and flexibly functioning knowledge and learning portal
should enable the variety of cultural features by being contextually adapted on
individual, group, institute, society, as well and intersociety level.
As a result, the dynamically flexible knowledge and learning portal should
be constructed and maintained on general level, on the one hand, to enable
various cultural features to be constructed and maintained on higher than teacher
or learner level, e.g., on institute, interinstitute, society or international level, and
on the other hand, on contextual level, e.g., by learners, teachers and developing
groups, to construct and maintain their contextual learning environments
allowing various structural learning paths and learning modes with various
learning contents.
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6.4.6 Evaluation
As a consequence the objectives of the learners, teachers, e-learning
environment, institute, and even society are not separate, but a holistic activity
combination of the committed parties to contributing the e-learning. On the lower
group and institute levels between students, teachers, administrators, and ICT
supporters the strong cooperation and joint expertise is required. On society level
a general and transparent national infrastructure enabling flexible learning
infrastructure on institute and interinstitute levels, is required by developing and
maintaining national educational strategies and enabling resources for the institute
level development work. However, the joint objectives and the commitment to
them between various parties are not always easy to attain.
Therefore, our plan of the flexible learning infrastructure can be evaluated
according to critical realism (Carlsson, 2004; Bhaskar, 1979). Despite our plan is
not implemented yet, we think that evaluation of the plan could give guidance for
the practical implementation process and its evaluation. Therefore, our plan
should be tested in practice. As Carlsson (2004) states, realist evaluators do not
conceive that information systems initiatives work, rather stakeholders’ actions
make the initiatives to work. The researcher’s task is to find out what kind of
outputs particular mechanisms evoke in a particular context. The research
outcomes emerge according to realist synthesis (Pawson, 2006, 72-79) when
context-mechanism-outcome (CMO) configurations are experimented. In our case
the context is the e-learning development, implementation and use context which
is described in Table 6.2 in which synoptic and dynamic perspectives are
separated.
In our plan of the flexible learning infrastructure, synoptic and
dynamic perspectives are separated, including methodological level, structural
(enabling and constraining structures) and activity levels, as well as practical
individual level of interested parties and their activities. On methodological level,
from objective perspective, organisational and individual situation and
potentialities and constraints in them are presented. From the subjective
perspective, the exploitation of the potentialities and constraints in actual design
situation are presented. On structural level organisation and individual level
structures as cultural and individual level learning structures, as well as resources
(human, ICT, information and finance) and work plans enable and constrain the
activities. On activity level, there are the exploitation of resources and planning
the work for particular individual learning structures (various learning styles) in
particular national, organisational, and sub-cultural settings. On practical level
individuals (learner, teacher), situated activity in ICT environment (ICT facilities
and support), organisational setting in ICT based learning environment, and
national and international context (national and Internet cultures) are presented,
the experiences of individuals, organisations and societies are in the background.
On practical activity level, individuals, situation, organisational setting as well as
society are forming the context, and the e-learning development, implementation
and use activities occur by exploiting the potentialities and trying to avoid the
constraints.
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Table 6.2 The flexible learning infrastructure from methodological, structural and
practical perspectives
Synoptic perspective
Dynamic perspective
Methodological level
1. objectivism
2. synoptic view (Tsoukas and Chia,
2002)
3. potentiality, constraints
4. history of context, setting, situated
activity and self (Layder, 1993)

5.

interactionist view of segmented
institutionalism (Kling, 1980)
Structural level (enabling and constraining
structures)
1.
resources
as
assets
(human,
technology, finance, information)
(Järvinen, 2003)
2.
organisation structures, culture
3.
learning structures on individual and
organisational level (e.g., teaching,
studying, learning styles)
4.
work plan
Practical level of interested parties
1. learner
- experiences and former learning culture
on background
2. teacher
- experiences and former teaching culture
on background

3.

e-learning environment (ICT facilities,
ICT and administrative support )
- experiences and former learning
environments as well as technical and
administrative cultures on background

4.

organisation
and
educational
management
- management experiences and former
organisation and management cultures on
background

5. society and inter-society
- national cultures, the Internet culture and
experiences in the background

Methodological level
1. subjectivism
2. dynamic view (Tsoukas and Chia,
2002)
3. exploitation of potentiality
4. actual events impacted by society level
culture, institute and group level social
activities, individual level interaction
and individual experiences and social
involvements(Layder, 1993)
5. design problem situation as a starting
point
Activity level
1.

exploitation of resources

2.
3.

flexibility in activities, culture change
implementation of learning structures

4.

planning of the work and the
implementation of the plan
Activities of the interested parties to
1. become
intrinsically
motivated,
develop meta-learning skills in ICT,
enhance flexibility and adaptability of
learning styles
2. be an expert, support, motivator, teach
meta-learning skills; develop own
meta-teaching skills in ICT, develop
learning content and environment,
develop own flexibility and attitudes
for new pedagogy with ICT
3. enable flexibility and reliability of the
ICT environment, support for learners
and teachers, to be developed to fit
learners’ and teachers’ flexible needs;
ICT mediates and connects various
interested parties in development,
implementation and use of the elearning
4. guarantee the resources for the
interested parties, develop and adapt
institute level organisation structure
and culture to fit flexible learning
needs in e-learning, enable moderation
between various subcultures in the
development, implementation and use
of the e-learning
5. develop and implement overall
national education strategies and
guarantee organisation level financing
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The generative mechanism as a resource (Järvinen, 2003) and work design
(Sinha and van de Ven, 2005) tasks, which are aimed to generate the outcomes we
base on perspective making and perspective taking (Boland and Tenkasi, 1995)
and bridging epistemologies of possession and practice in which explicit
knowledge and tacit knowing interact forming a genre, joint understanding in a
group learning (Cook and Brown, 1999). The output, i.e., the desired state of the
e-learning development, implementation and use dispositions, is expected to be
the community of inquiry (Eikeland, 2004b). The CMO configuration is triggered
by establishing in practice multiprofessional groups to develop and implement elearning dispositions. In e-learning use process particularly in higher education,
investigative learning perspective can be used to approach the community of
practice and finally the community of inquiry.
6.5 Conclusions
When the differentiation of the ontology from Iivari (1991; Järvinen, 2004,
186) is, in the ICT based flexible learning infrastructure applied to the e-learning
environment as a technical system, it is developed and used through human
choice, i.e., the e-learning environment is constituted and used to support learning
when it is seen to be appropriate. The e-learning environment as an information
system is regarded as an organisational and social system. This kind of e-learning
environment comprises the technical ICT network system with e-learning
platforms reaching from an individual workstation level to institute and
interinstitute levels, and human social system with learners, teachers and ICT staff
developing and using it, reaching from individual and group levels to institute and
interinstitute levels.
On organisation and society levels, the e-learning environment in the ICT
based flexible learning infrastructure represents more interactionism than
structuralism. According to Kling and Scacchi (1982, 23 in Iivari, 1991) the
structuralism “…focuses on organisational structures, which are likened to an
immutable or slowly adapting social reality. The term interactionism in its broader
sense covers the interactionist and political perspectives, which emphasise
organisational processes as determinants of the organisational phenomena.” Kling
and Scacchi (1982 in Iivari, 1991) see the interactionist perspective 1) as arenas in
which people enact important meanings; 2) and the political perspective as
battlegrounds in which participants continually struggle for control over valuable
resources.
In the ICT based flexible learning infrastructure, the learning environment
as a large, i.e., pedagogy, formal and informal education didactics, ICT based
learning environment, informal networks of practice, integrated and dispersed
information databases, support systems for learning, ICT and administration,
including all the human and ICT based facilities, can be seen from the
interactionist view point. For instance, teachers look for ICT support and want to
be released from institute level administrative norms for teaching. Learners look
for motives for learning from ICT network. These kinds of activities may cause
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contradictions between interest groups having various cultural and knowledge
backgrounds, e.g., teachers, ICT technicians, and administrative staff, which in
turn need contradiction resolutions in order to achieve the consensus.
The move to e-learning and the adoption of new pedagogical and
didactical habits, as well as to organising the ICT network based learning
environment with support functions, means the change to the attitudes, legitimate
habits, and administrative norms, not only on individual learner and teacher level,
but also and particularly on institute level. This change process may also cause
contradictions and could need, on the one hand, negotiations and learning new
skills and attitudes among learners, teachers, and ICT and administrative staff. On
the other hand, the change process may also cause struggle for control over
valuable resources (Kling and Scacchi 1982), i.e., learners’ control over ICT in its
use, teachers’ control over learners and ICT for them, ICT support’s control over
ICT and its development and use, administration’s control over teachers, learners
and ICT, as well as ICT support, etc. Therefore, the change from the traditional
learning to a more holistic and learner centred learning mode has to be developed
and used in the cooperation among all interested parties concerned for learning.
Also, on the interinstitute level the development, implementation and use
processes need much more than only a structural view to learning.
On the institute level the technical e-learning environment needs, on the
one hand, a free entrance to the information sources appropriate for global
learning, and on the other hand, clear regulations and legitimate habits to
responsibly use this e-learning environment.
Kling’s (1980) interactionist view as segmented institutionalism within
Layder’s (1993) framework is seen appropriate in designing our holistic flexible
learning infrastructure, where initial state may be dissensus from which is
endeavoured towards desired state and consensus. The transformation process
from the initial state to the desired state can be accounted for Archer’s (2003 in
Vaujany, 2008) reflexivity process, based on critical realism of Bhaskar (1979) as
the ‘internal conversation’ in which ‘primary agents’ as individuals and ‘corporate
agents’ as groups endeavour common desired goal.
Therefore, cooperation and endeavour to joint understanding between the
interested parties in the e-learning development, implementation and use can be
seen from resource point of view and the complex network problem is a challenge
in the division of labour within and between learning organisations nationally and
internationally.
The community of inquiry may be a solution to overcome complex
network problem in the work design of the e-learning development,
implementation and use.
Though routines are needed to give boundaries and sustainability to
flexibility and dynamic action in the e-learning development, implementation and
use in the organisation context, continuous tension between routines and
flexibility exists on how to make flexible action manageable.
ICT may have potential to change the acting culture (Leidner and
Kayworth, 2006) in the e-learning development, implementation and use contexts
from the structure, hierarchy, control and performance to the direction of
cosmopolitan, creative and social culture.
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In the e-learning portal pluralistic epistemology is required. Pluralism
means that various cultural features are taken into account in the learning portal
enabling to construct and maintain students’ contextual learning environments
allowing various structural learning paths and learning modes with various
learning contents.
When moving to e-learning from classroom based learning, the change to
the attitudes, legitimate habits, and administrative norms not only on individual
learner and teacher levels, but also on institute level, are required.
Finally, we have found that in the flexible e-learning infrastructure
outlined the following potentialities, i.e., possibilities and constraints were found.
1. Technical potentialities as centralised and dispersed memory, information
processing power, and communication power. However, proscribing constraints
(Doherty et al., 2006) may emerge in prohibiting certain functions, e.g., students
may be prohibited to log in to certain web sites. Material and technical
constraints may also emerge, e.g., transmission speed in communication
compared to face-to-face communication.
2. Informational potentialities as centralised and dispersed learning content
databases. Enforcing and proscribing constraints (Doherty et al., 2006) may
emerge, e.g., when students and also teachers may be forced to use only particular
learning and teaching content databases. Copyright and use licences may emerge
as a constraint.
3. Potentialities for moulding the technical and informational environments as
interpretively flexible technical and informational learning portal which is
confined by functional boundaries (Doherty et al., 2006) including human and
technical enforcing and proscribing constraints.
4. Mediating potentialities as enabling different actors to communicate and form
collectives in which individual and diverse ends are endeavoured through
common instrumental means. This mediating potentiality enables culturally
different learners to communicate, despite their diverse ends.
5. Cultural potentialities in learning portal including, for instance, various
individual, professional, ethnic, sub-cultural, organisational, national, etc.
properties enabling different learning styles, different learning paths formally and
informally, in different technical platforms which can be used differently spatially
and temporally. Cultural potentialities may be important to be realised, for
instance, in higher education integration efforts according to “Bologna
convention” in the EU. However, also cultural constraints may emerge as
functional boundaries (Doherty et al., 2006), to use the e-learning system
pedagogically only in a certain way, e.g., by using the ready made e-learning
system only as a learning content database produced by one learning expert or
teacher, and this ready made system is forced to reuse by learners and teachers.
Also the learning institute may have a particular pedagogical strategy which
teachers are forced to follow.
The following work design challenges (Sinha and van de Ven, 2005) may
emerge.
a) Complex network problem may emerge, for instance, between network
universities nationally and internationally.
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b) Hierarchical decomposition problem may emerge, for instance, when
differentiated pedagogical, ICT and administrative cultures from differentiated
organisational units are aimed to cooperate.
c) Modularity problem between teachers, ICT and administrative staff within a
learning organisation may become a challenge.
d) Referring to the institutionalist view of segmented institutionalism (Kling,
1980), there may be a challenge among learners, teachers, ICT and administrative
staff, because they may have different ideas, i.e., social meanings, about good
technology.
The potentialities and constraints listed could be included in the goal
function (Järvinen 2007b) of the e-learning system. In order to enhance ICT
utilisation in learning, the potentialities should be strengthened and the constraints
minimised for the “goodness” of the flexible e-learning infrastructure.
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7 Solution proposals, practices, structures and standards in elearning
In order to find useful ways develop, implement and use learning
environment in a dispersed networked environment in local, national and
international contexts, the concepts of best practices or good practices are needed.
There should be some general rules to be acted fitting to a particular learning
context in a particular learning environment. According to Bunge (1967, 132) a
technological rule is “an instruction to perform a finite number of acts in a given
order and with a given aim. In contrast to law formulae, which say what the shape
of possible events is, rules are norms. Law statements are descriptive and
interpretive, whereas rules are normative. Consequently, while law statements can
be more or less true, rules can only be more or less effective. A rule is grounded if
and only if it is based on a set of law formulae capable of accounting for its
effectiveness.” Therefore, a technological rule is a collection of general
knowledge, linking an intervention or artefact with a desired outcome or
performance in a particular field of application. Technological rules are grounded
on cause-effect relationship in the context of its intended use. But it cannot be said
that “…the effectiveness of a rule depends on whether it is grounded or groundless
but only that, in order to be able to judge whether a rule has any chance of being
effective, as well as in order to improve the rule and eventually replace it by a
more effective one…” (Bunge, 1967, 133) The tested technological rule is the rule
whose effectiveness has been systematically tested within the context of its
intended use (Järvinen, 2004, 99). Methodologically it is a question of multiple
cases in a case study. Extracting the tested knowledge of individual cases aiming
to uncover the technological rules already used in practice, a kind of best practice
for a particular application area in the context of its intended use can be found
(Van Aken, 2004).
Because the notion prescription can be defined as an instruction or a rule to
change the world and because in design science technological rule usually has
heuristic nature, it is impossible to prove its effects conclusively. However, it can
be tested in a context, which can lead to sufficient supporting evidence. In practice
a technological rule is used in an instrumental way, but it is no specific
prescription for a specific setting. A practitioner has to design his/her own
intervention, on the one hand, based on his/her experience, creativity and deep
understanding of his/her local setting, and on the other hand, on the knowledge of
the appropriate technological rules. (Van Aken, 2004)
When the improvement and judgement of the rule is concerned we can
make the conclusion on practical level that the effectiveness and usefulness of the
rule require knowledge of the values of the individuals and/or organisations who
exploit the rule. Based on Iivari’s (1991) framework for the paradigmatic analysis
of information systems development ethics includes the role of information
systems, i.e., as means-end-oriented, interpretive, or critical, and values of
information system research, i.e., as organisation/management oriented, useroriented, or others. Therefore, when we are looking for the best or good practices
in information systems, we can ethically judge the practices to be improved firstly,
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by comparing them with the value laden targets preset by organisations or
individuals, secondly, by individually interpreting the features of the existing
practices, and/or thirdly, critically search the negative, unsatisfactory and
contradictory properties of the practices to be improved. Consequently, if we use
means-end oriented stance, the target state of the construction process will be
defined according to the values of the constructors and decision makers (Järvinen,
2000, 88). Hence the values of the information system research used to judge the
rule to be improved are defined by organisation stakeholders and/or the developers
or users of the information system.
We conclude that the best practice is a set of technological rules
comprising the most effective practice compared to all other practices, produced
by judging and comparing this practice to all other practices available on the
phenomena concerned. The most effective practice depends on the goal function
(Järvinen, 2007b) and the solution of cost/benefit-range, measurement, valuation,
allocation and periodisation problems (Virkkunen, 1951). However, finding all the
other practices available to compare them to the “best practice” candidate is
problematic. According to Orlikowski (2002), transferring knowledge and best
practices in varying situations is impossible, because knowing is an inseparable
part of practice. We think that instead of transfer, it is better to develop human
capability to adjust “a useful” rather than “the best” practice in their particular and
situated contexts. Also Wareham and Gerrits (1999) conclude that the “best
practices” cannot be transferred as such from one context to another, but some
preparations and adaptations are needed. The better notion “useful practice”
presupposes that practices and knowing are necessarily contextual and temporary
in nature. Therefore knowledge sharing can be seen as a process to enable the
others to learn the practice which makes knowing possible. This is also argued by
van Aken (2004, 238) who points out: “Although a technological rule is to be used
in an instrumental way, it is no specific prescription for a specific setting. A
practitioner has to design his/her own intervention or system, on the one hand,
based on his/her experience, creativity and deep understanding of his/her local
setting, and on the other hand, on the knowledge of the appropriate technological
rules, of their generative mechanisms and of their supporting evidence.”
We think that in the e-learning context various ways of action in teaching,
studying, and administration practices are possible to be developed in various
national and international developing projects at higher education institutes. Also
various learning styles could be possible to be developed in various learning
contexts. The experiences of the projects can be gradually collected by connecting
practical skills and scientific knowledge to general knowledge cumulating from
the local course level to higher institutional, national and international levels.
There may emerge similar practices or rules for solving the problems of e-learning
which can be collected to useful practices and apply them to a particular e-learning
development and use context. Consequently, a practice prevailing in one
situation, is not available as such in an other situation, but it can be enforced to the
other situation. For instance, the courses with various subjects and contents in
various higher education institution cultures can be implemented by a similar
course process, using, e.g., student essays, examinations, and discussion groups if
this kind of process is seen to be a useful practice. Moving from the lower to the
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higher abstraction level, the useful e-learning practices approach to the didactical
arrangements from a contextual level, based on particular pedagogical models
which in turn are based on particular education philosophies. Consequently, the
useful practices of e-learning can be found on the higher levels of the hierarchy
mentioned and the philosophies, models and arrangements can be applied to local
e-learning contexts. But the practice which is seen useful in one context cannot be
moved to another context as such.
Useful practices in e-learning development, implementation and use
processes require cooperation between various actors, i.e., learners, teachers, ICT
and administrative staff, when utilising ICT facilities. Therefore, we firstly
describe, analyse and evaluate the challenge of human knowledge management
across different professions in the e-learning development, implementation and
use context and propose a solution for this challenge. Secondly, we describe,
analyse and evaluate ICT facilities to structure e-learning. Finally, we describe,
analyse and evaluate the standardisation of e-learning.
7.1 Solution proposal for knowledge exchange and cooperation in e-learning
The develoment and implementation of e-learning environments
pedagogically and technically depend on the division of labour between the
teachers and ICT staff who have different professional backgrounds. However, we
see that the knowledge transfer between teachers and ICT staff requires
cooperation. This cooperation requires common understanding about the common
goal, i.e., the development and implementation of e-learning. Therefore, solution
proposals for attaining this common understanding are required.
In ICT mediated teaching and learning there is need for technical support
to successfully apply technological tools for learning. Learning technologist in
higher education is described in UK in the following way: “staff involved in any
of the functions and activities associated with the embedding, development and
support of learning technologies or e-learning in higher education.” (Armitage and
O’Leary, 2003, 4) The learning technologist may be dedicated to learning
technology or a person may have the role of a learning technologist within his/he
post, defined by another predominant role, e.g., a lecturer, librarian, technical staff
support or administrator. A networked learning course needs a variety of
technologies, library services, as well as pedagogical and technical support. Few
even highly educated individuals have all the skills and experience needed to
combine all the necessary components required for developing and sustaining a
networked learning course. A learning technologist may represent a particular
science area specialised in learning technology, but the science area makes a
distinction between the skills and knowledge of the learning technologists and
therefore making the profession blur. Jones (2004) states, that there are active
attempts to draw together the various strands of learning technology and
technologists to have a single recognisable profession of a learning technologist.
In the concept e-learning ‘e’ represents technology and ‘learning’ the
learning activity, action and learning outcomes. The actors of the e-learning are a
technologist and a teacher and/or a student. The ‘e’ is supposed to enhance and
support ‘learning’. But there is continuous tension between the technology and
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learning as long as the technology has not become transparent for the actors. The
learning technologist concept refers to the human aspect of both the technology
and learning between which the tension exists. The competences and skills of the
technologist are directed mainly to technology and the competences and skills of
the teacher and the learner advocate learning, and only endeavour to learn.
Therefore, between technology and learning there may be a boundary in
knowledge exchange which requires more detailed explication.
We have found that the e-learning phenomenon can be regarded as a
knowledge intensive and complex work design problem (Sinha and van de Ven,
2005) with all dynamic and intertwined interrelationships among pedagogy,
community, management and ICT on course, institute and society levels. In
cooperation different professional and organisational boundaries may emerge.
According to Carlile (2004) boundaries may emerge in transferring, translating,
and transforming the knowledge. Particularly in the e-learning development,
implementation and use, we see translating and transforming the knowledge as a
challenge. Therefore, we next deal with the knowledge exchange and cooperation
possibilities in the context of e-learning development, implementation and use
between the actors with different professional and organisational backgrounds.
We use an ICT technologist and a teacher as an example. We first describe the
solution proposals emerged in literature. Thereafter, we give our own solution
proposal and an example.
7.1.1 Solution proposals in literature
In their longitudinal case study Davidson and Schofield (2001) have
described interpersonal interactions between technical staff and teachers,
consequently handling the learning technologist problem. Technical staff and
teachers had obstacles in their cooperation. Firstly, the technical staff was able to
work flexibly and could change their working priorities, times and styles. The
teachers’ work was structured, routine, and fixed by schedules. Secondly, the
values of the technical staff were techno centric and they were interested in the
new features of new technical products and systems. The teachers emphasised
pragmatic issues in their work, e.g., tested learning methods to attain outside given
learning targets. Thirdly, the attitudes to technology were different. The technical
staff regarded technological artefacts as instruments to play with and experiment
all new. The teachers regarded technical systems as tools for something useful.
The solution proposal of the conflict was that the new technical staff was hired to
work as a broker between the teachers and the technologists.
Originally the problem between the technologists and the teachers is based
on the division of labour. Järvinen (1980) found that if two consecutive tasks are
assigned to two different processors, here to two professionals, some nonproductive additional tasks (inspections, transportation, communication and
coordination) will emerge. By integrating those two consecutive tasks to one
processor all the non-productive additional tasks will vanish. Hiring the new
technical staff person, in fact, will double the non-productive additional tasks. But
it is a question of the separated competences of the technologists and learning
professionals. How to combine the competences? Higgins and Safayeni (1984)
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proposed in connection with office automation, that it is probably easier for the
organisation to learn technology expertise than it is for a technical expert to learn
about the organisation’s procedures. According to this it could be easier for a
teacher to learn technology than for a technologist to combine teaching and
technology.
According to the division of labour Barley (1996) states that the
technician’s role is, on the one hand, to act as a buffer the technology, and on the
other hand, act as a broker between the technology and a user. The broker as a
new technical staff person corresponds well with the learning technologist notion
in e-learning. The brokers (Barley, 1996) bridges two communities, the users they
serve (either permanently or temporally) and the technical community associated
with the technology for which they are responsible. The broker’s as well as the
learning technologist’s work entail adapting the technical community’s knowledge
and products to the contextually specific needs of the users or teachers. By
following the idea of perspective making and perspective taking (Boland and
Tenkasi, 1995) in the context of e-learning, technologists, teachers, and learning
technologists build a group of specialised knowledge workers called “community
of knowing”. Perspective making is the process whereby a community of knowing
develops and strengthens its own knowledge domain and practices. As perspective
strengthens, it becomes more complex and therefore better for doing knowledge
work by using language games in a social practice. In perspective taking the
knowing of what others know is a necessary component for coordinated action.
The diverse knowledge held by individuals in the organisation must be
represented in its uniqueness, and made available for others to incorporate in a
perspective-taking process which includes a variety of inferential and judgmental
processes. Boland and Tenkasi (1995) argue that producing knowledge requires
the ability to make strong perspectives within a community, as well as the ability
to take the perspective of another into account. Knowledge work of perspective
making and perspective taking requires individual cognition (narratives and
information processing) and group communication (language game and conduit).
As we recognise unusual or unexpected events, narratives make sense of them and
support more precise information processing. The boundary objects, the concepts
belonging to the expertise domain of both professionals, play an important role in
cooperation. Consequently, Boland and Tenkasi (1995) propose a solution as the
community of knowing.
Orlikowski (2002) outlines a perspective on knowing in practice which
suggests that knowing is not a static embedded capability or stabile disposition of
actors, but rather an ongoing social accomplishment, constituted and reconstituted
as actors engaged the world in practice. Knowing includes tacit and explicit
dimensions (Polanyi, 1966) of which tacit knowledge is a form of “knowing” and
thus inseparable from action because it is constituted through such action. In
reference to infrastructure the tacit knowing of the practices within it makes the
infrastructure transparent. Consequently, the generation of the community of
knowing requires, on the one hand, the community with perspective making and
perspective taking, and on the other hand, practical knowing in everyday work
practices, enhancing the practical knowing in an enacting way.
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Star and Ruhleder (1996) use Bateson’s (1978) model for understanding
the ways in which communicative processes are entangled in the development of
infrastructure, i.e., how communicative problems emerge and can be solved in the
context of community of knowing comprised by e.g., technologists and teachers
with various skill and knowledge backgrounds. Bateson’s communication model
includes three levels. At the first level there are straightforward “fact” statements.
The second order statement tells something about the reliability of the first order
statement, i.e., the facts, and a gulf between context and message exists. The third
order statement exposes the range of possibilities and also conflicting approaches
when evaluating the contexts in which the second order statement, i.e., the facts,
exists. For instance, there is a first and second order difference in learning
something and learning about learning something. Between the second and third
order statements there are even more abstract differences between learning to
learn, and learning about the theories of learning and paradigms of education.
In the communication context of the technologists and teachers (Davidson
and Schofield, 2001), the ICT based learning system were supposed to be
developed and used. This first order issue could have been solved
straightforwardly by furnishing the new ICT based learning system. The second
order issues emerge when the contexts of technologists and teachers have been
taken into account. The technologists’ flexible work conditions differs from the
teachers’ structured ones and also the values of the technologists were techno
centric, whereas the teachers’ ones were pragmatic and tuition oriented. In
addition the attitudes of the technologists focused on technological artefacts,
whereas the teachers regarded the ICT as a tool for doing something useful. The
contexts of the technologists and teachers were quite different. Star and Ruhleder
(1996, 127) identified logical paradoxes or “double binds” (Bateson, 1978) in
communication between two contexts. When the messages are given
simultaneously on several levels, in one context the message has been accepted
and denied on the other context. This situation causes infrastructural
transcontextual syndrome where the gap between diverse contexts, the gap
inherent in various computing-related discussions within the various communities,
and the gulf between “double levels of language” emerge.
Star and Ruhleder (1996) reported in their solution proposal two means to
solve double bind problems in an IT based development project. Firstly, they
propose to establish a multidisciplinary working team. Within a team developers
and users should learn common professional language. Secondly, the users should
study IT skills so that they could apply their skills also to future IT applications.
Studying could be implemented during a longer period of time based on
continuous interaction and use experiences. Also local, grass root level brokers in
guidance have to be accepted.
7.1.2 Our solution proposal
We see that to solve the third order issue in double bind situations the
cooperation between the technologists and teachers requires fundamental changes
in both parties attitudes to learn each others subject area, communication and
cooperation cultures, and ways of thinking, i.e., the world view. The long lasting
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working together with the same problem area in the Orlikowskian way may
produce the community of knowing (Boland and Tenkasi, 1995).
In the context of e-learning the learning technologist stands on the frontier
of the technological and learning expertise. In order to make the e-learning
environment within the learning infrastructure transparent, in the division of
labour (Järvinen, 1980) the non-productive additional tasks, i.e., brokering tasks,
should be assimilated into a new community of knowing (Boland and Tenkasi,
1995) by joining the broker bridge of the technology (Barley, 1996) and learning
to the unified expertise community. The assimilation of the technologists’ and
learning experts’ expertise and skills is possible by using Star and Ruhleder’s
(1996) analysis based on Bateson’s (1978) double binds in communication
between two contexts which also have been analysed in Davidson and Schofield
(2001). Learning experts have to learn technology and technology experts have to
learn how to learn. Also the technologists and teachers have to learn each other’s
professional languages. The assimilation becomes tighter when the learning occurs
in a real and joint working context of the unified expertise community. The
assimilation of the technology and learning expertise into the community of
knowing is an evolutionary process which needs joint training, developing, and
cooperation between technologists and learning experts in practice.
In the assimilation process the exploration – exploitation dichotomy
(March, 1991) should be taken into account. Firstly, the exploration, i.e.,
experimentation, variation, risk taking and search for new knowledge is required
both on the technologists’ and the teachers’ side. Secondly, the exploitation, i.e.,
already known routines and reused activities, should be utilised in the background.
The exploration process in technologist and teacher context means that both the
technologist and the teacher learn new knowledge and knowing from each other,
but also in the assimilation and joint working process new explicit knowledge and
tacit knowing are acquired and created with the facilitation of outside resources,
i.e., human, ICT, and informational resources. Consequently, not only the existing
knowledge transfer, but also new knowledge creation takes place in the
assimilation process. We think that this new knowledge and knowing creation
process is real learning what Bereiter and Scardamalia (1996) mean as
connectivity view in stead of container view.
One promising aid for assimilating the technology and learning into “elearning community of knowing” is the joint e-learning developing project among
IT technologists and teaching staff interested in e-learning, not forgetting the
students knowing. On the one hand, the e-learning course developing groups could
be created among the teaching and IT staff within and between the higher
education institutes, in order to assure as wide expertise as possible. On the other
hand, the developing groups should be as cohesive as possible in order to assure
the performance of the developing work within the group. Achieving the both
objectives at the same time is not easy, and it requires the creation of the
communities and networks of practice (Lave and Wenger, 1991; Brown and
Duguid, 2001) which can be developed towards innovative knowledge
communities (Hakkarainen et al., 2004), and the adapting and adoption of even
strange practices, professional languages, and acting cultures in order to attain
shared practices within the developing group, and consequently avoiding the
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“infrastructural transcontextual syndrome” (Star and Ruhleder, 1996). The
adapting and adoption of the joint practices, with strong and weak ties, need
changing of the attitudes from bare individual and cognitive acting to the
cooperative and communal acting, too. But in order to attain the innovative
knowledge community in the e-learning community of knowing the expertise of
technologists, teachers and other learning supportive staff should be joint and
shared in a communal way. The assimilation process of the technological and
learning expertise into the e-learning communities of knowing with joint practices
and expertise sharing goes gradually in a reflective and enacting way in the course
of the developing projects’ everyday work. In the community’s reflection process
contradictions and conflicts sometimes occur and have to be tolerated.
The other aid to assimilate the technology and learning into the e-learning
community of knowing is simply to start to construct an e-learning course and
implement it in the joint team of the technologist and the teacher. According to
Orlikowski (1996, 65) organisational change can be seen as ongoing
improvisation enacted by organisational actors trying to make sense of this change
and act coherently in the world. Like March (1981, 564 in Orlikowski, 1996)
clearly states it: “…Change takes place because most of the time most people in
an organisation do about what they are supposed to do; that is, they are
intelligently attentive to their environments and their jobs.” During the e-learning
course development and implementation process the technologist and the teacher
will learn in a reflective and enacting way in the real working context. Gradually
the technologist’s explicit knowing approaches the teacher’s one and the teacher’s
explicit knowing approaches the technologist’s one. The tight teamwork within
this kind of work practice learning is vital. According to Cook and Brown (1999)
it is not possible, under any circumstances, for tacit knowing to become explicit or
vice versa. Therefore tacit knowing cannot be expressed explicitly and moved to
other team members in the e-learning developing and implementation projects.
Consequently, for one person it may be possible to comprise a “tight team” inside
a larger developing team. This “tighter team” can gradually develop in a practical
e -learning development project exchanging explicit knowledge among team
members and acquiring in practice technological and learning expert knowledge
and skills by participating several e-learning development and implementation
projects. Hence individual team member’s tacit knowing may develop gradually
within the larger team in which explicit knowledge transfer and socialisation will
help the individual to adopt new practical skills when participating in the elearning development, implementation and use.
Our solution proposal is based on the assimilation of several expertise
areas into the e-learning community of knowing. However, the division of labour
is still needed to maintain and deepen the knowledge and knowing of the different
expertise areas in order to further be the knowledgeable partners in the e-learning
community of knowing. But in order to be capable of cooperating, partners’
knowledge and knowing areas have to be partly overlapping because in order to
attain common understanding about the goal of the work the common language
and practical formal and informal agreements on the changes of the conventional
work arrangements are required. Our solution proposal can be criticised, because
the researcher of this study is the IT teacher whose expertise areas of IT and

Erkki Koponen

211

teaching overlap. However, we believe that our “insight” of the isolation problems
of IT and teaching areas has impacted our solution proposal positively.

7.1.3 Example of the knowledge exchange and cooperation between
technologists and teachers
In our holistic framework of e-learning, for instance, education oriented
teachers and ICT oriented technologists are intended to cooperate and transfer
knowledge when the development and use of e-learning are concerned. Therefore,
pedagogical and ICT perspectives encounter on individual, institute and interinstitute levels. This encounter is social and needs to be organised and managed
when technologists and teachers as institutional and interinstitutional working
groups are concerned. Hence, all the perspectives on individual and institute levels
within our holistic research framework for e-learning are important and have to be
noticed.
In the context of e-learning the technologist, on the one hand, and the
teacher, on the other hand, stands on the frontier of the technological and learning
expertise. For instance, non-productive tasks as continuous technological guidance
and technological problem solving will emerge when teachers utilise ICT in their
work. Teachers explain their ICT problems to technologists by using their own
professional language and technologists explain the solutions to the problems by
using their own professional language. The assimilation of the technologists’ and
learning experts’ expertise and skills may solve Bateson’s (1978) double binds in
communication between two contexts. In the sense of Boland and Tenkasi (1995)
learning experts have to learn technology and technology experts have to learn
how to learn. Also the technologists and teachers have to learn each other’s
professional languages. The assimilation becomes tighter when learning occurs in
a real and joint working context of a unified expertise community. However, the
assimilation of the technology and learning expertise into the community of
knowing is an evolutionary process which needs joint training, developing, and
cooperation between technologists and learning experts and also grass root level
brokering in the real everyday working context as Star and Ruhleder (1996)
described in their solution proposal. Hence, brokering of the technology (Barley,
1996) and learning is needed in the form of learning technologists whose
expertise covers both pedagogical and ICT skills. However, learning technologist
solution means even deeper division of labour.
Therefore, we think that one promising aid for assimilating the expertise of
technology and learning into “e-learning community of knowing” is a joint elearning developing project among technology and teaching staff interested in elearning. On the one hand, the e-learning course developing groups could be
created among teaching and ICT staff, learning technologists as brokers, within
and between education institutes, in order to assure as wide expertise as possible.
On the other hand, the developing groups could be made as cohesive as possible
by assimilating participants’ working practices in order to assure the performance
of the developing work within the group. The both objectives at the same time are
not easy to achieve, and require the creation of the communities and networks of
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practice (Lave and Wenger, 1991; Brown and Duguid, 2001) which can be
developed towards e-learning community of knowing. The adapting and adoption
of even strange practices, professional languages, and acting cultures within the
developing group the “infrastructural transcontextual syndrome” (Star and
Ruhleder, 1996) may be avoided. The adapting and adoption of joint practices
need changing the attitudes from bare individual and cognitive acting to
cooperative and communal acting. But in order to attain the e-learning community
of knowing the expertise of technologists, teachers and other learning supportive
staff should be joint and shared in a communal and reflective way. However, in
the community’s reflection process contradictions and conflicts have to be
tolerated.
The members of the e-learning developing and use group, comprised of
technologists and teachers, have their individual knowledge and skill base
referring to the developing and use practice of ICT. As Davidson and Schofield
(2001) described in their case technical staff’s work conditions were flexible and
values techno-centric, whereas teachers’ work was structured and fixed, and they
emphasised pragmatic issues in their work related to ICT. Various perspectives in
the group provoke different ways of assessing what is known and how to act in
practice. Through a productive inquiry (Cook and Brown, 1999), among the elearning developing group it was found out that technologists and teachers are
deliberately, both consciously and unconsciously, seeking the way of practice, for
instance, by explaining the meaning of ICT terms, on the one hand, and
pedagogical ideas, on the other hand, to each other thus bridging Carlile’s (2004)
knowledge translating boundary. Also knowledge transformation boundaries
between technologists and teachers may emerge, for instance, when moving from
conventional fixed teaching hours to flexible learning in which the teacher needs
ICT support any time. To answer this need for ICT support ICT staff has to be
flexible and able to give support any time, e.g., by assuring the ICT services any
time or by replying to the teacher’s request about a home pc use problem that has
occurred when giving instructions to the students late in the evening. The
teacher’s request has a negative impact on ICT support’s willingness to reply.
Therefore, common interest needs agreements on when ICT support is available
for the teachers.
When technologists and teachers negotiate a joint understanding on what
“doing it this way” really means, the practice is generative and a source of
innovation (Cook and Brown, 1999).
For instance, when knowledge translation (Carlile, 2004) is concerned
teachers may understand that if technologists explain that they are maintaining or
even changing a technical e-learning platform, it may become more complex, but
also give more opportunities for developing and using the platform pedagogically.
A teacher may meet a challenge to study more about technical e-learning platform.
On the other hand, similarly technologists may understand, for instance, teachers’
demand for technologists to develop a new multimedia based learning object
which may enhance e-learning pedagogically. A technologist may meet a
challenge to learn more about the pedagogical usability of that multimedia
learning object. This kind of standing on each other’s professional area may
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advance mutual understanding, despite the misunderstandings which may cause
temporary contradictions.
For instance, there may emerge such contradictions as who is responsible
for updating a reusable learning content from the old technical learning platform
to new one. When no agreement between technologists and teachers of the task
exists, the mutual understanding has to be found through practical efforts. For
instance, a new informal updating agreement, which takes both parties’ knowledge
and skill needs into account, is required between technologists and teachers. This
can be reached by reflecting and working together to complete the common task.
The shared meaning of the new informal working agreement and the common
interest to share knowledge within it may constitute the genre of the group in
which the genre dynamically affords the creation of new knowledge and new ways
of using knowledge.
When knowledge transformation (Carlile, 2004) is concerned, de facto
standardised global Internet and wide adoption of the Internet culture, e.g., among
education institutes, may encourage teachers to change their attitudes from
conventional classroom based teaching towards ICT utilisation in learning. On the
other hand, from technologists’ point of view the Internet de facto standards
enable the use and developing of various technical e-learning platforms which can
be exploited widely, both nationally and internationally, in the use and
development of e-learning. Therefore, technologists’ willingness to develop, for
instance, multimedia based learning objects or learning platforms may increase
because of their wide usability. Hence, the Internet as a global ICT innovation
may give opportunities and motivation to technologists and teachers to endeavour
joint understanding in the e-learning development and use.

7.1.4 Conclusions
Consequently, we proposed a solution for knowledge exchange across
boundaries, having technologists and teachers as an example. Our solution
proposal is the e-learning community of knowing which is mainly based on the
theories of Boland and Tenkasi (1995), and Cook and Brown (1999). We think
that the e-learning community of knowing might be generalised to include also
other interested parties than just technologists and teachers in our holistic
framework for e-learning, i.e., students, administrators, and managers. The elearning community of knowing might also be extended from group level to
institute and interinstitute levels on which multidisciplinary and multinational
developing groups could be formed. Attaining joint understanding becomes more
complex in extended developing groups compared to the groups comprising only
technologists and teachers. A general demand for the globalisation of learning
particularly in higher education institutes makes knowledge exchange across
organisational boundaries challenging, because of, for instance, cultural reasons.
However, based on our solution proposal, we have reason to expect that it might
also be possible to try global e-learning communities of knowing in practice and
that they might have the opportunities to succeed.
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7.2 ICT facilities for structuring e-learning
In the e-learning context ICT is intended to enable and support learning
organised according to particular learning philosophies and models. By the means
of ICT particular processes, phases, meta-information, ICT based learning tools,
various e-learning structure options that facilitate the development, planning and
implementation of the e-learning, as well as learning technology platforms can be
used as such in various learning contexts. But the homogenisation of e-learning
environment can not be understood as the homogenisation of learning goals,
materials, models, or teaching styles etc., since these properties of learning and
teaching need creativity and adaptability in their planning and implementation in
various learning contexts. The aim of the homogenisation is not to make all the elearning developments and implementations similar, but on the contrary, offer
various homogenised options for learners and teachers to plan and develop their
learning and teaching activities creatively and effectively by using the supportive
and enabling capacity of ICT to achieve the stated learning goals.
In their case report Van den Branden and Van den Petegem (2005) claim
that the tradition of structured learning is originally based on “Teaching
Machines” or “Skinner box” (Skinner 1958) as a linear learning process in which
the learner goes through the learning content without any options of skipping or
repeating. After the “Skinner box” the programmed instruction has been
developed to more flexible direction enabling corrections, skipping, repeating, etc.
This kind of programmed instruction adheres the programming of the whole
learning process in which technology, not the learner directs the learning. Because
the e-learning as a phenomenon is still new, many current ICT based learning
platforms are still fixed to the “Skinner box” idea trying to structure the particular
features of the learning process, e.g., in WebCT platform multiple choice
questionnaires are used in examinations, though the current learning platforms
would also allow more flexible didactical arrangements. However, the ICT
platforms are not yet transparent enough to enable learning without constraining.
Therefore, it depends on the teachers and learners how creatively they adapt their
teaching and studying activities to these learning environments. Next we will
describe a solution proposal of Silander and Koli (2003) to structure the planning
of the e-learning implementation from teachers’ perspective. Thereafter, we
analyse this structuring.
7.2.1 Solution proposal of Silander and Koli
Silander and Koli (2003, 34-44) have proposed the structure for the
planning of the network learning in a problem based context comprising the
structuring of the learning process. Their planning option includes various
“planning blocks” in a blended learning process (Table 7.1).
The objectives and practices of learning are first opened for the learners.
The learning context is created, e.g., through an introduction lecture or a case. The
learners can be activated by motivating or “provocative” questions. By giving a
learning assignment fixed to authentic and natural situations the peer feedback and
communal learning can be guided. The knowledge construction can be
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implemented individually and communally, e.g., by working in the project,
making research, reflective writing, and discussing in the web. In the reflection
process the learner’s own pre-conceptions and the learning process are concerned
individually and communally. The guiding process can have continuous feedback
during the learning process, e.g., in the form of personal network discussions and
check lists. Peer feedback, which can also be guided, is supposed to enhance the
reflection process. The submission of the learning assignments is scheduled. In the
learning diary the learner has an opportunity to reflection by using reflective
writing. Expert lectures can be used for introducing or deepening the topic and to
give basis for the knowledge construction. The learner’s self assessment
contributes the learner’s ability to assess his/her own knowledge creation. The
learning portfolio supports and constructs the learning process and it also makes
the learning outcomes visible. The learning “template” as a block of, e.g., learning
material, ICT based learning software or some other ICT supportive facility, can
create a learning situation which may continue, e.g., in a network discussion.
Table 7.1 An example of the structure of network learning (modified from
Silander and Koli, 2003, 43)
Learning
episodes
1

Form of learning

2

in the web

3

in the web

4

in the web

5

in the web

How to learn?
The learning process
1. Objectives and practices
2. Activating
3. Context creation
4. Reflection
1. Learning assignment
2. Knowledge construction
3. Knowledge construction of the communal expertise
4. Peer feedback
5. Learning diary
1. Guidance and feedback
2. Knowledge construction
3. Learning diary
4. The returning the assignments
1. Learning assignment
2. Learning “billet”
3. Knowledge construction
4. Peer feedback
5. Self assessment
1. Portfolio

…
n

face-to-face

Ending session with synthesis and evaluation

face-to-face

The assessment of learning can be performed individually by the teacher or
by the learner him/herself or communally as a continuous assessment process in
the web. During the ending session the synthesis and the final evaluation of the
course can be made by the teacher and the students together.

216

The development, implementation and use of e-learning

The concept “learning template” or “learning object” (Silander and Koli,
2003, 67-77; Nokelainen, 2002, 106, 116) is defined as a relatively atomic and
compact multimedia- or hypermedia based learning clip or a learning software
used in various learning situations in various subjects and faculties according to
various pedagogical models. Therefore, the learning template may comprise a
pedagogically meaningful learning content appropriate for various learning
situations. The learning templates can be part of individual learning paths by
guiding the learner’s knowledge processes, being as the raw material of learning,
or e.g., by creating a context for network discussion. A learning template can be
used in situations which otherwise could be difficult to teach or make clear. The
learning template can also be a framework or basis for learner’s further work. The
learning template can be regarded as learning materials which guide partial
learning processes being pedagogically constructed, and which create learning
processes in the learner’s mind. Silander (2003 in Silander et al., 2003, 68) has
categorised the types of the learning templates as follows:
1. The learning atoms which create partial learning processes.
2. The objective of learning which includes learning material and learning
content.
3. The tools for learning which guide learner’s learning and knowledge
processes. These tools can be fixed to a particular context or be context
free.
4. Particular tool software, e.g., spread sheet, graphics, and word processing.
Silander and Koli (2003, 60-63) separate learning material types, appropriate for
e-learning into six categories.
1. Authentic materials, e.g., news, memoranda, various reports
2. Outlined materials, e.g., databases and encyclopaedias
3. Content based learning materials and teaching applications, e.g., traditional
text book in digital form with multimedia based simulations or interaction
elements
4. Context based learning materials and teaching applications, e.g., traditional
teaching programs
5. Context free learning materials and teaching applications, e.g., free elearning environments and thinking facilitations
6. Tool software.
Because the learning templates may make the learning fragmented without
a clear plan, Silander (2003) has suggested the pedagogical function for these
templates. In the learning process templates can be used for activating the
cognition, creating the context or problem situation by using, e.g., case or video,
testing the working theory, e.g., by an interactive simulation, being a source of
knowledge, e.g., procedural knowledge for implementing a particular phase of the
work, learning tools as knowledge construction, reflection, and testing the
learner’s knowledge and skills. The compilation of media elements appropriate for
learning templates can be images, animations, graphs, texts and hypertexts,
videos, and audios.
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7.2.2 Analysis of structuring e-learning
We can see the learning templates through the lenses of the archetypes of
IT applications (Iivari, 2007), i.e., as a function to automate, augment, mediate,
informate, entertain, artisticisise and accompany. The learning template may
automate, for instance, information search or there may be embedded automated
functions like calculations, comparisons, animations etc., in it. The augmentation
may increase the productivity of some system, e.g., computer aided design and
therefore, improve learning of the system designed. The mediation is concerned
with communicative learning objects enabling and improving social relations
among learners, teachers and other experts. The informate function in the learning
template context includes learning material of the learning objects used in
learning. The entertainment, for instance, in the form of a computer game may
increase, e.g., motivation or problem solving ability in learning when it is
combined with some other archetype. The artisticisation may, for instance,
improve learner’s enjoyment and intrinsic motivation when the template includes
images, animations, videos and audios. Therefore, the learning templates could be
planned and implemented so that it would be possible to exploit most of the
various ICT application types.
As an application of dynamically used hypermedia based learning objects,
which may include functions mentioned by Iivari (2007), we refer to Huhtamäki,
Ranta and Pohjolainen (2005) who describe an example of a course for harvester
operator to minimise the strain of the harvester. The example is based on the
framework for the instructional assessment of dynamic processes, based on
adaptive hypermedia as a weak system. They define a dynamic process as
something that can be modelled in such a way that simulators can be used to
support the transfer of experienced actor’s operating models to students. Adaptive
hypermedia is aimed to select and present the right information to the user at the
right time and in the most appropriate format. A weak system is able to, e.g.,
recognise insufficient answer or errors in the user’s actions. Compared to a weak
system a strong system is able to solve the problem in the same way as a domain
expert and it guides the student when he/she is solving the problem. Huhtamäki et
al. (2005) conclude that a weak system is more realistic than a strong system, as it
enables the automation of the routines of the assessment process so that the
teacher can focus on such aspects of assessment that insist human reasoning,
expert knowledge, and creativity. The framework of Huhtamäki et al. (2005)
shows that ICT may give added value to practical instruction situations and does
not constrain the creativity of the learner or the expert giving the instruction.
Therefore, the ICT based learning objects may both enable and constrain
learning. On the one hand, the learning objects can support teachers’ and
students’ creativity to plan new ways of teaching and making individual learning
paths in which human reasoning and reflection are possible. On the other hand,
the fragmentation of the learning may provide only pieces of experiences without
any general understanding of the topic or phenomenon, or the learning object may
guide the learner without giving any possibilities to human reflection. As a part of
the e-learning environment learning templates should be as transparent as possible
to let the learner to concentrate to the learning content instead of the “fascinating”
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visual experience of the learning fragment. Particularly in higher education the
learning templates as learning fragments may concentrate on activating or even
“provoking” the reflective discussion, reflective writing, and communal expertise
sharing in problem based and particularly investigative learning. Also giving
detailed planning instructions for the learning process, on the one hand, may help
to orientate the usage of the learning templates in appropriate pedagogical way,
but on the other hand, detailed planning instructions may standardise the teaching
and learning processes constraining teachers’ own pedagogical creativity and
learners’ individual learning style. Therefore, the structured learning processes are
also contextual in nature and should also be planned and implemented
contextually. For instance, Davis (2000) in IS considered a similar problem in the
information system development process and concluded that ISDM (information
systems development method) gives some order to the development process
compared to continuous improvising.
However, when implicit and improvisational activities in learning are
concerned, they are also needed to be supported by ICT based learning objectives.
Ciborra (1996b) puts forward examples of the systems which support reflectionin-action (Argyris and Schön, 1992). The systems keep track of ex post
reconstructions of the actors’ rationale of their performed actions. The precedent
actions are endowed with interpretation by the systems. The systems constitute
another form of memory that can be looked up and deployed at the moment of
new deliberations and actions. These systems allow users to build maps of
situations, convey, in a stylised form, compact interpretations that can be utilised
to share the meaning of the past experience, and platforms for simulating future
events. In Ciborra’s (1996b, 376) words:”…simulation software can be utilised to
accumulate substitute ‘past experience’, that is, to enlarge the pool of ‘because-of’
motives that can be tapped for new projects of action.”
However, we think that both learning objects and e-learning
materials should be planned and implemented so that learners can more freely
define their own learning targets and apply their own natural learning style by
allowing the knowledge creation through the connection with human mind and
outside world, rather than preserve existing knowledge in human mind container
(Bereiter, 2002). Conventional classroom based teaching does not really favour
context free learning environments or materials which are well enabled in ICT
network based environments with various global and fragmented databases, expert
discussion groups, and other communicative relationships with digital and human
specialists. Therefore, ICT can facilitate human ability and motivation to exploit
the potentiality of information both individually and communally to create
knowledge in connectivity manner described by Bereiter (2002). However,
Ciborra’s (1996b) example demonstrates that ICT can also support implicit and
improvisational activities in learning. Therefore, these kinds of reflective-in-action
supportive systems for free learning purposes should be developed further.
We think that structuring of the learning by the facilitation of ICT network,
is still seen only from the formal classroom based learning point of view. The
informal, intended, unintended, and even intuitive learning have been omitted. The
learning in a sequential order may constrain the informal, ad-hoc learning which
may occur metaphorically in any order without any particular point of time. For
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instance, the reflection, knowledge construction, writing the learning diary or
guidance and feed back cannot be structured temporally. Furthermore, the self
assessment could be better made continuously during the learning process.
Therefore, the example of the structure of the network learning gives the idea of
sequential and temporally organised classroom based learning which is facilitated
by ICT network. According to our extended flexible learning model particularly in
higher education life long learning the example does not seem very flexible. The
learning template or learning object idea of atomic and compact ICT supported
items saved to a centralised or dispersed database could be left more freely both
temporally and spatially to the learners’ use and the structuring of the learning
process could be left more on the basis of the collaborative learning, i.e., as peer
and teacher guidance. The flexibility of the learning requires the intrinsic
motivation and commitment to the learning goals, which can be achieved among
adult learners specifically in higher education. Furthermore, we have noted that
van Baalen et al. (2005) propose to use relational and rich information system
design when developing knowledge portal for the exchange of knowledge in a
minimal social situation which in general means online communication only in
social reciprocity. The proposal of van Baalen et al. (2005) is based on Weick’s
(1979) theory of the emergence of collective structures as a means of facilitating
the sharing of knowledge between different groups.
As a consequence, in the e-learning we need learning portals which enable
the learners to use existing information sources and learning objects flexibly
focused on their learning objectives both on formal and informal learning
situations, i.e., in ordinary life contexts. Therefore, we propose that design efforts
should be focused on developing and implementing learning objects and
architectures which enable the exploiting of extensive potential information
sources focused on various individual formal and informal learning situations
more efficiently than the existing information search engines.
7.3 ICT facilities for standardising e-learning
Need for standards particularly in the ICT sector is seen necessary, because
of the technical innovations continuously emerging over time. Special interest has
been on anticipatory standards (Lyytinen and King, 2006) with three
characteristics. Firstly, the standards are intended to guide future compatibility, or
interoperability related to tangible products or systems or intangible service
platforms, or data exchange or process standards. Secondly, the standards enable
industry coordination in international and/or national regulatory contexts. Finally,
the standards are proprietary or public domain agreements to which different
parties have open access. According to Hanseth et al. (2006) standardisation is
defined by de Vries (2003, 155) as “the activity of establishing and recording a
limited set of solutions to actual or potential matching problems directed at
benefits for the party or parties involved balancing their needs and intending and
expecting that these solutions will be repeatedly or continuously used during a
certain period by a substantial number of the parties for whom they are meant.”
We think that the e-learning as an ICT solution has to be seen not only as a
technical solution, but as a holistic socio-technical solution including also
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organisational structures and pedagogical issues in addition to ICT properties
implemented by human agents in relation to each other and ICT. Consequently, in
the e-learning context in which we endeavour effective learning, we may put
forward the question: What are the limited sets of the parts of the e-learning
solutions implemented separately in various learning contexts which can be
standardised? Is it only the technological part of the e-learning solution including
the e-learning platform with various tools for teachers and students, or is it
appropriate to standardise also the learning material, i.e., to enable the reuse of the
learning material, and/or the management of the course administration, and/or the
pedagogical model for the e-learning process, and/or even the learning process as
a whole? Furthermore, is it appropriate to standardise the e-learning development
and implementation processes and to what extent? We have already shown in this
study that the e-learning development, implementation and use processes are
highly knowledge intensive and complex in nature. Therefore, the effects of
standardisation in e-learning context may trigger the emergent and dynamically
repeating side effects which may be positive or negative, i.e., reflexive and even
self-destructive as Hanseth et al. (2006) state it according to their case study.
Hanseth et al. (2006) call the end effect of the attempt to create universal order by
enrolling heterogeneous elements, and translating and aligning them into one
closed and stabilised network as reflexive standardisation in which the order
making is undermined and disorder increased. Hence, standardisation decreases
variety and therefore, the loading of the short-term memory by giving space for
new useful insights.
Next we describe e-learning standardisation efforts according to the
literature. Thereafter, we analyse these efforts.
7.3.1 E-learning standardisation efforts
In the e-learning context the Internet is the main technical background
platform on which the other ICT network based pedagogical platforms are situated
and used. According to Nickerson and Muehlen (2006) Internet standards specify
protocols that enable institutions, individuals, and programs to interact. However,
these protocols are not mandated by law or other agreements, rather the incentive
to use the Internet comes from positive network effects and economies of scale
related to the Internet’s underlying technologies. Therefore, it is the question of de
facto processes in which the Internet standards have become institutionalised.
Originally the Internet was based on the communication protocol TCP/IP and
domain name service (DNS). Later came the hypertext transfer protocol (HTTP)
and hypertext mark up language (HTTP) connected to the World Wide Web
(WWW). Recently, the Internet based interorganisational systems as the open
network standards as XML (Extended Mark up Language), SOAP (Simple Object
Access Protocol), WSDL (Web Service Definition Language) and UDDI
(Universal Description Discovery and Integration) are intended to make the
WWW a platform for distributed computing (Nickerson and Muehlen 2006; Zhu,
Kraemer, Gurbaxani and Xu, 2006). Hence in the Internet based
interorganisational system complexity is low, the system is not partner-specific, its
interoperability is high and communication costs low. Therefore, the scope of the
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system is broad with existing and new partners and therefore having strong
network effects (Zhu et al., 2006).
In the e-learning context the technical learning environment supporting
and enabling learning, can partly be standardised in order to facilitate an
individual’s, group’s, or organisation’s learning and in order to enhance the reuse
and compatibility of the learning technology resources. (TIEKE, 2005) The
standardisation of the learning technology does not mean the standardisation of
the teaching, learning objectives, and learning content (Nokelainen, 2002, 104).
The standardisation of metadata in e-learning environment facilitates the
administration of the e-learning courses. Also the development and use of the
individual e-learning courses can be supported by standardising various file level
metadata and algorithmic dialogue between various computer programs, e.g., in
data mining and producing “intelligent” learning materials. In addition to the
learners’ demographic profiling, the competence profiling would support the
adaptability of the learning material, when the personal competences of the learner
can be defined according to the learner’s earlier studies, e.g., from log data and
questionnaires including motivation, learning style, strengths etc. This kind of
profiling can also be standardised. (Nokelainen, 2002, 105) In the networked
universities and the universities of applied sciences in Finland
(http://www.virtualuniversity.fi , http://www.amk.fi) users’ identification and
authentication over higher education institutes by using directory services
facilitates learners’ logging in to various learning environments by using only one
login name. The standardisation process of the user identification is under
development. (Linden, 2003)
According to LOM (Learning Object Metadata) standard, officially IEEE
1484.12.1-2002, aims to enable various learners, trainers, and automatic program
processes to search and use learning contents, i.e., learning templates or learning
objects (Nirhamo, 2002). LOM is based on Dublin Core (DC) schema
(http://dublincore.org), which is a set of core fields, i.e., defining appropriate most
general fields for various data material, e.g., for e-learning. For instance, Finnish
virtual university portal aims to serve teachers and learners in exploiting the
learning and teaching materials by using material maintenance and search services
in cooperation with university faculties, libraries, archives, and other service
organisations. In Finnish Online University of Applied Sciences LOM is applied
on the level, which enables various learning paths, exploitation of the knowledge
of the earlier experiences in teaching services and its feedback processes, and
within an individual course enabling distinct learners’ needs. The aim is also to
support the cooperation of the course development groups in developing and
maintaining the courses. One possibility has been to describe the acting models of
the course which is proposed to apply Educational Modelling Language (EML,
http://eml.ou.nl). When applying learning metadata it has to be taken into account
that a part of the learning material has been produced in advance and a part
emerges during the learning process, e.g., in interaction or in reflective writing. In
both cases metadata are needed and metadata (DC) and learning object metadata
(LOM, EML) are situated in various servers and databases. Therefore, it should be
taken into account that separate resources build a coherent logical unity and
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facilities for cooperation and value chain management can be produced. (Nirhamo,
2002)
In the Internet based learning environments the learning material is saved
and delivered via databases equipped with metadata. The databases enable the
data protection, consistency of the learning material units, various views to
learning material, own view for teachers and own profile centred views for
learners. The Unit of Learning Material (ULM) is also a notion for a meaningful
learning unit in addition to the notions of learning template or learning object. But
ULM abstraction collects the learning units belonging to the same learning topic
and meta-, history-, and relational data to the unified whole. ULM may be smaller
or larger and it includes overlapped material with other ULMs.
The standardisation process is also supposed to produce various learning
material authoring tools, e.g., R5 Vision (http://www.r5vision.com), Sonera
eXperience (http://sonera.com), which support the production and organisation of
the learning material facilitating the work of teachers and learning material
development groups (Nokelainen, 2002, 108-110).
7.3.2 Analysis of the e-learning standardisation efforts
From the teacher’s point of view the advantage of the standardisation is the
reuse of the learning material and the management of the administrative and
course content as well as process metadata. However, the challenge is the ignoring
of the teacher’s role in teaching when the whole course material is produced
professionally like a text book. This implies the standardisation of the teachers’
work and therefore, represents the positivistic view which omits the teachers’
autonomy and self-steering as creative persons in their work. However, teachers
do not want to update standardised material because of the additional work the
updating causes. Evethough (Nokelainen, 2002, 104) has stated that the
standardisation of the learning technology does not mean the standardisation of
the teaching, learning objectives, and learning content, the learning process
obviously seems to be in danger to be standardised. We think that also metadata
may implicitly include the selection of the learning theory.
However, the structured material in the technical environment offers
means for controlling student which is in contradiction with the flexibility of the
learning styles and the autonomy and self-steering property of the learner. The
learning templates impact the nature of the learning material by constraining both
teachers’ and learners’ action. When the learning templates are concerned, the
most popular templates may be used on various courses and thus decrease the
learners’ motivation. Particularly in the problem solving situations the
standardised processes may take away the learner’s joy of the invention.
Consequently, the learning templates should be used carefully and parsimoniously
so that, particularly in higher education life long learning, they do not disturb the
creativity of the teachers and learners in contextual learning action. The ready
made learning templates also offer only one view to the topic omitting the learning
material found and produced by the learners themselves, and most importantly the
informal aspects of learning in which the learners intentionally or unintentionally
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and even intuitively, or metaphorically, get learning experiences in a free ICT
network.
The competence profiling of the learners which would support the
adaptability of the learning material for a particular learner depending on his/her
competence level seems even ethically suspicious. This kind of profiling
represents the controlling mentality and regards the learner as an object not the
subject, who is an autonomous and self-steering actor in the e-learning
environment and may lead to the standardisation of the learning process and to the
electronic surveillance of the learners. In advance produced learning material
which can be reused represents the standardisation of the learning material which
in turn reflects behaviouristic learning philosophy without learner’s own cognitive
knowledge construction. Also the tools with their properties used in the
production of the learning material may direct and control the material production
constraining the creativity of the material developers, For example, WebCT
learning platform emphasises structured questions in the assessment process
omitting the other assessment means.
According to Orlikowski (1991, 11), internal forms of control comprise
personal and systemic control. Personal control is “… a dyadic relationship
between supervisors and subordinates, having its usual expression in direct
supervision where one individual assumes authority over the actions of others and
closely monitors that action to ensure compliance with others.” Systemic control
“…represents a shift from personal relations to more transparent, indirect, and
impersonal forms of control and is vested in three interrelated structural properties
of organisations – technology, social structure, and culture (Pennings and
Woiceshyn, 1987, 80 in Orlikowski, 1991, 11).” Through technology, control
may be embedded in the technical infrastructure of the production process, i.e., in
the learning process. Through the social structure control is embedded in
organisation policies, procedures, and rules. Through culture shared norms and
values shape behaviour, order perception, and influence attitudes. (Orlikowski,
1991)
Therefore, the ICT based learning infrastructure can also be seen as the
means of controlling the learning process, not only enabling it. Hence, in the
structuring and standardising of the ICT based technical learning environment the
enabling and constraining aspects of the environment should be carefully
separated in order to eliminate the constraining ones. Close to hardware related
properties, e.g., database metadata and alike, are enable to facilitate the common
usage of the technical e-learning environment. But even particular communication
tools or e-learning platforms can be seen as enabling facilities on the one hand,
and controlling on the other hand, depending on the social context in which they
are used. At institutional and even interinstitutional level the standardisation and
structuring of ICT based learning environment may lead the social teaching and
learning structure to become similar on institute and interinstitute levels
structuring and standardising also the teaching and learning culture in a long run.
We conclude that the emergent side effects of the reflexive standardisation of
Hanseth et al. (2006) may threaten to standardise the whole of the e-learning
development, implementation and use processes.
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About the e-learning we can say that standardisation aims to manage the
technology with various tools and platforms, as well as knowledge processes, e.g.,
student administration and learning content paths. The technology mentioned
together with knowledge processes can be said to be a kind of infrastructure
(Ciborra and Hanseth, 1998). If we aim to standardise the knowledge processes in
the learning content paths, in the Internet, for instance, there may emerge
problems. Because learning in a deeper meaning can be regarded as a knowledge
creation process (Bereiter and Scardamalia, 1996), we cannot know what kind of
knowledge will be created. Therefore, we cannot plan in advance how to make use
of it. However, as the knowledge obtained up to one point of time, may influence
the next steps of the learning process which become path-dependent. This path
dependency implies that centralised control will be limited due to the
infrastructural nature of knowledge, i.e., as “public good”. This “public good”
means that knowledge is a resource that has its highest value when it is shared by
a large community and primarily created and used so that knowledge generated for
one specific purpose is discovered to be useful, possibly in a generalised form on a
wide range of other areas (Ciborra and Hanseth, 1998). As a consequence, there is
a dilemma in standardising the knowledge part of the infrastructure. Hanseth
(1996 in Ciborra and Hanseth, 1998) argues that the broader the knowledge stock
being applied, the more standardised it needs to be. On the other hand, continuous
learning means continuous change which makes both standardisation and
flexibility crucial issues. Managing the tension between standardisation and
flexibility is the core of all infrastructural development, including knowledge.
7.4 Conclusions
In the e-learning development, implementation and use processes are one
promising aid for solving knowledge exchange challenges across different
professional and organisational boundaries is to assimilate the broker tasks into
“e-learning community of knowing” in which joint understanding could be
attained through cooperation and mutual learning in everyday work practice.
In structuring e-learning courses the learning objects enable the flexible
planning of e-learning courses so that both formal and informal learning can
occur. ICT with various learning objects can support didactical arrangements to
organise flexible learning paths with different learning contents to fit learners’
individual learning styles. The learning objects can support teachers’ and students’
creativity to plan new ways of teaching and making individual learning paths in
which human reasoning and reflection is possible. On the other hand, the learning
object may guide the learner too much without giving the possibility to human
reflection. The learning situations in a sequential order may constrain learning
informally, ad-hoc and metaphorically without occurring at any particular point of
time. Therefore, learning portals should be implemented to support teachers in
developing various learning paths and learning contents for the learners’ different
learning styles, and to give space for human reflection, both in formal and
informal learning situations.
The openness of the Internet standards enables the developing and
common use of various technical e-learning environments and decreases the
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variety of different users’ various technical ICT skills. Also the reuse of the
learning material and its global updating becomes possible. However, the
structuring and standardising of the ICT based teaching and studying process
facilitated by the Internet may be a challenge that decreases the flexibility of the
learning environment.
We see that de facto standards and the various protocols of the Internet
enable the development and use of various technical e-learning platforms which in
turn can be widely exploited in the e-learning development, implementation and
use processes. Therefore, the openness of the Internet standards enables the
flexibility of the learning platforms better than closed standards such as EDI.
Furthermore, the Internet standards give space for creativity by decreasing the
variety of different users’ technical ICT abilities. The effects of standardisation in
e-learning context may trigger emergent and dynamically repeating side effects
which may be positive or negative, i.e., reflexive and even self-destructive as
Hanseth et al. (2006) state it according to their case study. Hanseth et al. (2006)
call the end effect of the attempt to create universal order by enrolling
heterogeneous elements, and translating and aligning them into one closed and
stabilised network a reflexive standardisation in which the order making is
undermined and disorder increased. However, standardisation in the Inernet
based learning decreases the variety of the learners’ use habits and therefore, the
loading of the short-term memory by giving space for new useful insights and
creativity.
To moderate the tension between standardisation and flexibility we
propose that LOM should be applied when developing learning portals for formal
and informal learning situations which enable the learners to use existing
information sources, e.g., in the Internet, focused on their individual learning
objectives and learning styles, and to facilitate the sharing of knowledge and
collective structures (Weick, 1979 in van Baalen et al. 2005) by collectively
pursuing diverse ends through common means, which in turn may facilitate both
individual and group learning.
Therefore, the flexibility of the learning infrastructure, including ICT
based learning environment should be fostered carefully, and in standardising and
structuring the ICT based learning environment the awareness of its constraints is
important.
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8 Recommendations and practical examples
E-learning is already widely used internationally and it may have potential
to facilitate intra- and interinstitutional learning in a global environment. The
global Internet culture gives possibilities to standardise technical facilities in elearning, e.g., learning platforms. Learning content can be delivered globally
through the Internet. However, the habits to utilise the e-learning platforms and
learning contents may differ in different countries depending on the learning and
teaching cultures. Therefore, international cooperation in developing,
implementing and using e-learning interinstitutionally is challenging. Hence, it is
important that international e-learning development projects respond to the
challenge. In this chapter we describe one international e-learning developing
project in which practical examples and proposals are depicted. Because these
examples and proposals cannot be regarded as inductive case studies, but rather
abductive (Niiniluoto, 1999), we think that the examples and proposals could have
scientific value as design propositions which have to be tested in further research.
In our example we use the notion “recommendation” according to which design
propositions could be formulated. As van Aken (2004) states a practitioner has to
design his/her own intervention or system based on his/her own experience,
creativity and understanding of his/her local setting.
The researcher of this study has had the opportunity to be involved in an
EU project focused on higher education life long learning aiming to promote a
European and also a more global information society by exploring the e-learning
situation in four European and four Latin-American countries and their 10 higher
education institutions. The project also analysed the e-learning situation on
society, institute and partly course levels and produced as an outcome a list of
recommendations, so called “best practices” for developing, implementing and
useing e-learning on higher education life long learning. The ALFA II-0345-A
FADO e-learning project (2003; Carvalho, 2006) performed 1.7.2004…
30.6.2006. The more detailed objective of the project is seen in Annex 1
(Application Form ALFA II – Project Sub-Programme A, 18). The ALFA-FADO
project was coordinated by Instituto Politécnico do Porto Portugal. The partners of
the project were from Latin America Universidad Católica Argentina Buenos
Aires, Universidad de Buenos Aires Argentina, Universidade de Pelotas Brasil,
Instituto Tecnológico de Monterrey Mexico and Red Nacional Universitária –
REUNA Chile, and from Europe Instituto Politécnico do Porto Portugal,
Universidad de Vigo Spain, Katholike Hogeschool St. Lieven Belgium,
Universiteit Leuven Belgium and Seinäjoki University of Applied Sciences
Finland.
Firstly, we describe the project in general and the process and methods of
how the outcomes, i.e., the recommendations for the e-learning implementation on
higher education life long learning, have been acquired. We also analyse a small
semistructured survey concerning the outcome recommendations implemented in
different partner institutes during the project. Secondly, we describe the case of
the project partner “Open University K.U.Leuven Belgium” in more detail: how
the development, implementation and use process of the e-learning occurred and
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what kind of structures, events and experiences on institute and individual levels
could be perceived during this process. We selected the case of “Open University
K.U.Leuven Belgium” to be described and analysed in more detail than the other
partners’ cases, because the case of K.U.Leuven has been described within the
course of the process, the structure, and the events depicting well the holistic
nature of the development, implementation and use processes of the e-learning.
Also K.U.Leuven has long tradition in the e-learning development based on the
British tradition of distant learning. Therefore, K.U.Leuven case can give a good
picture of the current development of the e-learning phenomenon. Thirdly,
according to our holistic framework we will analyse the process and the
recommendations of the ALFA-FADO project and the K.U.Leuven case. Fourthly,
we will shortly analyse the Finnish e-learning situation and the situation of
Seinäjoki University of Applied Sciences described in Annex 2. Finally, we give
an example acquired from research literature (Charlier et al. 2004) about the
European field study of the factors in the e-learning implementation in some
European universities.
8.1. ALFA-FADO e-learning project
The project started on July 1. 2004. The first objective during the first half
year of the project was to describe the current situation of the partner countries,
topics and institutes concerning the e-learning implementation and to discuss the
common situation in various countries in the first face-to-face meeting in Porto
Portugal. During the second half year the objective was to analyse the situations in
the partner countries and to prepare the scientific article and the seminar
presentation for the second face-to-face meeting and open seminar in Pelotas
Brazil. Between the first and the second meetings we had a video-conference
meeting to discuss the e-learning situations in various countries and to prepare the
Pelotas meeting and seminar. In the Pelotas meeting and open seminar it was
proposed to continue the project so that in the next meeting and open seminar in
Buenos Aires within the next half year the focus groups (Merton, 1987; Morgan,
1988 in Nakayama and Silveira, 2005; Grudens-Schuck, Allen and Larson 2004)
discussing the common issues and general recommendations of the e-learning
implementation in higher education were decided to be established. The focus
groups, the seminar and the topics of the discussions were planned during the
videoconference before the Buenos Aires meeting and seminar, technically
organised by Porto Polytechnic Portugal and the University of Vigo Spain.
According to the focus group and seminar discussions the final recommendations
list for the integration of the e-learning in higher education, was produced. Before
the final meeting and seminar in Porto in May 2006 the project participants
organised in their institutes a small questionnaire with open questions about the
availability of the recommendations list. The results of the questionnaire were
used for preparing the final results of the project.
Hence, during the project we had four face-to-face work meetings, three
open seminars in the universities of Europe and Latin-America, and two
videoconference sessions. Furthermore, we frequently used e-mail for information
sharing between the partners to prepare face-to-face meetings, seminars and
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travelling plans, as well as to deliver and collect the research materials, reports of
outputs, and various meeting minutes. Outside the face-to-face meetings and
seminars in various higher education institutes in Europe and Latin-America
various social programmes were organised to reinforce the social relations of the
group members and to get the participants acquainted with the local cultures.
According to Orlikowski (2002) we see that during the ALFA-FADO project
within two years particularly face-to-face activities helped our communities of
practice (Wenger, 1998) to function properly. Face-to-face sessions also enabled
the project participants to share information and express their opinions freely.
The limitation of the interaction was that we used three different
languages, i.e., Portuguese, Spanish and English. Therefore, the interpreting
process without ordinary interpreters did not work properly and every now and
then some of the ideas and thoughts expressed were missed by some of the
participants. However, the joint understanding was attained afterwards when the
meeting minutes were delivered literally via e-mail in various languages
understandable to all the participants. The videoconferences were organised so
that they were performed in two groups, one group used English and the other
group used Spanish. Also temporally the group division was appropriate because
of the time lag between Europe and Latin America. Afterwards the project
coordinator delivered the process and the results of the discussions to both of the
groups by e-mail using English or Portugese. Furthermore, the focus group
activities were organised in three small groups so that one group used English and
the other two groups used Spanish or Portuguese. The results of the focus group
were delivered literally by e-mail in a language each participant could understand.
Despite the language problems, the recommendations list for the integration of elearning in higher education was produced.
The ICT infrastructure when the e-mail is concerned was transparent (Star
and Ruhleder, 1996) and did not disturb the project activities. The e-mail rather
solved the delivery problem by speeding up the information transfer and,
therefore, also facilitated the language problem. However, the videoconference
meetings had a lot of technical problems with maintaining the multi-user system
with different connecting protocols and speeds. Therefore, videoconference
sessions required several testing sessions before the real meeting. Also the quality
of the connections was not good. Consequently, the technology constrained the
meetings and was far from the quality of the face-to-face meetings. The
transparency of the technical infrastructure was not attained. Also the language
problem, in addition to the technical problems, emerged in the first
videoconference meeting when all the 10 participants from Europe and LatinAmerica tried to discuss in the same session. Because of the bad quality of the
technical connection the language problem increased. Some of the participants did
not get the connection at all. That is why the second videoconference meeting was
organised in two groups with two separate languages, i.e., English and Spanish.
8.2 Generation of the recommendations
In order to generate recommendations we used focus group methodology
in our group meeting in Buenos Aires. About focus group methodology Grudens-
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Schuck et al. (2004) state that focus group methodology is one of the several tools
that educators can use to generate valid information important to the advancement
of programs, communities, and organisations. Focus group is regarded as a
qualitative and naturalistic method in which participants are allowed to express
themselves freely in “talks”. The focus group aims to elicit as many points of view
as possible and to attain combined local perspectives, not the individual’s
authentic point of view. Actually, individual’s reaction is supportive to the group’s
overall reaction to educational materials, for instance. The participants of the
group (20 – 25 persons) have similar characteristics. To get a summary of views it
is necessary to conduct multiple sessions and to understand the perspectives of a
different group of people. Multiple foci on the same topic are required and
attained by several smaller focus groups (e.g., 4-6 persons) with the same topic but
different perspective. The moderator of the focus group balances the natural
features and focused discussions by using an interview guide which is supposed to
assist the group members to relax, open up, think deeply, and consider
alternatives. The interview guide questions flow from general to specific. A report
based on focus groups will describe patterns, themes or perspectives.
In the ALFA-FADO project the main focus group (15-25 persons
depending on the session) and the smaller focus groups (6 – 9 persons in each 3
groups) were prepared in a videoconference meeting before Buenos Aires face-toface meeting and the open seminar.
The general objective of the focus group was “To define recommendations
for the integration of advanced training and e-learning in Higher Education
Institutions (HEI) in technology, pedagogy and organisation – what are the risks
and recommendations and how should the HEI’s address them?” The perspectives
of the e-learning recommendations discussed in the smaller focus groups were
decided to be technology, pedagogy and organisation. In addition each focus
group had the following objectives, aspects of debate and activities (Table 8.1).
The aspects of debate as “an interview guide” were selected according to the
participants’ descriptions of the e-learning situations in their countries and
institutes as well as according to the common discussions of these descriptions
during the meetings.
Table 8.1 Objectives, aspects of debate and activities in the focus groups of
technology, pedagogy and organisation (Carvalho, 2005, 17-19)
Theme

Technology
(9 participants)

Pedagogy
(6 participants)

Organisation
(7 participants)

Objectives

To
define
technological
recommendations for
the integration of
advanced training and
e-learning in Higher
Education Institutions
(HEI) – what are the
risks
and
recommendations and

To define pedagogical
recommendations for
the integration of
advanced training and
e-learning in Higher
Education Institutions
(HEI) – what are the
risks
and
recommendations and
how should the HEI’s

To
define
organisational
recommendations for
the integration of
advanced training and
e-learning in Higher
Education Institutions
(HEI) – what are the
risks
and
recommendations and
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how should the HEI’s
address
them;
Technologies include
support
and
development.
1.
Importance of
technology in the
design
and
development
of
contents;
2. Importance of elearning platforms and
other tools;
3.
Importance of
interoperability,
elearning standards and
specifications;
4.
Importance of
technological literacy
of the students and
teachers;
5. Importance of the
echnological strategy
of the HEI and the
equipment available
(virtual campus)

- Make the minutes of
the meeting.
Define
the
importance of each
aspect
(very
important, important,
and not important).
- Verify if there are
other aspects that
should be addressed.
- For each of the very
important define the
recommendations.

address them;

1. Previous training of
teachers and students;
2. Introduction of new
pedagogical
methodologies;
3.
Formal
acknowledgement of
the
pedagogical
innovation of the
teachers;
4. Methodologies for
quality
assurance
including the holistic
evaluation of the
initiatives;
5. Virtual mobility of
the
teachers
and
students;
6. Student follow-up;
7. Content adaptation
between
different
teaching/learning
modes.

- Make the minutes of
the meeting.
Define
the
importance of each
aspect
(very
important, important,
and not important).
- Verify if there are
other aspects that
should be addressed.
- For each of the very
important define the
recommendations.

how should the HEI’s
address
them;
Technologies include
support
and
development.
1. Importance of the
national and regional
policies of e-learning
and advanced training,
including
accreditation
of
actions;
2.
Importance of
national (or other)
funding;
3.
Importance of
transnational and/or
national networks in
the development and
dissemination of the
initiatives;
4. Innovation and
change culture in the
HEI management;
5.
Definition
of
institutional strategies;
6.
Importance of
existing R&D in elearning and advanced
training;
7.
Importance of
legislation
and
authoring rights and
accessibility;
8. Support (help desk)
services for students
and teachers.
- Make the minutes of
the meeting.
Define
the
importance of each
aspect
(very
important, important,
and not important).
- Verify if there are
other aspects that
should be addressed.
- For each of the very
important define the
recommendations.

Each group followed the objectives, aspects of debate and the activities as
a guide in their group discussions. The researcher of this study was involved in the
group of pedagogy. Therefore, the main points of the discussions and the
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importance of the aspects defined, as well as the group’s recommendations about
the group of pedagogy are introduced here.
About 1) previous training of teachers and students (see Table 8.1) the
group pointed out meta-learning, learning of methodology, knowledge, tools and
attitudes, process and thinking tools. About the 2) introduction of new
pedagogical methodologies were stated the following: learning theories, formal
and informal learning, learning models adapted to various environments and
contexts, meta-learning, various learning styles, and real life situations as
motivators. About the 3) formal acknowledgement of the pedagogical innovation
of teachers the group pointed out that experiences should be qualified, teamwork
with teachers and learning technologists, resources particularly in the production
of e-learning material which has to be evaluated and reuse, and the ability to use
technology with new attitudes to teaching and learning. In the item of 4)
methodologies for the quality assurance including the holistic evaluation of the
initiatives the main points were inter-cultural competences, motivation, learning
support, and that the methodologies should be implemented by combining the
objective of the course, curriculum and the realisation of the course. In the debate
of 5) virtual mobility of teachers and students were emphasised the
correspondence of the curricula of various universities, the learning platform
requirements, and inter-cultural competences of teachers. In the 6) student followup the whole learning process should be evaluated, e.g., content, process,
teamwork, problem solving, laboratory, etc. on flexible learning basis. In the 7)
content adaptation between different teaching/learning models were emphasised
the research approach in pedagogy, group work, and the strategy of the institute to
use technology in the integration of many elements of learning in an overlapped
way.
According to the discussions the group put the aspects above to the priority
order and changed their utterance as follows:
1. Adaptation of pedagogical methodologies
2. Methodologies for quality assurance including the holistic evaluation of
the initiatives
3. Training of teachers
4. Training of students
5. Content adaptation between different teaching/learning models
6. Student follow-up
7. Acknowledgement of the pedagogical innovations of teachers
8. Virtual mobility of teachers and students.
Furthermore, the group proposed the initiatives for the most important
recommendations on society, institute and individual levels. Similarly the
organisation and technology groups produced their priority orders.
According to the discussions in smaller focus groups and common
discussions between the focus groups about the recommendations produced the
following 17 joint recommendations or recommendations for the integration of
advanced training and e-learning in Higher Education Institutions (HEI) were
produced (Carvalho, 2005, 20-21).
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1. Declare e-learning as a specific development policy in the institutional
strategy, with the establishment of a pedagogical model that allows the use
of ICT and where the institutional values, attitudes and abilities are
reinforced. (88.9%)
2. Investigate, develop and implement instruments that assure and increase
the quality of the processes related to the integration of ICT in education.
(84.4%)
3. Differentiate between the specific management mechanisms for Open
Distant Learning ODL and face-to-face, but assuring the same objectives
and quality. (84.4%)
4. Form inter-disciplinary workgroups to define, in each moment, the
different parameters of the integration of e-learning in the education
process. (84.4%)
5. Develop or adopt ICT environment that is coherent with the adopted
pedagogical model. (82.2%)
6. Promote investigation about the process of e-learning integration. (82.2%)
7. Promote the motivation of the teachers for the change of the teaching
mode, assuring adequate training and resources. (82.2%)
8. Propitiate motivation of the students, ensuring training and universal
access to e-learning. (82.2%)
9. Use e-learning as a general method for the production and delivery of
materials without distinction of the student type (distance or face-to-face).
(80.0%)
10. Generate internal organisational structures that can effectively support elearning. (80.0%)
11. Implement adequate administrative and technological support
environments. (80.0%)
12. Teachers should learn how to use the most adequate instruments,
establishing cooperation networks in and outside their institutions. (75.6%)
13. Reinforce the use of the learning object model in the design and
development of educational materials. (75.6%)
14. Teachers should take the institutional pedagogical approach as a common
starting point for their educational and student support processes. (73.3%)
15. Anticipate the need for the production and delivery of technological
resources, for synchronous and asynchronous modalities. (71.1%)
16. Influence governments to stimulate the investigation and adoption of
pedagogical methodologies for e-learning, through the financing of
innovative initiatives. (71.1%)
17. Promote interaction between teachers and students to guarantee the success
of the learning process. (68.9%)
The recommendations as the outcome of the focus groups were put to the
priority order by the participants of the focus groups (23 persons). The importance
of the recommendations was voted by marking on the list all the recommendations
the participant regarded important. The importance rates (%) are marked to each
of the 17 recommendations on the list. Because the participants favoured their
own recommendations all the importance rates are naturally high, but the higher
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importance rates were acquired as the result of inter-group voting. Therefore, we
think that within 23 participants the recommendations list of the priority order has
a certain value. The recommendations can be seen to belong to various levels, i.e.,
individual, group, organisation or society. However, many of the
recommendations have impact and can be impacted on several levels.
Furthermore, on the recommendations list we think that the notion learning should
have been used instead of the notion education, because learning is the focal point
in e-learning, not only education.
8.3 Analysis of the recommendations
We analyse the recommendations list from pedagogy, community,
management and ICT perspectives on individual, group, organisation and society
levels arguing that many of the recommendations cannot be seen only from one
perspective and level, but many. Therefore, we see the recommendations
according to our holistic framework for e-learning showing that the
recommendations consider various levels and perspectives in our framework.
8.3.1 Individual level recommendations
In this sub-section we consider the individual level factors. As individual
level factors can be regarded 3, differentiation of the management mechanisms in
e-learning and face-to-face learning with similar objectives and quality (84.4%), 5,
technological model coherent with pedagogical model (82.2%), 8, promote the
student motivation by training and ensuring access to the Internet (82.2%), 7, the
motivation of teachers for the change of the teaching mode (82.2%), 9, e-learning
as a material production and delivery method for blended learning (80.0%), 12,
teachers’ cooperation networks in and outside the institution (75.6%), 13, the
reinforcement of the use of learning objects in learning material development
(75.6%), 17, the promotion of interaction between teachers and students (68.9%).
Differing management mechanisms in e- and face-to-face learning with similar
objectives and quality means that it is not appropriate to only move the lecture
material to ICT network, but the management mechanisms in e-learning should
exploit the ICT facilitation in a way which is not possible in face-to-face learning.
Also the management mechanisms in face-to-face learning should exploit the
human abilities which are not possible to be exploited in e-learning. Furthermore,
the management mechanisms of e-learning and face-to-face learning should
support each other. Therefore, the technological model should be coherent with
the pedagogical model and, for instance, the material production and delivery
through e-learning means should support the pedagogical target.
Consequently, Factors 3, 5, 7 and 9 can be seen as a holistic means to
support learning in general by combining from the resource point of view
(Järvinen, 2003) the human capacities to manage technology and knowledge in the
pedagogically sound way in order to create new knowledge, in other words to
learn. It may be possible to promote the student motivation by training the
metalearning skills concerning the Internet. The cooperation networks (Factor 12)
and interaction within and between students and teachers (Factor 17) emphasise
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the need for communality particularly in lifelong learning and they can also be
partly regarded as group level factors. Learning objects can be used and developed
independently or as a part of the learning material production, individually or
cooperatively among teachers and technologists. (Factor 7) we also regard as the
group, organisation, and society level factor. This factor we analyse more closely
as an example in Table 8.2.
8.3.2 Group level recommendations
In this sub-section we consider the group level factors. The following
factors can be mostly regarded as group level factors: 4) interdisciplinary work
groups (84.4%), 12) teachers’ cooperation networks in and outside the institution
(75.6%), 13) the use of the learning object model (75.6%) and 17) the promotion
of interaction between teachers and students (68.9%). The inter-disciplinary work
groups can be seen important in the development, implementation and use
processes of the e-learning as a whole. Also the cooperation networks which
usually are informal are related to the inter-disciplinary work groups.
As a consequence, we see that the development, implementation and use
of the e-learning in individual, institutional, national and international contexts
form a highly knowledge intensive and complex network problem and therefore
the work design problem (Sinha and van de Ven, 2005), which requires interaction
and cooperation between individual, institutional, national and international levels
among various interest groups directly or indirectly connected with development,
implementation, and use of the e-learning. Therefore, we are not only concerned
with the educational, information system, or organisational problems, but with an
inter-disciplinary problems which may cause contradictory interpretations among
various interested parties. Hence, such formal and informal generative structures
and mechanisms are needed that enable communities and networks of practice
(Wenger, 1998 ; Brown and Duguid, 2001) in which joint understanding in the
sense of Cook and Brown (1999) may be attained during everyday work practice
(Orlikowski, 2002) during the course of time. The use of the learning object model
needs, on the one hand, group level planning in order to produce learning objects
appropriate for inter-disciplinary courses or various learning contexts or learning
styles, and on the other hand, individual level development work, e.g., in
multimedia constructions, or planning an individual course structure by using
ready made or self constructed learning objects.
8.3.3 Organisation level recommendations
In this sub-section we consider the organisation level factors. In the
ALFA-FADO project there were involved several participants both from
organisation management of the learning institutes and from practical teacher
expertise level of e-learning. Therefore, the recommendations were impacted more
to organisation and teacher direction than learner direction. That is why the results
of the vote on the importance of the recommendations were obviously emphasised
by the organisational factors. On the recommendations list above the most
important organisational factors according to the focus group discussions and
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voting were clearly Factors 1) institutional strategy for e-learning (88.9%), 2)
quality procedures for e-learning, (84.4%), 6) investigation of e-learning (82.2%),
7) extrinsic teacher motivation for e-learning (82.2%), 8) extrinsic student
motivation enabling universal access to e-learning (82.2%), 10) generative
organisational structures for e-learning (80.0%), 11) administrative and
technological support for e-learning (80.0%), and 14) the institutional pedagogical
approach as teachers’ common starting point for education and student support
(73.3%). The institutional strategy, quality procedures and the promotion of the elearning research are seen as the most important for the e-learning development,
implementation and use. Also the extrinsic motivation of students and teachers,
generative organisational structures and support for e-learning are seen important
from organisational point of view. Factor 15, the anticipation of the need for
technological resources, can mainly be regarded as the institute level ICT task.
Also Factor 12, the instruments for establishing teachers’ cooperation networks in
and outside the institution (75.6%), describes the need for organisational
instruments, e.g., organisational processes for teachers to establish international
contacts.
As a consequence, we think that the factor 14 may enable standardisation
of education and therefore inhibit teachers’ and students’ creative and innovative
acting when teaching and learning are concerned. That is why the importance rate
of factor 14 is low compared to other factors. On the contrary, we think that the
pedagogical approach should be the individual level choice, not the organisational
one. Only the higher level support system enabling the lower level flexibility,
could be appropriate on organisation level. Bhaskar’s (1978) critical realism
approach emphasises independently existing generative structures and
mechanisms which enable the events. In the e-learning context generative
mechanisms and structures could be, for instance, free entrance for students and
teachers at any time and from any place into the Internet, or organisational norms
and habits which enable rather than constrain experimenting, improvising,
informal learning, creative and innovative thinking and acting, i.e., flexible
learning infrastructure. We think that the flexible learning infrastructure as a
higher level generative mechanism can be supported by quality procedures,
research, and supportive structures as motivation rewards as well as administrative
and technological support. Furthermore, the intrinsic motivation of the students
and teachers can be supported by enabling flexibility rather than constraining
pedagogical arrangements.
8.3.4 Society level recommendations
In this sub-section we consider society level factors. Despite the lack of
society level participants in the project group society level factors can also be
found on the recommendations list, i.e., Factor 15, anticipate the need for the
production and delivery of technological resources (71.1%) and Factor 16, finance
innovative initiatives which stimulate the investigation and adoption of
pedagogical methodologies for e-learning (71.1%).
Consequently, the Factors 15 and 16 may be regarded as society level and
governmental factors enabling the financing of the institutional activities.
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However, these factors may also be regarded organisational when concrete
technological resource anticipations and financing plans are concerned. Similarly,
Factor 6, promoting investigation into the process of e-learning integration, can be
included in society as well as organisational levels, because the research work can
be supported and favoured on both society and institute levels, e.g., giving
resources, releasing staff members from other work, etc. In addition Factor 12,
teachers’ cooperation networks in and outside their institutions, may be concerned
with individual, group, institute, as well as society levels, because in interdisciplinary and interorganisational developing groups, for instance, members
from the ministry of education may be included, e.g., in the virtual university
research and development projects.
8.3.5 Example of the distribution of the recommendations
In order to clarify the holistic nature of the recommendations we describe
an example of recommendation 7, “Promote the motivation of the teachers for the
change of the teaching mode, assuring adequate training and resources”. In the
example recommendation 7 can be included in various levels and it can be seen
from various perspectives according to our holistic framework of e-learning.
Table 8.2 An example of the possible distribution of the e-learning
recommendations in the holistic framework of e-learning
Perspectives of
e-learning
Pedagogy

Level of analysis
Individual
Group
5, 7, 8, 9, 13, 4, 13
14
12, 17
4, 7, 12, 17

Community
and
social
relations
Organisation
3
and
overall
management
ICT
5, 7, 8, 9, 13

Institute
1, 2, 7, 8

Society
6

10, 12

12

4

7, 10, 11, 12

7, 12

4, 3

1, 2, 7, 8, 10, 6, 7, 15, 16
11, 15

In Table 8.2 we can see the intertwined and holistic nature of the elearning development, implementation and use processes when we look at the
factors according to our holistic research framework. Most of the
recommendations impact and are impacted on various levels of analysis, i.e.,
individual, group, institute and society. For instance, Factor 7 “Promote the
motivation of the teachers for the change of the teaching mode, assuring adequate
training and resources” is not only individual teachers’ concern, but it also highly
concerns group, institute and maybe interinstitute and society level reflecting the
impact of various perspectives of e-learning, i.e., pedagogy, social relations,
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management and ICT the impacts being inter-level and multiperspective in nature.
The motivation of teachers needs individual pedagogical and technological
interest. Also it is needed individual level intrinsic motivation to combine
pedagogy and ICT. Organisational level pedagogical insight to utilise ICT, and
organisational level to organise teacher training and acquire resources for it, are
also required. Possibly group level social relations and society level financing may
be required depending on the context. On group level social relations may advance
or decrease the motivation. Institute may enable, facilitate and organise
pedagogical and ICT dispositions which motivate and promote teachers to change
the teaching mode. However, often the teaching mode may only be supported by
ICT without entirely changing the teaching mode. Finally, society level can, for
instance, enable interinstitutional organisations providing them with the facilities
needed for motivating teachers. However, in various contexts the distribution of
Factor 7 between various levels and perspectives may be different.
As a consequence, most of the recommendations require joint activities of
the various interested parties from various perspectives and levels of e-learning.
Furthermore, the activities and their intensivity are context dependent.
Furthermore, most of the recommendations are concerned with more than one
perspective of e-learning, i.e., pedagogy, community and social relations,
organisation and its management, as well as ICT. However, Table 8.2 is only an
example of possible recommendation connections between and within the
perspectives and levels because the activities required for a particular factor are
context dependent. The connections and maybe the levels of the recommendations
and their intensivity in various contexts of the e-learning development,
implementation and use processes can be different.
8.4 Survey of the evaluation of the recommendations
In order to get evaluations on the recommendations list also from other
actors than just the ALFA-FADO project participants a small semistructured
survey was implemented in various partner institutes in order to support our view
about the enabling and constraining structures emerging in the e-learning
development, implementation and use processes.
The recommendations list was evaluated by a group of institutional staff
members in the partner institutes (teachers and technologists). In the end of
ALFA-FADO e-learning project before the final meeting and seminar in Porto in
May 2006 the project participants were asked to deliver the list of the
recommendations to some staff persons in their institutes. The respondents had
some experience in e-learning. The staff members were asked to select two most
important recommendations from the list and to argue why they regarded these
two factors the most important. In addition the respondents were asked to name
some factors not referenced and to give reasons why. It was also possible to write
other free comments on the form (Annex 1a). The organisers of the survey
received 15 responses. The number of the most and the second most important
recommendations according to the staff survey is performed in Table 8.3.
According to the staff member questionnaire the recommendation number
1 (institutional strategy for e-learning) was regarded as the most important. One
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respondent state: “The e-learning is also a part of information society which is
concretised in institutional strategy.” and another stated: “…I doubt however if
focus should be too much on e-learning. The new generation of students will
consider it as just part of their learning.” Consequently, this means that the elearning should be a part of the overall strategy of the learning institute and the
whole information society, i.e., a part of the generative structure of the institute
and the society. Furthermore, the other response reflects the idea of the
transparency and flexibility of the e-learning infrastructure (Star and Ruhleder,
1996) and the “e” as a meta-skill of the students like literacy.
Table 8.3 The most and second most important recommendations according to
staff questionnaire (n = 15)
Recommendation Most important Second most important Not referenced
1
7
2
2
4
2
5
1
3
7
2
6
1
8
2
9
1
1
10
2
11
1
2
1
12
1
1
Sum
15
15
6
The second most important recommendation was number 7
(motivation of teachers) which was also the most important according to 2
respondents. One respondent stated: “… ICT helps make life easier…next to
technological support, teachers want to enrich the learning material…special
care has to be taken towards the didactics: the digital learning environment
should be used in a pedagogically sound way. Good teachers will probably be
able to adapt their teaching styles to the new digital age, and even become more
e-coaches for their students instead of face-to-face lecturers.” The other
respondent stated: “…the motivation advances e-learning on practical level. The
impact may also be contrary, in other words the teacher without motivation may
complicate the development and use of e-learning in the organisation.” About the
factor number 7 (teacher motivation) it was also mentioned that it is not enough,
as the respondent stated: “…The standard evaluation and promotion procedures
within educational institutions need to be adapted taking into account a teacher’s
initiative and time allocated to e-learning initiatives. An incentive structure that is
based only on 1) research output, and 2) face-to-face teaching, will not provide
enough incentives to warrant a sustained effort in e-learning development.
Teachers need to know that their efforts will be recognised in their overall
evaluation and remuneration process.” Consequently, the motivation can be used
to attain consensus by avoiding contradictions, i.e., various interpretations about
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the incentive structure among teachers and educational management of the
institution. Therefore, not only incentive motivation, but also extrinsic motivation
in the form of overall evaluation and remuneration of the teachers impact on elearning. However, the responses above reflect, on the one hand, human relations
view of systems rationalism (Kling, 1980) about the motivation of the teachers,
e.g., “ICT helps make life easier, …teachers want to enrich the learning
material,…good teachers will probably be able to adapt their teaching styles to
the new digital age,…” , and on the other hand, an interactionist view of
segmented institutionalism (Kling, 1980), e.g., “the teacher without motivation
may complicate the development and use of e-learning in the organisation”
reflecting the possibility of social conflict. On the background of the responses to
the factor number 7 are the resources available for motivating teachers, i.e.,
scheduled time required for the development of e-learning, money required for
teacher training, additions of the learning material (informational resource), and
the enhancement of the human expertise to use ICT in a pedagogically sound way.
The recommendation number 5 (technological model coherent with
adopted pedagogical model) was also regarded important. One respondent state:
“…no clear link between those dealing with the technical side and those dealing
with the pedagogical side. Both are essential and supplement each other. A strong
cohesion among them is needed.” This response reflects the endeavour to the
holistic view of learning without differentiating the notions “e” and “learning”,
therefore, the flexible e-learning infrastructure being transparent according to Star
and Ruhleder (1996).
The recommendation number 8 (motivation of the students) was regarded
as the most important by two respondents as well as the number 9 (production and
delivery of the learning materials in e- or face-to-face learning, which was
regarded good also for environmental reasons). About student motivation one
respondent stated: “…Therefore it is necessary that it’s possible to gain access all
over the world with standard computer configurations.” About the e-material one
respondent stated: “You do materials once. Students receive homogeneous
materials. Standardize of content. Better version control. Helps the organizational
memory.” The first statement reflects the extended and equal possibilities for
learning offered by technological standardisation and the view of the
technological resources available, i.e., the Internet. The second statement about
the reuse of the e-material reflects organisational memory (Walsh and Ungson,
1991) as the e-material retention and potential informational resources (e.g.,
Poikela E and Poikela S, 2004). But learning is not only acquiring information,
but creating knowledge by using the information acquired (Bereiter and
Scardamalia, 1996). However, the reuseusable existing e-material can be used
creatively so that teacher selects the most appropriate parts of the material in order
to teach the permanent thinking structures, change the old and add the new
material to the organisational memory.
The recommendations 10 and 11 (organisational structures as well as
administrative and technical support,) were also mentioned and one respondent
regarded the support as an essential requirement. About the support one
respondent put forward: “Users want to know that to this “teaching style”,
(respondent refers to e-learning) “also other interested parties are committed.
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Teachers and technical support give “safe feeling” to users, in case problems are
encountered.” The statement reflects the need for the transparency of the learning
infrastructure (Star and Ruhleder, 1996) and the connectivity of the learners,
teachers, ICT and administrative staff, i.e., the connectivity of generative
structures of the learning infrastructure and the events (Bhaskar, 1978). But the
generative structures being independent, i.e., teachers’ teaching structures and
technical support’s general technological support structures, problems may be
encountered, for instance, in communication (e.g., Bateson, 1978) because of the
different interpretations of the same phenomenon. Therefore, joint understanding,
i.e., genre, on the basis of Cook and Brown (1999) should be attained by doing
common practical developing work together.
The recommendation 12 (teachers’ cooperation networks in and outside
the institution) was mentioned. One respondent stated: “Universities have to
support learning in work, at the same time connections with enterprises are
required.” The other respondent states: “…Asking teachers to systematically
describe their use and solutions for day-to-day problems, makes available a much
richer set of experiences including both positive and negative experiences that are
likely to be more valuable for other teachers to use.” Consequently, the learning
is regarded as a practical matter and particularly in the life long learning the
teacher connections with enterprises are vital. About the other statement we can
conclude that the staff members who have experience in e-learning emphasise
both positive and negative experiences, the latter being even more important than
the former. Therefore, the negative experiences and contradictions within and
between independent generative structures (Bhaskar, 1978), e.g., pedagogy, ICT
support and education management, may give common learning situations among
various actors in the development, implementation and use of e-learning, if the
interpretations, e.g., contradictions, of the various actors can be turned into joint
understanding between ICT, teacher, ICT staff as well as administrative staff.
The recommendation 4 (inter-disciplinary work groups) was mentioned as
not important by two respondents. The responses may reflect the respondents’
thinking that inter-disciplinary work groups in e-learning are complex social
constructions (Kling, 1980) and it takes time to make them work to attain joint
understanding of the work to be done cooperatively.
The recommendations 3, 6, 13-17 were not mentioned. The factor 3
(differentiation of the management mechanisms for ODL and face-to-face with the
same objectives) may mean that the respondents prefer joint management rather
than differentiation. The factor 6 (research of the e-learning integration) seems to
be too far from the respondents daily work. The factor 13 (the learning object
paradigm) also seems to be unknown to the respondents. The factor number 14 is
close to the combination of factors 5 and 1. The factor 15 (anticipate the need for
the production and delivery of technological resources) seems to be too far from
the respondents’ interests being ICT staff’s concern. However, the factor reflects
the concern about the technological resources. The factor 16 (influence
government) also seems to be quite far from the respondents’ daily work. For
instance, in Finland the government, i.e., the Ministry of Education, favour the elearning in the national educational strategy. The factor 17 (interaction between
student and teacher) is maybe regarded as obvious and not worth mentioning.
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Consequently, according to our small survey of the recommendations we
can say that there is a strong need for further research in order to holistically
understand the e-learning phenomenon, not only, for instance, from ICT, social,
managerial or pedagogic point of view, or from individual, group, institute or
society point of view, but rather concurrently from ICT, social, managemental and
pedagogic, as well as from individual, group, institute and society point of views.
The methodologies of the further studies cannot be only positivist but also
interpretive and even critical to elicit critical points between the perspectives, i.e.,
pedagogy, social relations, management and ICT, and between the levels, i.e.,
individual, group, institute and society. The elicitation of the critical points may
facilitate solving the possible cooperation problems which may hinder attaining
the joint understanding, i.e., genre (Cook and Brown, 1999) in the e-learning
development, implementation and use processes.
8.5 Conclusions
As a consequence, the recommendations list for the e-learning
development, implementation and use processes can be seen as holistic according
to our framework (pedagogy, communality, management and ICT on course,
institute and society levels) and according to our flexible learning infrastructure
with the objectives, roles and activities of various interested parties, organisational
structures, norms and habits, and technical learning platforms.
About the recommendations of the e-learning development,
implementation and use and the analysis of the recommendations we can conclude
that from the holistic perspective the e-learning development, implementation and
use as intertwined and knowledge intensive work could be seen as work design
problem as stated by Sinha and Van de Ven (2005). In the e-learning teachers
focus the pedagogy perspective. Similarly the ICT unit and the administrative unit
focus their work on ICT and administrative affaires respectively (vertical division
of work within an organisational unit). Because the e-learning is a multiprofessional phenomenon, the organisational units, i.e., teachers representing
education and ICT and administrative staff representing the ICT unit and
administration, should cooperate intra- and inter-organisationally (horisontal
division of work between organisational units of one or more firms) in order to
perform e-learning appropriately. Therefore, the need for cooperation within and
between education, ICT and administration on group, institute and interinstitute
levels, makes the work design problem a complex network problem which may
cause “double bind problem” (Bateson, 1978). This problem may be solved by
applying “perspective making and perspective taking” (Boland and Tenkasi, 1995)
to attain joint understanding in everyday e-learning developing and
implementation practice in the sense of e.g., Cook and Brown (1999) and
Orlikowski (2002).
Despite the categorisation of various recommendations to various levels,
i.e., society, organisation, group and individual, the e-learning development,
implementation and use processes are holistic processes in a sense of critical
realism (Bhaskar, 1978 in Carlsson, 2004) and Layder’s (1993) “adaptive theory”
with macro social forms on society level (context), immediate environment of
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social activity on institute and group levels (setting), the dynamics of “face-toface” interaction and currently also the dynamics of “on-line” interaction, on
group level (situated activity), and individual experiences and social involvements
on individual level (self).
According to the recommendations list of the e-learning development,
implementation and use we can see pedagogy, communality, organisational
management and ICT synoptically as separate, but dynamically as holistic
enabling and constraining each other on various individual, group, institute, and
society levels. In this whole the resources available (e-learning platfoms,
teachers’, ICT and administrative staff’s knowledge and skills, and learning
content developed and used), independent generative mechanisms (formal and
informal) of teaching and learning, group structures, organisation norms and
habits and ICT network enable and constrain the activities of the e-learning
development, implementation and use in real situations in which, based on critical
realism (Bhaskar, 1978), events on actual situation occur empirical experiences in
the background. For instance, the technological model should be fitted with the
pedagogical model, institutional strategy should be fitted with the pedagogical
model that allows the use of ICT and where the institutional values, attitudes and
abilities are reinforced, or generate internal organisational structures.
8.6 Open University K.U.Leuven – an example
In this section we describe in more detail the case of Open University
K.U.Leuven Belgium which is one of the cases described and analysed in ALFAFADO e-learning project (Carvalho, 2006). We selected this case to be described,
because it best represents the developing process of the e-learning phenomenon
temporally and conceptually according to our multi-dimensional and multi-level
framework. We firstly describe the case mainly based on Van den Branden and
Van den Petegem (2006). Secondly, we analyse the case according to our holistic
framework.
8.6.1 Description of the example
Open University K.U.Leuven Belgium has been developing the use of
technology for education for over 30 years. (Van den Branden and Van den
Petegem, 2006) The changes in the attitude of the university towards the design of
constructivist learning environments with computer applications for learning took
place in 1991 through an Advanced NATO Research Seminar organised by
K.U.Leuven, and later through the election of a new Rector, who recognised the
strategic potential of innovation through educational technology. The Mission
Statement of K.U.Leuven states that: “Special attention is paid to the steady
evaluation of its teaching in order to enhance the student’s capacity for
independent study, to provide intensive individual guidance and an adequate
evaluation system, to ensure high didactic qualities of the teaching staff and the
use of new teaching methods and technologies.” (Van den Branden and Van den
Petegem, 2006, 106) The pattern for developing the educational technology came
from U.K. Open University system in which the education technology research
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has had long tradition. The development of the exploitation of new education
technology proceeded when the Flemish Government founded Study Centre Open
Higher Education after which the Rector founded Leuven Institute for Innovative
Education (LINOV – Leuven Instituut Voor Nieuwe Onderwijsvormen) having
the mission to support technological innovation in K.U.Leuven’s education and
find additional student audiences through distance education. As a result of the
development of LINOV the actual AVNet (Audio-Visual and New Educational
Technologies) has been created with the original mission to support distance
education and the development of innovation particularly in the context of the
involvement of K.U.Leuven in international networked e-learning.
The technical infrastructure is based on a campus wide information system
KULeuven-net connecting 120 km wide situated university units together with
high-speed fibre network and about 550 PCs for the students’ use free of charge
24h a day and 6 days a week having access to intranet and the Internet. Also all the
rooms the students can rent on the private market can have ADSL, ISDN, or
PSDN telephony modem connection to KULeuven-net. According to the
university negotiated agreements students have the opportunity to buy or lease upto-date multimedia PCs very cheaply, on “a beer per day” basis. There has been
developed a common e-learning platform TOLEDO (TOetsen en LEren
Doeltreffen Onderseunen – effectively support testing and learning) which is a
system comprising Blackboard and contents, learning management system,
Question Mark Perception for testing, ARIADNE (Alliance of Remote
Instructional Authoring and Distribution Network for Europe) for storage and
reuse of learning and teaching materials, and in-house developed middleware to
enable the communication of the tools and the databases of the university ERP
system. The number of the courses, at least partly put into the TOLEDO platform,
has increased steeply.
The technical support is performed by LUDIT (Leuvens Universiair
Dienstencentrum voor Informatica en Telematica), an IT service unit which
maintains, manages and provides the developments of the technical infrastructure
with networks, hardware, software and their licences. IT helpdesk provides
technical support for students, staff and faculty network managers. LUDIT also
organises technical training on the use of the equipment and tools including
general tools and TOLEDO. The educational ICT support group (ICTO) supports
the technical aspects of the courseware development, University Education
Support Office (DUO) supports the development of the overall Educational Policy
of the university, providing teacher training focusing on pedagogical and
didactical aspects of the development of teaching and learning tools and materials,
as well as their implementation. AVNet supports the multimedia production of the
educational materials. Finally, faculties have their own support units for their
students and staff. All the support covers general as well as custom-made support.
The large support system has been coordinated by the Vice-Rector of Education.
Incentives to advance K.U.Leuven innovations in education were aroused
in 1997 by special internal funding, known as Education Oriented Development
and Implementation Projects (OOI), granting funding of 60.000 euros in
maximum per year and per project selected according to following criteria: 1) only
didactical teams or teachers can apply; 2) applicants’ own faculty supports the
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application; 3) the innovative project cannot last more than 2 years; 4) outcomes
have to be sustainable and have a general character, e.g., to be applicable to other
subjects; and 5) the selection is done through peer reviewing. Each year about 1314 projects of 60 applicants are selected, and many projects not selected have been
realised without the funding. According to Bologna implementation process
number of Colleges around Flemish universities, are clustered as “Associations”
and the Leuven Association intends to collaboratively promote similar innovations
interinstitutionally within its associate’s institutions.
In K.U.Leuven Guided Independent Learning (GIL) was developed to
enhance the students’ capacity for independent study and the provision of
individual guidance, because there was a need for new methods and insights of
teaching and learning, demand for “useful” and “effective” education, potential of
ICT for education, and harmonisation of European education. As Van den
Branden and Van den Petegem (2006, 109) point it out:
”GIL is a total concept. It does not only determine the objectives of K.U.Leiven’s
education, but also the roles and responsibilities of students and teachers, and it
shapes the learning process in the successive years and levels of its education…is
characterised by participation of students in research... close connection between
education and research… both the learning of the student – under full
responsibility of student – and the necessity of guidance by teaching faculty
members – under full responsibility of the teacher – in the centre of each
educational process… encourage students to become independent and critical
thinkers, able to make…contributions to the development of knowledge, thus
becoming valuable professionals…provides more space for creativity and
flexibility in providing adapted support and guidance to large groups of students,
e.g., through the use of technology. Providing the student with responsibility for
the own learning will however stimulate reflection on objectives, contents,
scientific methods, learning style and learning strategies…deep level learning and
understanding, the use of learning resources from outside the specific course
context, (self-) evaluation and is aimed at critical as well as creative thinking.”
Consequently, the objectives of the learner in GIL are based on scientific
concepts and knowledge, insight into the research process, attitude and sound
criticism, learning to find, analyse and structure new information, to contribute the
development of knowledge, to obtain societal skills and apply them in a functional
way, to take up a societal role in correspondence with scholarly traditions. A
teacher as a guide is a facilitator of learning.
The implementation of GIL requires the following organisational level
initiatives: 1) structural regulations, e.g., empowerment of the chairs of
programme committees, evaluation of teaching achievements in career
development, financial support for change projects; 2) instruments’ development,
e.g., for quality assurance, for course description, for curriculum revision; and 3)
professional development aimed at new faculty members, teaching assistants,
educational innovation teams, faculty members at large, and teacher training. In
the preparation of TOLEDO implementation, the teacher training was
experimentally enlarged to include theoretical and practical topics, such as
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learning theories, instructional design, material development, interaction,
provision of information, selection of digital platforms, aspects of policies and
management, evaluation of ICT materials and their use, intellectual property and
copyrights, the feedback provision, and various tools for material development, as
well as the practical development of learning or/and teaching materials by using
ICT and by implementing the material in teaching. During the experiments in
developing the GIL many elements remained in use, e.g., a database for good
practices. New elements were also introduced, e.g., quality assurance support,
variety of training for various target groups, one new elements being “Digital
Chalk” training.
“Digital Chalk” includes four elective modules: an introductory module, a
design module, a module of information delivery, and a module of communication
facilities. Each module consisted of 3 hours of demos, assignments and reflection
on the participants’ own teaching. The focus of the training was to use TOLEDO
platform. More extensive training was needed because of the complexities of the
TOLEDO platform which includes three independent parts with different user
interfaces and functionalities. Only the design module paid explicit attention to the
educational practice of the participants.
Two main competences in the use of e-learning platform were identified,
i.e., to be able to use the platform in an instrumental way, and to be able to
systematically reflect upon ones own educational practice. The second
competence being more complicated than the first one encompasses a number of
other competences (Van den Branden and Van den Petegem, 2006, 111):
1. to have insight in how learning occurs;
2. to have insight into the teaching concept of the institution where one is
teaching;
3. to be able to design different educational learning environments which
implies:
- to know and have insight into the different components of a learning
environment, i.e., students’ characteristics, goals, students’ learning
activities, content, support material, evaluation, context;
- to understand the interdependency of those components;
- to have insight into the influence of the structure and different forms
(symbol system) of information on the learning of students;
- to understand the influence of communication on learning;
- to understand the influence of formative evaluation on learning;
- to be able to translate the above insights into ones own educational
practice in order to facilitate learning;
- to be able to analyse and (re)design ones own educational practice.
According to the first experiences of the teacher training the provision of
the instruction includes a series of training modules for beginners and advanced
users each lasting a day and paying attention to such specific issues as “coaching
assignments”, “embedding audio-visual material in TOLEDO”, “communication
channels”, “online evaluation”, etc.
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As the conclusion Van den Branden and Van den Petegem (2006) state
that GIL and the e-learning development are slow processes, the change is both
conceptual and emotional, and the resistance to change the traditional role of a
teacher and student is still present. Therefore, the developing process needs
tailored support facilities.

8.6.2 Analysis of the example
The example of K. U. Leuven supports our view that the e-learning
development and implementation are evolutionary processes, and that the elearning system extends from individual learner and teacher levels to organisation
and society levels. Also the e-learning supporting ICT environment is a
technically complex system. This system needs ICT and administrative staff to
maintain e-learning use support both for learners and teachers. Therefore, the
example well supports our view of the nature of the e-learning system in which
ICT, management, social relations and pedagogy on individual, group,
organisational and society levels are intertwined. Various developing projects are
endeavours to promote the development, implementation and use of the e-learning
system.
In the case of K. U. Leuven GIL facilitated by ICT integration, can be seen
as the use case of the e-learning in particular context. GIL represents research
based learning (Bereiter and Scardamalia, 1996). In GIL Vygotsky’s notion zone
of proximal development can be seen to be facilitated by ICT and therefore, on the
one hand, to enable ICT artefact mediation in individual learning, i.e., knowledge
construction (Bereiter and Scardamalia, 1996) and artefact support, e.g., in
information search and individual knowledge construction, and on the other hand,
to enable the human support by using ICT communication facilities and face-toface sessions to get human expert support for learning. Therefore, we see that GIL
is well facilitated by the TOLEDO platform and other technical learning
infrastructure as well as the support of pedagogical, ICT and administrative staff.
However, it has been necessary to build and maintain this technical and human
infrastructure (Star and Ruhleder, 1996). However, as TOLEDO platform is tailormade it often needs updating and as a result of that the complexity of the platform
increases. Furthermore, the complexity may increase the need for teacher and
student training which may increase the need for raining resources. When the
transparency of the infrastructure is the target, the standardised technical learning
platform, e.g., the Internet based platform, could be better than a tailor-made one.
The case of K. U. Leuven shows that the e-learning development,
implementation and use processes can be seen, on the one hand, as institutional
processes with unexpected events triggering the process (Advanced NATO
Research Seminar organised by K.U.Leuven, and later the election of a new
Rector, who recognised the strategic potential of innovation through educational
technology). Also, it is an evolutional process based on the former tradition
(British ODL tradition), development of the technical learning platform
(TOLEDO) and the common teaching concept of the institution (GIL). Finally, the
process is a construction process of the technological infrastructure. On the other
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hand, the e-learning development, implementation and use processes can be seen
as the individual learning and adoption processes for individual teachers and
learners which are described in the competence list of the teachers. We would like
to add to the competence list the “emancipatory” or developing competence
(Järvinen, A., 1989) through which the learning platform could be enhanced to
facilitate the learning process and the teaching concepts. We think that this
emancipatory competence concerns not only the teachers and learners, but also
ICT and administrative staff and may reach from individual level also to group,
institute as well as interinstitute levels.
About the K.U.Leuven case we can say that in addition to the fact that the
e-learning development process is slow, it is also holistic. As the case described
shows, the technical learning platform and the use of it do not make the e-learning
complex but rather, referring to the competence list of Van den Branden and Van
den Petegem (2006) above, it is the integration of the ICT with appropriate
pedagogical and didactical insight that makes the e-learning phenomenon complex
from teachers’ point of view which is emphasised in the list of Van den Branden
and Van den Petegem. We see that the e-learning phenomenon as the integration
of ICT with pedagogy is a social problem where ICT can be seen as the “package”
as milieu (Kling, 1980) which can facilitate or constrain learning depending on the
generative mechanisms (Bhaskar, 1978) and activities performed on individual,
group, institute and society levels. For instance, one generative mechanism in
K.U.Leuven case may be the teaching concept of the institution GIL, or
organisational and ICT facilities which enable the designing of different e-learning
environments. The institutional pedagogical model GIL gives flexibility to
learning, but to guarantee this flexibility pedagogical, social-communal,
management and ICT developing and implementing activities on individual, group
and institutional levels are required. In this context Eikeland’s (2006b) proposition
about the community of inquiry could be useful, if GIL would be extended to the
community learning in using the e-learning and also in developing and
implementing it as the competence development.
8.6.3 Conclusions
As a consequence, the problem is not only the integration of ICT with the
existing pedagogical and didactical models, rather the problem is the integration
of ICT with pedagogy in various and creatively new ways which can be enabled
by the flexible learning infrastructure which independently may act as a teaching
and learning concept of the institution, i.e., the generative mechanism. Therefore,
according to our flexible approach the institutional teaching concept is only a
loose umbrella concept which enables teachers’ and students’ flexible teaching
and learning styles in a flexibly structured and used ICT environment, e.g.,
according to van Baalen et al. (2005, 304) portal and Weick’s (1979) theory of the
emergence of collective structures the knowledge portal acts as a means to
facilitate the knowledge sharing between different groups and helps to moderate
originally different interests and different ends towards common end. Therefore,
the e-learning development, implementation and use problem can also be seen
from the resource perspective with technical, financial, human and informational
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aspects (Järvinen, 2003) in a sense that various informational resources could be
structured in the ICT environment to correspond various human teaching and
learning styles. Consequently, we see that the e-learning development,
implementation and use is both an organisational and individual learning problem
which can be studied not only as an individual learning problem, but also as a
cooperation problem of the interested parties with explicit knowledge and implicit
knowing on individual, group and organisational levels (Cook and Brown,1999).
Consequently, K.U. Leuven case shows that the flexibility in e-learning needs
joint activities according to our holistic framework and fits well to our flexible
learning infrastructure.
8.7 Example of the Finnish e-learning implementation
In this section we shortly describe the Finnish e-learning implementation
in higher education institutes on society level and give an example of the institute
level implementation in Seinäjoki University of Applied Sciences. In addition
some features of the regional level e-learning implementations are described. The
depictions are seen in detailed in Annex 2. The descriptions of the Finnish virtual
university and the Finnish online university of applied sciences as well as the
descriptions of the e-learning centres are mainly based on the Internet portals of
the implementations. The case of Seinäjoki University of Applied Sciences is
based on the interview of the e-learning coordinator, the Internet portal of the
institute and the researcher’s own observations about and experiences in the elearning development, implementation and use at Seinäjoki University of Applied
Sciences. We shortly describe and analyse the Finnish e-learning in higher
education on society, regional, institute, and course levels. We firstly describe the
case of Finnish e-learning implementation. Secondly, we analyse the case.
8.7.1 Description of the example
Finland’s network based virtual university (http://www.virtualuniversity.fi)
and online university of applied sciences (http://www.amk.fi) are attempts to
respond the challenges of flexibility and diversity in organising e-learning in
higher education.
On society level the Finnish higher education e-learning is based on
Finnish virtual university and Finnish online university of applied sciences which
are network organisations of existing universities intended for degree students at
various Finnish higher education institutes. Students are allowed to select and
study courses in these e-learning networks provided that the course will be
accepted in the home university. The courses are developed by the individual
professors and/or learning technologists or professor and/or learning technologist
groups of various higher education institutes. The administration of the courses is
performed in cooperation with the network and the home institute on teacher and
student office levels. The technology can be based on various learning platforms,
e.g., WebCT, Moodle, etc. The ICT support can be attained through the network
and locally face-to-face. On government level the Ministry of Education in
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Finland has stated a strategy in which e-learning, ICT integration in education and
research in higher education institutes has a central role.
Silius, Tervakari and Pohjolainen (2003) have developed a
multidisciplinary tool for the evaluation of web-based learning portal in the virtual
university of Finland. The evaluation tool includes the following categories:
accessibility, usability, information quality and pedagogical usability.
Accessibility and usability emphasises ICT features, e.g., the accessibility and use
of multimedia, visual design, the support of navigation, the technical
implementation of the portal, etc. Information quality emphasises features like the
presentation and reliability of information. Pedagogical usability includes various
support functions for learners, teachers and organisation. Support for the
development of learning skills comprises learners’ autonomy, self-direction and
interaction with other actors. Support for the learning and tutoring process and the
achievement of learning objects are all influenced by, as Silius et al. (2003) put
forward, e.g., motivation, cooperation, reflection, knowledge construction,
intention, activation, authenticity, contextualisation and transfer. Support for
organisation comprises the organisation of teaching and studying as well as the
support of the portal for different user groups. The evaluation tool of Silius et al.
(2003) has mainly a teacher and course perspective. The pedagogical usability
view also includes support for the organisation of studying, teaching and different
user groups.
On regional level higher education institutes have the e-learning
development and implementation as well as research of the e-learning
concentrated on various e-learning centres which are in close cooperation with
higher education institutes and also with other organisations concerned.
On institute level, in Seinäjoki the e-learning is technically based on the
Moodle platform which is an open source software. In various faculties the elearning is mainly based on individual teachers’ own course production, but also
the number of multidisciplinary developing groups in cooperation with Finnish
online university of applied sciences has increased. Teacher training in e-learning
is mainly based on the use of the technical platform, but also lectures about elearning pedagogy have been organised. However, the resources for the technical
and pedagogic support are inadequate. The e-learning centre mainly organises the
research and development of the e-learning on local level. The challenge to
develop interdisciplinary and interinstitutional courses has emerged because the
strategy of Seinäjoki University of Applied Sciences (2007) pursues common
interdisciplinary courses and international double degrees, which could be
facilitated by learning portals implemented on institute level and particularly on
society level, i.e., in Finnish Virtual University and Online University of Applied
Sciences.
8.7.2 Analysis of the example
The examples of the Finnish virtual university and online university of
applied sciences support our view of the e-learning development, implementation
and use processes as work design problems within our holistic framework,
because virtual university and online university of applied sciences are
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interorganisational. Therefore, the e-learning development, implementation and
use processes occur both within individual higher education institutes and in the
organisations of virtual university and online university of applied sciences, as
well as between the individual higher education institutes and virtual university
and online university of applied sciences. We see that this kind of e-learning
system is complex.
The Finnish examples of virtual university and online university of applied
sciences can be seen as a society level design problems and also as institute and
interinstitute level design problems. Because the e-learning development,
implementation and use processes are highly knowledge intensive, we can see the
implementation of the Finnish network universities and online university of
applied sciences from the perspective of Sinha and Van de Ven (2005) as
hierarchical decomposition problem, modularity problem and complex network
problem. In hierarchical decomposition problem as vertical division of work
within an organisation means that the resources, knowledge, and authority of a
work system may be contained within one level of an organisation or divided
among many hierarchical levels. The Finnish virtual university and the Finnish
online university of applied sciences have their own organisations with their own
resources, knowledge and authority similarly as the students’ and teachers’ home
universities and polytechnics have their own.
In a modularity problem horisontal division of work between organisations
means that the work system may be distributed across many organisational units,
where each provides a component or module for an interorganisational network. In
the Finnish virtual university and online university of applied sciences the division
of work is made so that virtual universities and online university of applied
sciences are responsible for the technical ICT network with various technical tools
and databases, and their functionality as well as the administration of the
individual courses with student enrolments and other administrative services. In
addition the virtual universities and online universities of applied sciences are
responsible for the research and development work of the e-learning. The home
universities are responsible for the development, implementation and use of the
courses delivered through virtual universities and polytechnics.
The complex network problem is concerned with the interaction of
modularity and hierarchical problems, i.e., coordination within and between
organisations. The complex network problems between the network university and
the home universities are already solved on administrative level as an accounting
problem so that money transfers can be performed between the organisations in
order to guarantee the graduate students courses free of charge. However, the
complex network problem in developing the courses in multidisciplinary or
monodisciplinary developing groups requires new attitudes from teachers,
learning managers and ICT and administrative staff to get used to the informal
communities and networks of practice to attain joint understanding within their
developing groups. It takes time to get used to this kind of new working style
when the interested parties with varying organisational and working cultures in the
background begin to work together.
We think that the interdisciplinary and interinstitutional interplay between
various actors is important on human level. However, for this interplay also the
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facilitation of the portal described by Silius et al. (2003), could be important
because interdisciplinary courses nationally and internationally are potentialities
which can be exploited because of the globalisation in higher education, e.g., on
the area of European Union. Therefore, the evaluation of the e-learning system
should be extended to include not only the e-portal but also organisational and
interorganisational functions.
The example supports our view that the e-learning system can be seen as a
complex work design problem which emerges on regional and organisational
levels. On individual, group, as well as organisational levels the adoption of new
ways of developing, implementing and using interorganisational and maybe
interdisciplinary e-learning courses is an evolutionary process.
We think that the complex network problem in the context of e-learning
particularly in the Finnish virtual university and online university of applied
sciences is worth closer studying. Critical realism (Bhaskar, 1978) and its
application Layder’s (1993) “adaptive theory” could give a good methodological
starting point for further research.
8.8 Example of the European field study of the e-learning implementation
As the third example of the e-learning implementation on holistic basis we
take the field study of Charlier et al. (2004). We firstly describe the example, and
secondly analyse it.
8.8.1 Description of the example
Charlier et al. (2004) have made a field study, based on interviews and told
stories, about the process of pedagogical and technological innovation in higher
education institutions including e.g., e-learning, blended learning, collaborative
learning, and constructivist scenarios, aiming to find out recommendations of the
developing and implementing processes particularly at the institutional level.
Charlier et al. (2004) interviewed and listened stories of teachers, students,
administrative staff, and technicians at the following universities: University of
Louvain, Belgium; University of Liege, Belgium; EM Lyon, France; University of
Fribourg, Switzerland. They made a cross-case analysis on the data aiming to
determine common factors, critical events, enabling processes, and actors of
institutional context, as well as the policies of the European universities included
in the research. As a result of the study they produced the list of 16 key
recommendations saturated more or less of the stories of the institution concerned.
1.
2.
3.
4.
5.
6.

Visionary people
Preliminary experience and resource
Key persons: the expert practitioner in a team
Resource centre favouring access to computing and pedagogy competences
Places of discussion, valorisation and collaboration
Common tool for all the teachers allowing the realisation of their projects
(computing and pedagogy)
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7. Variety of projects and usages at diverse levels: “small” starting projects,
e-learning is no an expensive project
8. Funds for pedagogical development
9. Support and pressure of external environment
10. Teacher training: computing and pedagogy linked with teachers’ projects
through experiments
11. Initiative liberty for teachers and experimentation place
12. A clear, explicit, coherent, and continuous pedagogical action of
authorities: objectives, strategies, funds, promotional politics (valorisation
of teaching)
13. The institution highlights pedagogical innovation (in particular
introduction of ICT)
14. Articulation of research and service
15. Infrastructure for logistical means (equipped rooms, computer availability,
etc.)
16. Culture of teaching and utilisation of ICT in teaching.
8.8.2 Analysis of the example
The key recommendations of Charlier et al. (2004) show that the elearning development, implementation and use processes can be seen as a resource
based problem. Therefore, the list of the recommendations support our resource
based view of the e-learning, i.e., financial, technical, human and social,
informational, and management resources (Järvinen, 2003, 12).
The list of the items which are seen important in developing, implementing
and using e-learning is mainly focused on institute level to support teachers to
develop and use e-learning. However, the learner perspective has been omitted in
the sense that the e-learning environments should be developed also for the
learners’ use as the environments for informal learning. The list can be analysed
according to the keywords representing the financial, technical-material, humansocial, and informational resources (Järvinen, 2003, 12) as well as resource
management and organisation policy on organisational level. The items of the list
are not in any order of their importance.
Table 8.4 Charlier et al. (2004) key recommendations according to resource types
Resource type
Financial
Technical (ICT)
Human and social
Informational
(Knowledge and skills)
Resource management and
organisation policy

Item on the list
8, 12
2, 4, 5, 6, 13, 15
1, 2, 3, 7, 10, 14,
2, 4, 10
11, 12, 13, 16
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On Table 8.4 the key recommendations represent various resource types
partly overlapped as follows:
Financial resources the items 8 (funds for pedagogical development) and 12
(objectives, funds, promotional politics);
Technically oriented ICT resources the items 2 (preliminary experience and
resource), 4 (resource centre), 5 (places for discussion and collaboration), 6
(common pedagogical ICT tool), 13, (pedagogical innovation in introduction of
ICT) and 15 (ICT infrastructure in the institute);
Human and social resources: the items 1 (visionary people), 2 (preliminary
experience and resource), 3 (key persons: expert practitioner in a team), 7 (elearning developing projects), 10 (teacher training and projects) and 14
(articulation of research and service);
Knowledge and skills: the items 2 (preliminary experience), 4 (…pedagogy
competences) and 10 (teacher training…)
Organisation policy: the items 11 (liberty for teachers and experimentation place),
12 (objectives, strategies, funds, promotional politics, valorisation of teaching), 13
(institution highlights pedagogical innovation) and 16 (culture of teaching with
ICT).
When we see the recommendations list from pedagogic and learning points
of view the following key recommendations, which include some features of
pedagogy, can be found: 4, 8, 10, 12, 13, and 16.
The items list includes 2 items of financial resources, 6 items of technical
ICT resources, 6 items of human and social resources, 3 items of informational
resources, and 4 items of resource management and organisation policy.
The items reflect the ICT pedagogical view of the respondents who
appreciate human and social resources in joint e-learning developing projects with
research articulation and teacher training. Also the organisation policy concerning
the e-learning and new pedagogy with ICT is appreciated. Therefore, the case
result supports the idea of the learning and adoption of the e-learning pedagogy by
joint e-learning developing projects among ICT technologists and teaching staff.
However, the idea of knowledge and skills is emphasised separately only three
times, i.e., preliminary experience, pedagogic competences and teacher training.
Furthermore, the result supports the idea that institute level organisation policies
and the new ICT based pedagogy supported by the institute level are seen
important. The ICT related ideas are also emphasised.
8.9 Conclusions
We may conclude about the recommendations list that many of the items
are intertwined according to the perspectives of pedagogy, ICT, social relations
and management on individual and organisational levels when our holistic
framework for e-learning is concerned. This perception is similar with the
perceptions in the ALFA-FADO project. When we see the case from the
perspective of critical realism, we may conclude that in the background of the elearning development, implementation and use processes there exist several
generative structures, i.e., prevailing pedagogy of the institute and the teachers,
ICT norms and values of the ICT staff, and the management of the education on
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the institute level. Furthermore, the list of the items reveals also the need for
resources, i.e., money, ICT infrastructure, information on how to integrate ICT
and pedagogy, and human ability to exploit ICT in pedagogy, e.g., motivation. In
order to successfully implement ICT utilisation in learning it is necessary to attain
joint understanding of the various interpretations of teachers, ICT staff and
education management on institute level by working together and by learning from
each others’ expertise and by changing it in order to attain joint understanding and
genre about the ICT utilisation in learning in the sense of Cook and Brown (1999).
However, in organisations it is often difficult to attain common understanding of
the division of resources.
Although the list of the recommendations above has been collected from a
very limited number of universities which advocate contextual properties, the
recommendations also reflect general features of the challenges, i.e., the
challenges to attain joint understanding of the various interpretations of the parties
interested in e-learning, which have to be overcome in any higher education
institution. Further research is needed at higher education institutions to find out
the critical factors of the development and implementation of the e-learning
system. Because the list of the recommendations is contextual, it cannot be
exhaustive. Therefore, more contextual cases from various universities are
required to get new recommendations and further evidence for the saturation of
the list items. However, the list might be a good starting point for further
contextual research in any higher education institute.
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9 Discussion
Our study considers the e-learning development, implementation and use
processes mainly from a conceptual-analytic perspective with minor emphasis on
practical cases. However, we also have presented practical examples and one
international project description and analysis in which the researcher was
involved. We first repeat each of our research questions and describe the main
outcomes of them. We also discuss the implications of the outcomes. Thereafter,
we present the limitations of the study, as well as recommendations for further
research and practice.
9.1 Outcomes and implications
Our first research question was:
What is the position of critical realism and design research in the e-learning
development, implementation and use processes?
The outcomes of the first research question
We see that design science as an prescriptive approach and critical
realism as a descriptive approach are appropriate in studies of the e-learning
development, implementation and use processes.
The main outcomes concerning the methodological, ontological and
epistemological assumptions are, firstly, that critical realism and design science as
methodological approaches can be applied by using theoretical triangulation.
Secondly, from ontology point of view a learner is seen as a physical, cognitive,
emotional, social and cultural being, who has his/he own will. The Internet
enables and constrains learning as a technological and material structure. Elearning system is a social construction as a “web”. Knowledge and knowing are
an inseparable part of human’s everyday practice.
From paradigmatic perspective metatriangulation (Lewis and Grimes,
1999) which includes multiparadigm reviews, different paradigm lenses, and
metaparadigm theory building juxtaposing critical realism and design science
insights is seen appropriate. From methodological perspective theoretical
triangulation (Denzin, 1970) is used. In theoretical triangulation the research
subject is aimed to be seen from different theoretical perspectives. We see the elearning development, implementation and use processes from the perspectives of
design research, critical realism, and the adaptive theory of Layder based on
critical realism. From multidisciplinary (Information Systems, Organisation
Science, Education) perspective our study is a conceptual-analytic study.
According to our interpretation critical realism (Bhaskar, 1978), as an
intermediate approach includes, on the one hand, ontological realism which
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emphasises objective and intransitive structures, and on the other hand,
epistemological relativism (antipositivism), which emphasises transitive and
experience based activities combining intransitive objectivity (real world) and
transitive subjectivity (activity) which interact when a human interprets the world.
Therefore, critical realism has features both from realism and positivism as
structures and law like generative mechanisms, and from nominalism and
antipositivism as transitive and experience based actual events, presenting its own
intransitive ontology and transitive epistemology.
Hence, critical realism has its own intermediate ontology and epistemology
compared to the classifications of Burrell and Morgan (1979), and Deetz (1996).
Critical realism is separated, on the one hand, from positivism including actual
events which also may be emergent and therefore epistemologically antipositivist,
and on the other hand, from antipositivism, including rather permanent structures
representing realistic ontology. Therefore, we see that critical realism tries to span
subjective and objective paradigms presented by Burrell and Morgan (1979). In
Deetz’ (1996) discourse classification, according to our interpretation, critical
realism can be located between interpretive and traditional (normative in Deetz’
terms) discourses which it tries to span.
We see that critical realism (Bhaskar, 1978, 1979) and its application
adaptive theory of Layder (1993) fits the descriptive study of the e-learning
development, implementation and use processes from a holistic perspective, in
which individual (self), group (situated activity), organisation (setting) and society
(context) levels are synoptically and dynamically seen from the perspectives of
Education, Organisation Science and Information Systems.
Because the epistemology of critical realism is relativistic and
antipositivistic and the ontology includes intransitive structures and transitive
events (subjective – objective relation), the paradigmatic assumptions of
epistemology, ontology and a human being as well as the organisation and social
construction of e-learning system are found to be as follows.
About the human being we adopted Isomäki’s (2005 based on Rauhala,
1983, and Wilenius, 1987) holistic account of a human being. Isomäki’s
conception of a human being is determined through quantity and quality, and the
holistic conception of human being defines a human as a physical, cognitive,
emotional, social and cultural being who has his/her own will. The holistic view
sees that all the five modes of being are connected and intertwined (Isomäki,
2005). Accordingly, in relation to ICT we see a human being as a learner who
utilises ICT in learning.
The Internet we see as an artefact and a structure which enables both locally
and globally the processing, storage, and transfer of information in the e-learning
context. On the other hand, the Internet constrains the e-learning context as a
technical construction which can only partly be moulded for learning purposes.
The organisation we see, on the one hand, as a designed and a natural
system, and on the other hand, as a material and immaterial system. The
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organisation we see as an example of the socially constructed reality. Therefore,
when the e-learning development, implementation and use are concerned,
organisation is not only an enabling or constraining structure, but also a
performative arena (Archer, 1988 in Vaujany 2008) including both planned and
improvisational activities expressing the holistic nature of the organisation. As an
information system the e-learning system and its development, implementation
and use is seen as a social construction and a ”web” from the interactionist view
of segmented institutionalism (Kling, 1980; Kling, 1987).
About epistemology, based on various philosophical views of knowledge
and knowing (e.g., Aristotle, Spinoza, Habermas, Polanyi, Ryle, Freud), we see
that knowledge and knowing are an inseparable part of human action and they
manifest themselves in explicit and tacit representations in individual and social
contexts (Cook and Brown, 1999) when human interacts with the world and each
other. Learning on individual, group, and organisational level needs tacit knowing
which makes implicit, intuitive, as well as unintended learning possible in
supporting goal oriented intended and explicit learning, which in turn can be used
as a tool for further knowledge creation in practical learning situations.
Knowledge and knowing in organisation are seen as holistic and representing
themselves in various modes, e.g., in ICT facility and its development and use in
learning context. Therefore knowledge and knowing are inseparable part of human
action and in the human mind knowledge and knowing reside in beliefs, values
and norms.
Considering the design science perspective we supplemented design
theoretical knowledge interest to the classification of Habermas (Table 3.1) as a
prescriptive knowledge interest which has to be separated from the other
knowledge interests. In this context we described design theory according to
Gregor and Jones (2007) who supplemented Walls et al. (1992; 2004). However,
in design science March and Smith (1995) emphasise building and evaluation, but
Gregor and Jones (2007) leave evaluation out of their design theory. Järvinen
(2004, 121) and Hevner et al. (2004) extend the evaluation view of March and
Smith (1995). We evaluated the e-learning development, implementation and use
processes.
In the evaluation of the e-learning development, implementation and use
processes we found possibilities and constraints which can be included in the goal
function (Järvinen, 2007b) of the e-learning system. Under the goal function all
kinds of different interests can be collected. Therefore, all the possibilities and
minimisation of the constraints could be included in the interests concerned.
Furthermore, in our study we used the descriptive and analytical
evaluation methods described by Hevner et al. (2004). In descriptive evaluation
we mainly concentrated on the informed argument according to the knowledge
base, i.e., research literature, and partly on scenarios, i.e., the outline of the
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flexible e-learning infrastructure. In analytical evaluation we mainly concentrated
on static analysis, i.e., the structure of the artefact, e.g., complexity.
In evaluation by using critical realism we, firstly, made the contextmechanism-outcome (CMO) configuration (Carlsson, 2007; Pawson, 2006;
Pawson and Tilley, 1997) in order to develop heuristic technological rules for elearning. Secondly, we generated hypotheses which should be tested in future
research. According to the tests hypotheses and technological rules should be
refined by multiple case studies.
In design science view we found that design theory of Walls et al. (1992;
2004) supplemented by Gregor and Jones (2007), as well as the research
framework of Hevner et al. (2004) can be applied also in the design based
research of Education (The Design-Based Research Collective, 2003; Kelly,
2003; Shavelson et al., 2003) to explicitly describe the items and phases of
educational design in e-learning development, implementation and use processes.
The research framework of Hevner et al. (2004) can be applied to design-based
research in Education to develop contextual theories on how to utilise ICT in
learning. Leonardi and Barley (2008) argue that activities in information systems
development and use can be bridged.
Calrsson (2008) refers to El Savy (2006) who argues that two major IS
design science research schools have emerged, i.e., information systems design
theory (Walls et al. 1992; 2004), and design science research (Hevner et al., 2004).
The schools share a focus on the IT artifact. Furthermore, Carlsson (2008, 15)
presents a third “school” referring to McKay and Marshall (2005, 5) who regard IS
as a socio-technical discipline and that: “design science and the research that
builds that body of knowledge must acknowledge that IS is fundamentally about
human activity systems which are usually technologically enabled, implying that
the context of design and use is critical, and that research paradigms, practices and
activities must embrance such a worldview.”
In Education the aim of design-based research is to use the action research
method in a contextual learning situation which can be regarded as a use situation
of different ICT facilities in learning. Therefore, design and use contextually
occur in teaching and learning practices during the process of the action research.
We found that in Education the design-based research approaches the action
research. In Information Systems Järvinen (2007a) regards the action research
similar to design science.
According to the design theory skeleton of Gregor and Jones (2007)
instructional design principles can be described explicitly. We also see that it is
appropriate to articulate the human actor’s role, which is omitted both in the
design based research proposal of Education and in the design theory skeleton of
Gregor and Jones (2007). As a consequence, we have found that by using
Information Systems design theory (Gregor and Jones, 2007) it might be useful to
explicitly define and categorise design research characteristics also in Education
and more generally in the design research of other applied disciplines.
Monod (2004) regards realism in critical realism as “weak” and Klein (2004)
regards interpretivism as well as social norms and values in critical realism as
“weak”. We conclude based on Mingers (204a; 2004b) that critical realism can be
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regarded “strong” as an intermediary background theory between realism and
interpretivism. Therefore, in future IS research it might be possible to “strengthen”
critical realism from the perspective of realism paying more attention to the
material possibilities and constraints of ICT (e.g., Leonardi and Barley, 2008), and
from the interpretive perspective, e.g., by using critical social theory according to
Klein (2004). However, social sciences cannot be predictive, but exclusively
explanatory (Bhaskar, 1979, 27).
Because critical realism can be regarded as normative research approach
(Monod, 2004; Klein, 2004) we concluded from the assumptions of critical
realism and design science that according to Klein (2004) standards for normative
knowledge which also goes beyond the rules of skills should be formulated for IS
design research and IS practice. Also Mingers (2004b) states that critical realism
deals with moral issues which can be developed further. According to ethics of
research (Iivari et al., 1998) a researcher is in responsible for the consequences of
his/her research approach and its results. Hence, important in IS research is whose
values and what values dominate. Therefore, we see that critical realism,
normative knowledge and ethical standards, and IS design research and practice
are appropriate to be juxtaposed in future research. In this study we see that
juxtaposition of critical realism and design science can contribute to each other
according tothe theoretical triangulation (Denzin, 1970, 303).
Our second research question was:
What is the more extensive than individual level framework in the e-learning?
As the outcome of the second research question we formulated
- a holistic framework for the research and design of the e-learning development,
implementation and use processes (Table4.1 ) in which perspectives include
pedagogy, community and social relations with organisational learning,
organisation and overall management, and ICT utilisation in learning concerning
both individual, group, organisational and interorganisational levels.
Firstly, the main outcomes concerning our holistic framework of e-learning
show, that different national, organisational and sub-cultures as structures may
enable and constrain the cooperation among learners, teachers, ICT and
administrative staff in the development, implementation and use processes.
Secondly, the e-learning development, implementation and use comprise a
complex social process including planned, unexpected and also improvisational
features. Thirdly, the interplay between learners, teachers, ICT and administrative
staff is important in the e-learning development, implementation and use
processes. Finally, the e-learning development, implementation and use comprise
an intertwined social construction of pedagogy, social relations, organisation,
overall management and ICT on individual, organisational and society levels.
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The perspectives of the framework impact and are impacted on individual,
group, institute, society as well as intersociety levels. Our holistic research
framework extends, for instance, Tammelin’s (2004, 69) framework in which the
e-learning perspectives are seen only from the teacher’s point of view in elearning environment and the omitted the ICT being only a black box. Also our
framework extends the integrative learning design framework of Bannan-Ritland
(2003) by holistically seeing the perspectives of pedagogy, community and social
relations, organisation and overall management, and ICT intertwined on
individual, group, institute, as well as interinstitute levels.
Cobb et al. (2003) propose that in the research of Education design
experiments should be emphasised on individual, group, school and school district
levels on which research team collaborates with students, teachers, school
administrators, and other stakeholder groups to support organisational change.
However, they do not present any framework for such a research which we do.
Therefore, our holistic framework is a respond to the proposal of Cobb et al.
(2003).
In our holistic framework of e-learning cultural aspects (Gallivan and
Srite, 2005; Leidner and Kayworth, 2006) extend the traditional view of e-learning
development, implementation and use dispositions, because different national and
organisational cultures as well as sub-cultures may either enable or constrain the
cooperation among learners, teachers, ICT, and administration staff on intra- and
interorganisational levels. Cultural aspects are also important concerning our
holistic view of human being as a cultural being (Isomäki, 2005).
The view of IT innovation in organisation (Swanson and Ramiller, 2004),
i.e., as comprehension, adoption, implementation, and assimilation processes,
makes the view of the e-learning dispositions more realistic than only structured
technical processes, i.e., as a complex social process including planned,
unexpected and also improvisational features. In our holistic framework planned,
unexpected and also improvisational features are present when the e-learning
system and its organisational arrangements as a whole are considered.
The view of the infrastructure as a social construction (Star and Ruhleder,
1996) extends the individual learner and teacher perspectives in e-learning
including the interplay between ICT, learners, teachers, as well as administration
and ICT staff, endeavouring to the common understanding of the e-learning
development, implementation and use processes. In our holistic framework of elearning the technical view of the e-learning infrastructure and the social view of
the e-learning infrastructure, are extended to comprise both technical and social
views as a “package” and a “web” (Kling, 1980; 1987; 2000). The view of the
infrastructure as a social construction (Star and Ruhleder, 1996) considers a
common understanding of the slowly evolving material computer network. We
consider the social construction of the reality in e-learning context in which
material ICT enables and constrains actions, and the interested parties try to find
common understanding of the e-learning development, implementation and use
processes. According to our view the common understanding evolves slowly
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starting from the situation in which various interested parties do not have the
common understanding of the intertwined whole and extent of the e-learning
system, i.e., pedagogy, social, management, and ICT on individual, group,
institute and society levels. The interested parties may have a particular
understanding how the e-learning development, implementation and use processes
should be developed, implemented and used, but the different professional and
organisational backgrounds of the interested parties may hinder the common
understanding in the beginning. Therefore, cooperative interventions are needed.
Time is needed for attaining the common understanding.
The move from a fixed classroom based learning situation to a flexible elearning situation, the interplay between the actors, needs formal and informal
agreements on the common interests and changes to the learners’, teachers’, as
well as ICT and administrative staff’s acting habits and their organisation
according to Carlile’s (2004) knowledge transformation across boundaries.
Lakkala and Lipponen (2004, 118-122) apply Bielaczyc’s (2001, 2) notion
of social infrastructure and CSCL (Computer Supported Cooperative Learning) to
classroom based learning on tool, activity, and cultural levels, including technical,
social, cognitive and epistemological learning infrastructures. Compared to our
holistic framework management perspective is omitted in the development,
implementation and use of e-learning. Furthermore, we have extended the view
from course level to organisation and society levels.
Hence, according to our holistic framework of e-learning the e-learning
infrastructure comprises a whole in which pedagogy, community with social
relations, organisation and overall management, and ICT technology are all
intertwined with various relationships on individual, group, institute, and society
levels, and they are impacting and shaping, and having been impacted and shaped
by each other, comprising a holistic constellation of the e-learning infrastructure.
Therefore, our holistic research and design framework for e-learning is an
integration of more detailed frameworks.
Our third research question was:
What kind of learning models and their extensions fit to e-learning?
The outcome of the third research question
The research of the e-learning development, implementation and use processes
requires:
- The extension of the learning phenomenon which is only based on explicit
individual, social and problem based learning, to more holistic learning including
formal, informal, implicit, and unexpected learning in informal individual and
group situations, facilitated by ICT in the use phase of the e-learning.
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The main outcomes concerning the learning models, show firstly that
cognitive, emotional and social aspects are important in e-learning. Secondly, that
learning does not necessarily occur in the performing sequence of the course, but
intended and unintended, formal and informal learning may occur. Finally, that it
is appropriate for the e-learning environment to be organised for both formal and
informal learning including various learning materials for various learning styles.
When our holistic view of a human being (Isomäki, 2005) is applied to a
learner we refer to Järvinen (2006a) and Aulin (1982; 1089) who distinguish three
major categories of the contents of human consciousness, i.e., cognitive beliefs,
values and norms. If learning occurs beliefs and norms (know-how, skills) as well
as the order of the values change in the learner’s mind.
Constructivism in its various modes as the learning theoretical perspective
well supports e-learning in learners adaptation to the world by enabling a practical
environment for individual and social acting in multifarious information space
which depending on the context may cause various interpretations of the
information acquired. According to our holistic view of a human being (Isomäki,
2005) constructivism emphasises human’s cognitive properties.
From the experiential learning perspective in e-learning the learner can
extend his/her conscious and unconscious experiences, experimentations and
intrinsic motivation. Informal and implicit learning experiences, particularly
among activist learners, but also among pragmatists and even reflectors and
theorists, may make learning complicated and chaotic. However, chaotic situations
may open new insights into the learning targets particularly implicitly and creative
new ideas near the learning target may emerge. Kolb’s (1984) experiential
learning as a combination of various learning styles particularly the
accommodative learning style based on concrete experiences and active even risky
experimentations are possible in the ICT network based environment supporting
specifically intentional and unintentional informal modes of learning.
Although reflection is more face-to-face than ICT focused, the reflective
action can be encouraged by network based ICT tools supporting learning by
experiences, formal and explicit, as well as particularly through reflection-inaction in informal, intended and unintended learning. According to our holistic
view of the human being in addition to the cognitive aspect in reflection there is
the emotional aspect (Isomäki, 2005) connected to experience.
From the social learning perspective in the e-learning context the global
ICT network as a tool for networking enables the creation of wide reaching
network communities with similar practices. (Lave and Wenger, 1991; Wenger,
1998; Brown and Duguid, 2001) The tightness of the network of practice can be
increased by face-to-face connections which increase the trust of the network
participants and coherence of the network, particularly on the global level. Taskoriented situations like individual assignments, problem and task oriented
exercises, asynchronous group conversations and information sharing seem to be
feasible. But the person-oriented activities like conflict resolutions and deep
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conversation with body language need face-to-face sessions. Therefore, the
informal network of practice supports social participation in a situated learning
which needs aside the formally structured learning situations in classrooms or the
web. ICT enables the learning environment where both formal and informal
learning are possible. Hemetsberger and Reinhardt (2006) have seen the
experiential learning model (Kolb, 1984) useful in learning and knowledgebuilding particularly in virtual environments. Referring to our holistic view of a
human being the social aspect (Isomäki, 2005) is emphasised.
Practical learning models for e-learning (e.g., Hakkarainen et al., 1999a,
199b; Aarnio and Enqvist, 2001; Silander and Koli, 2003) have been developed
and they could be developed further as even more flexible, supporting formal,
informal and unintended learning.
According to the critique of learning classifications of Conner (2004) and
Digenti (2000) we made the following conclusions. From a holistic perspective
learning does not necessarily occur in the performing sequence of the course, but
intended and unintended, formal and informal learning may occur without any
sequence and this kind of learning “in disorder” can be supported by ICT, for
instance, when the intrinsic motivation with a larger learning objective, guides
ICT utilisation in learning. Educational and non-educational events may impact
formal and informal, intended and unintended, as well as explicit and implicit
learning situations, and this holistic learning phenomenon can be supported by the
ICT network based learning environment.
Bereiter and Scardamalia (1996) extend the view of learning as a container
of the mind including, for instance, discrete facts, beliefs, ideas, or intentions.
Instead of the container view they advocate connectionist view in which the
practical concrete world can be connected with an abstract world not only as
representations in the human mind but as in active practice. In the connectionist
view of learning the dispositions and abilities are important, not the ready
deliberated models of any theory in the container of the mind.
We see improvisation (Orlikowski, 1996; Ciborra, 1996b; Vera and
Crossan, 2005) as a useful meta-skill in e-learning which can be trained and
learned. Intuiting process in e-learning can be , on the one hand, a starting point in
the learning process, and on the other hand, partly guide the learning process on
individual as well as group or organisational level. Implicit, reactive and also
unintended learning situations may stimulate new ideas being a trigger for the
intentional and goal oriented learning which the learner is motivated and
committed to.
ICT and the Internet can give possibilities for the mix of formal and
informal education, as well as informal and implicit learning, and the e-learning
environments should be developed, on the one hand, general enough to enable
teachers’ and learners’ creativity, and on the other hand, context specific to
support various individual formal and informal, intended and implicit learning.
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ICT gives possibilities to integrate learning on individual, group and
organisational levels. Järvinen A. and Poikela E. (2001) have shown that learning
on individual, group and organisational levels can be seen from a holistic
perspective. Järvinen A. and Poikela E. (2001) have created an integrated model
with three levels, i.e., individual, group and organisational levels based on Kolb’s
(1984), Nonaka and Takeuchi’s (1995) and Crossan et al.’s (1999) learning
models. Firstly, ICT may be a facilitator by offering concrete experiences which
can be shared via ICT on group level and finally support the intuition formation
process on organisation level. Secondly, active experimentation in ICT
environment on individual and group levels means learning by doing which in
turn may lead into knowledge institutionalisation, provided that reflecting process
and knowledge conceptualisation will lead into the integration of interpreted
knowledge on organisation level. We see that this kind of integration process
facilitated by ICT, reinforces the organisational memory which, according to
Walsh and Ungson (1991), comprises individuals, culture, transformations,
structures and ecology. In individuals the knowledge and knowing, needed for
utilising ICT, are stored in their capacities, i.e., beliefs, values and norms.
Organisational culture may evolve towards ICT utilisation, i.e., towards the
Western Internet culture, when integration process proceeds in an organisation.
The information may be embedded in the transformation process from
conventional learning to the new utilisation of ICT in learning. In the integration
process institutionalisation may impact various organisational structures. The
workplace ecology, i.e., the actual physical structure of the organisation helps to
shape and reinforce ICT utilisation behaviour in learning within an organisation
when the integration process has occurred.
According to our analysis and extension of the epistemological learning
model of Rancourt (1986), and Leino and Leino (1990) it is appropriate to
organise the e-learning environment so that there are both formal and informal
learning supporting features, i.e., various learning materials for various learning
styles which can be used by following various logically proceeding learning paths
or without any sequential order. The learning styles fitting with the appropriate
learning material and learning process also require a flexible learning
infrastructure. In order to respond to the variety of learning styles, various new
flexible ICT based learning environments supporting learning and teaching on
individual, group as well as institute level, are required. This flexibility can be
supported by ICT.
Our fourth research question was:
What kind of dispositions and activities, referring to the question, 2 enhance the elearning development, implementation and use processes?
The outcome of the fourth research question
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We outlined the flexible e-learning infrastructure in which we took Kling’s (1980)
interactionist view of segmented institutionalism (further developed by Kling and
Scacchi, 1982; Kling, 1987; Kling, 2000) as our starting point in outlining the
objectives and roles of various interested parties in this flexible e-learning
infrastructure. According to Table 6.1 we described the initial state of the elearning development situation and design problem how to attain a common end
with joint understanding in the e-learning development and implementation
context. According to the outcome of the research the e-learning development,
implementation and use processes can be seen as:
- The flexible e-learning infrastructure in which the objectives and roles of
various interested parties and activities among them, i.e., learners, teachers, ICT
and administrative staff, organisation and ICT are in relation to each other when
the e-learning development, implementation and use processes are active in
everyday practice. The flexible e-learning infrastructure is seen from critical
realism perspective as a multi-level structure-event system in which potentialities
and constraints to utilise ICT in learning may emerge.
Firstly, the main outcomes of the outline of the ICT based flexible learning
infrastructure, show that the interactionist view of segmented institutionalism
(Kling 1980) with critical realism and its adaptive theory of Layder as well as
design research are appropriate means to outline and evaluate the infrastructure.
Secondly, the community of inquiry may be a solution to overcome contradictions
in the e-learning development, implementation and use. Thirdly, ICT may have
the potential to change the acting culture from conventional learning context to elearning context. Finally, in the ICT based flexible learning infrastructure there are
potentialities as structures, i.e., technical, informational, moulding, mediating, and
cultural. There are also constraints as structures, i.e., enforcing and proscribing
constraints. The potentialities and constraints can be collected to the goal function
of the e-learning system.
In the flexible e-learning infrastructure, according to critical realism
(Bhaskar, 1978, 1979) and its adaptive theory of Layder (1993), the research
outcomes emerge when context-mechanism-outcome (CMO) configurations are
experimented (Carlsson, 2003; 2004; 2007). In our case the context is the elearning development, implementation and use processes described in Table 6.2.
The generative mechanism, as a resource (Järvinen, 2003) and work design (Sinha
and van de Ven, 2005) tasks, which are aimed to generate the outcomes, is based
on perspective making and perspective taking (Boland and Tenkasi, 1995) and
bridging epistemologies of possession and practice in which explicit knowledge
and tacit knowing interact forming a genre, joint understanding in a group learning
(Cook and Brown, 1999).
The transformation process from the initial state to the desired state is seen
as a reflexivity process called the ‘internal conversation’ (Archer, 2003 in
Vaujany, 2008), based on critical realism of Bhaskar (1979) in which ‘primary
agents’ as individuals and ‘corporate agents’ as groups endeavour common
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desired goal. In this endeavour agents may either enable or constrain the
cooperation and the achievement of the common desired goal.
Therefore, cooperation and endeavour to joint understanding between the
interested parties in the e-learning development, implementation and use can be
seen from the resource point of view and the complex network problem is a
challenge in the division of labour within and between learning organisations
nationally and internationally.
The output of the experiment, i.e., the desired state of the e-learning
development, implementation and use dispositions, is expected to be the
community of inquiry (Eikeland, 2004b) in which the community can see itself
both as a subject and an object of the inquiry in the light of action research. We
see that the reflexivity process in the community of inquiry, comprised of various
individual and corporate agents, can be seen as Archer’s (2003) ‘internal
conversation’ of the community.
We evaluated the plan, i.e., a desired state, of the flexible e-learning
infrastructure according to the context-mechanism-outcome (CMO) configuration
which is triggered by establishing multiprofessional developing groups to develop
and implement e-learning dispositions.
The flexible e-learning infrastructure outlined, includes at least the
following potentialities, i.e., possibilities, and constraints in developing,
implementing and using e-learning.
a) Technical potentialities as centralised and dispersed memory, information
processing power, and communication power. However, proscribing constraints
(Doherty et al., 2006) may emerge in prohibiting certain functions, e.g., students
may be prohibited from logging in to certain web sites. Material and technical
constraints (Leonardi and Barley, 2008) may emerge, e.g., in the transmitting
speed of the videoconferencing in the Internet.
b) Informational potentialities as centralised and dispersed learning content
databases. Enforcing and proscribing constraints (Doherty et al., 2006) may
emerge, e.g., when students and also teachers may be forced to use only particular
learning and teaching content databases. Copyright and use licences may emerge
as a constraint.
c) Potentialities for moulding the technical and informational environments as
interpretively flexible technical and informational learning portal which is
confined by functional boundaries (Doherty et al., 2006) including human and
technical enforcing and proscribing constraints.
d) Mediating potentialities as enabling different actors to communicate and form
collectives in which individual and diverse ends are endeavoured through
common instrumental means (Weick, 1979 in van Baalen et al., 2005). This
mediating potentiality enables culturally different learners to communicate despite
their diverse ends.
e) Cultural potentialities in learning portal including, for instance, various
individual, professional, ethnic, sub-cultural, organisational and national
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properties enabling different learning styles, different learning paths both formally
and informally, in different technical platforms which can be used differently both
spatially and temporally. According to Bologna convention it is important to
realise cultural potentialities, for instance, in higher education integration efforts
in EU. However, also cultural constraints may emerge as functional boundaries
(Doherty et al., 2006) such as national or organisational norms to use e-learning
system pedagogically only in a certain way, e.g., the ready made e-learning system
as a learning content database, produced by one learning expert or a teacher, is
forced to be reused by learners and teachers, or the learning institute may have a
particular pedagogical strategy which the teachers are forced to follow.
In the flexible e-learning infrastructure the following work design challenges
(Sinha and van de Ven, 2005) may emerge.
a) Complex network problem is a challenge in the division of labour when the elearning development, implementation and use are concerned between different
learning organisations nationally and internationally when, for instance, network
universities are considered nationally and internationally.
b) Hierarchical decomposition problem may become a challenge when within the
organisation the resources, i.e., human, ICT and informational, as well as
knowledge and authority of a work system, are divided among many hierarchical
levels, for instance, when differentiated pedagogical, ICT and administrative
cultures from differentiated organisational units are aimed to cooperate.
c) Modularity problem between teachers, ICT and administrative staff within a
learning organisation may become a challenge.
d) Referring to the institutionalist view of segmented institutionalism (Kling,
1980) there may be a challenge among the actors of the e-learning system, i.e.,
learners, teachers, ICT and administrative staff, because they may have different
ideas, i.e., social meanings, about good technology. These different ideas may
cause contradictions among the actors in developing, implementing and using the
e-learning system. Controlled resources and institutional norms which may enable
or constrain the e-learning development, implementation and use processes may
become a challenge. The question is how common understanding can be attained.
According to the described examples we can abductively expect that the
challenges a), b), c) and d) may emerge in e-learning context.
When we evaluate the “goodness” of the flexible e-learning infrastructure
the outlined potentialities and constraints listed could be included into the goal
function (Järvinen 2007b) of the e-learning system. In order to enhance ICT
utilisation in learning the potentialities should be exploited and the constraints
minimised.
Our fifth research question was:
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What kind of practices, referring to the question 4, fit for e-learning development,
implementation and use processes?
The outcome of the fifth research question
Firstly, the main outcomes concerning solution proposals, practices,
structures and standards as well as recommendations in e-learning, show that the
Internet de facto standard and learning objects as artefacts are structures which
may enable or constrain learning. Secondly, standards decrease the variety of
different users’ technical ICT skills giving space for new insights and creativity.
Finally, according to the ALFA-FADO project recommendations we found that
the e-learning development, implementation and use processes comprise a whole
in a sense of critical realism and its adaptive theory of Layder (1993) with macro
social forms on society level (context), immediate environment of social activity
on institute and group levels (setting), dynamics of face-to-face interaction, and
we include also the dynamics of on-line interaction, on group level (situated
activity), and individual experiences and social involvements on individual level
(self).
Considering the solution proposals of knowledge transfer and cooperation
in the e-learning development, implementation and use we proposed a solution for
knowledge transfer across boundaries, technologists and teachers as an example.
Our solution proposal is the e-learning community of knowing which is mainly
based on the theories of Boland and Tenkasi (1995), and Cook and Brown (1999).
We think that the e-learning community of knowing and finally the e-learning
community of inquiry (Eikeland, 2006b) might be generalised to include also other
interested parties in addition to technologists, teachers and learners in our holistic
framework for e-learning, i.e., administrators, and managers.
When organisational level is considered Leidner and Kayworth (2006)
argue that IT can be used in organisational culture reengineering efforts, but in this
cultural transformation process, IT-cultural conflicts arise and have to be resolved.
Hence our conclusion is that in everyday enacting work, in the sense of
Orlikowski (2002) and Cook and Brown (1999), learners, teachers, ICT and
administrative staff should endeavoure toward joint understanding on group,
institute as well as society levels. During the course of time the learning culture
from conventional classroom based learning mode can be changed to more open
learning, including in addition to formal learning, also informal and implicit
learning. The final target should be the e-learning community of knowing in
which the ICT utilisation plays the central role.
In this kind of slow cultural transformation process toward a new learning
culture in which ICT is the driving force conflicts will undoubtedly emerge among
individuals from different social worlds and groups with overlapping and shifting
interests in differentiated work organisations (Kling, 1980). However, the
contradictions have to be resolved. Our answer to this resolution is first the elearning community of knowing and finally the e-learning community of inquiry
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(Eikeland, 2006b) in which learners, teachers, ICT and administrative staff work
together by applying action research method in order to attain joint understanding
on group and institute levels. The action research method in this context can be
seen to belong to design science as a participatory activity (Niiniluoto, 1993).
Action research including in design science is also supported by Järvinen (2007a).
We see that the e-learning community of knowing might also be extended
from group level to institute and interinstitute levels on which multidisciplinary
and multinational developing groups could be formed. Attaining joint
understanding becomes more complex in extended developing groups compared
to the groups comprised of only technologists, teachers and learners. General
demand for the globalisation of learning particularly in higher education institutes
makes knowledge transfer across organisational boundaries challenging because
of, for instance, cultural reasons. However, based on our solution proposal, we
have reason to expect that it might be possible to be experiment also global elearning communities of knowing in practice and they might have the
opportunities to succeed.
When we see the e-learning development, implementation and use processes
as a work organisation and collaborative learning problem, we have used the
notion of the e-learning community of knowing. We have found that Eikeland’s
(2006a; 2006b) idea about the community of inquiry is applicable to the e-learning
development, implementation and use processes to pursue joint understanding in
the complex inter- and intrainstitutional environments. Therefore, the e-learning
community of knowing can be based, not only on constructivist, social,
collaborative (Vygotsky, 1978) and problem based (Poikela, 2003) learning
models, but also on inquiry based learning (Bereiter and Scardamalia, 1996;
Hakkarainen et al., 1999a) in the e-learning community of inquiry. Consequently,
Aristotle’s theoria and praxis, according to Eikeland (2006a), are the main
knowledge forms which incorporate the knower (“we”) and the known (“they”) as
the unified and flexible community of inquiry (Eikeland, 2006b) based on the
community of practice (Wenger, 1998) which in turn is enabled by the formal
institutional community of learning and inquiry, i.e., the organisation of the
educational institute. The flexibility means a more relaxed, less “ideological” and
open inquiry with collaborative experimentations the uniting element of the
community being inquiry and learning. Accordingly, the working method of the
community can be regarded as a collaborative action research in which the
researcher and the researched have been unified as the working practice of the
community. However, there are tensions within the e-learning community of
inquiry concerning the national, organisational, occupational as well as individual
presuppositions, values and norms caused by the cultural diversity of the
interested parties in the community, i.e., students, teachers, ICT and
administrative staff. Therefore, various competence areas and levels as well as
experiences of the participants in the community of inquiry cause challenges to the
cooperation and work. The members of the e-learning community of inquiry will
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encounter contradictions in their dialogue. To moderate the emerging
contradictions require time to work together and learn each others’ work in the
sense of perspective making and perspective taking (Boland and Tenkasi, 1995) to
attain skills to understand each other.
We proposed one alternative explanation for the tension between a
technologist and a teacher presented by Davidson and Schofield (2001). In this
tension Star and Ruhleder (1996) argue referring to Bateson (1978) that the
communicative processes between various contexts may cause “double binds” and
so called “infrastructural transcontextual syndrome” when the development of the
infrastructure is concerned. We made a justified proposition to solve the problem,
i.e., the e-learning community of knowing, based on among other things
“perspective making and perspective taking” by Boland and Tenkasi (1995),
Orlikowski’s (2002) “enacting competence”, and “generative dance” by Cook and
Brown (1999) in which the achievement of the joint meaning constitutes the genre
for the group which dynamically affords the creation of new knowledge and new
ways of using knowledge within the e-learning development and implementation
group. Our solution proposal is based on the assimilation of several expertise
areas. However, the division of labour is still needed to maintain and deepen the
knowledge and knowing of the different expertise areas. But in order to be capable
of cooperating, partners’ knowledge and knowing areas have to be partly
overlapped because attaining common understanding about the goal of the work
requires common language and practical formal and informal agreements about
the changes of the conventional work arrangements (Carlile, 2004; Topi et al.,
2006).
In constructing practical e-learning situations we need learning portals
which enable the learners’ flexibe use of existing information sources and learning
objects focused on their learning objectives both on formal and informal learning
situations, i.e., in ordinary life contexts. The learning objects can support
teachers’ and students’ creativity to plan new ways of teaching and making
individual learning paths in which human reasoning and reflection are possible.
On the other hand, the learning object may hinder a student’s creativity without
giving a possibility to human reflection, if it guides the learner too much. The
learning situations in a sequential order may constrain learning as informal, ad-hoc
and metaphoric. However, in Information Systems Davis (2000), after considering
the unique and context related developing tasks concluded that information
systems developing method (ISDM) gives some order to the developing work
compared to a situation in which everything has been improvised all the time.
Therefore, in addition to the structured learning paths that proceed in a
sequential order we propose that also practical design efforts should be focused on
developing and implementing learning objects and structures which enable the
more efficient exploiting of extensive potential information sources both on
formal and informal learning situations than the existing information search
engines.
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About the standardisation of the e-learning environment we conclude that
the openness of the Internet standards enables the flexibility of the learning
platforms better than such closed standards as EDI. Furthermore, the Internet
standards may give space for new useful insights and creativity by decreasing the
needed variety of different users’ technical ICT use abilities and the loading of the
short-term memory. The effects of standardisation in e-learning context may
trigger emergent and dynamically repeating side effects which may be positive or
negative, i.e., reflexive or even self-destructive as Hanseth et al. (2006) describe
them. Because continuous learning means continuous change the standardisation
and flexibility are crucial issues. Therefore, managing the tension between
standardisation and flexibility in e-learning is important.
About the recommendations produced in practical e-learning project
ALFA-FADO (Carvalho, 2006) we conclude that the recommendations list for the
e-learning development, implementation and use processes can be seen as holistic
according to our framework (pedagogy, communality, management and ICT on
course, institute and society levels) and according to our flexible learning
infrastructure with the objectives, roles and activities of various interested parties,
organisational structures, norms and habits, as well as technical learning
platforms. The recommendations produced, also show that the organising and
using of the e-learning dispositions form a resource based work design problem
(Sinha and van de Ven, 2005). This work design, depending on the context, may
include modularity, hierarchical decomposition, and complex network problems.
According to the recommendations list of the e-learning development,
implementation and use we can see the pedagogy, communality, organisational
management and ICT synoptically as separate, but dynamically as holistic
enabling and constraining each other on various individual, group, institute, and
society levels.
In our practical example of the development and implementation
processes of Open University K. U. Leuven Belgium (Van den Branden and Van
den Petegem, 2006) we concluded that the problem is not only the integration of
ICT with existing pedagogical and didactical models, but rather the problem is the
integration of ICT with pedagogy in various and creatively new ways which can
be enabled by the flexible learning infrastructure which independently may act as
a teaching and learning concept of the institution, i.e., the generative mechanism
(Bhaskar, 1978; 1979). Therefore, it is the question of both the organisational and
individual learning problems which can be studied not only as an individual
learning problem, but also as a cooperation problem of the interested parties.
About the example of the Finnish network based e-learning implementation
(Annex 2) we concluded that it is an example of work design problem (Sinha and
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Van de Ven, 2004). Firstly, in the hierarchical decomposition problem it is the
question of vertical division of work within an organisation which means that the
resources, knowledge, and authority of a work system may be contained within
one level of an organisation, or it may be divided among many hierarchical levels.
Secondly, in the modularity problem it is the question of the horisontal division of
work between organisations which means that the work system may be distributed
across many organisational units. Finally, in the complex network problem it is the
question of the interaction of modularity and hierarchical problems, i.e.,
coordination within and between organisations.
About the example of the European field study (Charlier et al., 2004) of the
e-learning implementation we concluded that in the recommendations list many of
the items are intertwined according to the perspectives of pedagogy, ICT, social
relations and management on individual and organisational levels when our
holistic framework for e-learning is considered. This perception is similar to the
perceptions in the ALFA-FADO project. The list of the items (Charlier et al.,
2004) reveals also the need for resources, i.e., money, ICT infrastructure,
information on how to integrate ICT and pedagogy, and the human ability to
exploit ICT in pedagogy, e.g., motivation.
Although our examples represent only very limited area of the research
area of the e-learning development, implementation and use processes, the lists of
the recommendations may be a good starting point for further contextual research.
In general, we conclude about our research outcomes that firstly, holism is
the mainstream of our study. We believe that in the e-learning development,
implementation and use processes the knowledge about education, information
systems or organisation alone can not enlighten the understanding of the elearning development, implementation and use problems enough, in order to
achieve appropriate learning results. Secondly, in the e-learning development,
implementation and use processes we believe more in the flexibility of the
structures and activities in dynamically occurring everyday practices than in the
perpetual and standardised structures with routine activities. Thirdly, in the elearning development, implementation and use processes, in addition to formality,
we also believe in informality, improvisation and intuitive knowledge processes,
in which standards and structured processes (Davis, 2000) give frames to
flexibility.

9.2 Limitations of the study
Our study includes several limitations referred to the unit of analysis, the
relationship between theory and practice, and the methodological approach.
The main limitation of the holistic view is that we have not explicated the
details of the relations between various perspectives and levels which may enable
or constrain the successful e-learning development, implementation and use
processes.
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From the evaluation perspective of the e-learning development,
implementation and use processes we state the following limitations. First, from
the design perspective based on the evaluation methods of Hevner et al. (2004),
i.e., observational, analytical, experimental, testing and descriptive methods, we
used only descriptive and partly analytical. From the critical realism perspective
based on Information Systems design science research framework (Carlsson,
2004), we outlined the flexible e-learning infrastructure and evaluated it firstly,
based on the theoretical analysis of mechanisms, contexts, and expected outcomes,
and secondly, made a solution proposal and practical recommendations, i.e.,
“hypotheses”, about what the outcomes, contexts and mechanisms would enable
and which mechanisms may disable these outcomes. However, in order to develop
a theory about the goal function (Järvinen, 2007b) for the e-learning development,
implementation and use processes by empirical tests and refined technological
rules through multiple case studies are omitted.
Our study is a conceptual-analytic investigation which utilises theoretical
triangulation, in order to holistically depict the constructs, models, methods and
practices, referring to the e-learning development, implementation and use. Our
research approach is a kind of learning process in which the researcher makes
explorations to the research topic without any in advance defined theory aiming to
find new theoretical and practical features referring to the research topic.
Theoretical and practical material has been analysed through the framework also
created by the exploration. The theoretical findings are applied to develop a model
for the phenomenon explored. Hence, the researcher may learn something of the
explored research topic. As Eikeland (2006a) states that the practitioner research
is based on professional self-reflection and it is aimed to develop and improve the
practitioners’ own practice. Therefore, our research approach has been reflective,
as a matter of fact reflective-in-action (Schön, 1983), when the research is seen as
the researcher’s practice. Therefore, the validity of the research is mainly based on
“insight”, i.e., the researcher’s reflection with his/her own practical and research
experiences, and with the research community in the form research literature.
The researcher’s learning style is in Kolb’s (1984) terms more assimilative
than divergent or convergent, or even accommodative, and more rationalistic than
empiric or metaphoric (intuitive). However, also accommodative, i.e., reactive and
ad-hoc learning experiences and intuitive features have been experienced during
the exploration. Therefore, in the research there is a lack of empiric and divergent
learning experiences, i.e., practical cases in real e-learning settings studied by the
researcher himself. There is also a lack of convergent learning experiences, i.e., to
try the theoretical frameworks developed during the assimilative exploration and
analysing process.
From a conventional research point of view the practitioner based
“insight” can be seen as a limitation of this study, because the researcher is seen as
a “reflective researcher” without the clear distinction between the researcher and
the researched. Therefore, there are abductive features in our methodology.
However, our view is justified by referring to e.g., Eikeland (2006a; 2006b) and
Van de Ven (2004) and Van de Ven and Johnson (2006) who advocate the
practitioner as a researcher, emphasising the professional advancement of the
researcher.
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Furthermore, there are limitations in the holistic view. Firstly, the models
constructed can be seen as general and simplistic, but they omit accuracy (Weick,
1985). Secondly, the researcher has to study many various disciplines, i.e.,
Education, Information Systems and Organisation Science. Therefore, the
knowledge creation for each of the discipline remains superficial. Thirdly, various
paradigms from various disciplines cause interpretation problems on various
levels of analysis, e.g., individual learning and organisational learning or
information system adoption on individual and organisation levels.
Finally, we have not explicitly articulated the assumptions of the ethics of
the research (Iivari et al., 1998). We have not enough analysed whose values and
what values dominate. However, we see that students, teachers, ICT and
administrative staff as well as organisation and society may have different values
concerning the development, implementation and use of e-learning. Nonetheless,
we have proposed cooperation as a means to moderate different values of the
interested parties.
Despite the limitations mentioned, there is a hope in researcher’s mind that
the theoretical framework of the perspectives of the e-learning on various levels,
and the flexible e-learning infrastructure outlined, as well as the practical
recommendations for the e-learning development, implementation and use
processes could inspire other researchers to perform empirical research and design
projects and to test our conceptual models and recommendations in practice.
9.3 Recommendations for further research
In order to orientate further research directions we first put forward
Randolp’s (2007, 29-31) descriptions of the major types of educational technology
research questions and sub questions. Secondly, we extend the view of the further
e-learning research and put forward our recommendations for further research.
According to Randolph (2007, 29) the five major research categories of
educational technology research questions and their sub questions are as follows.
1. Questions about theories and practice
- How has the theory of active student response been implemented in
educational technology interventions?
- Do the educational technology interventions that include active student
response lead to increased academic performance, as the theory suggests?
2. Questions about research and development methods
- What research methods do the educational technology researchers tend to
use?
- Under what circumstances do they use those methods?
- What are the strengths and weaknesses of using those methods under a
variety of different research situations?
3. Questions about technology implementation
- What factors help to increase the likelihood that a teacher will adopt an
educational intervention?
4. Questions about the effectiveness of a technological intervention
- Does our educational technology intervention causes increased academic
achievements?
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-

Does our educational intervention X or Y lead to greater academic
achievements?
5. Questions about factors that moderate the effectiveness of a technological
intervention
- Do the students who have more previous experience with computers gain
more from using the educational technology?
- Do the previous results concerning an intervention generalise when the
intervention is used in a different setting?
Randolph’s (2007) questions are concerned with the relationships between
the educational technology and the individual learner or teacher. When our
framework is concerned, Randolph’s questions emphasise pedagogy and ICT on
individual level and, therefore, are important in further research also from our
research problem perspective, responding to the quest of more detailed research of
e-learning.
In order to extend the view of e-learning research we next describe our
recommendations for further research concerning our holistic view of the elearning development, implementation and use processes.
From multilevel perspective we see appropriate the critical realism view in
descriptive research and the design view in prescriptive research of the e-learning
development, implementation and use processes. Therefore, in real life situations,
we propose for further research that
critical realism and design science as methodological approaches, in
which multilevel interactionist view as subject – object interaction, are tried in
the studies of the e-learning development, implementation and use processes.
From the evaluation perspective of the e-learning development,
implementation and use processes we propose that
the goal function for the e-learning development, implementation and use
processes should be developed, firstly, by performing all the evaluation methods
of Hevner et al. (2004), i.e., observational, analytical, experimental, testing, and
descriptive. Secondly, all the four steps of Carlsson’s (2005) IS design science
research cycle should be performed, i.e., 1) theoretical analysis of mechanisms,
contexts, and expected outcomes, 2) generating more specific “hypotheses”, 3)
empirical tests, and 4) theory development.
Because we see that our holistic framework for e-learning could be used
both as a research framework and as a design framework we propose for further
research that
both case studies and design projects could be performed in multidisciplinary (Education, Information Systems, Organisation Science) research
and design groups according to our holistic framework of e-learning.
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Because there is a lack of practical cases in real e-learning settings and
because design research can be seen to approach action research (Järvinen, 2007a;
Design-Based Research Collective, 2003) we propose for further research that
action research projects in real e-learning settings according to design
based research could be performed in cooperation with researchers from
Education and Information Systems, and teachers, students, ICT and
administrative staff as practitioners.
In the holistic view we see two advantages. Firstly, the advantage is to see
a general view of the phenomenon, i.e., pedagogy, social relations, organisation,
overall management, and ICT perspectives on individual, group, institute and
society levels. Secondly, the advantage is to see the complexity of the intertwined
relationships between various perspectives and levels, i.e., how ICT is connected
with pedagogy and how social relations and their management emerge between
human, ICT and organisation structures on individual, group and institute levels.
However, in a holistic view detailed relationships of the perspectives and levels
are left in the shadow. Therefore, we propose for further research
to engage the more detailed research within and between all the
perspectives of pedagogy, communality, management and ICT on individual,
group, institute as well as society and intersociety levels.
In detailed research we see that firstly, institute level research,
considering pedagogy, communality, management and ICT, could be useful.
Secondly, interinstitute level research nationally and internationally considering
pedagogy, communality, management and ICT could be useful when common
multidisciplinary national and international higher education learning programmes
are developed. Thirdly, course level research of e-learning, being more common
than institute and interinstitute level research, could be continued. Finally,
according to Layder’s framework multilevel e-learning research concerning
individual, course, institute and society levels could be possible. In Information
Systems research multilevel perspective is understudied (Burton-Jones and
Gallivan, 2007). Therefore, we propose that
multilevel research in e-learning between individual, group, organisation
and society levels is needed.
Because various paradigms from various disciplines may cause
interpretation problems, we propose for further research
to engage in discipline based research both from Education and
Information Systems perspectives.
Concerning the learning models and their extensions in e-learning we
propose that further research could

Erkki Koponen

277

design and test e-learning environments in which 1) holistic view of learning
including formal, informal and intuitive learning, is considered, and 2) various
learning materials for various learning styles in the same e-learning course are
performed and tested in learning situations.
Because the flexible e-learning infrastructure we outlined was not tested in
this study we propose that
further research could test the outlined flexible e-learning infrastructure in
practical development, implementation and use situations.
In the flexible e-learning infrastructure we outlined, we see the complex
network problem, hierarchical decomposition problem, and the modularity
problem as challenges. Therefore, these three work design problems (Sinha and
van de Ven, 2005) require further research in the continuously extending elearning contexts within and between organisations nationally and internationally.
Therefore, for further research we propose the following research question.
How to solve the modularity problem, hierarchical decomposition problem
and complex network problem in various e-learning contexts within and between
learning institutions, when they emerge?
We have made a solution proposal for the work design problems
mentioned based on the learning community of inquiry (Eikeland, 2004b).
Therefore, in further research
our solution proposal should be put into test and design experiments
should be perform by applying the e-community of inquiry in e-learning
development, implementation and use contexts.
Because we have found that there may be tensions in professional and
cultural values between actor groups in e-learning development, implementation
and use processes, e.g., between teachers and ICT staff, one important question for
further research is:
What kind of tensions may emerge in the e-learning community of inquiry
and how to overcome these tensions?
Concerning our international project ALFA-FADO
recommendations produced in it we propose that in further research

and

the

the recommendations are a subject to be tested in multiple case studies
according to our holistic framework for e-learning.
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9.4 Recommendations for practitioners
According to our research outcomes we give the following
recommendations for practitioners, i.e., learners, teachers, ICT and administrative
staff.
The intrinsic motivation of the learners may be increased and learning can
be enhanced particularly in higher education life long learning, by providing the
flexibility in learning when ICT is utilised. Therefore, the effectiveness of
learning can be increased by including ICT utilisation to learning only as a
supportive and enabling element in which the learning is focused and ICT is in the
background as transparent as possible. This means the supportive activities of a
teacher to adapt the subject matter to be learned to the learner’s learning style and
the learner’s ability to adapt his/her learning style including metaphoric, empiric
and rational styles, according to the subject matter to be learned. In practice the
learning may include formal and informal, as well as implicit learning experiences
which may support the intrinsic motivation and the commitment of the learner to
the subject matter to be learned, having also supportive value for the explicit
learning.
Shared expertise in practice is one promising tendency for the e-learning
course development and implementation. Common and to all learners and
teachers open material banks with various ICT based learning objects for
particular subject areas can be used by learners for their individual learning, and
by teachers for their individual course planning so that from the material bank the
learners and teachers can select only those pieces of information and learning
objects appropriate for their own use. Material banks could be maintained, e.g., in
the virtual library or a common database. The material bank can be a supplement
for the virtual library, but the material pieces and learning objects available are
nearer to the subject area to be learned than a common virtual library material. So
the course development and implementation team members could comprise the
author group of a virtual book the content pieces of which are available publicly in
the networked community. The material banks can support various learning and
teaching methods, encompassing the methods from pure e-learning to a variety of
blended learning. The practices may fluctuate depending on the team members’
own organisation culture. Therefore, the maintaining and using of the joint
learning materials need agreements within the developing team and teaching
community.
Teachers’ new position compared to the traditional teaching has to be
noticed also. Tella et al. (2001) state, that instruction itself does not lead to
learning without students’ own active role in the learning process. Therefore, the
focus in teaching is moving from the knowledge transfer to the guiding, coaching
and supporting of learning. A teacher’s role is a coach, supporter and an expert in
the new ICT based learning environments. A teacher plans, implements and
evaluates tuition and learning in teams. In addition to the educational skills a
teacher is required to have media skills, digital content production skills and
diverse media reading skills (Korhonen, 2004, 188, 189). However, teacher’s role
is dispersed to many various skill areas, and the need for the teaching technologist
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skills is evident. Team work is really needed in the e-learning course development
and implementation particularly in multidisciplinary courses. The transition from
the traditional to the multi-skilled teaching environment causes a lot of extra work
for teachers and, therefore, there is a need for teacher training which in turn calls
for new work enhancement resources.
The learning technologist challenge has to be encountered and solved by
creating e-learning communities of knowing to make the e-learning environment
transparent. Learning technologists, i.e., learning supporting ICT staff, should
learn in addition to technical matters also pedagogical matters. Teachers, in turn,
in addition to pedagogical matters, should learn also technical matters. Mutual
learning advances joint understanding and the ease of the work in the e-learning
community of knowing.
The role of the administrative staff in the e-learning development,
implementation and use processes is important in a sense that financial resources
and activities function within and between learning organisations. In addition, the
management of the learning organisation may enable the formality and flexibility
in the cooperation and coordination between various actors within and between
learning organisations, nationally and internationally.
We see that at its best the e-learning environment within the socially
constructed learning infrastructure is the intervening mediator, supporter, and
enabler between the learner and the learning object supporting and enabling
individuality and communality in learning.
Therefore, in constructing practical e-learning situations further design
efforts should be directed to design and implement learning portals which enable
learners flexible use of the existing information sources and learning objects, as
well as produce and express their own knowledge focused on their learning
objectives both on formal and informal learning situations, i.e., in ordinary life
contexts.
Joint e-learning development and implementation research projects on the
e-learning community of inquiry basis (Eikeland, 2006b), i.e., as the action
research project, within and between the institutes seem to be one appropriate
means to enhance the e-learning. For instance, in Finnish networked higher
education institutes numerous e-learning centres have been established which
foster the research and development on the e-learning area. The idea of the
provincial e-Learning Centres as the networks of the existing higher education
institutes is considered successful and is, therefore, worth further developing in
the spirit of the community of inquiry.
Within and between educational institutes the e-learning development,
implementation and use processes could be useful to see as a mindful process
(Swanson and Ramiller, 2004) in which the development and implementation of
the e-learning dispositions are seen as four sub-processes, i.e., comprehension,
adoption, implementation, and assimilation. These sub-processes being flexible,
imperfection and contradiction tolerant, as well as contextual, may confirm the
mindful e-learning development, implementation and use processes in any
education institute.
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Annex 1
ALFA II-0345-A FADO, project description
Formação Avançada e Desenvolvimento Organizacional suportados por elearning (Application Form ALFA II – Project Sub-Programme A, 20)

The Superior Teaching Institutions (STI) is being forced to react to the
recent social, economical cultural and technological changes. Namely, they are
debating themselves with issues related with the adjustment to new kinds of
students and education level; with the fitting to a new teaching paradigm
focused/centered on the student; with the update of the teacher role – becoming
the one who makes the learning easier. The Communication and Information
Technologies (and, in particular, the eLearning platforms), by themselves will not
solve any of the previous mentioned problems/issues but they can support a new
learning way, a more individualized one, more fitted to each one needs and more
flexible in contents and times. This structural change will make people able to
answer in a more efficient way to the actual challenges.
This is a particular relevant vision to the students who try to conciliate
their own professional and social life with their progression and qualification
specially the ex-students of the STI. They are students with concrete and
extremely demanding objectives. These students are a target public receptive to
the application of a more flexible methodology which allows them to conceal the
employment, study and enjoyment spent time, for instance, reducing their classes
attendance (and travels) making their access to information possible and o the
pedagogical interaction though specifically conceived tools. The structure creation
that gathers these actions to an Institutional level will allow to establish the
requisites determination, the resources acquisition and development, the service
made to the exterior, namely in a way of continuous specialized education in postgraduations through e-learning.
The FADO project objective is to build a strategy and a common
development model to South-American and the European Superior Teaching
Institutions (SAESTI) that allow them to create qualification opportunities through
a continuous education to the whole society involved but specially to their exstudents. Therefore, it is intended to create contact mechanisms between STI and
the students by electronic ways that allow to these last mentioned ones, to keep
updated in what the available education offer is concerned. The possibility of this
strategy can work out from a wide offer school ship common to all the partners
(and later on to other interested STI) and it is an advantage that will be potentate
by the project. The e-learning usage as a support to this education besides assuring
a much flexible approach, just-in-time, fitted to the needs and limits of each
professional will allow these to be virtually integrated in their own STI, creating
spread learning communities that will be extended to the whole partnership
space/scope
The final results expected from the project will be the production of an
analysis report compared to the institutional and academic management already
existent mechanisms related with the advanced continuous education by elearning, pointing out successful cases in each continent and still the elaboration
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of a strategic document to the conception of mechanisms oriented to the
promotion of the continuous education by e-learning on the STI.
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Annex 1a

The question form of the success factors of the e-learning
ALFA FADO
Importância dos factores de sucesso
Importance of success factors

Factor mais importante (número):
Most important factor (number):
Razão:
Why:

Factor mais importante (número):
Most important factor (number):
Razão:
Why:

Factor não contemplado:
Factor not referenced:
Razão:
Why:

Outros
comentários:
Other comments:
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Higher education e-learning in Finland

In this annex the following empirical data of e-learning strategies on
society level, the present state of virtual university and university of applied
sciences on national level, and the present state of the e-learning at Seinäjoki
University of Applied Sciences, are based on the strategy reports of Ministry of
Education, the portals of virtual university and virtual university of applied
sciences, and the statistics, reports and interviews of the e-learning state at
Seinäjoki University of Applied Sciences.
In Finland the higher education e-learning has a short history. Recently the
authorities of the universities and the Ministry of Education have favoured elearning and universities and universities of applied sciences have aimed to
increase it. The higher education e-learning is a relatively new phenomenon and
strategies and plans in various industrialised societies have been built to enhance
the learning infrastructure with more flexible learning environment and its
adoption.
In the information society programme the Ministry of Education has stated
the strategy and implementation plan for the development of the higher education
where the e-learning or virtual learning in the universities and universities of
applied sciences has been emphasised. The recent information society strategies in
EU and Finland have directed away from the technology deterministic solutions
more than earlier and, therefore, emphasise also the “softer” values of the
information society like the combination of the technology and human
contribution, e.g., the communality and the pedagogy of the e-learning. After the
ICT environment and the organisation of the e-learning have been created
nationally and locally, it is time to concentrate on the developing of the pedagogy
which is not the easiest part of the e-learning adoption process in the society.
The virtual university and virtual universitiy of applied sciences are based
on the cooperation between the existing universities and other partners within
which the students are able to take courses relating to their degree programmes in
the virtual university or universitiy of applied sciences while enrolled in a “real”
university which awards the degree. The aim has been among other things
- to establish a high-standard, internationally recognised virtual university
- to expand and diversify research which supports higher education and
virtual university
- to take advantage of ICT for effective, user-friendly advisory, guidance,
learning material, administrative and educational services.
This has been supposed to be achieved through the means of
- intensified networking between universities
- diversified provision and top-quality education and research
- development of relevant pedagogic know-how
- innovative application of ICT to teaching, and
- having an attractive alternative to ordinary higher education
(Information Strategy for Education and Research 2000 – 2004,
Implementation Plan,
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http://www.minedu.fi/julkaisut/pdf/tietostrategia/toimeenpanosuunnitelmaEN
G.pdf )
Already in the strategy of education and research 1995 the Ministry of
Education put forward the implementation programme for the development and
research of the e-learning environment in the universities. According to the
development programs 2000 – 2003 the virtual university and the virtual
universitiy of applied sciences were established and the Finnish Virtual University
and the Virtual Universitiy of Applied Sciences were established on a permanent
basis during the programme period 2004 – 2006. During 2004 the units
developing virtual higher education draw up quality criteria for the materials to be
published in the portals of the Virtual University and Virtual Polytechnic. During
2005 universities and universities of applied sciences had devised quality
procedures for educational materials produced in higher education networks.
(Information Society Programme for Education, Training and Research 2004 –
2006), http://www.minedu.fi/minedu/publications )
On the national level in Finland there is a public virtual universitiy of
applied sciences (http://www.amk.fi or http://www.virtuaaliamk.fi) and a public
virtual
university
(http://www.virtualuniversity.fi
or
http://www.virtuaaliyliopisto.fi). The virtual universitiy of applied sciences and
the virtual university are networks of the existing universities, not the independent
ones. In this annex the present state of the Finnish higher education e-learning has
been considered, including the organisation and functions of the Finnish virtual
university of applied sciences and virtual university according to the information
of their portals http://www.virtualuniversity.fi and http://www.amk.fi, the
environment, functions and characteristics of the higher education e-learning at
SeinäjokiUniversity of Applied Sciences. In addition to the public e-learning
marketplaces there are several commercial e-learning enterprises in Finland
(http://www.learningbusiness.fi/portal/learning_companies. Also members of the
teaching staff at the universities or universities of applied sciences have prepared
and offered numerous e-learning courses to their students individually without
offering the courses to the public virtual market places. There is a variety of elearning platform in use, e.g., WebCt or some open source platforms, e.g.,
http://moodle.org or http://www.fle3.com or some self made learning platforms.

1 Finnish Online University of Applied Sciences
In 2001, the Finnish universities of applied sciences signed a cooperation
agreement that defined the main activities of Online Universitiy of Applied
Sciences activities. The strategy of the Finnish Online Universitiy of Applied
Sciences, 2003 states the following: “The Virtual Polytechnic of Finland is a
networked cooperation organisation formed by Finnish polytechnics. The goal of
the cooperation is to define, produce, and offer internationally recognized, high
quality, and competitive education services and educational entities aiming at
flexible studies. The training and services offered make good use of different
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teaching and learning methods and modern information and communication
technology”. (http://www.amk.fi or http://www.virtuaaliamk.fi )
(The name of Finnish Virtual Polytechnic has been changed to Finnish Online
Universitiy of Applied Sciences)
The Development Unit of the Online Universitiy of Applied Sciences,
situated in Tampere was opened on September 2nd 2002. Via the portal the
universities of applied sciences can market their own organised virtual study
periods for the degree students. The studies should fit into the student’s personal
curriculum accepted by the student’s own university of applied science. For the
degree students courses are free of charge and paid by their own university of
applied sciences via the Online University of Applied Sciences. By the end of
2006, the aim is to provide each student with the chance to gain at least 30 ECTS
of e-learning studies via the portal of the Online University of Applied Sciences
and the aim of the production groups, built mainly of the staff members of
variousuniversities of applied sciences, is to produce ca. 1500 ECTS credits of
virtual courses supplied in the portal.
In the portal it is possible to find e.g., a quality handbook, copyright
agreement templates, tools for the course scripting and production, and entire
process management. There are also pedagogic models and educational entities
available to be applied to e-learning. The eProduction environment enables the
cooperation within and between the production groups built by the polytechnics.
There is also a common material bank and a possibility to reuse the study material
flexibly. In 2003 study products worth 375 ECTS credits were produced in 30
production groups by 300 teachers, students, companies, and other organisation
experts. About 50 new production groups, including 450 teachers have started the
production in 2004 supported by EU social fund (ESF). (Annual Report of the
Finnish Virtual Polytechnic 2003, http://www.amk.fi )
In the administration section of the portal in the eStudent-office, the
courses of an Online University of Applied Sciences can be marketed, offered and
administrated in centralised way.
For the degree students the virtual courses are free of charge. For the
students of the open University of Applied Sciences, the students who study only
particular courses outside the degree, the courses are chargeable. In the portal
students can see the course supply and apply to the courses. Most part of the
courses supplied are in Finnish, but there are possibilities to translate them into
English later.
In the portal teachers can create a virtual classroom through the
information network by using ready-made e-learning environments and tools or by
preparing their own e-learning environments. Through the information network
teachers can interact with students through e-mail, via the discussion area or
through online tasks or chat sessions. (Figure A) (http://www.amk.fi)
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Figure A The e-learning environment (Portal of Finnish Online University of
Applied Sciences, 2004, http://www.amk.fi )
For the teachers the portal of Online University of Applied Sciences offers
ready-made study packages and materials for planning and carrying out teaching.
On the pedagogical discussion forum ideas and opinions can be changed with
other teachers and it is possible to search different solutions and new perspectives
for teaching. With the help of the eProduction environment network-based study
modules can be made and built into graphic format. The system serves, among
other things, as a centralised material arsenal which offers the possibility to reuse
the materials flexibly. The eProduction environment also enables national
collaboration in the production groups producing individual study modules or
courses. The products of the groups are provided with a quality mark. The
production groups have been categorised by faculties/subjects as follows: culture
(humanities), business and administration, natural resources and the environment,
tourism, catering and domestic services, technology and transport, health,
information technology studies, and professional teacher training colleges.
Production groups' activities are based on a will to cooperate and develop
with partners. Agreements are also needed to direct and structure activities as well
as to define different parties' rights and responsibilities. The most important
documents are the project plan, script, and copyright agreements. Agreements
provide parties a financial, temporal and operational framework.
The virtual strategy for the libraries of Universities of Applied Sciences
defines the role of libraries and information services at the Online University of
Applied Sciences. The goals are:
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-

to find means for library and information services to support and develop
e-learning

-

to promote the use of electronic information sources in e-learning

-

to clarify the role of library and information services in the development of
e-learning. (http://www.amk.fi)

In the portal R&D represents the activities of how to develop the Finnish
Online University of Applied Sciences pedagogically and technically. In the R&Dservice there can be found cooperation partners for developing, e.g., new products
and courses, and it is also possible to make contacts with development networks
and sponsors. Also presentations of the activities of Online University of Applied
Sciences, memos of meetings and annual and other developing reports are
available.
Focused R&D activities of Finnish Online University of Applied Sciences in 2004
were:
-

study production in production groups and developing services that
support study production as ESF-projects

-

the development of study services

-

the development of portal and online services

-

further development of quality assurance

-

content producer and teacher training and the development of web-based
study products

-

research and product development of e-learning studies (e.g., multichannel penetration)

-

the development of networking, publicity and internationality

-

the enhancement of the collaboration with library and information
services. (http://www.amk.fi )

2 The virtual university in Finland
The virtual university in Finland (http://www.virtualuniversity.fi or
http://www.virtuaaliyliopisto.fi) offers university level courses to the students.
The FVU (Finnish Virtual University) develops procedures and co-operative
networks in virtual education, with the aim to make them a natural element in the
Finnish higher education system. The activities aim to identify and remove
obstacles from cooperation, and to promote the educational use of information and
communication technologies and electronic access to services.
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On the portal of FVU (Finnish Virtual University) there is stated the ICT strategy:
“One of the tasks of the virtual university is to develop a joint strategy for the use
of information and communication technology in universities.”
For the administration there are the following services:
1. Strategy Services
Support services for the strategic planning of educational information and the use
of communication technology use, including a pool of experiences, an expert
register and tools for monitoring and evaluation.
2. Academic Forum
Exchange ideas with people involved in the development of e-learning and
electronic access services.
3. FVU Online Course Database
In addition to viewing the courses provided, there are statistics of the courses
supplied by universities and disciplines. New courses can be added to the FVU
course database. A project guide and a project management environment can be
found for planning and maintaining web-based projects.
4. Kota Database
Contains data describing university performance by institutions and by fields of
study from 1981.
5. Online Dictionary Finnish-English-Finnish is also available.
The courses in FVU are destined for students enrolled in Finnish
universities and the courses can only be taken by the students enrolled for degree
studies in a Finnish university. Through the FVU portal, students can access a
national database of online courses provided by Finnish universities and academic
networks. Most of the instruction is in Finnish only, but there are potential
possibilities to translate them into English later. The FVU is not an independent
university, and does not award degrees. It is a form of cooperation between the
Finnish universities. On the web site there are also various online search and
counselling services on studies, learning skills and information services.
Online services for teachers aim to support the development of
competence and quality of multiform and online education in Finnish universities,
as well as to promote the co-operative production of courses by academic subject
networks, combining the resources of researchers and teachers at different
universities. The freely accessible services are targeted to all departments,
individuals and networks producing education and educational material.
For teachers in FVU portal there are available e.g., following services:
1. Teacher's toolbox that includes web-based tools and material for designing and
producing online courses.
2. Educational material and copyright issues that include material for supporting
the drafting of copyright agreements for self-produced material, and information
on how to use and gain permission to use existing electronic materials.
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3. Publishing a course that enables the teachers and administrative staff of Finnish
universities to add courses to the FVU course supply, if these courses are open to
students at other Finnish universities.
4. Training support services for educational ICT use.
5. An academic discussion forum for the university community.
The FVU also aims to promote the work of research networks and
provide, together with the Academy of Finland, online services to facilitate
research work within the universities and CSC, the Finnish computer centre for
science.
The Online Courses Database includes all the online courses provided by
Finnish universities and targeted at graduate or post-graduate degree students. The
courses can be completed either totally or partly over the Internet. One example of
the courses supplied in the database is the following course.
Finnish Media and Communication System
Credit units (cu) conferred: 3.0 cu Start date 4.10.2004 - 12.12.2004
Study method: Fully online course
Discipline: Multidisciplinary studies
Course is intended for: The students studying at the universities of FVU
Registration open and close dates: 16.8.2004 - 20.9.2004
Course statistics on 7th Oct 2003 tell that the total number of courses in the
database was 299 and there were 58 active courses. The distribution by discipline
emphasizes the humanities (17%), natural science (12%) and multidisciplinary
studies (33%). The distribution by universities concentrates (more than 10
courses) on the following universities: University of Jyväskylä: 19, University of
Oulu: 18, Åbo Akademi University: 17, University of Helsinki: 16, University of
Tampere: 16, University of Turku: 16, University of Lapland: 14, Lappeenranta
University of Technology: 12, University of Vaasa: 12, Helsinki School of
Economics and Business Administration: 11, University of Art and Design
Helsinki: 11.
.
3 E-learning at Seinäjoki University of Applied Sciences
Seinäjoki University of Applied Sciences (http://www.seamk.fi/english/)
comprises 8 faculties, polytechnic library and two research units (Annex 2) and is
a partner of Finnish Online University of Applied Sciences offering also virtual
courses outside it. Seinäjoki University of Applied Sciences started to support elearning in 1997 by using Finnish e-learning platform Telsi (now Optima) at
Seinäjoki Business School. Telsi was made and supported by the adult education
centre at the University of Oulu. From the year 1999 WebCt platform has been
used and started at School of Health Care. WebCt (http://www.webct.com) is the
mainly used platform in the production of own e-learning materialof Seinäjoki
University of Applied Sciences, but also other open source platforms have been
tried, e.g., Moodle (http://moodle.org), Fle3 (www.fle3.com) and R5Vision.
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Because the current technical e-learning environment is satisfactory the
practical e-learning strategy has been focused on the development of the
pedagogical aspects of e-learning by aiming to diversify the teaching methods
towards blended learning, where the pure e-learning and face-to-face learning are
implemented side by side within and between the courses locally and nationally.
(Kiviranta Päivi, interview 3.9.2004)
Organisationally e-learning at Seinäjoki University of Applied Sciences is
aimed, in the short run, at concentrating to South Ostrobothnia eLearning Centre
(http://www.eopke.fi) with five background organisations (Annex 2). eLearning
Centre aims to help teachers and students to get information about virtual studies
and technologies. The objective is also to make research and projects and to
cooperate, referring to e-learning locally, nationally and internationally. South
Ostrobothnia eLearning Centre and its background organisations are situated near
each other at the campus of Seinäjoki University of Applied Sciences in the new
technology centre building Frami. The learning centre is aimed to enable distance
learning and e-learning for the degree studies as well as open university studies
including adult education as life long learning. On the national level there are also
several other e-learning centres within the universities.
(http://www.eoppimiskeskus.net/,http://www.helsinki.fi/aleksandria/,http://oppimi
skeskus.tritonia.fi/
,
http://www.uta.fi/laitokset/kirjasto/oppimiskeskus/
,
http://www.uku.fi/opk/ , http://www.eoppiminen.tut.fi/english/index.html ,
http://www.elearningcentre.hamk.fi, http://www.yths.fi )
Table A E-learning credit points (ECTS credits) in Seinäjoki University of
Applied Sciences during 2002 – 2006 (Niskanen, 2007)
Faculty
Culture and
Design
Business
ICT
Technology
Agriculture
and Forestry
Health care
and Social
work
Hospitality
Management
Total
(per
student)

2002
0

2003
1729

2004
301

2005
148

2006
198

483
0
0

1033
1200
1470
0

796
373
427
165

1199
302
448
75

1327
360
683
131

24

1941

1011

948

1729

52

0

0

30

6

559
(0.2)

7374
(2.1)

3075
(0.9)

3150
(0.9)

4443
(1.0)

According to the statistics (Table A) during 2002 – 2006 in Seinäjoki
University of Applied Sciences the e-learning credit points achieved by the
students at different faculties, have increased both absolutely and per student.
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Compared to other years the figure of the year 2003 is bigger than others because
of the different booking mode used.
In addition there have been other individual e-learning projects outside the
statistics, implemented by the teachers of the University of Applied Sciences.
In 2001 – 2003 Seinäjoki University of Applied Sciences and a part of its
teaching staff has been involved with Finnish Online University of Applied
Sciences in the following 11 course production groups with c.a. total 100 ECTS
credits: Business School, Language project 12 ECTS credits, School of
Engineering, House building and construction technology 9 ECTS credits, School
of Agriculture and Forestry, Entrepreneurship in farms 7.5 ECTS credits, Forest
10.5 ECTS credits, GPRS system 7.5 ECTS credits, Domestic animal economics
15 ECTS credits, School of Food Management, Premise services 10.5 ECTS
credits, School of Health Care and Social Work, Essentials of health care and
practice 6 ECTS credits, Research net 7.5 ECTS credits, The operational
environment of the social and health care sector 7.5 ECTS credits.
In 2004 a part of the teachers of Seinäjoki University of Applied Sciences
teachers has been involved in the 7 following production groups in Finnish Online
University of Applied Sciences: International Business Studies (Business School),
Plant production (School of Agriculture and Forestry), e-learning in library
science (Business School), Domestic animal economics (School of Agriculture
and Forestry), Construction engineering (School of Engineering), Knowledge
management in construction process (School of Engineering) and Russia as an
operational environment (School of Engineering).
Outside the statistics in the School of Information and Communication
Technology two larger e-learning modules have been implemented among other
things. Linux Academy module, which has been created by the ICT staff of
Seinäjoki University of Applied Sciences in cooperation with some ICT
enterprises, comprises 15 ECTS credits for open university of applied sciences
and 13.5 ECTS credits for ICT degree students. CISCO Network Academy
module, which has been created by a global ICT network enterprise CISCO Ltd,
comprises 15 ECTS credits for other than ICT students and 12 ECTS credits for
ICT degree students. CISCO Network Academy has spread into many higher
education institutes in Finland because there are no fees for the students. Also the
teachers have been trained by CISCO without any fees. Both Linux and CISCO
modules have been popular among the students.
There also have been various national e-learning development projects in
Seinäjoki. In June 2004 the project “The development of virtual learning
environment for adult education” has been started coordinated by University of
Helsinki /Institute of Rural Research and Training in Seinäjoki. The aim of the
project is to enhance ICT based teaching and learning practices in adult education
by focusing on the pedagogical aspects of the matter. The results are supposed to
support both student’s learning process as well as teacher’s pedagogical knowhow in the virtual learning environment. (Kiviranta, Päivi, interview 3.9.2004)
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4 Other e-learning alternatives
Open Online University of Applied Sciences (http://www.averko.fi ) is one
of the e-learning organisations networked with Finnish Online University of
Applied Sciences which offers bachelor level courses to the degree students and
the students of open university of applied sciences. Averko is a cooperation
network of Central Ostrobothnia University of Applied Sciences
(http://www.cop.fi/ ), Rovaniemi University of Applied Sciences
(http://www.ramk.fi/ ) and Chydenius Institute of the University of Jyväskylä
(http://www.chydenius.fi/ ). The courses are free of charge for the students of the
cooperating University of Applied Sciences and the other students have to pay a
course fee.
Some examples of the offered 44 courses in the autumn semester 2004 in
the portal are: Professional Growth 1.5 ECTS credits, C ++ Basic Course 4.5
ECTS credits, Quality management 7.5 ECTS credits, Business Planning 1.5
ECTS credits, Multi Cultural Issues 3 ECTS credits, Basic of Statistic
Methodology 4.5 ECTS credits, Electronic Commerce 7.5 ECTS credits, Health
and Safety at Work 1.5 ECTS credits, Writing Skills 1.5 ECTS credits. Most
courses are in Finnish, but there are potential possibilities to translate them into
English later.
The activities are managed by the team composed of the members of the
cooperation parties. Anyhow the individual tutor teacher of the course is in charge
of the course content and its implementation. Most courses supplied in the portal
use WebCt platform. All the study units consist of the following elements:
- study unit: course information, content description, study program, contact
information
- HelpDesk - support services
- study materials
- communication tools: e-mail, discussion, question and answer- column
and possibly a joint working space on WebCt
(http://www.averko.fi/english/index.html).
On the commercial basis there are also many learning business enterprises
supplying
e-learning
to
the
firms
and
other
organisations.
(http://www.learningbusiness.fi/portal/learning_companies )

