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Abstract
This thesis aims to contribute to the restructuring of the research field of ICT in education by trying
to reduce the complexity of the research with an analysis of the research from the perspective of
research of science. The analysis provides a second order observation of research especially from a
paradigm point of view. The concept of paradigm has been re-defined by applying Niklas Luhmann's
(1995) theory of social systems. The main research task of this thesis is to describe the paradigms
structuring scientific communication in research on ICT integration in education. The research
questions here are based on the understanding that paradigms are structures of the social
communicative systems of science, creating expectations for the researcher about the scientific nature
of the research.
The definition of the paradigm as a selective structure in a social communicative system of science
implicitly defines that the communication within the system is language by nature. In this research,
to separate it from linguistics, the focus is in the use of language in research context, not in language
itself. In practice, the paradigms of research on ICT integration in education are analyzed through
qualitative analysis of metaphors containing ontological assumptions of research and rhetoric
convincing the scientific community of the scientific nature and the interest of research. The sample
articles have been selected according to such a criteria that they can be seen representing the core of
the scientific communication in the field.
From the education point of view, the mainstream of research on ICT integration in education has
led to an immersion of the learning theoretical foundation of the research into techno-economic
paradigms - and in a sense led to fading of broader educational and social perspectives. The
mainstream of the research is shadowing the research that has social and cultural approaches and
critical research interests related to a changing education system and global educational problems.
Although the research puts emphasis on constructive learning theories, techno-economic
paradigms of the research field continue the tradition of instructional technology, which is framing
the concept of "e-Education". This mainstream is not viable in solving the current problems of
education globally. This is not to say that the research field of ICT in education is growing obsolete.
On the contrary, the research is needed urgently but it should focus also on the broader educational
and social developments in a global context.

Keywords: e-learning, ICT integration to education, Luhmann's social systems theory,
research paradigms
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Tiivistelmä
Tämä tutkimus liittyy tieto- ja viestintätekniikan opetuskäytön poikkitieteellisen tutkimusalueen
jäsentämiseen ja selkiinnyttämiseen. Tutkimuksen lähestymistapa on tutkimuksen tutkimus, jossa
tutkimusaluetta tarkastellaan reflektiivisesti ns. toisen tason havainnointina. Tutkimuksessa
lähestytään tieto- ja viestintätekniikan opetuskäytön tutkimusaluetta paradigma -käsitteen avulla,
joka määritellään Niklas Luhmann'in (1995) sosiaalisen järjestelmän teoriaa hyödyntäen tieteellisen
kommunikaatiojärjestelmän valikoiviksi rakenteeksi. Tutkimusongelmat keskittyvät näiden
rakenteiden kuvailemiseen olettaen, että nämä valikoivat rakenteet luovat tutkijoille odotuksia
tutkimuksen perusolettamuksista.
Paradigmat tieteellisen kommunikatiivisen järjestelmän rakenteina perustuvat kieleen, jota
käytetään tutkimusten raportoinnissa sekä muussa tieteellisessä kommunikaatiossa. Tässä
tutkimuksessa näitä rakenteita tutkitaan kansainvälisissä tutkimusartikkeleissa esiintyvien tieto- ja
viestintätekniikan opetuskäyttöön liittyvien metaforisten ilmauksien sekä tutkimuksen lähtökohtiin ja
intresseihin liittyvän retoriikan kautta. Tulkinnassa käytetään kielen käytön tutkimuksen menetelmiä,
pitäytyen metaforisten ilmausten sekä retoriikan yhdenmukaisuuksien ja erojen analysoimisessa.
Analyysin tarkoituksena on jäsentää tieteellisen kommunikaation paradigmaattisia rakenteita.
Tutkimuksen tuloksena voidaan lyhyesti todeta, että tieto- ja viestintätekniikan opetuskäytön
tutkimusta luonnehtii voimakas instrumentaalinen sekä teknis-taloudellinen suuntaus. Suurin osa
tutkimusta hallitsevista metaforista sekä paradigmoista voidaan nähdä tämän laajemman suuntauksen
osina. Orastava sosio-kulttuurinen tutkimus-suuntaus on selvästi edellä mainitun pääsuuntauksen
varjossa.
Oppimisteoreettisesti
orientoitunut
opetusteknologinen
tutkimus
korostaa
yhteistoiminnallisuutta ja sosiaalista kontekstia oppimisen edellytyksenä. Tutkimusparadigmojen
näkökulmasta myös tämä tutkimusorientaatio noudattaa pääosin teknis-taloudellista
tutkimussuuntausta. Tämä on havaittavissa teknologian instrumentaalisuuden korostamisessa sekä
tutkimuksen perustumisessa pääosin luonnontieteelliseen tutkimustraditioon. Tutkimus ei siten erotu
olennaisesti teknis-taloudellisesta tutkimus- ja kehitystyöstä erilliseksi suuntaukseksi. Tutkimuksen
keskeiseksi käsitteeksi nousevat erityisesti "e-education" ja "e-learning", joiden varaan uusi koulutusja oppimismuoto on jäsentymässä.
Sosio-kulttuurinen tutkimusorientaatio, institutionaaliset tutkimuskohdetta kuvaavat metaforat
sekä koulutuksen muutosta korostavat tutkimusintressit ovat tutkimusalan kokonaisvaltaisen
jäsentymisen ja globaalien koulutuksellisten ongelmien kannalta tärkeitä. Poikkitieteellisen, eri
tieteenaloja ja metaforia syntetisoivan viitekehyksen sekä kulttuuritutkimuksellisen lähestymistavan
korostaminen ovat tieto- ja viestintätekniikan opetuskäytön tutkimuksen kehittymisen kannalta
keskeisiä.

Asiasanat: e-oppiminen, Niklas Luhmannin sosiaalisten järjestelmien teoria, tieto- ja
viestintätekniikan opetuskäyttö, tutkimusparadigma
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1 Introduction
“You can’t find a new land with an old map”
(Prahalad 2000).
From the history of education we know that basic ideas of education have not changed
very much since the medieval time. We can imagine that a teacher or a learner from one
of the first universities in Europe most probably could operate reasonably well in the
current university. On the other hand, educational researchers often claim that a paradigm
shift is happening in educational research which will reform education in terms of
methods and structure: from teaching to learning and from classroom to real life, from
one time training to life long education and from stand-alone to networking. New
concepts in learning and the new information and communication technologies (ICT)
have been mentioned as major forces in the paradigm shift in education (Koschmann
1996; Ainley 2000, Smolin & Lawless 2003).
New educational policies, strategies and research programmes related to ICT and
learning, “e-Learning” as these documents are often calling it, have been introduced in
most countries worldwide to support the new ideas of using ICT to enhance education.
Now, in the beginning of the new millennium and the new era of ICT enhanced
education, it is very important to evaluate this paradigm shift in educational research –
how the small “e-“ can really enhance education in the new millennium.
According to recent research (Farrel, 1999), ICT is not only changing the education
system through systematic research and policy-based development, but also through
uncontrollable globalization. The global change in our society means that old structures,
methods and processes can become obsolete in education. Interactive communication
networks, digital publishing and distribution of information in the international education
markets have created an information flood which is challenging learners and teachers and
the whole education system. The same network can connect people to interact and
communicate, but also consume and receive information. According to Castells (1996),
the information network is not only restructuring of our communication infrastructure but
also our thinking and the way we organize the social systems and institutions. This means
functional restructuring and new differentiation in society. In education, it means that
educational methods, management, organization and economy are changing parallel to

18
other social institutions changed by ICT from hierarchical to networking and from local
to global, from analog to digital and from real to electronic, from business to e-business –
from education to e-Education irrespective of the aims of the educational research. The
rise of a new global “e-Education” also means that costs of education can rise too high
and some of the people and even whole nations can be left out of this development
(Rumble 2001).
In order to understand the global change in education, the research in the field of ICT
and education should be changing accordingly and developing new concepts and focus
areas which correspond to these global changes. According to Luhmann and Behnke
(1994) the functional differentiation of social systems makes it basically possible for
systems of education and science to develop functionally separately and autopoetically.
That means that education and educational science as social systems are developing
differently and, at least in theory, independently although they are connected to each
other. The structure and concepts in science do not necessary reflect all the views and
ideas of practitioners in education. However, the practitioners need new concepts in order
to understand change in education. Paradoxically, these concepts are supposed to be
developed by the researchers when researching the practices and practical concepts of
ICT in education. The confusion of practice and theory is obvious and the concepts
created in practice of education have been adopted by the researchers in many cases for
explaining the practice.
According to the current constructive understanding of science, research does not only
discover phenomena from reality, but also creates reality by naming them (Madill et al.
2000, 12). Of course, it can be a problem for the educational practitioners if the concepts
of research do not correspond with the goals and development of the education system of
society. It can even grow obsolete in helping practitioners to solve practical educational
problems. However, one could claim that in this difference with the concepts of science
and practice we have also the seed of development – a new “map to find new lands” and
new perspectives to evaluate new concepts of e-Education.
It is argued that the research field of information and communication technology in
education is currently diffuse and maybe fragmented due the differentiation of the science
and the paradox of theory and practice. Researchers are trying to find new approaches to
achieve a better, perhaps more holistic understanding of the current, complex situation in
the field of study (Driscoll & Dick 1999, Pea et al 1999, Kozma 2000, Richey 2000).
There are already some indications that the researchers in the field of instructional
technology or educational technology are applying a new, theoretically more appropriate
framework for the field although communication theory, systems theory and learning
theories can still be seen to be the main approaches in the research (Ely 1999, Bopry
1999, Kozma 2000). Many field analyses and observations of the researchers aim to set
up new research models and steer the development of the research field, which is, of
course, very welcome.
However, we can ask, if it is possible to influence the direction of the research field
just by announcing new alternative research frameworks and models. Why old research
frameworks still exist and even dominate in the research field despite the new research
models announced? Most of these announcements are based on ones experience and
opinions – not on research as such. According to Luhmann and Behnke (1994) there is a
danger to start searching for “imaginary spaces of other societies” if the criticism of the
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current research is not carried out as research itself. Thus reflective meta-research is
needed in restructuring of the research field.
This study aims at contributing to the restructuring of the research field of ICT in
education by trying to reduce the complexity and fragmentation of the research field with
an analysis of the research approaches and paradigms from a perspective of the research
of science and research paradigms in particular. The meta-analysis can be seen as a
second order observation of the research field and it will not offer any explanations or
causal structures of the development of the research but is rather heuristic and descriptive
by nature. According to Luhmann (1986, 132) second order observation can stimulate
researchers to search for other possibilities for defining the research and see the blind
spots of the current research. It can also help researchers to build multidisciplinary
research frameworks and advise in the integration of ICT in education in practice by
explicating current presumptions of the research concepts that could have been taken for
granted. This research can also be seen as a part of the broader construction of the
concept of modern information and communication system of education.
The thesis will emphasize the research process as second order observation. It is
essential to “step aside” conceptually and methodologically from the research field that is
observed in order to see the assumptions of the research field. The first part of the
research in chapter 2 will discuss research field and paradigm as a research object and
will set the theoretical framework for the research problems and the methods of this
research. The methods are described in more details in chapter 3, although many of the
fundamentals effecting to the selection of the methods are presented in the previous
chapter.
The contextual analysis in chapter 4 will explicate my own pre-understanding of the
research domains in the field for making it possible to select the research articles to be
analyzed and as a starting point for the analysis. Because there are no official
“boundaries” for the research field, it is essential first to define the basic research
domains of the multidisciplinary research field. That will help in selecting the sample
articles that are representing the core communication of the research field and will be
analyzed empirically. Another reason for presenting ICT integration in education as a
context for the research rather than the theoretical framework of the thesis, is to
emphasize the different approach of this research compared to the empirical research in
the field, which is analyzed here. By following the same logic as the research in the field,
there is a danger of not to see the “blind spots” of research communication. This
alternative approach is called as “second order observation”, as explained in chapter 2.
The empirical analysis of the articles explicating the paradigms of the research field
will be explored in chapter 5. The main results of the analysis are summarized in chapter
6 although the descriptions in the analysis chapter will also contain “results” being
descriptive by nature. The discussion in chapter 7 will reflect the meaning and
significance of the research findings in the context of current research and the
conclusions of the research are presented in chapter 8.

2 Paradigms of science as research objects
In this thesis the dynamics of the scientific research in the area of ICT and education is
studied as a complex, communicative social system, which uses language as medium for
communication (Luhmann 1995). This research assumes, that the usage of concepts and
language in general has created a kind of “invisible semantic map” for the research field
of ICT in education that we more or less deliberately use for defining what to research,
how to research and why to research those issues we are researching. Spots, which are
not on the map, are not researched. This map does not come from outside of the research,
but it is written implicitly into the reports of empirical research, because researchers in
practical research are not always interested about the philosophical premises of the
research. This basic level of empirical research can be referred to as first order
observation (Luhmann 1986). In the philosophy of science these maps are often called
paradigms, which consist of the basic assumptions of the research (Kuhn 1970). It is
anticipated that by analyzing the concepts and the usage of language in research reports
and articles in this specific research field, this research is able to identify the restrictions
and possibilities of different assumptions and theoretical frameworks in the field (Aro,
1999, 47-48, Luhmann 1986, 132). This level of empirical research can be called second
order observation, to separate it from the philosophy of science (Luhmann 1986, 132).
The analysis of the assumptions of the research, and the concepts the research is
referring to, can give better understanding of the diffuse research field but also the
practical applications of ICT in education, because the concepts are used by practitioners
and developers as well. Traditional meta-analysis is usually interested only in knowing,
how far we currently are in exploring one single research topic or concept, and how it
corresponds to the object it refers to. In the conceptual analysis as a second order
observation, the concepts themselves and the research communication as texts become
research objects. Therefore it can, perhaps, start new discourses within the scientific
community broadening the scope of the specific research fields of instructional
technology, media education, technology education etc. The new emerging research could
consider better the global change in the technological environments of education, and
education as a self-referential communicative system in the global information society.
The problem with the concept of a paradigm as a research object is, that the research
cannot see what it cannot see. Neither can it see that it cannot see what it cannot see. But
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there is a possibility for seeing some of these blind spots by applying “second order
observation” (Luhmann 1994), where the research in the field is observed by another
form of research – research on research. Of course, this second order research has its own
blind spots as well, but it is possible to see the blind spots, a priori and the latent
structures of other research (Luhmann 1994).
The analysis of the paradigm as a research concept will also serve as the corner stone
for the methodological choices of this thesis. The orientation of this thesis can be
illustrated by cross-tabulating the differences and similarities of research presenting the
first order and the second order observations (Table 1.) This research can, as a second
order observation, bring new perspectives and information for the research by selecting
intentionally different approach and the frame of reference than the empirical research of
ICT integration in education usually does.
Table 1. A comparison of first order and second order observations.
Visible for first order
observation

Non-visible for first order
observation (blind spot)

Non-visible for second order

Critique towards the second order

Non-conceptualized area,

observation (blind spot)

observation, which makes it

“imaginary space”

possible for second order
observation to develop its
observations (The critique towards
Visible for second order

this research)
That part of the research which

Observations of possible

observation

remain unchanged in both of the

constructions, creating

observation (Second order

simplifications which can function

observation is also confined to

as new forms and produce

margins of available theories of

difference

reflection concerning the science)

(This thesis)

In this thesis it is important to separate these two different perspectives on research from
time to time. Some of the chapters will discuss the research field as I see it personally and
some chapters discuss research as a target of the research. Also the discussion on the
research paradigms consists of these two perspectives: paradigm as a research object and
my own reflection of the paradigm I am following, e.g. my own methodological
reflection. This separation is important in two ways: to explicate my pre-understanding
about the research field and secondly, set the theoretical frame of references for this
specific thesis.
The analysis of the structures of science, scientific communities and communication is
an essential part of the sociology and philosophy of science. The main aim of this
research is to reduce the complexity of the research on ICT in education by explicating
the paradigms of the research. Therefore it can be seen as a part of the communication
system of educational science, rather than sociological or philosophical. Thus,
methodologically this research will “borrow” the orientation of sociology. Because the
aim is to contribute to a research field other than sociology itself, this research will not
join the debate on the nature and aim of the sociology or philosophy of science more than
is necessary for achieving the main purpose of the research.
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2.1 A paradigm – research as a piece in a puzzle
“…a man cannot search either for what he knows or
what he does not know. He cannot search for what he
knows – since he knows it, there is no need for
search; nor for what he does not know, since he does
not know what to look for. ” Socrates (Williams
2000).
In the philosophy of science, the concept of the paradigm has commonly been used when
speaking about theoretical assumptions and structures of science and research. It has been
used also in other fields like education, politics, culture, art, etc. describing the basic
differences in thinking. The usage of the concept has changed its original meaning and
now the concept of paradigm can refer to a variety of phenomena starting from a specific
way of thinking in different situations to a worldview. Therefore it is essential for this
analysis to first re-define the concept of paradigm in science, and after that define the
approach, concepts and methods for the analysis of paradigms. This conceptualization
will also shed light on the epistemological background of this research and will help in
choosing the concrete methods for the research.
If we look back to the history of science and philosophy, we can discover that the
problem of paradigm has been bothering philosophers since Socrates. The “debater’s
argument” Socrates presents in a dialogue with Meno (Williams 2000), describes one
fundamental epistemological and ontological problem which affects philosophers’ and
scientists’ work. For Socrates, the answer was the immortality of the soul: because the
soul is immortal and has been born often and has seen everything, there is nothing that it
has not learned. So discovering new things is simply recollecting something it knew
before. For contemporary science, the answer is no longer the same, but, as we can see,
there is still the same question to be answered in contemporary science that Socrates was
reasoning.
Implicitly, all research presupposes a world-view, a collection of fundamental objects,
natural laws and above all definitions of what research is. This is like an immortal soul
for Socrates: the framework of what science already knows. Where the natural sciences
differ from less developed sciences such as economics or psychology is precisely the
presence of strict such rules. These often appear obvious to us. Thomas Kuhn (1970)
called these world-views "paradigms". Immature sciences and complex multidisciplinary
research areas are characterized by not having established any paradigms yet. Therefore
every researcher has to invent the foundation of his research on his own. Research
becomes a random collection of observations that cannot be structured into a whole, since
there is no framework to put them in.
When the paradigm has been established it is a matter of routine, Kuhn
condescendingly calls it "puzzle solving", and Socrates “recalling”. The greater part of
research falls into this category and is not a creative occupation, but exactly puzzles that
can be solved by putting the right pieces in the right order.
In post-modern thinking there is an idea that many different paradigms can coexist and
knowledge is seen as a set of perspectives (Heylighen 1999). As more and more concepts,
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theories and models are developed it becomes impossible for any one scientist to remain
informed about all of them. Researchers are forced to focus on smaller and smaller
domains, becoming ever more specialized. This makes it more and more difficult for
scientists from different domains to communicate and co-operate. Even when they use the
same words, the meanings of these terms can be different in different theories. One can
claim this view to be a relativistic one, leading to nothing in scientific research. Kuhn
himself denies being a scientific relativist because historically the paradigms can also be
seen as puzzles in scientific progress as new theories solve the puzzle better than the old
ones. (Kuhn 1970, 206.) This note can be taken to motivate scientific communities to do
meta-research from time to time to build a whole picture from fragmented pieces of
research.
According to Baber (2000), epistemological relativism, and in some cases ontological
relativism, could be considered a logical possibility (see also Lyotard 1985).
Epistemological relativism is a possibility because the specific social and cultural
contexts in which members of a particular scientific community happened to be located,
influence their perspective. Following from the assumption of all observation being
theory-laden, postulated natural entities can be thought of as theoretical constructs that
make sense only within a specific scientific communities or social contexts where
identical theoretical assumptions, or paradigms, are shared. This observation is very
important, especially when we are exploring multidisciplinary research objects like ICT
based learning environments, which can be seen as a construction of learning
arrangements, social arrangements or organization, and technical application. The
sciences researching originally these sides or aspects of the learning environments can
have, and usually do have, different scientific paradigms. From this point of view, a metaanalysis alone without an analysis of the paradigms of the different research orientations
may be useless.
In practice, the paradigm in a single piece of research can be defined by asking the
following basic questions: How is the research target defined in that research? How does
the research try to acquire information on the target, and why is it important to research
the target? The first question deals with the ontological assumption of the research. The
last two questions lead to the epistemological assumptions and interests of the research.
This distinction of paradigmatic elements of research does not yet explain the essence of
a paradigm as a phenomenon: how a paradigm can exist as a shared constitutive structure
of research in the research field and what are the dynamics of change of a paradigm.

2.2 Paradigms changing the science: a shift or an evolution?
A common, current theme in the philosophy of science suggest that a research field can
come to a crisis, and a paradigm can be changed, resulting sometimes even in a scientific
revolution. Current education research does not talk about revolutions but rather refers to
a paradigm shift. How can the paradigm be changed and who will change it? One could
also ask “how does the scientific community reproduce the existing paradigm and how
can the new paradigms emerge”. The paradigm shift can be seen as a revolution as Kuhn
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(1979) described it. It can also be seen as a very systematic and conscious process of the
scientific community, constructing the theory of science, or as an uncontrollable
autonomous process of a social system of science.

2.2.1 The scientific community shifting the paradigm
According to Kuhn (1970), it sometimes becomes obvious that research is not on the
right track anymore and the search for alternatives will start. This search for a new
paradigm can be called a paradigm shift. Kuhn states that paradigm shifts seldom occur
as soon as a new paradigm is invented, but only when the old one is shown to be
inadequate. A crisis in the research community leads to a total re-evaluation of the
research field. After Kuhn’s introduction of paradigm shifts, the scientific community has
re-evaluated current research from time to time. This kind of research is called “metaanalysis” or “Sociology of Science” depending on the emphasis of the research. Meta
analysis is more interested in the results of the research: summarizing what we already
know. This is very important, especially in multidisciplinary research areas, where there
are many research views and perhaps paradigms side by side researching the same
phenomena. The sociology of science has been more interested in the structure of the
knowledge and the views of the scientific community. Kuhn himself emphasizes research
on the community structure of science, and especially comparing corresponding
communities in other fields (Kuhn 1970, 209).
One variation of Kuhn’s community crisis approach is to understand paradigm change
as result of reflective discourse of the scientific community. According to this community
approach, we can understand scientific traditions and schools as sub-communities of
scientists, and a paradigm as a distinct set of meanings and operations of that community.
From the community based approach one could claim that members of this scientific subcommunity can basically change its meaning system and operations with reflective
discourse, which can lead to the development of new collective practices of this research
community. (Lash 1995.)
There are some problems with the approach emphasizing the reflective research
community, although it sounds quite favorable from the researchers’ point of view. First,
it considers an individual researcher as a subject of change and sees no role for
community structures or social institutions in the change (see Beck 1995) because this
could make the paradigm change uncontrollable and can lead to a crisis. However, the
intent to change the paradigm does not usually lead to a favored change. Second, there is
a groundless presumption that individual researchers really form a reflective community
in a conscious way that has a shared goal. According to this view, researchers should feel
they belong to this community and the community is not only a “liking community”
reading the same magazines and research articles (Lash 1995). It is difficult to define who
belongs to this community and who does not. It is much easier to recognize a
distinguished research paradigm, structures or discourses from the research publications
and discussions than it is to form research communities based on individual researchers’
thinking.
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The change of science can also be seen from an ideological point of view. The
paradigm can be seen as an ideology or as a discursive practice (Fairclough 1995, 12), an
ordered set of discourses associated with a particular social domain or institution
(economics, politics, science, a field of science) and with individual persons. This means
that the research paradigms as discursive practices are always transmitting ideologies and
therefore are politically laden. The boundaries of practices can be rigid or permeable, but
the orders of discourses are constantly shifting and a change in the order of discourse is
itself a part of socio-cultural change. The change in science as a discursive practice is a
change in the use of language (Fairclough 1995, 219). Also Humble and Morgaine (2002)
see the ideological connection of the concept of paradigm. They relate paradigms
fundamentally to the research interests and interests of knowledge, and divide the
paradigms of knowledge into three different categories: instrumental-technical,
interpretive and critical-emancipatory. This relates the concept of paradigm closely to the
ideas of Habermas (1987).
The research on discursive practices and discourse in science could be seen as the
archaeology of knowledge (Foucault 1972), researching paradigms as “monuments” of
language. Foucault suggests that research on discourse should define discourse as
practices obeying certain rules, and they should be studied as they are not trying to see
something else like hidden discourse behind the discourse. The archaeology of
knowledge also should avoid researching the history of ideas, to rediscover the
continuous transition of ideas that relates discourses to what they are now but rather
aiming for a differential analysis of the modalities of discourse. According to Foucault
(1972, 139) research cannot restore the “original” thought, aim or experience at the very
moment at which they expressed it in the discourse. The only thing research can do is
offer a systematic description of research paradigms as discourse-objects.

2.2.2 Paradigm and the emergence of a social system of science
The critical social theory of knowledge inspired by Foucault (1972) would see the
paradigms as discursive practices. These discursive formations have been understood to
be rather independent categories from individuals associated with social domains and
institutions (Fairclough 1995). The recent theory of social systems seems to have also
discarded the idea that a research community as a group of people could co-ordinate the
development of the research field and change consciously the paradigm that is steering
the research. Especially Niklas Luhmann has questioned the whole idea of social systems
as subsystems of people and material.
Luhmann (1995) defines the social systems as communicative functional systems
where people and materials form the environment for social systems although they are
non-separable from social systems. From this point of view, science can be seen as a
communicative social system and all the research domains and branches can be seen as
subsystems of science. By giving this independent role – or theoretical category – for
science as a social system, the systems theory comes very close to the ideas of discursive
practices as “monuments” of language (Foucault 1972) but considers the communication
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structures and selective rules more dynamic, ever changing functions and entities of
communication rather than monuments.
From the etymological point of view, communication means sharing and making
something common. - The word is derived from Latin words Communicatione, to make
common and Communis, shared by all or many (Harper 2001). According to Blühdorn
(2000), the main idea of Luhmann’s theory of social systems is that the system is a
functional communicative system, not a group or a network of people. Sharing is
essential in the idea of communicative systems but once something is shared, it cannot be
returned back to its original meaning. A social system consists of sequences of
communicative events, which are held together by certain rules of communication and
structures of expectation (Blühdorn 2000). According to this concept of social system, a
scientific community itself is not the thing that forms a social system but the shared
distinguished set of assumptions of this community, which are actualized in the
communication of the community and experienced as expectations.
Global processes of generating and sharing scientific hypotheses, of validating and
falsifying theories, of informing about research findings, are communication processes
that are very selective about which research activities and results in science come to light
as scientific (Stichweh 2000, 12). So, from a functional point of view, the rules and
structures of rules creating expectations can be seen to be functioning as a paradigm: a set
of assumptions that is steering the research in different selection processes of the
research. On a larger scale, the same function can also be seen as a core element
constituting the scientific system.
A paradigm as a selection structure of scientific communication defines all the
selections of this scientific system as scientific or un-scientific, true or false, etc. The
communication within this social system reproduces the system, but can also reorganize
and change this social system through this communication. Luhmann’s concept of social
systems has sometimes been considered to be quite consistent because of its self-referring
nature but according to Vanderstraeten (2000), a communication system is an emergent,
three-part unity to which further communication can be connected. The communication
system is structured by a synthesis of three different selections: information, utterance
and understanding.
In this research a paradigm is defined as a selective structure of communication in a
social communicative system of science, which has a specific function in forming the
shared understanding for the science what should be researched, but also its apriori
epistemic assumptions and interests of science.
The basic questions related to these assumptions are what is being researched, how is
researched and why something is researched in the field of ICT integration in education.
Nothing from the environment of this system (practical development for instance) can
come as part of this scientific system or infer its functions unless it is translated to a form
of scientific communication first (Blühdorn 2000, 344).
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2.3 Paradigms as selective structures of scientific communication
The social system selects information from a chaos of possibilities. In scientific
research, the question “what” defines the information that is significant for research in the
specific research field. Basically a researcher could choose his/her research topic from
the chaos of different alternatives, but some alternatives are more obvious and favorable
than the others. In practice the question “what” defines the criteria; for example, which
research findings will be published in a certain scientific publication (Stichweh 2000, 12).
These selection criteria of information describe basically the ontological framework of
the research paradigm. Whether we should consider ICT integration in education as
software packages, computers, learning environments or complex communication
systems, depends on this framework. Each individual research study will enlighten as a
little bit on this basic question and it can also be seen as a constitutive element defining a
(sub)domain of the research field. Usually the criteria are embedded in the basic research
question or the basic problem of the research and are explained in the theoretical
framework of the research.
If the research fulfills these theoretical “prerequisites” or expectations about the
research domain, a researcher can expect that the research will be adequate in terms of
the research domain and maybe it will be funded and published in an appropriate
scientific publication. (Funding as a selection mechanism in science is also an interesting
form of communication but is beyond the focus of this research). Individual research
without further communicative processes (e.g. it is not funded and published) cannot be
seen as a part of a communicative system of science, no matter how brilliant the research
is. Only what is communicated is part of the social system (Luhmann 1995).
While the “information” criterion relates the research to the research domain, the
utterance of information refers to the formal side of the research and can be described
with the question “how”. Of course, for the individual researcher the question “how the
research was done methodologically” is a more relevant question but from the social
system point of view the question “how it was reported to be acceptable as a scientific
communication” is more relevant. From the paradigmatic point of view, this question is
as important as the question “what”. Which forms of research are recognized as scientific
research and which forms of reporting are recognized as scientific reports in a specific
research domain? These two formal questions of research are not separate but go hand-inhand. An utterance in scientific communication means publishing at least in some form.
Methodologically different types of research usually have their own specific forms of
reporting. It is easy to recognize this for example by comparing how qualitative and
quantitative research is reported. Different scientific publications have their own criteria
for publishing as well. Sometimes these criteria can disclose certain research as nonscientific research and the research will not be published. Basically, this question is
connected to the epistemological question of the research that defines the method of the
research and therefore is fundamentally connected to the way the research is reported (e.g
uttered). If these criteria together with the first criteria fulfill the expectations, the
research will be published and the next step of communication in scientific system can
start.
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The question of understanding is probably the most difficult to understand and apply
to paradigm research because the selections in the two previous stages are retrospective
in a way that this last stage gives the meaning for all the previous selection processes.
Stichweh (2000, 10) suggests that we must understand the communicative system bidirectionally: as an ongoing process in time but also as a backward process where
communication starts only if there is an instance which understands and projects the
difference between information and utterance.
In scientific communication understanding is connected to the discussion and
feedback of the scientific community. How does it value a certain piece of research? Does
it criticize it or does it generate further research based on that? A research can be rejected
or even ignored and the evaluation will change in respect of time. From a paradigm point
of view, it is difficult to research this question because the cycle of the discussion is slow
and the discussion forums can vary. The analysis is always related to a certain time and it
cannot bring back the original meanings and understanding of the concepts as they were
introduced to the research. The only thing the research can do is to re-describe the
understanding as it is embedded in the research communication itself.
From the paradigm research point of view, one interesting view to the change of a
scientific system is the so-called autopoesis or self-production of social systems, where
the scientific communication with its selective structures can be seen in a central role in
the paradigm change (Vanderstraeten 2000). Social systems use communication as their
particular mode of autopoetic reproduction and can be seen as emergently developing
systems. An autopoetic system should not be seen as an isolated closed system but an
open system which is interacting with its environment and other social systems all the
time.
How will a communicative system of science change in the context of paradigm
change? The emergent synthesis of the three different selections (information, utterance,
understanding) provides the basic dynamics of the cohesion of the science system but
also for the development of a paradigm as a structure of a scientific communicative
system. The synthesis should not be seen as a static, logical set of selection processes
always producing the same result but more like an ever-changing interaction process
where the system maintains the relation to the whole with a specific function and other
systems with performances (Luhmann 1990. 73).
A social system of science is complex and unstable. A good metaphor for a social
system could be an amoeba rather than a machine, which has a mechanistic (natural
science) connotation or a monument, which has a construction (constructivism)
connotation. The latter metaphor, which has been used for example by Foucault (1972),
has its roots in the constructionist epistemology, which considers scientific knowledge as
a construction, a monument, which can be researched as it is. This is partly true. A social
system is a production of human interaction, but not necessary like a monument, which is
metaphorically based on understanding, that the construction could have had a plan – or a
hidden plan (as the critical philosophy presumes) and the knowledge is cumulative by
nature. Both of the claims can be rejected as the social as a system does not necessary
have any plans – or at least not any major plan – which could lead to the accumulation of
knowledge and construct a solid monument to be researched. Instead, it has a structure of
its own (a paradigm in science), which is based on selections and can be changed only by
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the system itself and the change is rather qualitative than cumulative by nature. A system
like this develops autopoetically (Luhmann 1995), and therefore is always provisional.
The social system is a dynamic autopoetic system, which not only reproduces the
paradigm structures but also can change the paradigm evolutionally. It can also split and
form new paradigms in terms of specialization and differentiation of sciences. In practice,
it looks like a competing paradigm, striking the old one although it existed first as an
emerging new “tentacle” of the old “amoeba”, which can grow and form a new “amoeba”
of its own. Many paradigm sub-systems can exist parallel in science as we have seen in
the postmodern era. This does not mean necessary that the science has totally lost the
reference, but merely illustrates the hypothetical and provisional character of all
knowledge (Luhmann & Behnke 1994). Only the evolution of the science, society and
other systems will show which branches will develop further and which will become
obsolete.
The difference in Luhmann’s (1995) thinking about the development of social systems
compared to some other constructive epistemologies like enactive constructivism (Bopry
1999) is that the social system and its autopoetical evolution can not be returned back to
the intentions of individual persons, and therefore the social systems cannot be formed or
changed by an individual person or even a group of people intentionally. The human
interaction system and social communicative system are interrelated to each other but
fundamentally different although the same processes of self-reference and autopoesis can
be seen as main the features in both of them.

2.3.1 Information selection defining the research domain
The question of what is relevant information for the research field or the domain of ICT
integration in education depends on how the research object is defined in the research
communication. When we look the definition of the research object from a
communication point of view, we can see it as language and concepts.
Traditionally, in sciences following the research idea of natural sciences, the
relationship between a concept and its object has been presented three dimensionally,
where a concept has been seen as an exact representation of the object. A concept can
have a name, which is pointing directly at the same object. This means ideally that a
researcher should name the research object strictly by using names coming only from the
selected theoretical background to keep the research object fixed. This classical
representation triangle (Figure 1) has been adopted by natural sciences, and the research
of information technologies seems to have adopted this as well (Verrijn-Stuart 2001, 9).
This assumption of representations has made it possible to create the concept of “exact”
sciences, and it has been used also by some of the research in social sciences.
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Fig. 1. Classical representational triangle (Verrijn-Stuart 2001, 9).

In social sciences there is an abundance of different theories, concepts and names
pointing to the same object. Any objectively measurable pattern in social interaction, for
instance, usually has many explanations depending on the theoretical orientation of the
researcher. That explains the conceptual diffusion in the research field of ICT integration
in education in many cases. Many research problems in education in general and
educational technology in particular is considered as multidisciplinary research objects,
but how a common, shared conceptual framework for the research can be found?
Current research in social sciences and language research has not adopted the classical
representation triangle as such. According to Luhmann (1995, 94), naming the object is
more symbolic generalization than relating a name or sign strictly to the object. This
means that symbolic generalization will bridge the multiplicity of meaning dimensions
and keeps the concept accessible for different moments of meanings. So, the first
understanding of the meaning of the concept can be different from others, which allows
consensus with different understandings in details and can display local “bits of
meaning”. Symbolic generalization also makes it possible to solve logical problems
because even a contradiction or a paradox can have a meaning.

Fig. 2. Symbolic generalization (Luhmann 1995) and root metaphors (Aro 1999) in
connection with ICT integration in education.

In practical research publications, the symbolic generalization means that, for example a
new organization concept in one article can be named a virtual university and in another
article a web portal instead of a virtual university, but still this allows researchers to start
discussion of the phenomenon even with different exact understanding of the concept. All
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meanings can still point to a real “object” in “the physical world” or in “the social world”
where ICT is changing the operations, structures and functions of the education system
(see figure 2).
An analysis of concepts and the symbolic generalizations that are defining the
ontology of the research object can be seen also as an analysis of conceptual metaphors.
The concept of conceptual metaphor developed by Lakoff (Lakoff & Johnson 1980)
among others, pointed out that in conceptual thinking the essence in not only on language
per se, but in figures of speech and in the specific way of using language metaphorically
when naming the concept. According to this view, instead of trying to find fixed, exact
and correct meanings for phenomena like “virtual learning environment”, or “course
management system”, we should be interested in finding out what kind of metaphors are
used when pointing to the information and communication systems in education or what
names are used for ICT integration in education, etc. By analyzing these metaphorical
expressions we can find out the original concepts (Lakoff & Johnson 1980, Luhman
1995) or “root” of metaphors (Aro 1999) that is shared by many different metaphorical
expressions.
Metaphors emerge in all cultures as figures of speech that relate abstract matters to the
physical reality (Lakoff & Johnson 1980). A conceptual metaphor is a shared – but not
exact - definition for the concept. A metaphor is not necessarily created for a purpose, as
it can emerge in a similar manner to any other cultural object. Cyberspace, for instance, is
a metaphor using the meaning copied from physical space, which makes it more
understandable for people because things can happen and places are entered like in real
space.
In practical applications, a metaphor can also be reinforced by visual means by
changing the figures of speech into virtual space with the help of graphical images. From
the viewpoint of human experience, the metaphor can be as real as physical reality
(Lakoff & Johnson 1980, Ohl & Cates 1997). If we look what is directing human action
in practice, cultural artifacts are, after all, as real as the physical objects or subjective
experiences.
Metaphorical expressions used in technological applications in education carry the
cultural meanings and the pedagogical suppositions when implemented in education. We
can assume that the new concepts related to the integration of ICT into education are
capable of reproducing and transforming the processes that can be found in traditional
education. The transforming and reproduction process is based on the metaphors we are
using for naming the applications. Technology is never just a neutral tool in education.
It is also argued that metaphors can be based on pre-existing structures, while at the
same time partially structuring the target domain by mapping knowledge of the source
domain onto the target (Johnson 1993). This means that the metaphors can be layered and
the upper layers of meanings will inherit the meaning from the lower layer. Johnson
(1993), for example, claims that metaphors as image schemas have an active role in the
constitution of our conceptual system and in the way we reason.
In metaphorical projections, metaphors involve mapping of structures and features
(including an image-schematic structure) from a source domain onto a target domain.
One consequence of this is that whenever an image schema is projected onto an abstract
domain, it carries over its internal structure, and with it, its particular "logic" (Johnson
1993). It is anticipated that the metaphors used generally describing applications of ICT
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like virtuality, platform, space, bits, community, network, (see Schultze & Orlikowski
2001) will be used to understand educational applications of ICT as well. These
metaphors will bring part of the meaning into education as a heritage.
According to Lakoff and Johnson (1980), many of our metaphors can be rooted back
to our physical and bodily experiences of the world. We are using our bodily experiences
by using metaphors for understanding more abstract concepts. On this basis, metaphors
can be divided into two further sub-categories: orientation and ontology metaphors.
Orientation metaphors express directions, advancement and navigation: going in and
out, going forward, coming back, time is movement etc. These metaphors give the user
information about the priorities in the operation environment, about the order in which to
proceed in matters such as learning or the structure of knowledge. For example, the
course outline is one of the most important navigation tools for a course.
Ontological metaphors express the fundamental nature of things and can be divided
into two different categories. Essence metaphors express the entity and substance of
things. Answers to the question “what is all about”. Some things are experienced as
resources, tools, etc. These metaphors communicate to the user conceptions about the
structure of knowledge, among other things. Some metaphors dealing with the names of
things are important, like course, project, module, etc. Container metaphors express
things like areas, fields of vision, events, etc. We can say that something is in the Internet,
in the virtual classroom, in virtual community, etc.
Orientation metaphors as well as some ontological metaphors have been extensively
used in computer interface design. It is now obvious to everyone that we store “files” in
“folders” by “dragging” the “file” from the “desktop” to “my documents folder” for
instance. It makes it easy for us to understand the nature of the abstract processes that are
basically produced by digital (on-off) calculations.
These metaphors are important, as they communicate to the user the "places where the
action takes place" in the learning environment and where different types of contents and
things are situated (Ohl & Cates 1997). In ICT integration in education, these places often
simulate real places such as the virtual classroom, lecture hall, library, etc. At the same
time they also transfer pedagogical procedures to these learning environments as
metaphorical projections. In the metaphorical analysis, it is important to analyze the ways
the metaphors are combined or layered.
Many of the metaphors are implicit and we are using them without noticing. For
example, in everyday life and in social sciences the essence of society or social
institutions is described by using metaphorical expressions. We can say, that the society is
“sick” or the university is “producing” information or the organization can “learn”.
Behind these metaphorical expressions can be found a “root metaphor” (Aro 1999, 42),
which defines ontologically the society as an “organism” and the university as a
“factory”, or an organization as a “human being”. The root metaphor can be identified by
grouping the metaphorical expressions according to differences and similarities in their
meaning and context in which they are used.
Van Schalkwyk (2002) views the metaphor as playing an important role in coconstructing realities, also research realities. Many theorists have attempted a definition
of metaphor that can describe its value and usage. We can say, for example, that metaphor
is a device for seeing something in terms of something else. It brings out the “thisness of
a that”, or the “thatness of a this”. Indurkhya (1992, 246) explains a metaphor as "an
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unconventional way of describing (or representing) some object, event or situation (real
or imagined)". The process underlying the use of metaphors is essentially that of
projection, an unconventional way of interpreting the concept network in a different
context or target realm (Indurkhya, 1992). Multiple realities can be constructed from the
same metaphor, whereas many metaphors can be conjugated to construe one consensual
domain of meaning or reality. A good example of this is the usage of “e-“ in the
beginning of the word, which can give the same property for a multiple of other domains,
like e-learning, e-mail, e-business, etc.
Metaphorical analysis is specifically relevant when constructing a conceptual
framework for researching the ontological definitions of the research object as one of the
selection structures of the communicative system of research in ICT integration in
education. In fact, this is the fundamental structure defining empirically the research
domain as a separate field of study. This definition is always different compared to the
normative definitions of researchers, thus the normative definitions are required for
formalising the field at universities for instance. New structures for disciplines, funding
mechanisms for research, research posts for universities etc. can be established in the
research field when the field is developed enough to be recognised by the scientific
system itself as a field.

2.3.2 Utterance - selections in epistemic assumptions
What makes a research article to a scientific article? In this research, the distinction
between any article and a scientific one is made from the point that a scientific article
describes more precisely why we can trust that the information reported is true. In
practice this means that the article must be more precise in describing the research
design: how the method of acquiring the information is reported, how the analysis is
reported, how the results are reported and how the trustworthiness of the research is
evaluated. It attempts to answer the basic question: what distinguishes true (adequate)
knowledge from false (inadequate) knowledge? Practically, this question translates into
issues of scientific methodology: how can one develop theories or models that are better
than the competing theories? (Heylighen, 1993.) In the philosophy of science, these
questions are studied by epistemology, which is the branch of philosophy that studies
knowledge.
Historically, epistemology was concerned with the sources or methods of knowing:
which methods of belief-formation, which routes to belief, augur well not only for belief
production but for the production of knowledge? Which routes to belief offer good
prospects (or the best prospects) for yielding true, justified belief? (Goldman 2001)
In the research concerning the paradigmatic communication structures of science, it is
essential to see how the trustworthiness of information acquired in research is justified in
communication. In this thesis, it is not an intention to analyze the “real” epistemic
assumptions of the researcher as an individual and how the researcher actually ensured
that the information in the research is true, but how the researcher is able to convince
rhetorically the publishers, other researchers and readers of the scientific nature of the
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report. Due to its own epistemic basis, this thesis is not even able to make such
interpretations of “original” meanings, as Foucalult (1972) explains in the archaeology of
knowledge and Luhmann (1995) in the theory of social communication systems.
Discourse and communicative structures cannot be returned back to the individual,
intentional operations, e.g. researchers “actual” thinking and operation, nor any hidden
discourses can be found. The communication structures can be described only as they are.
In the description of the scientific rhetoric related to the epistemic bias of the research
only a three-dimensional description to realistic, contextual and constructionist
epistemologies (Madill et al. 2000) will be possible. The typical utterances related to
these epistemic approaches could be described and identified. Any more detailed analysis
could be too ambitious in the context of this thesis which is aiming only to identify the
selection structures of utterance of the communication. More detailed analysis is a
separate research project aiming at philosophical analysis of the epistemic approaches.
Madill et al. (2000) associate the basic differences in the three different epistemic
approaches to the discussion of objectivity and reliability of the research. These qualities
come under discussion when different scientific approaches are compared and the essence
of science is discussed. Madill et al. (2000) relate overwhelming reliance on statistical
analyses to achieving objectivity and reliability. Any competent researcher could repeat
the research and come to same conclusions. Consistency, stability and repeatability can
be associated with this approach. According to the realistic approach, research is
discovering knowledge. Steiner (2002) relates naturalistic epistemologies also to
technicity, which can relate a naturalistic approach to the instrumental relationship to the
research subject calling them to “clients”, “consumers”, or “end users”.
According to Madill et al. (2000) critical naturalistic epistemological approach to
scientific research is very close to contextual or contextual constructionist
epistemologies. Typical of these approaches is emphasis of inter-subjective meanings and
rather replacing the “objectivity” with “permeability”, the capacity of theories or
interpretations to be changed by encounters with observations. This means the research is
emphasizing the locality, provisionality and situationality of knowledge (Madill et al.
2000). Contextual research usually “grounds” the results to original observations or texts
and sometimes uses the research subjects as judges of the truth (Madill et al. 2000).
Radical constructivism does not seek any justification from the participants account of
the research results because it does accept the idea that the language could represent the
reality hence knowledge is considered as a discursive construction. (Madill et al. 2000).
According to constructivist epistemologies, the objectivity of the research is not
necessarily counterpoised with subjectivity but rather it is dependent on subjectivity.
Radical constructivism does stress the importance of providing raw data to assess the
adequacy of an analysis. (Madill et al. 2000).

2.3.3 Understanding - selections in interest assumptions
When analyzing understanding, the ultimate goal of the research, the analysis is still an
analysis of communication selection structures. The meaning of each piece of research is
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in its own goals and interests as expressed in the research report. Sometimes these goals
are expressed clearly and sometimes not so clearly. Sometimes the expressed goal of the
research is only part of the value structure and interest the research is aiming at. The
ultimate understanding of the research field is embedded in the goals of the research.
The concept of “research interest” was introduced by Habermas (1987) to explain the
connection between knowledge and society. According to Habermas (1987, 308) there are
three categories of processes of inquiry on which the knowledge-constitutive interest of
research can be demonstrated. The approach of empirical-analytic research incorporates a
technical cognitive interest. Historical-hermeneutic research incorporates a practical
approach and critically oriented research incorporates the emancipatory cognitive
interest.
Habermas’ concept of “interest” has been widely used in the sociology of science and
in educational research. In education the question has been what the interest of teaching
and education is in general. A tradition has emerged of emancipatory research and
education among critical science researching hidden agendas and power structures among
the actors in education.
According to Blühdorn (2000, 351) the central argument in Habermas’ thinking on
research interests is that underneath the communication of a social function system there
is a subject-centered communicative rationality or ideology, which can provide a
counterweight to the function codes. So he basically believed that a human intention
could steer the interest of a social system, which in the context of this research is a
research paradigm.
The interest of research can also be seen as a discursive formation, where researchers
are actors of discourse and agents of social change. In this view interests and strategies of
individual researchers are seen through embedded social and political constrains.
(Skillington 1997.) From this critical philosophy’s understanding one could draw the
conclusion that some strategically positioned researchers or a group of researchers could
consciously steer research within a certain paradigm based on their own ideologies.
Further, the problem for research on research interests is to find these strategic agents
influencing the paradigm and uncover their political intentions.
There are also some other approaches to understand the concept of interest. According
to Lemke (Lemke 1995) humans are self-organizing systems that set their own goals and
produce order without having external order imposed on them, or, more precisely, they
participate in ever-larger self-organizing supersystems in which there are always new,
emergent goals at each stage. As actions occur, they change the possibilities for further
action, and goals change along the way. Lemke calls this model an emergent agenda,
which is a cognitive model of how action agendas and goals emerge through the
dynamics of self-organization in collaborative activities.
The idea of emergent agendas does not explain very much about the supersystems as
an environment of humans and where the goals of the supersystems come from. The
explanation still remains individualistic, assuming that agendas will emerge in
collaboration with other people and their agendas. This point of view cannot explain the
existence and dynamics of research interests as part of a paradigm that is a structure of a
communicative social system of science. If a researcher wants to participate in a scientific
communication, the emerging interest of the researcher, as Lemke describes it, does not
emerge only in collaboration with other people without any imposing of external
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influence. In fact, the expectations coming from the communication system of science or
a specific subsystem of science or a paradigm will be imposed on the motivation of the
researcher. These expectations can be seen to be the results of the interaction between an
individual researcher and a paradigm system and can be understood in terms of selfsocialization: intentional action of the individual cannot control the effect of the action on
the paradigm system and a paradigm system cannot transform the paradigm for the
researcher.
The structure of the communicative system consists only of expectations and of
expectations of expectations, which will interfere with the researcher. The result is not a
consensus, not a total socialization of the researcher. The possibility of disagreement
from the researcher and the possibility of ignorance in the paradigm system will create
the dynamics of autopoetic self-organization in both of the systems: in the researcher as a
human system and in paradigm as a structure of a social system of science (see
Vanderstraeten 2000).
To understand research interests being realized in a paradigm structure we have to
understand two different kinds of functions in a social system: First, interaction with the
environment of a system like communication, expectations, self-socialization and second,
communication with the other systems, like economics, politics and law. We have to
remember that each of the social systems is a part of a larger system of society and
therefore is not isolated from the rationality and communication of the other systems. So
the interest is not a hidden agenda, but a reality that makes research meaningful for the
researcher and for the society.
We can assume that a research interest will be embedded in the research texts in a
rhetoric form expressing the goals and purpose of the research. These expressions may be
interfered with of agreements and dis-agreements with the individual researchers (= their
own interpretation of it) and is necessarily interfered with of the rationalities of the other
systems of the society. We can expect to identify these expressions of interests from the
research documents or publications intended to communicate with other researchers and
explaining the goal of the research.
The interest of research can also be seen as the social relevance of the research. The
researcher tries to seek a larger meaning and context for the research from two different
points: responding (giving meaning) to the information presented by other researchers on
that specific topic and by expressing new information (results) for other researchers to be
evaluated. In this way, the researcher is looking backwards to history and forwards to the
future in this process. The analysis in this research can seek answers to questions: the
“why” in the beginning of the research when the researcher contextualizes the research
and the “so what” in the end of the research when the researcher suggests the significance
of the findings of the research. In this context, the interest of the research can be seen as a
documented part of the understanding process of the communicative system. Especially
the rhetoric text where the researcher is seeking the motivation of the research from a
larger, societal context, will communicate the researchers understanding of the research
interest that is expected to communicate.
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2.3.4 Research reports as products of a meaningful contextual act
To understand the research reports and articles as products of personally and socially
meaningful research processes within a scientific communicative system, we need to
make some basic definitions in relation to time-bound activities and social.
In everyday experience, we can consider time as an entity which can be observed and
measured objectively. The past and future can be understood on this basis. In the research
observing cultural artifacts and phenomena, this definition of time may not be
satisfactory. Luhmann (1995, 78-79) defines the flow of time as a difference between two
presents, which are simultaneously given. In any event, it is impossible to experience or
to act in the past or in the future as it was or as it will be. Only the temporal horizon shifts
as time progresses. So the futures and pasts can only be thematized, not experienced or
acted. This means that events and objects do not have any exact original meaning but a
generalized, slightly different meaning that we give it in our temporal acts. For example,
when a researcher writes a research article and publishes it being personally sure that the
content is scientific fact, it will be understood slightly differently when another researcher
is reading it in different time, in different place and in different social context. There is no
exact original meaning to recover but the meaning is given recursively. Still the research
can be recognized and understood as a scientific research article only representing the
time and context in which it was created.
Time is the dimension which divides the processes of temporal interaction and social
communication in Luhmann’s (1995) social systems theory. All the actions happening in
temporal, like social interaction between individuals, are related to a social dimension,
but they are not entirely the same processes as the social communicative processes. The
social dimension is “timeless” in the sense that it has been developing historically
through interactions but it cannot be retuned back to a temporal interaction system any
more. Thus, the social system carries the meanings over the time and even over
generations – but not exactly as they were experienced in the temporal interaction but as
symbolic generalization (Luhmann 1995, 94) of concepts.
In the same way, the elements of physical world, like our bodily experiences, culture
artifacts like books, technology, etc. are always present in meaningful action. The
following figure illustrates the three dimensions (Luhmann 1995, 87) in which context a
research report (as a culture object) and concepts (as conceptual metaphors and tools), as
a part of scientific communication, can be understood.
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Fig. 3. A contextually and personally meaningful research process producing research reports
as culture objects (text).

The difference with some of the constructive theories, which has been commonly used
for understanding meaningful activities in research is that the interaction system
(individuals intentional activity) is not able to change or control the other systems of the
social and physical world as intended but only having responses which can increase one’s
understanding of these systems. According to Luhmann (1995) all the systems are
dynamically different and will change autonomously (autopoetically). The naïve idea of
constructing a scientific system intentionally as a project can be discarded. The fact that
the researcher refers to previous research and gives some meanings to the phenomena or
events in his / her research does not mean that exactly the same meanings will be
transformed from research report to research report. And again, the readers of the report
may understand it differently. Each of these interpretations will be performed from a
certain temporal horizon which is unique.
If we look at the genesis of the conceptual metaphors (Johnson 1993) as carriers of
meanings from the point of a temporal horizon (rooting even back to bodily experiences),
a symbolic generalization and three-step selection process of the social system (Luhmann
1995), we can see that the conceptual metaphors (researchers’ conceptual tools) have
historical layers of meanings. Originally simple physical objects and bodily processes
(like orientation, movements, flow of time etc. – different personalized “tools”) have had
more conceptual layers of meanings when the researchers and scientists have invented
ever-increasing complex systems.
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Fig. 4. Temporal and social dimensions in the research process (see Stichweh 2000, 10).

In temporal acts (see figure 4 above), the research process and the writing process of each
of the sample articles consist of the historical chain of developments of the research
object, the problem, the framework and the paradigm. The researcher constitutes the
framework of references, concepts etc. on the basis of his/her understanding of the
current state of the art in the field of study. In this process, the researcher is giving
meaning retrospectively to the previous articles and publications, which can be, and quite
often is, different from the intended meaning of these previous researchers. In fact, each
researcher will discard most of the information available in the field by not commenting
on (or understanding) it, or because some of the information does not “fit” nicely in the
framework. Thus, by creating their research framework and defining the research
problems, researchers are participating to the selection process of the communication
system of science (e.g. research paradigm). By this peculiar way the researchers are
interfering the selective structure of the social system, or discursive practice and the
monuments of concepts, as Foucault (1972) would say the same thing.
The process will continue in another time and also reports and articles can be
commented on or ignored by other researchers. From the individual researcher’s point of
view, the paradigmatic selections of the research are time dependent and can be viewed of
as subjective, though reflective actions. In fact, the reflection happens always in the
framework of the communication system (or as discursive practice) and therefore can be
considered also as expectations.
The historical analysis of temporal research interactions in different times would be
the comparison of these subjective choices at different times and it would be quite useless
as Foucault (1972) explains. Instead, if we look at the same process from the “timeless”
social communication system point of view, the conceptual ideas to be presented
(information), the ways of acceptable scientific communications (utterance), and different
generalizations and understandings (understanding) are embedded in each of the research
report and articles. We can call this embedded structure also a paradigm. In order to get
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an historical perspective for the analysis, the researcher can “scratch” the layers of
meanings, like an archaeologist does, for the historical objects.
So, theoretically one single article could be broken into meaningful units and
interpretation of the structures of scientific communication spelled out. The problem may
be that the current development of research techniques does not provide widely accepted
valid analysis tools to make any generalizations based on the analysis of one single
article. The descriptive and interpretative validity (Johnson 1997) can be questioned and
the interpretation would easily be understood as a personal opinion, and not considered as
scientific research. Especially these research approaches with realistic epistemologies,
which are seeking objective evidence for the generalization of the result, would not
accept this kind of research without measures like methodological, investigator or data
triangulation (Johnson 1997). Therefore in this research, multiple articles will be selected
(data triangulation) presenting roughly the same time period (2000 – 2001), but various
research orientations as explicated in the contextual analysis. This will result in better
coverage of the field and therefore better descriptive validity, although it will generate
much more text to be analyzed. The amount of text will postulate a computer based
qualitative analysis process.

3 The design of the research
3.1 The research questions
This thesis aims to contribute to the restructuring of the research field of ICT in education
by aiming to reduce the complexity of the research by analyzing it from a perspective of
research of science. The analysis provides a second order observation for the research,
especially from a paradigm point of view. The concept of paradigm has been re-defined
in previous chapters to better fit Niklas Luhmann’s (1995) theory of social systems. The
theoretical approach is also quite close to Foucault’s theory of science as discursive
practice, but prefers to use more a dynamic social systems concept instead of
understanding concepts and scientific texts as “monuments”.
The main research task of this thesis is to describe the paradigms that structure
scientific communication in the research of ICT integration in education.
The research questions are based on understanding that paradigms are structures of the
social communicative systems of science (see Luhmann 1995) creating expectations for
the researcher about the scientific nature of the research. The paradigms are based on
three different selections of information, utterance and understanding, which create
expectations in the ontological and epistemic considerations of the research and the
considerations of research interests.
In this research these three selections have been understood as practical ways of using
language describing what is researched (ontological presumptions of ICT integration),
how the research is uttering the information (related to epistemic presumptions) and why
the research is studying the topic (the research interests and social relevance of the
research). The correspondence of the research considerations and communication
structures are summarized in table 2.
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Table 2. The basic considerations in research and their counterparts in research
communication.
Research considerations (temporal)

Selection structures (social)

Ontology:

Information:

What is the research object?

What concepts can be used in defining the research

Concept analysis, definition.

object?
Conceptual (ontological) metaphors; root metaphors.

Epistemology:

Utterance:

How can it be researched?

How to convince the reader about the scientific nature

Research design, methodology.

of the text.
Scientific rhetoric.

Relevance:

Understanding:

Why the research is needed; what is the purpose of

Why the research has been done. What has been seen

the research?

as purpose of the research, ultimate goal?

Social & theoretical relevance.

Research interest rhetoric.

The main research task is divided into the following research questions:
1. How do the different research orientations contextualize currently the research field
of ICT integration in education?
The first research question is explorative, and aims to connect the phenomena of ICT
integration in education to research domains represented in journals and articles to be
analyzed:
This research question is answered with a context analysis, which will connect the
phenomena in the field in to the research domains the research is concerned with. The
context analysis will explore the relationship between ICT and education at all the levels
of education system. This analysis also emphasizes the nature of this research as a second
order observation by considering the research of ICT integration in education rather as a
context than a theoretical framework of this research. The analysis makes it possible to
choose the articles representing the core research communication in the field for closer
analysis.
The next three research questions aims at a closer analysis of the characteristics of the
communication structures based on the selected research articles.
2. How are the research domains structuring the research communication in general?
3. How does the rhetoric in a research utterance structure the epistemic foundation of
the research communication in these research domains?
4. How does the rhetoric in the research structure the ultimate purpose and the interest
of the research communication in these research domains?
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These questions will be answered by selecting and describing scientific journals and
research articles, which represents the core of scientific communication in the research
field and analyzing these articles from a rhetoric point of view.
The last research question will focus on the concepts and conceptual metaphors in
research communication when referring to ICT integration in education. These concepts
are mostly metaphorical expressions and form the core of the research by setting the
ontological, and therefore also the epistemological basis for the research paradigms.
5. How does the current research conceptualize ICT integration in education in the
research articles?
This question is answered with a conceptual metaphor analysis explicating the conceptual
root metaphors for the metaphorical expressions in the research articles. Finally, based on
the analysis of the previously described questions, the main research task will be
answered and the paradigmatic communication structures explicated.

3.2 Phases of the analysis

3.2.1 Context analysis
This part of the thesis is setting up the broader systemic context of ICT integration in
education. This context can be used for defining the domains of the research in ICT
integration in education. The context analysis will be based on exploring the recent
writings, research and development at all levels of the education system: global,
institutional and individual levels.
The intention of the context analysis is not so much to create a systematic detailed
analysis of the research field but setting an initial blueprint of the research approaches
and structures of the research field. The context analysis will form also my subjective
pre-understanding as a researcher that helps me to identify the appropriate research
domains framing the research field, identify the appropriate research reports for the
empirical analysis and finally offers the context testing and evaluation of my research
findings.
For the reader, explication of the researcher’s pre-understanding is very important in
terms of contextualizing the researchers thinking and also for evaluating the meaning and
value of the research. By placing it in the empirical part of the research, it allows us to
see the research field as a research object rather than my research framework. It also
allows the researcher to better reflect on the research field as a system – not a starting
point of the research. That is what I mean by choosing consciously different perspective
to the research field than the first order observation – the empirical research in ICT in
education.
The result of this contextual analysis is an exploration of the research domains in ICT
integration in the education system from a research orientation point of view. It will help
to choose the scientific journals and articles for the empirical analysis and it forms the
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conceptual basis to reflect on the research findings and draw conclusions about the
paradigmatic structures of the field.

3.2.2 Empirical analysis of the paradigmatic structures in the research
communication
Theoretically, the research of communication structures can start inductively from scratch
without any existing structures and base the theory on the empirical findings, or it can
start deductively from the existing structures and pre-understanding of the researcher
(Gibbs 2002). There are at least two reasons not to start from scratch: First, the
recognition of the research field is the prerequisite for this specific research. Without any
normative or subjective definition of the field, the research would not find any foundation
to start. Secondly, the researcher has a pre-understanding of the field anyway, so it makes
it more objective to explicate this subjective pre-understanding than leave it untouched.
In this research a dialog between the pre-understanding of the researcher and the
empirical analysis of the communication structures of the field will be utilized as a
contextual research approach. This is one reason for presenting the description of the
research field of ICT in education rather as a context than a research framework for this
research.
The aim of the empirical analysis is to reduce the complexity of the research
framework of the field and provide new paradigmatic “maps” for the future research to
navigate rather than a normative research program or to execute new theory to be
verified. This analysis can also be seen as self-reflection, or as a second order observation
of the research field where the research communication in form of research documents in
the field are the research objects (see Luhmann 1994). Although the analysis will be
dealing with the theoretical assumptions of the research, it does not attempt to argue
philosophically of the superiority of different theories of science. According to Luhmann
(1995, 478), the idea of developing the theory of science first and separately before one
can deal with the subject matters can be rejected. Instead, the theory of science can be
seen as a belated product of science-in-operation. Therefore, all the research concepts
will be considered theory laden: they are based on language and therefore relative to
theoretical orientation they are originated from. By analyzing and explicating these
concepts used by the researchers, the interest of this research is critical: the aim is not
only to understand the paradigmatic structures of the research field but also to enable
researchers to change the research in the field and critically re-consider the focus and
assumptions of itself.
The identified sample articles of research reports will be analyzed from the point of
view of usage of the language. This analysis will use a semantic analysis of the
conceptual metaphors (Lakoff & Johnson 1980) used by the researchers for defining the
applications of ICT integration in education. Also the rhetorical usage of language (Aro
1999) for convincing and persuading about the interests, usefulness and the scientific
nature of the research will be analyzed because this information is an essential part of the
communication structures forming paradigms in the research. The analysis results will be
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presented in such a way that the reader can follow up the reasoning, interpretations and
the logic of the analysis.

3.3 The research methods
The research methods are based on the methodological framework of the nature of the
paradigm as a selective structure of the communicative system of science described in
chapter 2. The definition of the paradigm as a selective structure in the social
communicative system of science implicitly defines that the communication within the
system is language by nature. In this research, to separate it from linguistics, the focus is
in the use of language, not in language itself (Aro 1999). This means that this research
can use some practical methods of semantics (Luhmann 1995) in describing the way the
research in ICT in education is using the language. In general, this research could use
three different ways of analyzing the use of language: rhetoric analysis, which is related
to argumentation, narrative analysis, which is related to discourses in the field and
metaphorical analysis, which is related to ontology of the research (Aro 1999). In
practice, this research will focus on qualitative metaphoric analysis for describing
ontological assumptions of the research and rhetoric analysis of the articles, for analyzing
how the research tries to convince the scientific community of the methodological
appropriateness and the social relevance of the research.
There are many branches in qualitative social research, which are methodologically
close to the analysis conducted in this research, though there are some fundamental
differences. Many of the qualitative methods in education have accepted the content of
human intention as the goal of the analysis. Phenomenography, for instance, concentrates
on describing phenomena and concepts as they are conceived of by persons, and how
these concepts will change during the learning process (Uljens 1991, 86; Häkkinen K.
1996, 16). In this thesis the unit of analysis is neither an intentional act nor the content of
it, but the figures of speech as they exist in published scientific texts forming structures of
communication in the scientific communicative system of science. There is no intention
to interpret the “original” personal intention in a temporal act or the meaning behind the
text. All that matters is the text itself and the way language has been used in texts. The
following chapters will explain more closely the analysis and the units of the analysis.

3.3.1 Rhetoric analysis
The classical theory and practice of rhetoric was concerned with argumentation and
persuasion. The separation of rhetoric and science at the Enlightenment implied a radical
distinction between two contrasting sets of commitments. On the one side stand together
science, reason, logic, methods and evidence. On the other side are ranged rhetoric,
persuasion, opinion and ornamentation. The aspirations of modern scholarship were
firmly rooted in such dualities. The separation of rhetoric from logic in the creation of

43
modern disciplinary knowledge parallels a number of other, equally fundamental,
separations and dichotomies. (Coffey, Holbrook, Atkinson 1996.)
If we look rhetoric from the point of view of the social communicative system, only
what is communicated is part of the system. It reminds us that scientific accounts and
texts have rhetorical qualities (Coffey, Holbrook, Atkinson 1996). The observer of
science (a researcher of science, another scientists, etc.) can see only the communication,
the texts, and is deemed to make all the judgements related to the communication based
on the texts.
The analysis of the utterance and understanding (expressing the epistemic
presumptions and research interest) can be seen rather as a rhetoric analysis than a
discourse analysis although both are commonly used for analyzing the usage of language
and patterns of meanings in texts (Aro 1999). In this research, the research interest is seen
in connection with the social relevance of the research that is related to ideologies and the
other systems of society rather than an interest of a certain group of people. Taking into
account the epistemological assumptions of this research that the research interest is only
one of the selective structures of the research communication, discourse analysis can be
inappropriate as a method. Therefore the analysis will adopt a rhetoric analysis as means
of the analysis and use the concept of discourse only in practical meaning, without the
strict epistemological and historical meaning of the concept.
One practical means of the analysis is to see the text from a deictic point of view,
where a researcher is using certain evidential markers in the text to build a perspective
structure for the research text as a narrative (Mushin 1998). In practice, the overall
compilation of the research report or an article gives a good understanding of the rhetoric
aiming to “scientific” impression. In this structure, some parts like the introduction in the
beginning of the research, and conclusions and discussion in the end of the research are
“meaning intensive” in terms of building the scientific perspective for the research and
the interests of the research. In the analysis of research orientations, utterance and
interests, a special focus of the analysis will be on these parts of the research articles.

3.3.2 Conceptual metaphor analysis
In this research the analysis of the conceptual metaphors is a semantic analysis of those
expressions that explain the nature of ICT integration in education in research reports.
According to Lauer (Lauer 2001) semantics is a study of how we perceive, make
meaning of, articulate and communicate our experiences. When a researcher applies a
word to an object or event to be researched, (s)he is not designating what the thing is. The
word we use is only a symbol, like a map, which describes a territory. Words that the
researcher uses to describe the research target are abstractions; i.e. they reflect a selection
of features of the research target that they consider to be the most important. What one
researcher abstracts (selects, notices, highlights) from his or her environment may be
quite different from what someone else abstracts; yet, both may use the same label.
(Lauer 2001.)
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In semantics the concept of meaning is usually divided into two categories: intended
meaning and conventionally agreed meaning (Risjord 1996). In the research of the
communicative system the intended meanings of researchers are not so important, as we
know that the communication is bi-directional where the understanding of the meaning
goes backward (Stichweh 2000, 10). Therefore, an etymological analysis or a semantic
analysis trying to define the original meaning of the concept is useless. The analysis can
capture the conventionally agreed meanings only as they are embedded into the
metaphorical concepts that are described in metaphorical expressions.
The approach of this research is based on understanding that the research on modern
ICT integration in education is a practical and multidisciplinary research area where the
concepts are derived from different scientific approaches and paradigms. Each researcher
is deemed to define the research object differently depending on the concepts, the
paradigm and the scientific discipline of the research and therefore is also restricted to
that approach.
The aim of the analysis is to reduce the complexity of the research field by identifying
the paradigmatic structures of the research and to clarify the diverse meanings and usage
of the concepts for the future research. It is not an intention to create, test or validate any
new theory explaining any phenomenon at the empirical level of ICT integration in
education. One theoretical advantage of the concept analysis is to help researchers from
different disciplines to grasp the concepts and problems of the cross- disciplinary field
and establish a shared understanding for the research in different disciplines.
In this thesis, the ontological analysis of ICT integration in education will be based on
the understanding that these operation environments being abstract and difficult to
understand, have been described metaphorically and the conceptual root metaphor can be
explicated from these expressions. It is also supposed that these metaphors can be layered
in such a way that the metaphors can be used to explain new metaphorical concepts.
Ontologically this means that the research is creating the research object by using
metaphorical expressions, not only acquiring information from it.
De Vries et al. (1995) suggest that in the analysis the content could be broken down
into smaller units of meaning. Each unit of meaning can represent a separate idea or part
of the information contained in the content. The idea of breaking down the content into
units of meaning and then dealing with these rather than with whole messages arises from
the belief that expressions vary considerably in nature: some may contain a single
concept, while others convey a wealth of information and ideas.
In this thesis the following practical way of analyzing metaphors will be applied
(Schultze & Orlikowski 2001): The sections of texts containing ontological metaphorical
information will be first identified, then broken into smaller units, which form
meaningful metaphorical expressions. The expressions can be a short sentence or a
phrase, depending on the context.
Once the metaphorical expressions has been grouped according to similarities and
differences in terms of meaning, the practical analysis will follow the logic of questions
to be asked ( see Schultze & Orlikowski 2001):
− What aspect is being highlighted in describing ICT integration in education?
− What are the source domains of this metaphor (if not already described in the previous
question)?
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−
−
−
−

What is the possible “opposition”, if any?
What are different meanings and micro-contexts?
What affordances does the metaphor grant?
What is the challenge in education according to this metaphor?

These metaphorical expressions can then be further analyzed critically in a micro context
and the root metaphors crystallized by comparing the differences and similarities in the
references to the ontological origins of the expressions ( See Lakoff and Johnson 1980)

3.3.3 Steps in the analysis of the rhetoric and metaphors of the articles
The following chapters will describe the empirical analysis step by step in practice. The
major part of the analysis was done with qualitative analysis software called Nvivo. In
this research only the practical part of Nvivo will be presented with some limitations and
advantages. Also the analysis process is described here in practical terms with a notion,
that in most of the cases, the qualitative analysis will follow almost the same practical
steps and only the interpretation part is different.

3.3.3.1 Qualitative analysis
Qualitative analysis software called QSR NVivo was used as a tool in the empirical
analysis of the research articles. NVivo is software which has been used widely across
methodological barriers and paradigms in social research although its development has
been strongly influenced by so called grounded theory. It therefore suits ideally research
which is inductive rather than deductive (Gibbs 2002, 162-165). It is not based on
automatic analysis of data but it supports the interpretations and constructions of the
researcher by organising and reorganising the data according to the interpretations. It also
allows modification of the original data while analyzing. So the data does not necessary
remain as a static text but changes over the analysis if needed.
Although of researchers usually emphasise that they make the interpretation process,
not the software, there is also a consensus amongst qualitative researchers that analysis
packages such as Nudist (forerunner of NVivo) and NVivo are not neutral tools. They
affect to a moderate degree on the process of analysis (Buston K. 1997) as do all the tools
we are using to extend our thinking.
One practical problem may be that the use of analytical tools like NVivo can make the
management of a huge quantity of data relatively easy, but in practice, only a small part
of this data can be fully analysed ( Buston 19997). In this research, this problem can be
demonstrated relatively easily, because the total mass of articles is huge. 194 articles with
approximately 10 – 20 pages of text, makes easily 3000 – 3500 pages of text. It is
practically impossible to cover all the texts and give exactly the same emphasis on all
parts of the texts. Partly because of this problem and partly because of the fact that some
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parts of the articles are more “meaning intensive” from the research problems point of
view, it is noted that some parts of the text may remain marginal in the interpretation
process. The following parts of the articles have been emphasized in the analysis:
abstract, introduction, research design and problems, discussion and conclusions. All the
other parts of the articles have been read through and the relevant parts have been
selected for further coding.

3.3.3.2 Preparing the articles for the analysis
Before the analysis, the selected articles had to be prepared for the analysis technically.
This means that the original formats of the articles have to be converted into a suitable
format and we have to make it sure that no information is lost. In this analysis the
following steps were taken.
The articles were copied from Web portals and stored in a specific folder in a PC
containing QSR NVivo, version 1.3.146. All the articles were either in PDF format or in
HTML format and therefore they had to be converted to RTF format (Rich Text Format)
accepted by the QSR NVivo software. The conversion was done by copying the text from
the original document to the windows clipboard, and then pasting it into an MSWord
document and saving the text in RTF format.
During the process all the pictures and tables had to be removed because QSR NVivo
accepts only text. The tables in the text usually converted automatically to text during the
process but lost the nice format for displaying the data. Those tables which were coded or
selected during the coding process, and were fixed to resemble the original format.
Because all the meaningful information related to pictures and tables was also described
in the text, the loss of information was minimal though notable. Technically the
researcher could have linked any information from pictures, tables, etc, if it was
necessary for the analysis, but that was not the case in this research. The RTF documents
were imported to the QSR NVivo database to be included in the analysis. A total of 194
documents were imported.

3.3.3.3 Coding and interpretation
After the documents were imported to the Nvivo database, the analysis continued by
reading, fixing, coding and analysing the documents. In the event of the importing
process altering the structure of the article, it was fixed during the first reading round. For
instance, titles and subtitles were recovered in the original format in order to restore the
original structure of the article. The articles were coded and analyzed in three different
steps:
Each of the articles was first read through and categorized according to the theoretical
approach it takes in terms of research domains. Three categories have been used
according to the contextual analysis: Learning, technology and social (institutional).
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Attributes (NVivo features) indicating the main approach, secondary and tertiary
approach were attached to each of the articles for division of the articles into three main
categories and for further analysis of the articles in step 3. These categories provided a
macro context for the interpretation process of the outcomes of the analysis of the decontextualised metaphors or concepts. This is necessary to establish a broader context
than a journal, because each of the journals seems to publish multidisciplinary articles.
In step 1 each of the article was coded to belong to only one category, e.g. the main
approach of the article is learning, technology or social, but a secondary and tertiary
approach is also identified where possible. In most cases, all three approaches are
identifiable, but there are also articles with only one or two research domain approaches.
This indicates that the research on ICT based learning environments is really a
multidisciplinary research area.
Each of the articles was analyzed in terms of identifying all the sections of text
expressing the main analyzing units of this research: sections containing metaphoric
expressions, metaphors and other reference to ICT based learning environments, sections
containing an utterance with epistemic information and sections containing information
on the purpose or final aim of the research. The section of text can vary from a short
clause to a few sentences. The criteria for selection were that each section should provide
a micro context to understand the conceptual metaphor (research problem 3) or rhetorical
expressions related to research problem 2. These sections were coded also as
“placeholders” (Gibbs 2002, 131) for the further analysis of the meanings expressed on
these sections.
In the metaphor analysis each of the coded sections of text was critically analyzed, and
new categories were formed based on the similarities and differences in metaphorical
expressions and the ontological reference in the text. This round of analysis is
fundamental for the final analysis, where all the findings and sections of the text with
metaphorical expressions are reflected on together and the rules of creating the root
metaphors will be identified.
The last step of the analysis is to test how the findings of rhetoric expressions and
defined root metaphors and categories fit back to the original context of the sample
articles. This is to validate the categories and ensure the representativity of the root
metaphors and rhetoric categories in the original context. The results of the analysis are
reflected on and the paradigms as communication structures synthesized. The
applicability to a broader context of this research field is considered in the conclusions.
In step 2 and 3 each of the text sections can be coded by using more than one category.
The reason for this is the fact that each expression can consist of many different
metaphors as combinations referring to different ontological dimensions of ICT
integration. The expression can be understood differently depending on the emphasis in
the text.
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3.4 Trustworthiness of the research
In qualitative research the requirements of validity and reliability are under enthusiastic
discussion. There are interpretations that these traditional measures of reliability are not
applicable at all in qualitative research because of the nature of the methods and
epistemological assumptions of the research, which promote the uniqueness of the
research. On the other hand, there are also demands for using the same criteria for
qualitative and quantitative research when evaluating the trustworthy of the research.
Between these poles are many different variations for justifying the results of the
research. However, the issue of trustworthiness cannot be avoided whatever the
epistemological approach of the research (Gibbs 2002, 13).
In theory, trustworthiness, i.e. credibility and validity of qualitative research can be
considered from two different perspectives depending on the epistemological foundation
of the research and the epistemologically biased arguments of the evaluation. Ideally,
both of the considerations are based on the same epistemological foundation. In many
cases, the external evaluation of the trustworthiness of the research has a different
epistemic basis than the analysis itself, which can be confusing.
The researcher can influence directly only the epistemological basis of the research,
not the evaluator’s bias, but of course clear criteria stated by the researcher makes it more
valid for the reader to evaluate the trustworthiness of the research. Therefore it is very
important that the researcher him/herself will set a clear basis for the evaluation. In this
chapter, the problem of the credibility and validity of this research will be explored and
criteria for trustworthiness set in an epistemologically relevant context.
According to Johnson (1997), in qualitative research three types of validity can be
discussed. First, descriptive validity refers to the factual accuracy of the account as
reported by the qualitative researcher. Second, interpretive validity is obtained to the
degree that the participants' viewpoints, thoughts, intentions, and experiences are
accurately understood and reported by the qualitative researcher. Third, theoretical
validity is obtained to the degree that a theory or theoretical explanation developed from
a research study fits the data and is, therefore, credible and defensible. To demonstrate
these measures of validity, Johnson (1997) describes thirteen strategies used to promote
research validity in qualitative research (table 3).
Most of the strategies mentioned by Johnson (1997) argue from two different
presumptions. First, implicitly the strategies take the assumptions of validity from
quantitative research as a starting point, which aims to avoid subjectivity in research
results. Second, strategies usually presuppose that the source of information in qualitative
analysis is subjective expressions of the research informants, from which the researcher
then will interpret more or less objective meaning.
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Table 3. Strategies used to promote qualitative research validity (Johnson 1997).
Strategy
Researcher as "Detective"

Description
A metaphor characterizing the qualitative researcher as he or she searches for
evidence about causes and effects. The researcher develops an understanding
of the data through careful consideration of potential causes and effects and by
systematically eliminating "rival" explanations or hypotheses until the final
"case" is made "beyond a reasonable doubt." The" detective" can utilize any of

Extended fieldwork

the strategies listed here.
When possible, qualitative researchers should collect data in the field over an
extended period of time.

Low inference descriptors

The use of description phrased very close to the participants' accounts and
researchers' field notes. Verbatim (i.e., direct quotation) is a commonly used
type of low inference descriptor.

Triangulation

"Cross-checking" information and conclusions through the use of multiple
procedures of sources. When the different procedures or sources are in
agreement you have "corroboration."

Data triangulation

The use of multiple data sources to help understand a phenomenon.

Methods triangulation

The use of multiple research methods to study a phenomenon.

Investigator triangulation

The use of multiple investigators (i.e., multiple researchers) in collecting and
interpreting the data.

Theory triangulation

The use of multiple theories and perspectives to help interpret and explain the
data.

Participant feedback

The feedback and discussion of the researcher's interpretations and
conclusions with the actual participants and other members of the participant
community for verification and insight.

Peer review

Discussion of the researcher's interpretations and conclusions with other
people. This includes discussion with a "disinterested peer" (e.g., with another
researcher not directly involved). This peer should be sceptical and play the
"devil's advocate," challenging the researcher to provide solid evidence for
any interpretations or conclusions.

Negative case sampling

Locating and examining cases that disconfirm the researcher's expectations
and tentative explanation.

Reflexivity

This involves self-awareness and "critical self-reflection" by the researcher on
his or her potential biases and predispositions as these may affect the research
process and conclusions.

Pattern matching

Predicting a series of results that form a "pattern" and then determining the
degree to which the actual results fit the predicted pattern.

Some of the strategies, mentioned by Johnson (1997), are related to descriptive measures
of validity. This issue is a pertinent one within psychological research as psychology has
been based traditionally on naturalistic epistemologies and hence concerned with
establishing objective and reliable methods of investigations (Madill et.al. 1, 2000). To
achieve greater descriptive validity in this thesis, the extended data collection (the
number of analysed articles), reflectiveness of the researcher (analysing the content in
micro-context and macro-context and reflecting on the results critically compared with
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the pre-understanding of the researcher) and pattern matching (making the matching
patterns of the text and the matching rule visible to the reader) will be deployed.
When emphasizing the interpretive validity the aim is often to find the “original”
meaning exactly as the research informant or target group originally experienced or
expressed it. This understanding is related to epistemic theories where the foundation of
social interaction is simply seen as an outcome of social interaction, and therefore the
individual subjects of the research are the best informants, with their own stories or other
subjectively expressed information collected by the researcher. It is worth mentioning
that reciprocity between the researcher and the researched (Harrison et al. 2001) makes
this type of the validity very complex.
The interpretative validity (Johnson 1997) can easily be questioned in qualitative
research and the interpretation would easily be understood as a personal opinion, and not
considered scientific research. Especially the research approaches with realistic
epistemologies, which are seeking objective evidence for the generalization of the result,
would not accept this kind of research without measures like methodological and
investigator or data triangulation (Johnson 1997).
In this thesis the information analysed is considered as a sample of social
communication. Socially communicated information can no longer be returned back to
the intentions of the communicator. Any message, which is socially communicated, can
be understood differently depending on the information and utterance of the message
(Luhmann 1995). This means that the analysis of the social communication should not try
to interpret the “original” meaning of the communication. Rather, it should concentrate
on analysing and explicating the semantic structures of the communication: make the
structure visible. In this analysis the strategies promoting trustworthiness and validity
from the point of view that the researcher tries to seek the original meaning of the
information source (in this case: the writer of the article), like investigator triangulation
and participant feedback or consideration of reciprocity, are inappropriate.
The language issue in the semantic analysis of the articles is one issue related to
interpretative validity. Being a non-native researcher and articles being written by nonnative speakers makes the understanding process of the research communication
somewhat complex. The means that can be used for ensuring the validity of the
interpretations of texts are use of a native peer-reviewer and explaining the analysis for
the readers. In this research both of the measures will be applied. The language and
interpretations will be double checked by a native English speaking colleague and the
analysis process will be written in such a way that the reader can also double check the
interpretations. Of course these measures do not eliminate the personal touch of the
researcher – which can be considered both negative and positive, depending the epistemic
bias of the criticism.
The third form of validity, theoretical validity, is the most difficult to ensure and to
evaluate. It can be seen as an internal validity of the theoretical framework, and the
evaluation is, more or less, an analysis of the theoretical cohesion of the argumentation in
the research. It can be seen also as an external form of validity, when the viability of the
theoretical framework is questioned by using an alternative theoretical approach. This
kind of external validity is easily questionable in social research, because of the
incompatibility of the epistemologically different theories.
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In this research, most of the basic epistemological assumptions are based on
Luhmann’s theory of social systems. From the theoretical validity point of view, the
criticism of this research from theoretical point of view can be addressed to this
epistemological foundation. Luhmann’s social systems theory can be seen as a continuum
of the dialectical tradition of philosophy (Wagner 1997). The similarity with Hegelian
theories like critical theory is that Luhmann tries to find the epistemic ground from the
concept of difference, that is close to the idea of polar oppositions and the concept of selfreference, that is close to the concept of reflection (Wagner 1997). The difference
compared to other many other philosophers like Habermas is that Luhmann emphasizes
the system instead of action (Wagner 1997). This distinction defines whether social is
seen as an environment for individuals and classes of society or as a system. In this way
Luhmann’s systems theory avoids taking any sides in terms of political agendas or gender
in social research. In theory, that makes it possible to research even those phenomena
themselves in the research communication without resorting to a biased – and therefore
instrumental analysis of science.
Another strong attribute of using Luhmann’s theory of social systems is the notion of
the fundamental difference between material, temporal and social systems. It can offer a
contributive position for different scientific approaches rather than nullify the other
approaches. From this point of view, it can also avoid the relativity of other constructive
theories.
One important part of the theoretical validity of this research is the context analysis,
setting the interim scope of the research field of ICT integration in education. The context
analysis is used also for selecting the research articles for closer analysis of the
communicative structures. The context analysis will not follow the traditional
instructional technologies research framework, and this is also the intention. The problem
inherited from this is that it is difficult to use any general concepts describing ICT
integration in education without being theoretically biased. The neutral “ICT integration
in education” may not work perfectly in encapsulating all the phenomena and aspects of
the research field, but at least it makes it possible to capture most of the metaphors within
one concept.
One could claim that the results would be different if some other journals had been
selected. This is true but only in respect to the provisional representation of each of the
issues researched. By analyzing 194 different research articles a good understanding of
the communication structures, metaphors and rhetoric of the communication is obtained.
That can be applied more generally to research communication of ICT integration in
education – no broader than that scope. In general, journals and articles on the research of
technology, education and the social, each of the structures would be emphasized
differently. Also the usage of multiple theoretical views (social, learning and technology
as it is explicated in the context analysis later in this research) in the synthesis of the
analysis will also increase the theoretical validity by providing the macro context for the
analysis.
In the science of science one problem is that it will easily see science isolated from
other social systems. In this research only the logic of communication will be analyzed in
the context of scientific communication structures called paradigms. Paradigms are seen
as major structures in the change of the research field. One can ask, what is the role of
science policy and research funding in the change of the research field of ICT and
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education? Platt (1996), for example has argued that the development of empirical work
in sociology has been influenced by patterns of research funding. Insofar as the argument
relates to research methods, such funding is seen as having played an important role in
promoting quantification, instrumentalism and other 'scientific' aspects of method - which
the writers commonly characterize as a distortion. Plat (1996) concludes that, in the field
of research methods, the counterfactual possibilities of scientific discourse, politics and
funding mechanisms are more plausible. If they are, it follows that the role of external
funding has been important in relation to methods, but not so determinative or so
independent of factors internal to the discipline as some writers have suggested, so that
the difference made cannot be characterized as a distortion.
In the field of ICT, the massive research programmes and political programmes
influence the research. What is the influence of these programmes on the research and the
paradigms steering the research? This question has been left out of the scope of this thesis
and therefore, in that respect, the external validity of the research approach can be
questioned. However, this issue can also be seen as an interesting research question in the
further research of the dynamics of research paradigms as communication structures of
the research field.

4 Contextual analysis of the research field
The following sections will explore different theoretical orientations to ICT integration in
education. The contextual analysis forms the basis for the definition of the
multidisciplinary research field on ICT integration in education and selection of the
sample articles to be analyzed more closely in this research. The exploration will start
from the convergence of technologies affecting to globalization and information society
and the impact of ICT on the different levels of the education system. This explicates also
the perspectives that research could take in principle. According to Aro (1999, 121),
information society discourse can take at least three different perspectives: philosophical
– theoretical, socio-economic and as a tool for political and cultural analysis. These
debates could also be seen as a macro research program, where the philosophical basis
should be researched first, then make empirical research about the society and finally
analyze and evaluate the changes. In the context of this thesis, the only research point of
view is the analysis of structures of current research knowing that the philosophical and
theoretical basis of the research field might be incoherent at the moment. In fact, the
incoherent basis of the multidisciplinary research on ICT integration in education can
lead into a fragmentation of the research field if the research will not reflect itself and
build coherence into the field.

4.1 The convergence of technologies creating ICT
The term “ICT” (Information and Communication Technology) has been commonly
understood as meaning that it combines and merges two different branches of technology:
information technology and communication technology. It is a convenient term for
including telephony, broadcasting and computer technology in the same concept.
Although ICT is quite a widely adopted term at the moment and used by many
researchers and other instances, in some cases the terms “information technology”, “IT”
and “Telematics” are used as synonyms for ICT. For example, the TechTarget Web site
(http://whatis.techtarget.com/) gives a definition for most of the terms used in modern
technology and it defines “IT “ (information technology) as a term that encompasses all
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forms of technology used to create, store, exchange, and use information in its various
forms. In Europe, the term “Telematics” (Fr. télématique) was commonly used in the late
90’s, when the biggest funder of the research in this area, the European Union, used that
word. Now these terms have often been replaced by ICT (see for example, a glossary at
the
EU’s
Fifth
Framework
Programme
IST
website:
http://www.cordis.lu/ist/ka3/glossary.htm ).
The short history of computing, telephony together with digitalization of TV and radio
broadcasting in the 90’s shows that the technologies described here are very young and
highly convergent.
According to White (2002) the history of computing can practically start from the
invention of the first electronic computer ENIAC (electronic numerical integrator and
calculator) in collaboration of Massachusetts Institute of Technology (MIT) and Penn
State University in 1946. It weighted 30 tons, was 2,7 meters high, size of a gym, and
consisted of 17 480 vacuum tubes and was capable for 100 000 calculations per second. It
reminded Philadelphians of its dependency on electricity, because the lights of
Philadelphia were flashing when it was turned on. (White 2002.)
The next steps in computer technology were taken in 1947 when the transistor was
invented in Bell’s laboratory, New Jersey, which made it possible to reduce the size,
consumption of electricity and increase the capacity of calculations of computer
dramatically. In 1971 the first microprocessor was integrated on a silicon ship at Intel lab,
Silicon Valley which made it possible to build the first micro sized computers and finally,
the PC – Personal Computer by IBM in 1981, which was the first commercial
breakthrough in computer industry. (White 2002.)
Parallel to the development of computer technology, communications technologies
were developed for computers. In 1969 the architecture of a self-rerouting network was
defined in the ARPANET project (US Defense Department’s Advanced Research Project
Agency electronic communication NETwork), which provided better architecture for
computer communication in the case of war or some other disaster destroying the
infrastructure partially. After that, in 1974 the invention of TCP/IP (Transmission Control
Protocol/Internet Protocol) Interconnection Network Protocol gateway technology made
it possible to connect different networks together. This made it possible – technically – to
create the network of networks, the Internet. (White 2002.)
The next breakthrough was in 1993, when the graphical interface for Internet services
and resources was invented. The text-based and menu based systems like Gopher
remained only for academic use. The graphical Web (World Wide Web, WWW) was
adopted for commercial use very rapidly. The user explosion and the increased traffic due
the graphical information made the academic version of the Internet very vulnerable. In
1998 the Internet II was launched for creating a broad bandwidth Internet that makes it
possible to integrate real-time interactive multimedia on a network. The idea was to
integrate digital telephony, broadcasting and information technology, but in practice it has
been possible since 2000. (White 2002.)
According to Becker (2002), the history of digital telephony also leads to a
convergence with other technologies. In the beginning in the 1960s, the telephone system
gradually began converting its internal connections to a packet-based, digital switching
system. The original recommendations of ISDN (Integrated Services Digital Network)
described some initial guidelines for implementing digital telephony. In the early 1990s,
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an industry-wide effort began to establish a specific implementation for ISDN in the
United States. Members of industry agreed to create the National ISDN 1 (NI-1) standard
so that end users would not have to know the brand of switch they are connected to in
order to buy equipment and software compatible with it. Most recently, ISDN service has
largely been displaced by broadband internet services, such as xDSL (different variations
of Digital Subscriber Line) and Cable Modem service. One of the most important
branches in digital telephony is wireless communication (Mobile phones); its technology
is now being integrated to hand held computers and other devices. Mobility and
ubiquitous technologies are now under vigorous research and development globally. (IST
2003.)
If we look at the development of technologies from the broadcasting point of view, the
same convergence and digitalization can be seen as a result of that development
(TVhandbook.com 2002). In the year 1983, network radio distribution started by satellite
(companies like ABC, CBS, NBC and RKO) using a digital format. The digital TV
receiver was introduced by ITT-Intermetall in Germany. In the year 1986, scrambling of
satellite-fed cable TV programming started and the sale of decoders and program
subscriptions to home dish owners began. Europe's Eureka 95 HDTV (High Definition
TV) system demonstrated at the IBC Company in Brighton, England in 1988. The first
television program (Computer Chronicles) was delivered via the Internet in 1995 and the
first television station (KOLD 13, Arizona USA) uses a networked digital video server in
its daily on-air operations. At the same year, interactive cable modem trials with
consumers started. In the year 1996, HDTV was broadcast and received live at the WHDTV commercial station in Washington, D.C. At the same time set-top boxes were plugged
into the TV and telephone and that allowed viewers to surf the Internet's World Wide Web
via their remote control. Agreements between broadcasters, TV manufacturers, and PC
makers sets inter-industry standards for digital HDTV and makes digital broadcasting an
integral part of ICT. (TVhandbook.com 2002).
If we look back at the history of digital technology, it easily seems that the technical
innovations just matched together by accident. However, from a commercial and political
point of view, the development is no longer an accident. According to Castells (1996), the
technical innovation is always also a techno-economic and social innovation. Only those
technologies that are commercially viable and accessible will be developed. If we look at
the technical development from a social and political point of view, the major economies
(Europe, USA) have had massive political programs promoting the so called information
society (COM 2002). To understand the impact of ICT on the education system, it is
important to look at the development from a systemic point of view that takes these
different dimensions of innovations into account.

4.2 Integrated information and communication systems
The convergence and integration of different technologies into our work in all sectors of
life has led us to think more holistically also in developing new technologies. Quite often
individual technologies and tools are seen as parts of an information system. This section
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explores the possibilities of the concept of information systems to provide an integrating
approach to multidisciplinary research on ICT integration in education.
The term ‘information system’ itself is interpreted quite differently by different groups
of people. It seems to be interpreted in at least three different ways (Verrijn-Stuart 2001,
6):
− As a technical system, implemented with computer and telecommunications
technology.
− As a social system, such as an organisation or an institution in connection with its
information needs.
− As a conceptual system (i.e. an abstraction of either of the above).
In complex systems all these three interpretations can come together. Verrijn-Stuart
(2001) sees the information system as semantic layers based on different meanings of
information:
−
−
−
−
−

Physical layer: the physical appearance, the media and amount of contact available.
Empirical layer: the entropy, variety and equivocation encountered.
Syntactical layer: the language, the structure and the logic used.
Semantical layer: the meaning and validity of what is expressed.
Pragmatic layer: the intentions, responsibilities and consequences behind the
expressed statements.
− Social layer: the interests, beliefs and commitments shared as a result of
communication.
Physics, empirics and syntactics, together, constitute a domain where technical and
formal methods are adequate (Verrijn-Stuart 2001, 9). This forms the physical layer of the
information system, which can be researched by using the research orientation of natural
sciences. However, semantics, pragmatics and the social domain can hardly be explored
with those methods. Thus, whilst we may attempt to confine our thinking about the
computerised parts of information systems within a limited framework of formal
concepts, we will find difficulties if we aim at finding a similarly neat and tidy solution
for the semantic, pragmatic and social domain (Verrijn-Stuart 2001, 9).
An idea of dividing the information system in different layers according the essence or
ontology of the layer fits well to Luhmann’s (1995, 87) social systems theory, which is
based on understanding that different systems of material, temporal interaction and social
systems creates the dimensions needed for meaningful experience. All these dimensions
are involved in a meaningful operation or action and therefore should be considered when
researching and developing information and communication systems.
A considerable body of literature has demonstrated that information systems need to
be situated in the local context of use. For the information systems in education to work,
it is necessary to strike a balance between sensitiveness to local contexts and a need to
standardize across contexts. (Rolland & Monteiro 2002.) This is very important in
education due the trend of cultural globalization. According to Pelgrum (2001),
contextual factors (read cultural and organizational among the others) can be seen to be
the most influential in explaining why schools and teachers are not adopting ICT into
teaching and learning but complaining about a lack of computers or lack of pedagogical
knowledge instead. Integration of ICT into real life learning environments is not only a
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technical or pedagogical innovation but also a social innovation. The social dimension
consists of a variety of phenomena ranging from individual interpretation processes to the
organizational level constraints, "hidden agendas" and broader cultural phenomena, such
as the dominance of language or certain role players (like teachers) and the general values
of society. The social layer of the information system of an individual school returns the
problems of the system to the global and cultural level, and back to the broader
phenomenon of globalization in education.
Due to the complexity and heterogeneity of education systems, current research
orientation has not been able to create understandable holistic view of new ICT based
information systems in education. These systems could be better approached by new
multidisciplinary methods such as those, where the systemic or ecological approaches can
group together.
In structuring the broad framework for the research and development of information
systems, Verrijn-Stuart (2001) proposes the following points, the most important
conceptual dependencies and pathways of understanding, beginning with information
systems:
(a) Information systems exist exclusively within organisations, to support their
work, and to fulfil their information and communication requirements. To understand
information systems, we therefore need to understand organisations, what they are, how
they work, what their components are, and what their structure and behaviour is.
Organisations can be viewed as social systems, organisational systems. In this view,
information systems are specific sub-systems of organisational and social systems.
(b) To understand the information and communication requirements within
organisations, we have to understand the notions of information and communication.
These issues are related to cognitive science and to semiotics.
(c) Information systems, organisational systems and social systems really are
systems. To understand them, we have to understand systems in general.
(d) Systems are specific conceptions (in the minds of people), and can be
represented in some (modelling) languages. Thus, in order to understand systems, we
have to investigate the issues of conceptions, models and languages. Again, these issues
are closely related to cognitive science and to semiotics (b).
(e) To be able to investigate any of these issues on firm ground we have to rely on
some basic ontological view, as well as on some suitable philosophical position.
(g) Finally, the practical implementation of any computer-based system requires
understanding and expertise from computer science (and its application).
The proposed framework still tends to remain technical, and socially disconnected,
although language and semiotics are included to the framework. It has also been
suggested that the logico-analytic philosophy alone behind the information systems
design does not necessarily provide the best results from the users’ point of view (Benoit
2002). Also Williams (1997, 300) emphasizes that technology should not be considered to
be separate from society. This means that the so-called technical development and the
layers of the information system (see above) do not start from technology itself, but the
socio-economic system actually shapes the technology that is available for us.
Technology is always socially defined and the layers of information system can be
seen emphasizing the ontologically different nature of these dimensions as Luhmann
(1955) has showed in his systems theory. Therefore the layers form a socially meaningful
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continuum rather than separate layers (figure 5). In the context of ICT integration to
education, this also means that different technologies are relevant in different societies
and we can actually talk about socially appropriate technologies which we can apply to
an education system (Pulkkinen 1999, Pulkkinen & Ruotsalainen 2001).

Fig. 5. The dimensions of an information and communication system.

If we take the social shaping perspective to technology as a starting point for
understanding the information systems in education, we have to extend the system by
considering the social layer as a communicative system which is a historically emerging
system – not only a layer. It is a system which carries and communicates our concepts
and understanding of the physical world we are living in, and the concepts of technology
as it appears to us in our every day activities. If the educational organizations are seen as
a part of historically emerging educational institutions, rather than simply organizations,
and we consider the social communicative system of education in the context of global
education, the framework of information systems could be amalgamated to a social
systems approach as a general framework for information systems. From this point of
view, we can talk about information and communication systems in education.

4.3 ICT – more than a new technology
Miles (1996, 42) claims that ICT in not only a new product, or even a radical
transformation of a particular economic sector, but it is a revolutionary technical
application across all sectors of society. ICT has become a personalized commodity and
the environment we are operating in is more and more based on information and
communication technology. The commercialization of the Internet through the World
Wide Web (Web, WWW) service has had the advantages of bringing ICT to the ordinary
people and to education. It is, indeed, this affordability and availability which has
triggered the new generations techno-economic innovations in our society (Castells
1996). This development was boosted in 1993 when the graphical interface for WWW
was introduced. Along with this development, the digitalization and convergence of other
communication networks like telephone networks and digital broadcasting (TV and
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radio) took place. Now, about ten years later, there is no sector in our society where ICT
has not changed the way we are operating.
What do we actually know about this change and how is the education system part of
this change? Is current educational research in educational applications of ICT able to
help us to solve new problems related to education and ICT? Do we have a correct map
in our research for navigation so that we can find new “lands” for education with the help
of ICT and avoid colliding with globalization?
ICT has also been seen as a driving force for globalization, which is changing the
possibilities of citizens to influence their lives. According to Smith and Smythe (2002)
this development is disempowering and empowering people and organizations at the
same time, and is by no means homogenous in its effects. It has also divided the world
into those who have and those who have not, information rich and information poor
(Dutton et al. 1996, 399). The “digital divide” is not only dividing people in terms of the
availability of ICT but also in terms of the availability of education and wealth. As part of
this development, education systems all over the world are trying to cope with these
changes and sometimes even trying to lead the change.
ICT is generally presumed to represent two important global dynamics: the shift from
the use of materials as the key economic input (raw material) to the use of information
(Castells 1996); and the change from the use of passive information to the use of active
knowledge or symbolic/analytical information skills in economic processes (May, 2000).
This means that knowing and learning has become one of the key factors in the process of
globalization. Information is not only a goal for people any more but also a subject of
trade (Aittola & Pirttilä 1989). This transformation is usually linked to the deindustrialization of the major developed economies and to discussions on the possibilities
of this new mode of economic and social activity, the information society. (May 2000)
Unlike the rather deterministic globalization approach, the development can be seen as
an explicitly developing and policy based approach at different levels of the education
system. This approach is concerned with issues like equity of access (educational policy),
curriculum relevance in technology (technology and technology education as subject),
methodological development in technology (ICT and learning) and cultural sensitivity
(cultural globalization) (Farrel 1999). According to Williams (1997 300), technology can
be seen merely as a social product rather than a technology which is separate from
society. Each step on the way to developing new technologies is connected to social,
economic and political factors.
According to Kubicek & Dutton (1997) the technical development is usually
supported with massive research and development programs initiated by ministries and
research funding agencies, which aim at creating new ICT based services and business in
our society. In the USA, former President Clinton’s government initiated the Information
Highway policy in the NII (National Information Infrastructure) initiative in 1993, which
challenged the European Union to compete with this initiative. More recently, for
example the e-Europe program initiated by the European Commission promises the
following:
“e-Europe is providing opportunities for people to participate in society and helping
the workforce to acquire the skills needed in a knowledge-driven economy. It is bringing
computers and the Internet into schools across the Union, bringing governments on-line
and focusing attention on the need to ensure a safer online world.” (COM 2002, 3)
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According to Alasuutari and Ruuska (1999, 17) these global processes can be
understood only from the co-existence of the uncontrollable economic development, its
cultural consequences and the policy-based development related to these phenomena.
These processes are influencing the education system at the same time, but not
necessarily in the same direction. Therefore it is important to analyze these different
perspectives together in order to gain more comprehensive understanding of what kind of
changes ICT is bringing along to the education system globally and at institutional and
individual levels particularly.

4.4 ICT, globalization and education
Generally speaking, globalization is the rapid increase in cross-border economic, social,
and technological exchange. Guillén (2000) defines globalization as a process leading to
greater interdependence and mutual awareness (reflexivity) among economic, political
and social units in the world. According to Rosenau (1999), globalization can be
described as the emergence of altered global structures and driven by a skill revolution,
an organizational explosion, and a continuous flow of ideas, money, goods, and people
that is rendering long-standing territorial boundaries increasingly obsolete and fostering
an extensive decentralization of authority.
One could think that globalization is only a matter of industry and business, and that
education as a moral process is no part of this development. However, if we understand
education as part of the information business, education systems can be seen as the core
of the globalization process. Governments are trying to compete on the global markets by
placing the onus of policy on education to produce the “human capital” most appealing to
global competition (Webster 2001, 268). Also Rinne (2000) emphasizes that educational
policy has become an ever more important part of economic, trade, labor and social
policy in western countries.
The EU’s new initiatives, like creating the European Higher Education Area (Prague
2001), are supporting life long education, integration of work and education, student
mobility and joint study programmes. These initiatives can be seen as a part of the global
development of education like business and “training society” thinking (Panzar 2001,
241), where the emphasis is on producing competitive skills and labor for the markets. In
the political discussion this development is called economic and cultural integration but
we can see it also as part of cultural globalization to differentiate it from the purely
economic aspects of globalization.
One concrete global development is the development of mega-universities, university
networks and virtual universities, that can offer competitive training programs for
students recruited from all over the world – but of course in major languages only.
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4.4.1 Cultural globalization
Technology has been seen as an overwhelming driving force with the emergence of a few
global providers dominating the educational market. This domination is not only
economic domination but also cultural. Just to mention some phenomena and examples
of the development of globalization in the education sector, we can look at the
development in the electronic publishing and new trends in higher education. The
majority (80%) of all the websites in the world are in English and the majority (80-85%)
of scientific publications on the Internet are in English (Peraton & Creed 2000). This
means that internationally distributed information is changing the language we use for
acquiring information in education – first in higher education and then in other levels of
education. Small cultures and languages are in danger of disappearing due to the
competition in the international information (and education) markets. Because of
competition in publishing markets, only the biggest international publishing and
entertainment companies are able to produce high quality electronic learning materials.
Globalization and the new information society – or information age - we are living in,
is changing our thinking about our culture and education. According to Nash (Nash 2001)
information can be seen as a “material foundation” of the information age. From that
point of view, culture can be seen as a constitutive element in the information age insofar
as everything is framed and structured by information and communication media.
Institutions and people make decisions and represent life through cultural codes and
reality is always mediated through language.
Culture is important in the information age in two different ways: information
capitalism shapes culture with this explosion of the mass communication system (cultural
globalization) but on the other hand, local cultures have shaped the development and use
of information and communication technology (localization). Beck (1999, 93-99) for
example describes this dialectical process as “global localization”, emphasizing that these
two dimensions of cultural development are dependent on each other.
It is a fact that there is more information available around us than ever, local or global.
The overflow of information is not only changing our thinking but also our relationship
with information. According to Rosenau (1999), in the global information society the
relevance of information seems to become less obvious. To note that people have become
more skilful in relating themselves to world affairs is not to say they are necessarily more
informed about them. It is getting more and more difficult for people to check the
relevance of information. What is true and what is false? How should the research on ICT
in education respond to these challenges?

4.4.2 Skills revolution
According to Cleveland (1999), education for the “Global Century”, as he describes
globalization must help individual people to think critically and holistically. The
widening spread of knowledge is also creating a “skill revolution” where commanding
and controlling is becoming obsolete. The skills needed in the working life are critical
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thinking, consultation, negotiation and collaboration skills (Cleveland 1999). According
to Reich & Goleman (1999), when the work gets more complex and collaborative, the
emotional and social skills become more important success factors for individuals.
Goleman thinks that there is also a danger in trying to use technology to teach people
these skills. With a CD-ROM or an Internet-based training program, we do not have the
face-to-face contact that is so invaluable in learning and practicing skills. This is to
emphasize that it is important to keep the balance between local and global activities in
global education markets.
None of these new skills are dependent on the level of information one may possess. A
way of putting the relevance of information in perspective is to conceive of analytic skills
as working knowledge—premises and understandings of how the world works and which
people apply to any situation that arises, regardless of the fullness of the information they
may have (Rosenau 1999). This changing landscape of information and skills revolution
has a huge impact on education processes, content and on educational management and
institutions. Are there any ways of using ICT in a more human and more critical way?

4.4.3 Accessibility - affordability
The recent developments can mean an uncontrollable process of globalization in our
education but it also can offer new perspectives to solve educational problems.
Unfortunately there are not very many research programs exploring ICT and global
development in education. Some findings and follow up studies have been done by
international educational agencies like Unesco’s World Education Forum (WEF) (Peraton
& Creed 2000) and OECD/CERI (OECD 2001).
One of the major problems in education globally is still access to basic education, not
to mention the digital divide in the developing countries. 113 million children are still out
of the school system globally. 110 million of them are living in less developed countries
(Sauvageot 2000). According to WEF’s global evaluation (Peraton & Creed 2000) new
technologies have not been able to increase significantly the access to basic education.
Instead, to some extent it has increased the gap between the haves the have nots with
regard to access to quality education. The potential of ICT in widening the access to
education has not been fully utilized. Of course one can ask why this has not been in
focus when researching ICT and education, and in developing applications and policies
for ICT in education. If ICT is the solution, what is the problem?
According to Peraton and Greed (2000, 12) access to computers is still seen as the
major problem in most countries by teachers. It is quite ironic that it is considered as a
problem also in rich countries like Finland, France, Norway, New Zeeland and Belgium,
where the actual student computer ratio is less than 10. This “self made” digital divide
may be one indicator of research and development based on narrowly focused research
on ICT in education. Are we developing structures and pedagogical models, which are
not functioning properly even in rich countries and, certainly, not sustainable and
affordable for developing countries?
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Another problem with integrating ICT into learning worldwide is that the teachers
consider their skills insufficient – regardless of the actual level of training they have
received in ICT and education (Peraton & Greed 2000). This may also be an implication
of the individualistic approach in teacher development, which has concentrated on the
skills of teachers’ – not on the dynamics of change in schools and education as a system.
This all can indicate that the research on ICT in education is not necessary focusing on
the real problems of education but is rather concentrating on ICT as a technical entity in
schools or learner and teacher as a user of that technology. Many of the models to
integrate ICT into education are based on an old, once in a lifetime training model and
traditional classroom model of organizing education. This model may become obsolete in
a networked, constantly changing society.
If we look at the recent developments in the education sector globally, we can
summarize the implications and demands of global information society in the education
system as follows:
− Demand for widening the access to education for all.
− Continuous life long learning, (e.g. fading the boundaries between preset and inset,
formal education and working life).
− Global versus local cultural developments.
− Creation of new educational networked organizations (e.g. global virtual universities,
virtual schools, multinational educational consortiums, etc.).
− Changing of educational management from hierarchical institutions to equal
distributions of network organizations, from commanding to negotiating.
− Demand for more flexible and general skills (e.g. meta-skills such as problem solving,
searching information, learning skills, etc.).

4.5 Educational institutions in turbulence
According to Hefce (2000), there have been two radical forms of convergence in
technical development in the past ten years, which have changed the operation
environment of education. Digitalization of various media, like print, video audio etc.
emerged together with personal computing and the convergence of networks: broadcast,
cable and telephone as well as local and wide area networks etc. This changed the
internal and external operation environment of education radically, just as it changed the
overall environment of industry and business. The development of interactivity and twoway communication especially has had a great impact on education and can be seen as a
background of the emergence of interactive online education.
What basically are these new operating environments in education called “virtual
learning environments” (VLM), “instruction management systems” (IMS), “virtual
schools” or “virtual universities” (VU) etc.? Are they only technical applications in
education? Or is it a question of organizing and managing education in new ways? In
educational research traditionally the question has usually been made from the learning
and teaching point of views and the major problem can be seen in terms of pedagogy.
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Now, when the change is shaking whole educational institutions, research and
development needs to focus on the other processes than learning.
The implication of ICT integration in the education systems and learning is
substantial, from pre-school to higher education. Mainly due to economic reasons, but
also due to technological change and the unsuitability of traditional schools to fulfill the
needs of the information society, the educational institutions have been forced to create
new forms of organizations, which are more competitive in the global economy of
education (Russell & Holkner 2000; Hefce 2000). Higher education, especially, is in the
process of forming networked organizations like virtual universities and other alliances to
compete. These institutions are recruiting their students and teachers from global markets.
This means also that the structures and culture of owner institutions will be spread out
globally. (Hefce 2000.)
Global distribution means global curricula and accreditation systems. For example, the
European University Association (EUA) is in the process of developing “Joint Masters
Programmes” in the spirit of the Bologna convention (Tauch & Rauhvargers 2002.),
which will form the basis for this development in higher education.
What is important in this development for education institutions is an understanding
that ICT can be integrated into new kinds of operation environments in educational
institutions. These environments can also transform the traditional forms and structures of
education in all the levels. New global phenomena are multinational university networks
together with multinational publishing of learning materials. At the institutional level, the
issue is new organization of education like virtual schools with new learning management
systems and educational portals, which can also be called learning- or studying
environments at the micro level.
To summarize the observations from the recent literature about ICT in education, we
can see changes at least at the levels (subsystems) presented in table 4 (Farrel, 1999,
Hefce, 2000).
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Table 4. The impact of ICT in educational institutions.
Traditional (including
Anticipated change when applying Challenges and problems to
traditional technology assisted ICT
be considered by the research
education)
and development
National curriculum, structures

International curriculums, structures

Cultural diversity / globalization.

and legislation.

and legislation. Global educational

Accessibility.

markets and distribution.
School based teaching and

School networks, virtual institutions.

Management.

learning arrangements and

Open and flexible methods and

Affordability.

methods.

learning management tools.

Quality of education.

Local teachers. Classroom

Distributed learning communities and

Contextuality.

centered thinking. Disconnected

networked teachers

Meaningfulness of learning.

teaching.

Social learning,

Individual learning.

Negotiations, agreements

Obeying.

Informal, flexible learning.

Facts.
Formal learning.

From table 4, we can see that the actual changes in education are parallel with the general
demands of global information society. The educational products are changing from
hierarchically developed and static “paper based course packages” to dynamic processes
and flows of information, which are developed by the inputs of the learners as well. The
learning process is usually connected to real life through the learning projects and
therefore dynamically changes the economic and societal processes – not only becoming
merged in them. The challenges /problems column indicates the desired directions of the
change although there is not necessary evidence that the development is going on in that
way. More global evaluation research is still needed.

4.6 New environment for learning and teaching
What does the change in the education system mean in practice for an individual teacher
or a learner? For example, when a student enrolls to a new kind of (on-line) course, the
student will do all the major course activities in an ICT based working/learning
environment. From the teachers’ point of view, a teacher is managing the course activities
by using an ICT based learning management tool, system or an education portal and
delivers the course by means of ICT. Of course, this process is difficult to separate from
the institution’s point of view, because there may be students and teachers participating
from different organizations and locations on the same course, and these institutions can
have an agreement to form a new kind of virtual institution offering these kinds of
learning experiences and courses. Together this development can also be seen as a part of
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the new global E-learning business. Thus, the same simple application of ICT can form a
cutting point for different phenomena, actions and operations at different levels of the
education system. This chapter discusses the phenomena at the micro level from a
learning / teaching point of view.
The discussions on learning environments in education are not necessary exclusive.
The same phenomenon has at least two access points: from the individual learner’s
perspective and from the technical perspective. Also, the research of this phenomenon has
usually been monadic. The learning research has been concentrating more on the
individual learner’s perspective and technical development on the technical side of the
phenomenon.
According to the recent meta-research of instructional technology (Driscoll & Dick
1999, Pea et al 1999) the research of these new learning environments is largely
fragmented. It is difficult to get a holistic picture of the development, even for the
researchers in the field. It has been suggested that there is not necessarily so much need
for new paradigms in this field, but synthesizing the existing research to overcome the
recent barriers in this multidisciplinary research field (Driscoll & Dick 1999).
Recent learning theory literature often defines the learning environment simply as a
place where learning takes place, and which can have different qualities depending of the
metaphorically expressed understanding of instruction (see e.g. Wilson 1996). This
metaphorical understanding can bring together also systems of information, i.e. how
objects/attributes and relations from one domain are connected to objects/attributes and
relations in the other domain (Cameron 2002). The metaphorical understanding of
concepts can help us to understand how we learn the concepts – but also how we research
the concepts.
Table 5. Relation between the idea of knowledge and the nature of the learning
environment (Wilson 1996).
Metaphor about knowledge, knowing

Consequence in the learning environment

Knowledge is a quantity or packet of content waiting to Products that can be distributed via different
be transmitted
Knowledge is a cognitive state as reflected in a

methods, media. (Electronic self-study materials)
Combination of teaching strategies, goals and means

person's schemas and procedural skills.

to change the schemes of thought in the individual.
(Teaching programme)

Knowledge is a person's meanings constructed in

The student acting and working in an environment

interaction with one's environment

with plenty of resources and stimuli. (Collection of
tools and resources)

Knowledge is a process of enculturation or adoption of Participation in the everyday life and activities of the
a group's ways of seeing and acting.

community. (Collaborative working environment; a
system which can also include the above-mentioned
items)

The ideas of learning and knowledge underlying the pedagogical approaches are
connected closely to the discussion of the nature of knowledge as a process of teaching
and learning. After all, knowledge is an essential commodity toward which learning must
strive. W.G. Wilson (1996), for instance, has described the relationship between the idea
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of knowledge underlying teaching and the nature of the learning environment as shown in
table 5 (the author's comments in parentheses):
If the metaphoric implementation of learning environments in education, as suggested
by Ohl and Cates (1997), helps the users to act in these environments, then the research
on ICT integration in education based on metaphor analysis could help us to understand
real human action on these environments (Lakoff & Johnson 1980).
Because the metaphorical reference to the technical environment usually links learning
to these environments, Wilson’s (1996) metaphorical analysis about learning can be used
for further analysis of the metaphorical expressions used by the research. A metaphorical
approach to understanding new emerging phenomena, like virtuality and virtual
organizations has been used for analyzing discourse and identifying the metaphors related
these new phenomena ( Schultze & Orlikovski 2001), but also for designing these new
emergent spaces and structures like learning environments (Pulkkinen & Peltonen 1998,
Mononen-Aaltonen 1998). This research will continue this tradition of metaphorical
analysis aiming more systematic analysis of the metaphorical expressions used in the
research field.
However, the socio cultural theories in psychology especially, and the so called
systemic psychology emphasizes that any human activity cannot be understood separately
from its environment and particularly from its cultural (social) context (e.g. Engeström
2000, Toomela 2000, Soini 1999, Weinger 1998, Järvilehto, 1994). It has been claimed
that learning theories still underestimate the influence of the social environment in the
learning process when social has been seen as a separate context for learning. According
to McCarthy (1996) social is not only an aspect is but the environment of the human
being. Also Soini (1999) emphasizes that learning theories of this millennium should take
social and ecological interaction as its basis. From this point of view, also the technical
environments in education can be seen as a part of the social environment of education:
ICT applications are social artifacts which have a specific function and meaning in
education processes, and usually metaphorical expressions and concepts are used for
describing these environments.
According to Soini (1999), contemporary learning theories can be divided in to the
following approaches based on how “social” has been understood as a part of the learning
process: individualistic, situative and systemic. All these approaches have a different
definition, how social is constituted in their theoretical frame of reference. When we are
talking about a learning environment, we also determine how we understand “social”: an
aspect, a context or an environment. This kind of division of learning theories can give a
good perspective for understanding the different meanings learning research gives to ICT
integration in education.

4.6.1 Social learning and cognitivism contextualizing individual
learning
The significance of the learning environment for the learning process has become a
topical issue with the advent of social cognitivism and constructivist learning research in

68
particular. The first promoter of the influence of the social environment was Albert
Bandura in the 1960’s, who emphasized the reciprocal relation between the environment
and self (figure 6). Cognitive factors partly determine which environmental events will be
observed, what meaning will be conferred on them, whether they leave any lasting
effects, what emotional impact and motivating power they will have, and how the
information they convey will be organized for future use. (Bandura 2001, 3.) In spite of
the fact that the social cognitive theory emphasizes social environment in learning, it
considers social as an external determinant for individual cognition.

Fig. 6. Schematization of triadic reciprocal causation in the causal model of social cognitive
theory (Bandura, 2001, 2).

According to Bandura (2001, 7), the symbolic environment occupies a major part of
people’s everyday lives in modern society. Much of the social construction of reality and
shaping of public consciousness occurs through electronic acculturation. At the societal
level, the electronic modes of influence are transforming how social systems operate and
serving as a major vehicle for sociopolitical change. The study of acculturation in the
present electronic age must be broadened to include electronic acculturation.
The change of focus from teaching to learning has often been called a paradigm shift
in education. Bandura’s theory of self-regulation and self-efficacy can be seen as a
paradigm shift within the individualistic approach, although it emphasizes the social
environment in the learning process. The social context is considered as a determinant for
the individual human being. The learning environment can be defined as a combination
of the environmental determinants and behavioural determinants the learner can be
interacting with.
The idea for ICT integration in education derived from Bandura’s approach is close to
Wilson’s (1996) metaphor of knowledge as a determinant - quantity or packet of content waiting to be transmitted. The applications of ICT could be educational products that can
be distributed via different methods and media like electronic self-study materials. The
cognitive idea of knowledge would lead to developing ICT teaching strategies (Web
pedagogy, etc), goals and means to change the schemes of thought in the individual.
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4.6.1.1 Situative learning: Learning as meaningful action in a socially
constituted environment.
In recent decades a new set of social theories of mind and learning has been emerging.
The oldest of these strands is the work of Vygotsky and his followers leading to present
day Activity Theory. This, together with work in sociology, has inspired further socially
orientated psychological approaches including situated cognition, socio-cultural theories
of mind. This loose collection of different learning theories can be called “social theories
of learning”. According to Wenger (1998), the common assumptions in these theories are
the following:
−
−
−
−

Humans are social beings. The social is a central aspect of learning.
Knowledge is a matter of competence with respect of valued enterprises.
Knowing is a matter of participating.
Meaning is ultimately what learning is to produce.

So, the social theories of learning integrate the component necessary to characterize
social participation as a process of learning and knowing: meaning, practice, community
and identity (Wenger 1998). The “environment” for learning is understood as a
community rather than a place or determinant. In Wilson’s metaphorical categories, these
approaches are close to understanding the knowledge as a person's meanings constructed
in interaction with one's social environment (negotiation) or in enculturation or adoption
of a group's ways of seeing and acting (communication). In practical applications of ICT
integration this could mean collections of tools and resources to interact with or
collaborative working environments. Basically it could also be a system which can
include all the other metaphors and applications.

4.6.1.2 Action theory: learning as an activity in a system
Another approach to understanding coexistence of social change and contingence in
learning is the so called action theory or activity systems theory, which traces back to
Vygotsgy’s cultural-historical work but has been reshaped by many theorists. While
individualistic theories usually consider social context as a container where meaningful
behavior or “text” is produced, action theory re-conceptualizes this relationship. The
activity system and the elements making it up (i.e. tools such as text, actors and the
objects at which they are aimed) can be seen as mutually constitutive and always in flux
(as, indeed, are the elements themselves). A modern complex organization almost always
encompasses several subsidiary activity systems with different interests. In addition, an
individual actor can be simultaneously a member of several activity systems with
different objectives. (Winsor 1999.)
According to Engeström (2000) a historically evolving collective activity system, seen
in its network relations to other activity systems, is taken as the prime unit of analysis
against which scripted strings of goal-directed actions and automatic operations are
interpreted. Activity systems are driven by communal motives that are often difficult to
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articulate for individual participants. Activity systems are in constant movement and
internally contradictory. Their systemic contradictions, manifested in disturbances and
mundane innovations, offer possibilities for expansive developmental transformations.
Such transformations proceed through stepwise cycles of expansive learning which begin
with actions of questioning the existing standard practice, and then proceed to actions of
analyzing its contradictions and modelling a vision for its zone of proximal development,
then to actions of examining and implementing the new model in practice. New forms of
work organization increasingly require negotiated `knotworking' (Engeström 2000)
across boundaries. Correspondingly, expansive learning increasingly involves horizontal
widening of collective expertise by means of debating, negotiating and hybridizing
different perspectives and conceptualizations. (Engeström 2000.)
In activity theory, the concept of an “activity system” constitutes the environment
where all the meaningful actions, like learning, can happen. An activity system is any
ongoing, object-directed, historically conditioned, dialectically structured, tool-mediated
human interaction. Some examples are a family, a religious organization, an advocacy
group, a political movement, a course of study, a school, a discipline, a research
laboratory, and a profession. These activity systems are mutually (re)constructed by
participants historically, using certain tools and not others, including discursive tools such
as speech sounds and inscriptions. The activity system is the basic unit of analysis for
both the groups' and individuals' behaviour, in that it analyzes the way concrete tools are
used to mediate the motive and the object of behaviour and changes in it. (Russell 1997.)
The subject is the agent whose behaviour (including that kind of behaviour called
discourse) the analyst is focusing on. The identity of both individuals and groups is
conceived in social terms as the history of their involvements with various activity
systems. (Russell 1997.)
Tools (mediational means) refer to material objects in use by some individual or group
to accomplish some action with some outcome that is, tools-in-use to remind us that a
material thing is not a tool unless it has been put to some use, and the uses of a single
material thing may differ over time and across different actions and activity systems.
(Russell 1997.)
The object/motive refers to the raw material or problem space on which the subject
brings to bear various tools in ongoing interaction with another person. The object is
shaped and changed over time to produce some outcome. This is the object of study of
some discipline (e.g., cells in cytology, literary works in literary criticism). The object or
focus of activity implies an overall direction of that activity, a (provisionally) shared
purpose or motive (e.g., analyzing cells, analyzing literary works). (Russell 1997.)
The activity theory has been applied to the collaborative information systems design,
the concept design and developing shared virtual systems in context of learning
organizations and collaborative work (Tuikka & Kuutti 2000) and it seems to fit well in
designing technical tools and resources that can be used in work processes. The theory
considers an individual as an active agent in constructing the activity system rather than
ones enculturation on the logic of the system, its discourses, tools and resources.
Therefore the activity theory can be considered as an individualistic theory despite the
emphasis on the social contexts of activities. In Wilson’s (1996) metaphorical categories
of knowledge, the activity theory understands knowledge as person's meanings
constructed in interaction with one's environment.
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4.6.1.3 Communities of practice
According to Ernest (2002) the social theories of learning claim to offer a theory of
learning virtually bypassing the individual mind. It provides a theory of apprenticeship,
‘legitimate peripheral participation’, that describes how individuals over time can
progress from the periphery of some socially organized activity (e.g., tailoring) to
becoming fully-fledged and productive members of the community in question (e.g.,
tailors).

Fig. 7. The components of the social theory of learning (Wenger 1999).

Placing the focus on participation has broad implications for understanding and
supporting learning. Learning in this sense is not a separate activity from the other
activities we are doing (figure 7). According to Wenger (1999) this means:
− For individuals, learning means engaging in and contributing to the practices of their
communities.
− For communities, learning means refining practices and ensuring new generations of
members.
− For organizations, learning means sustaining the interconnected communities of
practice through which an organization knows what it knows and thus becomes
effective and valuable as an organization.
According to Wenger (1999) the communities of practice are an integral part of our daily
lives. They are so informal and pervasive that they rarely come into explicit focus, but for
the same reason they are also quite familiar. The concept of learning within the
communities of practice comes very close to those concepts, which previously have been
called “socialization”, but not being as deterministic as socialization is usually
considered. However, the difference with the modern theories of social systems is that the
psychological approaches consider people to belong to the social system and the social
systems theory will draw the line between communication and people: only what is
communicated is social (Luhmann 1995 408).
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According to this approach, the design of ICT integration into learning is not design of
instruction, nor the technology but communities of learners, which allows them to create
communities of practices (Bopry 1999). By basing the design on the communities the
learner is allowed to adapt to existing worlds of meanings, and in that way also include
the institutional perspective in learning. This branch of constructive learning theories can
be seen to emerge from systems theory (Bopry 1999), but still remains rather as a
psychological theory by constituting the emergence of social as “shared worlds of
meanings” into the immediate temporal interaction and agreements of autonomous
individuals and not considering social as an active, autonomous system as well. In
Wilson’s (1996) metaphorical categories of knowledge, the communities of practices
approach considers knowledge as processes of enculturation and adoption of a group's
ways of seeing and acting. The possibility on instrumental use of communities of practice
as designed learning environments, remains unsolved problem.

4.6.2 Education as a social system
In the last ten years, the research on social systems has enlightened the nature of social in
learning. From a social systems point of view, education is a systemized process of selfsocialization. Educational arrangements aim to achieve something, which cannot be left
to chance socializing events (Vanderstraeten 2000b). While learning theories have
defined social as a context or environment for learning, the social theories, especially
critical theory, have for a long time been interested in the school as a place that functions
as an active mechanism in the reproduction of social structures of culture (Bourdieu &
Passeron 1990, Kivinen & Rinne 1985).
From social systems theory, we can say that the educational institution is a specific
environment, which is different from other institutions in our society in that the goal of
the institution is learning. The education system is interacting with other social systems in
our society, but has its own character. It reproduces the structures needed in other
systems, but it still has its own specific structure that selects the communication to belong
in the education system rather than to other systems in society. The current educational
policies would like to break the barriers between working life and education. However,
education as a social system emerges through its own autopoetic processes, and therefore
learning in educational institutions is always different compared to working life.
The social systems theory is very close to the activity systems theory and the theory of
communities of practice, but the main difference remains in the role of the actor in
changing the system. In activity theory, the main belief is that system dynamics can be
ruled by an intentional individual or group of individuals using tools and resources for
changing the system; in the social systems theory, the social system dynamics is
considered to be separate from the intentional interaction system having its own emergent
ways to change (Luhmann 1995).
The concept of learning can also be seen as a part of the communicative structure of
the education system. Socialization comes about by living in a social environment. In
education, intentional communication enables the learner to confront both the
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information and utterance component of communication (Vanderstraeten 2000b). So the
intentions within the same activity system can be in conflict. Historically, educators have
tried to avoid this by methodological arrangements and basically the paradigm shift from
teaching to learning can be understood from this point of view. Indirect arrangements of
events in the learning environment returns education to socialization but cannot guarantee
the particular results (Vanderstraeten 2000b). Therefore learning theories and didactics
have always emphasized the guiding role of the teacher, or the teacher as a master or an
expert, and never really trusted in the power of learning environments. That is the reason
why there are always some other processes involved in a learning process which
distinguish the institutionalized learning from socialization, and defines education as a
separate system in our society. So, the information and communication systems in
education are a slightly different from the “real life” information and communication
systems. The closer the information systems in education correspond to the systems in
real life, the more effectively education can socialize individuals to operate in these
systems. If they are exactly the same, the education system no longer exists as a separate
social system in our society.
If processes supporting learning (like teaching, guidance, criticism, management, etc.)
are considered as essential structures of the communication system of education to
distinguish it from real life systems, then the applications of ICT in education should be
seen to be a more active part of the communication and information systems of
education. It would be a mistake to consider these systems only as learning environments
because they have different purposes for different individuals operating within the
system: while a learner aims for self socialization, the teachers and managers may have
some other interests and goals for the learning process. These aims may also be in
conflict.
By combining the learning theories and social approaches to education, we can see
that so called learning environments are basically an essential part of the communication
system of education, which is arranged specifically for facilitating learning and
developing desired human activities. These systems are based on knowledge, the
structure of knowledge and learning, practical arrangements (tools and resources)
necessitated by learning, which are connected with time (temporal), place (physical
environment) and repetitive rituals (seen as a system functions or, process in
constructivism) which together provide the social organization (social environment,
social system) for learning/teaching.
What does this mean in practice when the ICT component comes into the picture as an
active element of the system? It can basically mean many different technical, social and
practical arrangements, like:
− physical premises, hardware and software that are used in studies or teaching activities
in a traditional classroom situation (such as a computer room with access to the
Internet or a videoconferencing room).
− a decentralized set of tools, services and resources offered through the information
network (such as interactive Web pages offering resources and tools for learning, etc.)
for learners.
− a metaphor of a place or a community for studying (virtual space) created with the
help of information and communication technology (ICT) in which an attempt is made
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to offer similar social communicative activities as in a concrete place or community.
(Virtual workshop, virtual classroom, virtual school, virtual university)
− An information and communication system of education.
The variance of names, meanings and metaphors given for these operation environments
and systems is huge. Research on learning environments and information systems in
education is currently diffuse, due multiple research approaches and multiple theories
applied in the field, as we have learned from various evaluations. Do the constructive
learning theories provide a common framework for the research field like Bopry (1999)
suggests? Does technology offer the best organizing concept for the field as a discipline,
as Ely (1999) suggests? As we have seen from the analysis of ICT integration at the
different levels of the education system and the uncontrolled global impact of ICT on our
society, culture and education, research based only on learning theories or technology is
inadequate in understanding this complex phenomenon without a broader understanding
of education as a social system. It requires a interdisciplinary research approach and
theoretical framework. From the social system point of view we can see that not only the
design, tools and learning environments are changing together with the development of
information and communication technology, but also the processes, structures and the
social systems themselves are changing while the communication is changing. This
means that the information and communication system of education is a fundamental
entity in education and basically defines education as a separate system in our society.

4.7 From multidisciplinary research to interdisciplinary approach
There is no doubt that the research on ICT integration in education is a multidisciplinary
research area. The evidence for this comes from the notion that the change of education
as an institution is framed by globalization and the information society as we have
learned in previous sections. The observations that the research area may be incoherent in
terms of the change in the focus of the research and even the research paradigm (Wills,
Thompson, Sadera 1999, 30; Driscoll, Dick 1999) means that different disciplines may
exist on the research field side by side, maintaining their distinctiveness, but not forming
any shared understanding of the area. The research, which tries to integrate the multiple
disciplines to effectively form a new unified discipline or approach, is defined as an
interdisciplinary research (Kostoff 2002).
Science can be described as a technique of agreements (Hayakawa 2001). In
interdisciplinary research a semantic agreement on the nature of the research target is a
prerequisite for collective research. It is essential to understand that all research objects
are theoretically and culturally laden, thus each piece of research differs in terms of
theoretical intentions and may have pure aims of basic research. It seems to appear that in
research on ICT and education, the same concepts can be understood differently and
different concepts sometimes mean the same thing. Different approaches like
instructional technology, educational technology, media education, technology education,
information systems research, etc. are bringing their own conceptual definitions into the
common research area. It is obvious that applied research and development would benefit
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more from the interdisciplinary research, starting from a common conceptual
understanding of the practical problems in the education system.
The problem with recent analytical research on researching these phenomena has been
that it tends to reduce the system to its elementary elements in order to study in detail and
understand the types of interaction that exist between them. By modifying one variable at
a time, it tries to infer general laws that will enable one to predict the properties of a
system under very different conditions (de Rosnay, 1979). This has lead to confusion
among researchers, designers, teachers and evaluators in defining the essential elements
and research domains of these technical environments that should be considered in
research and development work (Pea et. al. 1999).
The elements of research are usually defined two-dimensionally from an instructional
design point of view. For example, Kozma (2000, 14) suggests that understanding the
relationship between media (meaning ICT) design and learning should be the unique
contribution of this research to education. These two dimensions have been represented
quite well in recent research and development. Technology is also often considered to be
a neutral tool rather than an active component that enables or influences the educational
processes. It has been also typical that cultural and organizational aspects have been
ignored or considered as a context for the individual learners, not as an environment in
which we are living, or a social system with which we are interacting. Of course there are
some signals that the field may be changing. Richey (2000) claims, for example, that in
discussions related to learning environments there is now a tendency to broaden this
research area to organizational problems and social issues too.
Eraut (1989) affirmed long ago that educational technology necessarily involves social
and political processes too. This social dimension of education, the cultural and
organizational aspects, is neglected quite often in the research on learning environments
and instructional technologies. When this dimension is mentioned, it is usually referred to
as a context for the learning process (e.g. social constructionism) or socio-economical
issues like cost effectiveness of ICT based learning environments in an organization
context. According to Pulkkinen and Ruotsalainen (2001) the basic considerations of ICT
integration in education consist of at least learning, technology and culture (in meaning of
organizational and institutional and cultural aspects) theories, which can connect the
research also in the different ontological dimensions of reality. Namely, in comparison
with Luhmann’s dimensions of temporal, physical and social dimensions, we can see that
in context of ICT integration in education learning theories corresponds with Luhmann’s
temporal dimension being an application of psychology, technology as research domain is
close to physical dimension being an application of natural science and culture can be
seen as a synonym for social containing of aspects of organization and institution.
If we summarize the previous contextual analysis of current practice, research and
development in ICT integration in education from the research domain point of view
(methods, theories and philosophies) the research area is complex and multidisciplinary
but have some common aspects that makes the research domain recognizable. In this
research the core of the research field of ICT integration in education is seen in the
intersections of the following three research domains: Learning, technology and social.
There are many different research issues and problems to be studied depending on the
level of the education system and the research interest of the researcher. It is notable,
according to the systemic understanding of education, that changes at any level of the
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communicative system have an impact on other levels of the system (sub-systems) and
also on other communicative systems in our society. The changes in the environment of
the system and the other social communicative systems will influence the education
system. Research considering only one research domain of the communicative system in
education, or one theoretical viewpoint, will never attain an understandable picture of the
reality of ICT in education.
In the research field of ICT integration in education some intersections of the
overlapping research domains or some of the research orientations or paradigms can, of
course, be dominate research and development of practices, as is the case with other
educational research areas (Pezza, 1993). The dominating structures in the research
(knowledge structures, methodological structures or other structures in the field of study)
usually define what we can research but also what we cannot. An analysis of current
research and its structures can help us to see these logical “blind spots” and alternative
research views on the research target. It can also show us alternative ways of defining the
ontological nature of the research target. Without a holistic view of the research
phenomena, it is difficult to see where there is a need for further research.

4.8 Scientific journals and articles to be analyzed empirically
In this thesis the paradigms of the research on ICT integration in education are analyzed
through research publications which can be seen as communications of the scientific
community. Samples of publications and articles on scientific magazines dedicated to this
multidisciplinary research domain are selected as sources of information. This kind of
paradigm research can be seen as a second order observation of scientific research on a
specific research area where the primary research articles are the first order observations
in Luhmann’s systems thinking. It can show, for example, the limitedness or new
possibilities of the research, although it has its own “blind spots” as well. (Blühdorn
2000, 347.)
The paradigm analysis of the current research in the area of ICT integration in
education will be based on the assumption that the scientific publications like scientific
journals, publishing papers and research reports on the field, are forming the core of the
scientific communicative social system. In scientific publications the research target is
represented differently depending on the general focus of the publication. In the selection
of the journals the main criterion is therefore how the journal covers the research domains
described in the contextual analysis in general. This chapter describes the criteria and the
process of selecting journals and articles forming the primary source (appendix 1) for the
paradigm analysis in such a way that the primary source articles represent the research
domains in terms of content, quality and availability.
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4.8.1 Content validity
This thesis is based on the qualitative analysis of scientific articles published in scientific
journals reporting research and discourses related to ICT integration in education. Since
the focus of the paradigm analysis is particularly on the educational applications of ICT
rather than in general the phenomena of ICT, education or information society, the
selected journals and articles should be combining these problem areas rather than
focusing only on one research domain in time. Journals discussing broadly these general
themes will therefore not be included, although there might be some articles discussing
ICT integration in education, too. This way of selecting articles aims to get the core of the
research communication, which is overlapping in terms of theoretical orientations as
much as possible.
The fact that the articles represent the intersection of the research domains of learning,
technology and social, is part of the theoretical validity of the research. The contextual
analysis together with the selection process of the journals to be included in the analysis
is critical in this sense. Each of the journals will be analyzed in terms of orientation to
guarantee that the articles are in the intersection of the research domains of technology,
learning and education as an institution and social system.

4.8.2 Availability and quality
International availability is one of the criteria. The primary source articles will be
selected from international scientific journals specialized in publishing articles on
applications of ICT in education. Articles from journals focusing on ICT and learning,
virtual (educational) organizations, new (ICT based) learning communities and cultures,
and ICT based learning environments will be selected for more close analysis. The
language of the selected journals is English. English is the major language in scientific
communication covering approximately 80-85% of scientific publications on the Internet
(Peraton & Creed 2000). Language is one factor which is related to availability in terms
of broad understanding of the content. It is also related to cultural globalization, which
has been discussed separately in this thesis.
The communicative system of a scientific branch cannot be strictly located in any
single journal, publication or forum. The scientific discussion changes forum as the
branch progresses and the communication environment changes. Some of the journals
change the name when the discussion goes beyond the current title and some journals
keep the title but change the content of the discussion. For example, “Journal of
Educational Television” changed its title to “Journal of Educational Media” in 1995. The
change is parallel with the technical development of traditional TV and new emerging
digital multimedia and Internet broadcasting. One example of the opposite kind of
development is the Journal of Computer Assisted Learning, which has kept the name
although the content of the journal is more or less about learning in new information and
communication networks.
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The development of ICT has also changed the operation environment of scientific
journals from paper copy delivery to electronic delivery. Some new journals have
emerged and some old journals have had problems maintaining the interest of writers and
readers. Some indication of this kind of change in the discussion forum of ICT in
education can be seen from the statistics of the Institute for Scientific Information - ISI
(http://www.isinet.com/isi/), which researches the scientific journals and their impact on
the research field based on a number of citations to each article published in a journal.
As an example we can compare the British Journal of Education Technology and the
Journal of Educational Technology and Research (figures 8 and 9). The British Journal of
Education Technology has the highest ISI impact factor among the journals in the area of
ICT in education in the year 2000. The impact factor has increased from 0.111 in the year
1996 to 0.310 in the year 2000 (figure 8). At the same time, the impact factor of the
traditionally well-known and trusted journal, Educational Technology Research and
Development has dropped from 0.483 in the year 1996 to 0.177 in the year 2000 (figure
9).

Fig. 8. The trend graph of impact factors of British Journal of Educational Technology (ISI
2002).

According to ISI (ISI 2002), changes in the impact of a journal can happen because of a
change in the format of the journal or the title of the journal. It is obvious that also the
delivery mechanisms have some importance in this change. The British Journal of
Educational Technology is delivered electronically through one of the biggest on-linejournal portals, which is widely available at universities in all over the world. ETR&D
has trusted in the traditional paper delivery much longer and has published the electronic
format only recently, that may have affected to the impact factor of the journal (figure 9).
It is available electronically for members only. The normal subscribers will receive the
journal in paper format only.
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Fig. 9. The trend graphs of impact factors of Educational Technology Research and
Development (ISI 2002).

One possible criterion for selecting articles into the analysis in this thesis could be based
on the impact factor ranking by ISI. The ranking could guide the selection to select only
articles which really have an impact on the research field. The journals falling to the first
criteria, ISI ranking, are the journals presented in the table 6.
The problem in using only the above mentioned criterion is the fact that ISI does not
rank all the journals. In fact the ranking requires an agreement between the publisher and
ISI. So being on the list does not really guarantee that the journal’s real impact is better
than a journal which is not listed but gives some direction only.
Table 6. Journals in ICT in Education ranked by ISI.
Name of the journal

ISSN

British Journal of Educational Technology
Computers & Education

0007-1013
0360-1315

Journal of Computer Assisted Learning

0266-4909

Educational Technology Research & Development

1042-1629

Journal of Educational Computing Research

0735-6331

Another possible criterion is to select articles from those journals which are commonly
available for researchers in the field of study and are in a format that supports the idea of
ICT integration in education among the researchers. The electronic publication and
delivery of journals fits very well with ideas supporting research on ICT in education.
The readers and writers of the journals dealing with issues of ICT in education are
familiar with electronic publication and most probably are working in an ICT based
environment every day. It is supposed that they are among the first researchers who use
electronic journals in their work. Therefore it is argued that the journals and articles to be
analyzed here should be widely and commonly available through electronic network
delivery.
Currently there are many publishing portals available for accessing scientific
electronic journals. Many of the journals are also available in paper format but some of
the new journals are electronic only. Most of the portals have their specific target groups
of scientists and they cover only specific research areas. Education or educational
technology does not have a portal of its own for electronic journals.
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4.8.3 Journals and articles to be selected
There is a selection of electronic publications available on the Internet at the moment,
which is free of charge and published by a range of organisations and universities. There
is no doubt that among those journals there are high quality publications. However, in
this research the free web publications will be discarded, because it is extremely difficult
to evaluate the quality of each of the journals and make any rule regarding which journal
to include and which to exclude. The fact that researchers and universities are willing to
pay a subscription fee is at least some indication of the quality and usefulness of a
journal. Therefore only commercially published electronic journals will be included in
the sample of this research.
Two comprehensive commercial databases of journals are available in the area of
education. Ebsco Academic Search Elite provides full text for nearly 1,700 journals
covering the social sciences, humanities, general science, multi-cultural studies,
education, etc. The database is updated on a daily basis. Elsevier Science ScienceDirect
covers over 1200 scientific, technical & medical peer-reviewed journals and over 40
million abstracts from scientific articles.
The journals available in these two large scientific portals of electronic journals
(EBSCOhost Academic Search Elite and Elsevier Science Direct) cover 3 of the 5
journals ranked by ISI on the field of ICT and education, and cover well the research
domains mentioned in the previous chapter. On the basis of content, availability and
quality the journals presented in table 7 are selected to represent the core of the scientific
communication in the research on ICT integration in education and as the primary
sources for the analysis:
Table 7. Journals in ICT in Education published in Ebscohost and Elsevier electronic
journal databases.
Journal Title

ISSN

British Journal of Educational technology
Computers & Education

0007-1013
0360-1315

Journal of Computer Assisted Learning

0266-4909

The Internet and Higher Education

1096-7516

Educational Media International

0952-3987

Interactive Learning Environments

1049-4820

International Journal of Instructional Media

0092-1815

Journal of Educational Media

1358-1651

Journal of Research on Computing in Education

0888-6504

In some of the journals, all the articles fulfill the selection criteria and in other journals
only some of the articles are selected. The selection criterion for articles is simple: it must
be a research article and the content of the articles should refer to ICT integration in
education and cover at least two of defined three research orientations learning,
technology and social.
The selected journals in this thesis are very representative. The nine journals from
which the articles have been selected, are well known all over the world. The journals are
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available also in electronic format in major scientific publishing portals and they cover
the research domains very well. There are also some well-known journals which were not
chosen for this research because of the paper delivery format, or restricted electronic
delivery. We also have to note that there are also research articles on the same research
domain available in some more generic journals in the area of education, learning
psychology, technology, and sociology and culture research. These articles can be used
only for the contextual analysis but not as a primary source.
This thesis is not aiming at analyzing longitudinally the historical genesis of the
paradigms but focusing on an analysis of the current formations of paradigms as
structures of communication. As Foucault (1972) has argued, this kind of analysis is not
an un-historical analysis, because the concepts and structure formations in articles are
always historically formed. The meaning giving process is always retrospective.
To keep the sample systematic and representative, the analysis is based on the latest
full volume of articles published in electronic format at the time of conducting the
analysis (5/2002). The volume of the year 2001 was available in electronic format in all
the journals selected except the British Journal of Educational Technology, Educational
Media International and Journal of Computer Assisted Learning. From these three
journals the articles from year 2000 have been included in the analysis. Only research
articles will be selected. No editorials, book reviews, news, etc. are included to primary
source articles. The number of the articles selected from each of the journal is presented
in the table 8.
Table 8. Number of articles selected from each of the journal.
Journal Title

Year / vol.

Number of
articles selected

British Journal of Educational technology
Computers & Education

2000/31
2001/37

26
22

Journal of Computer Assisted Learning

2000/16

32

The Internet and Higher Education

2001/4

23

Educational Media International

2000/37

30

Interactive Learning Environments

2001/9

7

International Journal of Instructional Media

2001/28

24

Journal of Educational Media

2001/26

13

Journal of Research on Computing in Education

2001/33

Total

17
194

All the articles were copied on to the computer of the author and transformed to a rich
text format (.rtf) for the further analysis in the NVivo qualitative analysis software. In the
analysis and the following chapters code references will be used. The complete list of the
articles with the original names and bibliographical details are listed in the primary
source list in the annex 1. The detailed description of the steps of the analysis is presented
in the chapter 3.3.3.

5 Analysis of the paradigmatic structures of research on
ICT integration in education
5.1 Characteristics of the research communication
This chapter will provide descriptive information about how research domains structure
the research communication in general in the selected articles. This information can be
used together with conceptual metaphor analysis to make conclusions about the
paradigms in the field of study. Some of the descriptions are numerical in order to
describe the emphasis on certain patterns in communication, like the research domain
used for constructing the orientation of the article. The other patterns of communication
are the rhetoric related to the epistemic assumptions of the research articles, and the
research interest describing what kind of relevance the research results will provide.
It is very important to note that these contextual characteristics are also part of the
structures of the communication, though much more complex than the conceptual
metaphors also analyzed in this thesis. The social communication system and its structure
is “one single and flux monument”, and these aspects of the structure can be separated
only theoretically. This research is intended to simplify the very complex structure of the
scientific communication system, and therefore is obliged to restrict some parts of the
analysis only to giving some context for the more ambiguous analysis of the ontological
structures e.g. conceptual metaphors of the articles.

5.1.1 Research domains
The very first step when reading the articles was to evaluate the theoretical orientations of
the articles. According to the contextualizing reflections in chapter 4.7, the three different
orientations were identified as primary, secondary and tertiary, if possible. The evaluation
criteria were which theories the article introduce the reader to the problem, and which
research framework was used for the definition of the problems. Usually the main
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orientation was used for opening the article and defining the problems, secondary and
tertiary orientations were used for contextualizing the research. The main research
orientations in the sample articles are shown in figure 10.

Technology
24 %

Learning
57 %

Social
19 %

Fig. 10. The main research orientations in the sample articles.

In the reading process the number of the articles that were classified as learning theory
oriented, was 110 out of 194 articles (57%). In these articles technology was the second
orientation in 99 (51%) articles and social in some form in 5 (3%) articles. The third
orientation in these articles was technology in 4 articles and social in 1 article.
The number of the articles classified as social theory (= culturally or institutionally)
oriented, were 37 out of 194 articles (19 %). In these articles, technology was a second
orientation in 26 (13%) articles and learning in 11 (11%) articles. The third orientation in
these articles was technology in 10 articles and learning in 9 articles. If we look inside
this research orientation by looking at the content of the articles, the first observation is
that the research lacks almost totally global societal orientation and themes. Most of the
articles deal with problems at the micro level of the education system.
Number of the articles classified as technology oriented was 47 out of 194 articles (25
%). In these articles learning was a second orientation in 31 (16%) articles and social in
11 (6%) articles. The third orientation in these articles was learning in 4 articles and
social in 2 articles.
Table 9. First and second research orientations (Cell percentages; n = 194).
First
orientation
Learning
Social
Technology
Total

Second orientation
Technology
One dim.

Learning

Social

-

3

51

3

57

Total

6

-

13

0

19

16

6

-

2

24

22

9

64

5

100

The main interest of this research is in the interdisciplinary intersections of different
domains, where two or three research orientations are integrated to solve research
problems. Most of the research articles could be categorized as belonging to at least two
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research domains, which indicates the real multidisciplinary nature of the research field
(table 9). Only 11 out of 194 articles had no clear secondary orientation in their research
framework. In practice, these intersections are areas of common interests for
interdisciplinary research and are not exclusive categories. There is a wide range of
different research topics and titles on the research articles, which fall within the
intersection categories, and the proposed descriptions are merely simplified extractions of
the real contents of the studies. With these notions, the intersections of different domains
can be described (not exclusively) on the basis of the research titles as follows:
The learning and technology intersection consists of research related to learning in
ICT context, ICT tools and ICT assisted learning. Sample titles describing this
intersection are like “Technology Integration Practice as a Function of Pedagogical
Expertise” (JRCE2001-2-6), “Teacher Education: Preparing Teachers To Integrate
Technology” (IJIM2001-1-3), “Computer-assisted reading intervention in a secondary
school: an evaluation study” (BJET2000-4-5) or “Comparing Web, Correspondence and
Lecture versions of a second-year non-major Biology course” (BJET2000-1-2).
The learning and culture intersection is related to learning communities and some
cultural aspects of learning like gender, cultural diversity, etc. Sample titles describing
this intersection are like “Models, metaphors and measures: issues in distance learning.
“ (EMI2000-1-9), “Cultural diversity in instructional design” (IJIM2001-3-7) or
“Teaching and Learning Online: A Collaborative between U.S. and Taiwanese Students”
(JRCE2001-2-8).
The technology and culture intersection consists of articles related to virtuality, virtual
organizations, delivery and management systems and some cultural aspects of
technology. Sample titles describing this intersection are like “Electronic-Imen-Delphi
(EID): An Online Conferencing Procedure” (EMI2000-1-2), “Visions of change:
information technology, education and postmodernism” (BJET2000-2-1), “The Future
School Manager: Information and Communication Technology Aspects” (EMI2000-4-1)
or “On mediation in virtual learning environments” (IHE2001-3-7).
The intersection of all three research domains, the centre in figure 10, describes those
research articles which have all three orientations, primary, secondary and tertiary
orientations. This category of 30 (16%) articles describes mainly such research, where the
frame of reference integrates all three research domains. 19 articles in this category
(63%) were socially oriented researching a variety of cultural or institutional aspects of
ICT integration in education like: “Semiotics as a basis for educational software
design”(BJET2000-2-6), “Twenty-first century education and training Implications for
quality assurance” (IHE2001-3-1) or “Evaluating Technology-Supported Teaching &
Learning: A Catalyst to Organizational Change”(ILE2001-2-2). The number of
technically oriented multidisciplinary research was 6 articles (20%) researching topics
like “Educational Multimedia And Teachers' Needs For New Competencies: A Study Of
Compulsory School Teachers' Needs For Competence To Use Educational Multimedia”
(EMI2000-4-5) or “Staff development in information technology for special needs: a new,
distance-learning course at...” (BJET2000-3-2). There were 5 (17%) learning oriented
research articles in this category and topics like “Obstacles to the integration of ICT in
education: results from a worldwide educational assessment” (C&E2001-2-4) or
“Culturally Responsive Educational Web Sites” (EMI2000-3-2). The three-domain
intersection part of research on ICT integration in education can be called
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“interdisciplinary research of information and communication systems of education”
because of the strong interdisciplinary orientation of the research.

Fig. 11. The proportional representation of the research domains according to the first
orientations, and the Boolean AND operation intersections of second and third orientations in
the research articles (n=194).

The proportional representations of the research domains according to the first
orientations and the Boolean AND operation intersections of second and third
orientations in the research articles are presented graphically in the figure 11. It is
important to observe from the intersections of the research orientations that the
orientations of learning theories and technology cover about 67% of all the
communication. This means that from the theoretical framework of reference point of
view it is the dominating approach in this field of research as Kozma (2000, 14) has
already suggested.
Another important observation is that only about 16% of the communication tries to
integrate all three orientations and aims for more comprehensive, interdisciplinary
research. The low number of this type of articles may also indicate some broader
problems that have been reported concerning interdisciplinary research. Kostoff (2002)
for example claims that it is a paradox that while the need of interdisciplinary research
has increased, researchers have become much more specialized. Kostoff (2002) suggests
that one reason explaining this phenomenon is the lack of supportive incentives offered
for interdisciplinary research. Also the research culture in different disciplines, the
increasing demand on time, the lack of evaluation criteria and appropriate scientific
publishing forums, are factors hindering the recognition of interdisciplinary research that
can be found behind of this phenomenon.
The third observation is the relatively small number of learning research articles,
which contextualizes the research (and learning) with the institutional or cultural context.
The main context in learning research is the technical context – which is not actually the
idea of social constructivism and other socially oriented learning theories. It looks like
the tendency to broaden the focus to organizational problems and social issues as Richey
(2000) claims, is not very strong at the moment.
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One can ask if learning research has lost the broader educational and social context
and it has been replaced by technology. One can ask further if the massive research
funding programs in EU countries and USA have supported the instrumental use of ICT
instead of broader aspects of ICT in education and society. Some examples of the strong
influence of funding mechanisms on the development of scientific research have been
reported in sociology for example (Platt 1996). We should also ask if the discourse within
the politics of the information society has the same patterns as research on ICT
integration in education. Should we take more seriously the suggestion, made by Eraut as
early as 1989, that educational technology necessarily involves social and political
processes and these aspects should be included in the research of educational technology.
On the other hand, the internal development of the research itself has not necessary
developed enough as a reflective practice to establish a research field with involvement
of the macro level of education and the cultural context as yet. The research field and also
the practice have been seen to be quite diffuse in terms of approaches and paradigms
(Driscoll and Dick 1999). The history of the field shows (Reiser & Ely 1997, Reiser
2001) that the field has been developing from the very practical and design-focused
research of instructional technology and instructional media. To understand better the
processes of how the specific research field is developing we need more research on the
influence of science policy and funding mechanisms. The field is developing as a social
communicative system of society bringing together the systems of science, economy and
politics as an emerging research practice.

5.1.2 Utterance and epistemic rhetoric of research
The purpose of this chapter is to characterize the research communication from utterance
point of view. Because we are talking about scientific articles, the characteristic that
makes the difference is that the article should be identified as “scientific” in order to be
published. The very distinguished feature of science is its specific methods of inquiring
and verifying the information. This should be reported as precisely as possible so that the
scientific community can repeat and verify the results as well. This, specific utterance of
information is one of the selection criteria of the communication system of science
(Luhmann 1995), and together with the other criteria, separate the communication from
other forms of communication. It is not my intention to debate philosophically for or
against any epistemological branches, but describe the structures of communication from
utterance point of view only. This means that the articles will be seen as rhetorical texts
related to the basic epistemic presumptions of the research, persuading and convincing
the scientific community about the scientific nature of the article.
In practice, the epistemic questions form the basic structure of the research article
describing the research questions and possible hypotheses, the methodological choices of
the research, the results and finally, the trustworthiness of the research. In the rhetoric
analysis the sections of the articles have first been identified and marked from the texts,
and then analyzed a in micro context by using three different epistemological
perspectives: realism, contextual constructivism and radical constructivism (Madill et.al.
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2000). The articles have been classified into these three categories if they consist of at
least two of the sections mentioned. If the article is a theoretical report, or it is not a
comprehensive report, lacking three of the sections, it is not categorized at all and will
appear in the “not applicable” row in table 10. Because the main purpose in the analysis
of the epistemic rhetoric of the articles was to give some background information for the
further analysis of metaphorical expressions, these epistemologically unclear articles
were rather left out of the analysis than trying to classify them in any category without
clear evidence.

5.1.2.1 Rhetoric related to realist epistemologies
The rhetoric analysis considers the specific sections of the articles as rhetoric language
aiming to justify the knowledge as scientific. The analysis is descriptive by nature and is
used in the final analysis concerning the paradigms of the research field.
The rhetoric related to and descriptions of experimental or quasi-experimental designs
are very distinctive for most of the research articles in ICT integration in education.
These research articles described the design very specifically allowing the reader to
repeat the research arrangement if necessary, as the following examples will show:
“Experimental design: Twenty-eight medical students in their third year of study and one
qualified nurse took part in the experiment. They were divided into two groups, balanced
with respect to gender, one group working with VIROLAB and the other with the
Hypertext. The experiment took place in two sessions, each one being made up of the five
following phases:
• 30 minutes for the pre-test
• 10 minutes of software demonstration
• 1h452h00 to work with either VIROLAB or the Hypertext
• 30 minutes for the post-test
• 5 minutes to fill in a short assessment questionnaire about the instructional
environment used (one question tested the computer literacy of the users).
For phase three, the students received a sheet containing the work specifications. The
hypertext group was asked to write down the answers to the 12 questions integrated in
the Hypertext.” (JCAL2000-2-3).
The descriptions of the arrangements imitate laboratory tests and the more precise the
better. This communicates the overall control of the variables related to the research. The
control of design and variables seeks objectivity for the research. Eliminating the
subjective factor related to the researcher makes the research results true and scientific.
In some articles, only the type of the design was mentioned without any detailed
description. The purpose is still to give the same impression that the experiment could be
repeated if necessary:“Design and materials. A quasi-experimental design without a
control group was employed. The 10 participants worked in the same setting
“(JCAL2000-4-4).
Also the variables, and the decision-making criteria are often described very precisely
in advance, as the following examples show: “Test scores for these students were
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compared to test scores for second-and fifth-grade students at the non-PC school (Tables
4 and 5). There were 188 second graders and 188 fifth graders at the non-PC school. ….
However, controlled studies need to be conducted to isolate the effect of technology from
the other variables associated with the Project CHILD model“ (JRCE2001-2-3); “The
following two null hypotheses were tested at the .05 level of significance. Hypothesis 1:
There will be no significant difference between the mean scores of reading
comprehension on oral retellings for students reading a traditionally printed storybook
and students reading the same text from an interactive CD-ROM storybook” (JRCE20012-4).
Hypothetic-deductive decision-making also aims to create greater objectivity and
elimination of the subjective factor, the researcher from the analysis. The idea is, that if
the decision criteria are set precisely, there is no place for subjective values and
preferences.
The research subjects, sample or population are usually closely connected with the
overall research design in this type of research. In those articles which did not report the
research design properly, the sample was still described such a way that the research
could easily be related to naturalistic epistemologies. The typical ways of collecting the
research sample are to select the whole group, take a sample or a randomized sample to
gain again the objectivity and generalization of the results as the following examples
indicate: “Our study, likewise, examines the relationship between academic performance
and learning styles in introductory computer application courses. Unlike previous
studies, however, we used a combined sample of close to 1,000 participants in two
courses over a four-year period; hence, a number of course sections with different
instructors over an extended time period are reflected in the data for each course.”
(JRCE2001-2-5) ;“Each of the six randomly chosen children in turn subsequently chose a
partner with whom to collaborate and interact with the computer” (IHE2001-3-3);
“Participants and experimental design. Eighty eight CAD-inexperienced college and
university students of technical study programmes were enrolled (3/4 male; mean age: 24
years), randomly allocated to the eight cells of a 2 ´ 4 between subjects design, 11
participants for each cell” (JCAL2000-4-7).
Very distinctive of learning research especially is the specific statistical data analysis
methods used in the research. Because the aim of the articles was – of course – to
introduce new research findings, the analysis methods themselves were not always under
particularly critical discussion, but the results of the analysis were. “Data analysis. With
» 90% the mean percentages of correctly drawn components of exercise and test
problems were quite high. Thus, in order to fulfil the statistical assumptions of repeated
measures analyses, the achievement data of each lesson on each problem were
transformed using the arc-sin-function and were then z-standardised across all
experimental groups. Finally, to summarise the data for three course phases (beginning,
middle, and end) and thus to reduce the complexity of the results, the achievement scores
of lessons 13, 46 and 79 were averaged within problem types and across the three
lessons. The average internal consistency of the six aggregation scores (two problem
types ´ three course phases; each score derived from three lessons) was Cronbach alpha
= 0.73. These data were analysed using the SPSS PC module ‘General Linear Model’.
Alpha, the probability of falsely rejecting the null hypothesis, was set to 5%. “
(JCAL2000-4-7); “A one-way analysis of variance (ANOVA) was performed to determine
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if differences in attitudes toward Web-enhanced instruction existed between males and
females. At a .05 level of significance, a difference was found when comparing sex and
student attitude toward Web-enhanced instruction, F(1,107) = 9.91, p =.002 with females
(M = 36.09, SD = 4.86) being significantly more positive toward Web-based instruction
than males (M = 33.15, SD = 4.28)“ (JRCE2001-1-3).
As we can see, statistical testing and precise results play a very important role in some
of the articles, making the point that the result is scientific proof and can be generalized
to the rest of the population. Articles communicating causal relations that can be justified
by statistical correlations and tests can be classified as naturalistic research by nature.

5.1.2.2 Rhetoric related to contextual constructivist epistemologies
A good example of contextual research related to technology and learning is action
research, which is based on participation and describes the context of the research in
greater detail. It is quite obvious that the results of the research are unique and neither
repeatable nor applicable to other contexts as such. The applicability and generality of the
results are more at a conceptual level and a procedural level.
Another good example is a case study where the results are presented in descriptions
of the case. Examples of research design and method argumentation in sample articles
relating the research to contextual epistemologies are the following descriptions: “The
research design was based upon the humanities research paradigm, with specific
reference to the methodology of the academic historian. The researchers' aim was to
collect as rich and comprehensive an archive of data as possible in relation to both the
research questions and tentative hypotheses that we developed in the course of the
research programme. The archive enabled us to produce a case study in School A, the
evidential basis for School B proved to be too fragmentary, with only a single
videotutoring session. The research approach was that of action research, in which the
researchers participated in the curriculum development and research programme”
(BJET2000-2-4); “We subjected the data to open coding that involved writing initial
memos to ourselves. We gave priority to memo writing, which began immediately as data
came in and continued up to this final report.” (JRCE2001-2-8); “The Web-based
conferencing experience was documented in detail. First, students posted 354 messages
on the Web boards; these were retained at the conferencing Web sites. Forty-five of these
entries related to discussion about the students' reactions and perceptions of the learning
experience, and these were printed out at the end of the study. Second, participants in
three classes were asked to write reflective essays or journal entries about the
conferencing exercises; these totaled 46. Third, the instructors led class discussions about
the Web board conferences in order to further reflection and facilitate closure in a faceto-face context. Finally, informal interviews were conducted with four participants”
(JRCE2001-2-1).
In the selection of the research subjects, natural selection based on the case is more
obvious than a random sample, as we can see in the following samples: “The three
students volunteered to participate in the experiment: they responded positively. At the
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end of the first university-based term the students undertook one hour training sessions
on the use of the videotutoring system, one student, Sean, at School A, had two sessions,
the other two students one session. Sean was extremely enthusiastic, and more
significantly, became confident and capable of using the technology. The training
occurred in the School of Education” (BJET2000-2-4); “Over the last two years the
workshops have been attended by more than 100 academic staff at the two institutions. At
the end of each event participants were invited to evaluate the experience through
informal discussions and questionnaires, and all comments and suggestions have been
taken into account to make improvements” (JCAL2000-3-9).
Contextual research relies on the evidence of the original information bringing locality
and contextuality for the research. This can also be taken into consideration in the
research result description as we can see from the following samples: “One male student
said that it was "like doing it on your own rather than 'must' taking down definition after
definition, explanation after explanation from the teacher". Another said that it was
better than the classroom as "you get started out on a topic and you can go into as much
depth as you want on your own, looking at WinEcon, textbooks or something else".”
(IJIM2001-3-5); “This was a comment that elicited apparently contradictory constructs
from the student: "I've shown good understanding" and "I'm off the track, and not
sticking to the question". The tutor's construct for this comment was: "Indicating
weakness--using irrelevant material".” (BJET2000-3-1).
The contextual reporting seems to rely on detailed descriptions of the context and
locality more than the repeatability of the research design. The context description makes
it possible to understand the situation more from the research subject point of view than
explaining the generic law or logic behind the case. The research is rather using the
evidence of the exact descriptions of the research subjects’ own experiences rather than
exact figures and statistical descriptions.

5.1.2.3 Rhetoric related to radical constructivism
The evidence of rhetoric argumentation related to radical constructivism, could be found
only in one article, which was a culturally oriented article. The strong emphasis on the
interpretations and constructions of the target group’s thinking is very strong in this
article:“Young people’s video productions cannot be described as being either closed or
open texts (cf. Eco, 1981) but as constructions of meaning which contain both open parts
(relatively ambiguous symbols) and closed elements (relatively unambiguous symbols).
They offer constructions of meaning which are perceived by the subject as relatively open
or closed, depending on the sequence in the film” (JEM2001-3-3).
The argumentation emphasized the original interpretations of the research subjects as a
source of information: The following is a summary of the young people’s interpretations.
The quoted statements are original quotes from the questionnaires or the transcriptions of
the interviews” (JEM2001-3-3).
The argumentation was based on semantic analyses of the concepts used by the target
group:“Within a continuum, both symbols would be situated rather close to the
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‘collective- common’ end. It can be said that the symbol of the ‘rose’ and the symbol of
‘thorns’ belong to the same category. They are also to be found in other cultural
productions”( JEM2001-3-3).
The argumentation related to constructive tradition is still a very weak signal and
structure among the other epistemologies in the research communication of ICT in
education. This is in line with the analysis of J. Bobry (1999) which states that the
practice and the research of educational technologies is a form of technical rationality.
Understanding from this specific research is that it is the societal need of a certain
research (seen as a research interest in the articles) that is more influential in defining the
basic assumptions of the research than the fact that currently the research philosophy and
methodology emphasizes constructive approaches in learning research. It also looks like a
philosophy of science developed separately from the research may not steer the practical
research because it will develop according to its own logic. The criticism of the research
should be based on the research itself, not on ones opinion of the most suitable research
methods and approaches alone. (See Luhmann & Behnke 1994.)

5.1.2.4 The epistemic rhetoric and different research orientations
Different disciplines and scientific orientations bring their own epistemic presumptions to
multidisciplinary research. In research communication the expression of these
presumptions is significant in relating the research to the traditions and disciplines. In
table 10, the epistemic rhetoric categories are cross-tabulated with the basic research
orientations.
Research orientating from a learning theories point of view, is using mainly
argumentation and rhetoric related to realist epistemologies (63 %). This is quite
surprising if we take in to account the fact that the contemporary learning theories are
mainly based on constructivist epistemologies. This argument is easy to make, because
the typical hypothetic-deductive research model is very widely used in research designs.
Although some of the articles emphasized the meaning of context in the research design
and results, one can say that in the learning oriented research on ICT in education, the
general emphasis is on realist epistemologies.
Table 10. Epistemic rhetoric and research orientations (n = 194).
Epistemic
rhetoric

First orientation
Learning
% (n=110)

Social
% (n=37)

Technology
% (n=47)

Realist

63

27

38

Contextual constructivism

10

38

7

Radical constructivism

0

3

0

Not applicable

27

32

55

Total %

100

100

100
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The total lack of radical constructivist learning research among the sample articles is
surprising. What does this mean in terms of the structures of the scientific
communication? Does it mean that the achievements of radical constructivism are
marginalized among the learning researchers? It is difficult to agree with this argument
because the research seems to have accepted the constructivist learning theories and the
articles refer to these theories quite often. One possible reason for the use of research
settings based on realistic epistemologies is that the goal and interest of the research does
not support the descriptive way of reporting the research. A need for exact evidence of the
superiority of the tested technology of the learning method exists. This need does not
come from learning theories as such but from the needs of the education business to
develop more applicable technologies, services and methods for education markets.
The logic of the research is very often that the experimental research design is used for
testing the effects or novelty of technology in the context of a new method of learning, which is usually argued using constructivist learning theories - against an alternative,
usually old or traditional, method of learning.
Of course, there are a number of research articles emphasizing the contextual
interpretation of the results (10 %). Contextual research serves very well the needs of the
practitioners, who want to develop their own teaching methods according to their own
standards and goals. Descriptive case analyses serve as good examples for the
practitioners because they can give a better understanding of the processes and
phenomena involved in the development process.
The epistemic rhetoric in technically oriented articles was mainly related to realistic
epistemologies (38%). Many of the articles were practical by nature and did not contain
much information on research design, methodologies or the trustworthiness of the
research. The rhetoric related to epistemic assumptions on the research followed that of
the learning oriented research articles.
From articles that are socially oriented, 38% (14 articles) used arguments related to
contextual constructivism, which is more than the articles using realist argumentation
(27%; 10 articles). This may be due the influence of socio-cultural research having a
longer tradition in contextual research. It is also quite obvious that the research related to
ICT from a media and art point of view is more contextually and culturally oriented.
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Fig. 12. Comparison of different research orientations with different epistemic rhetoric
(Proportional frequencies; n=194).

In the comparison of different research orientations with different epistemic rhetoric
(figure 12) we can see that the learning oriented research that is realist in terms of
epistemic rhetoric dominates the research communication together with the technically
oriented research that is also realist in epistemic rhetoric. Contextual epistemic rhetoric is
related to the social research orientation or learning research that has a heavy emphasis
on social context – not on technical context.

5.1.3 Rhetoric related to the purpose and the research interest of the
study
This chapter will describe some contextual information on the values and interests of
research as they appear in the texts. With values we usually understand something that we
classify as good, and that we are prepared to set as our goals in life. Science, as it is
usually considered, gives us knowledge, but does not immediately direct our goals.
Basically, with any given knowledge we are still free to set any goal at will. Goals can be
logically derived only from other goals, not from knowledge (Turchin 1991). This is a
rhetoric analysis of texts, not an analysis of the values and interests of the researchers
themselves, although we usually consider values as something we appreciate and want to
have and achieve as individuals. From a rhetoric point of view, the analysis of values and
the interests of the research tells us about the shared understanding of the purpose of the
research; why the research is important and what is the problem to be solved – or value to
be fulfilled in education.
A practical framework for coding the articles that this thesis applies is the thinking of
critical philosophy proposed by Habermas (see chapter 2.3.2) about research interests
together with systemic thinking. In the texts, the research interests are categorized on the
basis of their emphasis on the level of the education system: are the values and interests
presented from individuals’, institutions’ or society’s point of view. Of course, in reality,
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the interests cannot necessary be layered like that and the question of interest and the free
will of the individual will remain a philosophical problem. The reason for using these
categories is to see whether the research is oriented individualistically or socially. This
difference will make sense if we look at the psychological theories and their basic
orientations
The following sections will give some examples and will shed some light on the
actual ways of describing the interests on the research texts.

5.1.3.1 Rhetoric promoting individual adaptation and understanding
The satisfaction, meaningfulness and positive self-image of an individual seems to be a
shared value in individualistically oriented research. Some of the articles were concerned
about the effects of technology on our lives from this perspective, though this is not very
commonly expressed interest in the sample articles. Some of the articles expressed the
value by emphasizing the importance of positive self-image, while some of the articles
see the meaningfulness of learning as a goal: “It is therefore vital that technology which
creates our environment always supports a positive self-image in its user population.”
(BJET2000-1-6); “The aim is to make the notion of language learning strategies more
meaningful to students, by relating descriptions to their own characteristics and
individual approaches to learning. “ (ILE2001-2-3); “The purpose of the research in this
report was to question whether temperaments of college students were related to
satisfaction in a digital learning environment.” (IHE2001-1-3).
Technology can be seen also as a challenge for the individuals, and the aim is to create
as natural technical environments as possible: “As a result of the current internet system
and also recent higher speed networks, human beings are being unreasonably forced to
adapt to the limited environments compared with a smoother more realistic environment
for human behaviour in nature.“ (C&E2001-3-2);“Children need to be aware of the
nature and uses of computers in order to meet the challenges presented by the present
and future technological society. “ (IHE2001-3-3); “Generally though, most young
people understand, at least implicitly, that audio-visual media are constructions built
with the codes and conventions of symbol systems, and can be evaluated using cues
provided by media themselves, and drawing on ‘real world’ knowledge.“ (JEM2001-3-4).
The big issue from this point of view is that the technical development does not
necessary always serve our basic needs as human beings. How can we develop more
human technology? Should humans adapt to the technical environment or should
technology adapt to different individuals? This can be understood very technically at the
micro level of man-machine interface research or more broadly in a societal context when
researching the impact of global content publishing to the meaningfulness of learning.
Based on the analysis of the sample articles this kind of rhetoric is not very common
in the research on ICT integration into education. Does this tell us that these values are
not important for us or does it tell us that the research is neglecting these problems. If we
look at this from the techno-economic perspective, cultural globalization and
international publishing is changing the language and locality of learning at least at some
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levels of education. The evaluation would then be that research is neglecting this value
and a broader problem.
The lack of the values promoting individuals’ needs and well being in the research on
ICT integration in education is a fact. It can also indicate another fact: that education
research always looks upon individuals from society’s point of view. Education is a social
institution and exists primarily for reproducing the qualities and structures needed in
society.

5.1.3.2 Rhetoric promoting individualistic change and emancipation
Another weak signal but very close to the interest in understanding of individuals facing
the pressure and challenges of technical development is the notion of empowering people
to change the situation. This rhetoric is typical of critical philosophy and gender
associated research. The interest can be expressed in a very neutral way by choosing a
topic which emphasizes the difference or inequity of some issues related to technology
like gender. The emphasis in rhetoric is more related to politics aiming for equal
opportunities rather than emphatic understanding of individuals and their needs,
like:“The findings of these new studies on gender differences in computing highlight once
again the existence of gender inequality in using technology. Although researchers
dispute the causes of gender differences in computing, they generally agree that more
research is needed to address the issue and to overcome the problem “ (C&E2001-3-10) ;
“The widely held conception based on previous studies is that differences exist between
gender and racial groups in their attitudes toward and their usage of computer
technology. “ (JRCE2001-1-7).
Some articles prefer to focus on the needs of individuals as a starting point for
empowerment and are more liberal than radical in political sense: “the intention was to
categorise and analyse the various ways in which the computer can empower the student
and broaden the learning process“ (C&E2001-3-8) “[RATEP is] empowering the
students. It's giving them control over their destinies" “(IJIM2001-2-2).
One could ask, of course, do we liberate and empower individuals to be more
productive in working life, more obedient citizens in a political sense, which actually
changes the original value very much. Traditionally, research has tried to avoid political
involvement and tried to limit the focus only on the facts. In education this is not always
possible, because even the topics of the research can be politically laden. Why would we
like to research the differences between the genders, between the races, between
economically different people? The educational questions and problems – being social
questions and problems – can always been considered political. The lack of this kind
research in the research on ICT integration in education is a signal, that the social
problems at individual level in education may not be as important as the other problems.
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5.1.3.3 Rhetoric promoting the cognitive performance of individuals
The rhetoric analysis of the ways a large proportion of research, especially learning
research and technical research, expresses the research interests showed that the majority
of the research articles focus on the individual performance. This means in practice that
the individual performance – or should we say underperformance - is a problem in certain
situations in our society, and technology can solve that problem. It is quite easy to see the
connection to the demands of organizations where individuals are operating. The
difference in the institutional interest is that the psychological research for instance is not
usually questioning these organizational or societal demands but is only solving the
actual problem with the individual performance.
The research rhetoric promoting the performance of the individual considers it
important to invent new tools and technology to improve the performance, as the
following quotations will show: “the Internet might improve student performance“
(BJET2000-1-3); “A solution is suggested to the fundamental problem of formulating and
creating the optimal cognitive preconditions of successful child-computer interaction.“ (
BJET2000-3-3); “The purpose of this study was to investigate the effectiveness of
instructional media to help ESL preservice teachers identify ESL teaching strategies.
Results show that interactive multimedia were more effective than videotape.“
(IJIM2001-2-8); “Such systems may be useful learning tools which students may use to
enhance performance“ (JCAL2000-3-3).
Another interest is to compare the efficiency of existing tools in human performance,
as following examples:“This study addressed two specific questions: (1) which of the two
tools was the most efficient for knowledge acquisition, and (2) were there any differences
in the use of the two hypertexts? “ (JCAL2000-2-3); “The goal then becomes choosing
the most effective tools to facilitate learning” (IHE2001-1-2); “Although logically, this
multimodal setup should lead to better performance” (JCAL2000-2-6).
In addition to the tools and technology also the development of new skills of
individuals is one instrumental way of increasing the human performance, like: “The
purpose of this investigation was to conduct an empirical study on the effects of
videodisc-based anchored instruction on attitudes toward mathematics and instruction as
well as problem-solving skills among Taiwanese elementary students. “ (BJET2000-1-5);
“When testing children's cognitive functions and sub-functions, we can limit testing only
to attentiveness and mental programming which are concepts commonly used in
neuropsychology. “ (BJET2000-2-7); “The purpose of the methodology is to help develop
these skills by using the descriptions of knowledge as cognitive tools that can be
manipulated in a shared workspace. “ (BJET2000-2-8).
The concept of self-efficacy and engagement is something in between empowerment,
skills development and efficacy. It leaves the goal open and allows us theoretically to
understand it as self empowering and commitment, as the following examples will show:
“The present study compares the relative effects of cognitive style and training method on
learners' computer self-efficacy and learning performance by a field experiment. The
purpose was to determine which training method could be best utilized in computerrelated training while taking trainees' cognitive style into account.” (C&E2001-1-2);
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“The hypothesis of the research was that a visual representation of threading would help
students to engage in more clearly structured discussions“ (C&E2001-1-7).
One way of expressing instrumental interest in an individualistic context is to foster
learning. Basically it can be left open whether learning results in emancipation of a
person or leads to better performance, like: “This study attempts to provide support to the
argument that the use of communication technologies in general, and computer
conferencing in particular, are associated with positive learning outcomes.” (IJIM20011-2). Or the goal of learning can be expressed more explicitly: “This study examined the
efficacy of the FCL instructional program in fostering literacy while utilizing computer
technology.“ (EMI2000-3-4);“Therefore, how to improve efficiency in reading from
computer screens is an important issue in designing CAI programs.“ (C&E2001-2-2);
“The purpose of this study was to assess the efficacy of selected instructional activities
using data from the Third International Mathematics and Science Study (TIMSS). “
(IJIM2001-1-9).
The learning outcomes can also be described from a remedial point of view or the
personalization of the learning. These goals are again close to the first two interests:
understanding and emancipation. The difference is that the point of view is instrumental
and understands an individual rather as an object than a subject, like in these examples:
“In light of these difficulties, a major goal in the field of learning disabilities is that of
developing effective intervention programs for children who are at-risk for RD.”
(JCAL2000-1-5); “The challenge is to design a curriculum that is flexible and adaptable
to an individual student’s inner perception. Curriculum personalization is not an easy
task, it requires enormous preparation time, diverse tools and an in-depth knowledge
about the diverse personal backgrounds of all students.” (EMI2000-3-2).

5.1.3.4 Rhetoric promoting institutional effectiveness and efficacy
The rhetoric promoting institutional effectiveness and efficacy is very close to the
previous interest but is clearly presented from the institution’s point of view. The
instrumental nature of the interest is made more visible and measurable like in the
following examples: “We have proposed a strategy for effective intranet implementation
and suggested measures to manage organisational resistance.” (BJET2000-1-4);
“particularly SMEs, both in rendering their organisation more efficient and in coping
successfully in the global market” (BJET2000-2-3).
It is quite obvious that the fulfillment of these interests needs the previous, individual
performance related interests to be realised. Learning and new skills are needed by the
organizations and institutions as well – or should we say especially and usually in cost
effective way. The demand for the cost effectiveness comes usually form other social
systems like the economy, not from education itself, although education as an institution
is part of the economy as well, as the following examples will show: “The identification
of common elements in the standards in use in the countries involved in CREDIT shows
that all standards use a decomposition of knowledge and skills from broad and general,
to specific and concrete and therefore measurable in terms of a performance criterion.“
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(BJET2000-4-1); “The RITA intervention over a 10 week period led to effective and costeffective literacy gains. “ (BJET2000-4-5); “This paper evaluates the effectiveness of a
multimedia training program designed specifically for stockpeople in the pig industry.“
(C&E2001-3-5); “While improving quality, reducing costs, and increasing access are the
key issues being discussed by administrators and academics of higher education, the
advances in the information and communication technologies (ICT) have been perceived
as the solution to problems relating to these issues.“ (IHE2001-3-5).
Together with the rhetoric promoting individual performance, the institutional
effectiveness and efficiency forms the core of the interests in the research on ICT
integration in education. It is a very strong signal, and communicates a very strong
involvement by the research to economics by inventing tools and technologies in
education that increase the “goal – means” rationality in education. The instrumental way
of seeing technology, and learning as well, enforces the technical rationality of education,
which is based on the belief of control and the power of rational planning.

5.1.3.5 Rhetoric promoting institutional change
According to this study research communication is involved in supporting the technical
and instrumental rationality and efficiency of the education institution and other
institutions than a broader understanding of the change in education as an institution.
Thus there is communication and rhetoric that support the idea of understanding the
change rather than controlling it.
The rhetoric is not necessarily separate from the politics promoting the information
society, but is just interested in knowing of the role of the education institution that could
change in the society, like: “In this way, children's use of ICT in Primary school is
undoubtedly an important foundation for the government's vision of establishing an
'information society'.” ( BJET2000-4-4); “The important question is in what ways these
changes should affect our vision for education.”( BJET2000-2-1).
The change in education as an institution can be seen through the changing roles in
school, like: “This research sheds light on the impact a technological change had on the
principal's role in a high-school's instruction-administration subsystem” (C&E2001-39); “Our society does not simply need teachers who know how to use computers. We need
exemplary teachers who know how to effectively use all the tools at their disposal for the
learning benefit of students” (JRCE2001-2-6.). Or it can try to understand the
pedagogical change through the changes in the technical environment, as following
examples will show: “In this paper, we have described four spaces of network learning
models. We believe that investigation of these learning models will shed light on the
design and the effects of network learning environment. We conceived these spaces based
on issues that will affect our society in the near future, therefore the four spaces provide
directions concerning future research and development of information and
communication technologies supporting or/and leading the educational reform in the real
world.“ (C&E2001-2-3); “The focus of this paper is concerned centrally with the issues
of how teachers in primary and secondary schools can develop teaching strategies which
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will enable them to adopt and implement distance learning practices” (EMI2000-1-3).
“Hypertext might even have the potential to transform nothing less than the ways in
which we teach, learn, and even think”( IJIM2001-2-4).
A more active and maybe political stance to educational change can be seen in the
rhetoric statements promoting institutional change towards humanistic and educationally
valuable goals, as following examples will show: “Nunan’s ‘competing social and
humanist values’ are by no means new. Flexible learning has its roots in the ideas of
thinkers such as Rousseau, Dewey and Illich. But in order to bring this approach to
education to fruition we need to clearly articulate the pedagogical issues to ensure that
flexible delivery (a technology- and/or economically driven strategy) truly results in
flexible learning (an educational goal).” (EMI2000-2-5); “The focus of this paper was to
discuss the rhetoric and the required infrastructure for the flexible delivery of courses in
different ways within a traditional campus and to illustrate an example of how one
subject has changed to a more flexible delivery approach. As the nature of academic
discourse changes, it will be expected that the infrastructure and the courses offered
flexibly will become more commonplace.” (EMI2000-2-7); “Computer conferencing has
been seen as a vehicle for substantial future development in open and distance education-'it may be just the right vehicle to humanise the face of mass education for distance
learners and, in the process, make a real contribution to the growth of a university
community'” (BJET2000-4-2).
Also the connection to the other systems like the economic system can be emphasized
in the research rhetoric as goals of the research, like: “There needs to be a partnership
between educators and employers. This partnership should not be about training to
specification but about educating for change and growth. It must be a richer and more
inspiring business altogether. The partnership must come through joint recognition by
educators and employers (all employers, not just industrial ones) of a shared
responsibility.” (EMI2000-4-3);“In a common emerging e-learning partnership model,
traditional universities provide the intellectual capital, content, and content support,
evaluate student performance, and award appropriate degree credit or certification.”
(IHE2001-3-4).
That will logically lead to the reconsideration of education in society in terms of costs
and accessibility, that can be seen also as a value discussion related to the availability of
education in our society and not necessarily only as an economic consideration of the
costs, as the following quotations indicate:“This new paradigm creates great
opportunities for both educators and learners in terms of accessibility, flexibility, and in
some cases, cost. However, it also creates significant challenges for quality assurance
and accreditation” (IHE2001-3-1); “In the higher education sector, distributed learning
environments (DLEs) are being cited as solutions to the ambitious political goals of
better education, wider access and lower costs “ (ILE2001-1-2).
Considering the fact that the availability and quality of education is still a burning
problem in many of the societies in the world, the rhetoric promoting this as a goal for the
research in ICT integration in education is not necessarily strong enough.
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5.1.3.6 Rhetoric promoting global and intercultural issues in education
Globalization and the prevention of inter-cultural problems can be seen as one of the
motivations for research on ICT integration in education. The world is changing, values
are changing, and locality is changing to a global context. Information and
communication technology can be seen as part of this change and the aim is to prevent
some of the problems that globalization may cause, as the following quotations indicate:
“The world is changing. The old structures of neighbourhood, employment, family, and
church no longer have the power to connect society that once they had. The trends
towards globalisation, post-Fordist "flexible capitalism", individualism and consumerism
seem to be unstoppable. Information technology is deeply implicated in these changes
and education is inevitably caught up in them” (BJET2000-2-1); “This new potential
raises several significant questions. To what extent can we talk about a transnational or
global media language, or languages? How are ‘local’ media forms and conventions
recontextualised in this new global context? And to what extent can new media
technologies facilitate the development of new transnational forms of culture and
communication?”(JEM2001-3-1).
The possibilities of understanding and communicating between cultures can be
invented and some conflicts predicted as following: “The VideoCulture project set out to
evaluate the possibilities and limits of intercultural communication with video.”
(JEM2001-3-3); “There are many examples where technological introductions into less
advanced cultures have produced social and economic disasters for the indigenous
peoples” (BJET2000-1-6); “The PSTs' assignment was to experience and practice online
teaching, establish friendships with a student of another culture, exchange cultural
information, improve online communication skills, identify the benefits and limitations of
online learning, and identify the benefits and limitations of online teaching.”
(JRCE2001-2-8).
The rhetoric related to global and cultural issues could be also related to larger
political issues of competitiveness and the changing economy in connection of
globalization and the information society. E-learning as a new educational form of
competing on the markets of education can be noted as a new challenge and a goal for
research, like: “One of the objectives is to teach students about computers and
information and communication technology in order to be able to function effectively in
IT society.“ (IJIM2001-2-3); “The emerging trends and changes in the field of learning in
light of opportunities afforded by the knowledge economy include: the drive for
consistently high-quality learning opportunities, the need to widen and increase access to
such learning opportunities, and the rise of e-Learning” (IHE2001-3-10);“Looking at it
in economic terms, there is a demand for e-learning. In business terms, there is market
for e-learning and in simpler terms we can make money out of e-learning.” (IHE2001-314).
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5.1.3.7 Rhetoric promoting theoretical interests
Some of the interest rhetoric in the articles could be classified as theoretical. Theoretical
research can be interested in examining the relations and differences between different
branches of science or research reports, as the following examples: “In this article, we
showed the direct relationship that exists between a group of semiotic principles of
interface design and the educational possibilities of a software. This result can be useful
for at least two reasons: (1) it facilitates the development of a framework for evaluation
of the educational potentiality of a software; (2) it facilitates the development of a
methodology for the design of educational software that takes as a starting point the
definition of its educational expectations. “ (BJET2000-2-6); “This approach is different
than most research projects which describe or examine the methods of distance learning
in non-formal education and refer to this field as an anti-thesis of formal education,
instead of its unique significant characteristics“ (EMI2000-1-4).
Theoretical research can also be synthesizing the current research and helping the
research field to formulate new research models and typologies, like in these examples:
“This article attempts to synthesize approaches based on distance education theory,
cognition research and multimedia development.” (EMI2000-1-7); “We can begin to
evaluate the design and delivery plans currently in distance learning situations and begin
building models based on either behaviourist or constructivist epistemologies that lend
them” (EMI2000-1-9); “A typology of the use of educational media is helpful for
teachers to perceive the nature of the media. Such a typology could also help researchers
acquire a framework of analysing the use of various educational media.” (EMI2000-3-5).

5.1.3.8 Interest rhetoric and different research domains
The research orientations in the communications can be seen as theoretical categories and
the researcher considers the field as one unity rather than separate streams. However, it is
interesting to see how the different orientations and research interests are related to each
other. Figure 13 shows the proportions of research orientations in each of the interest
rhetoric categories.

102

Technology

Social

Learning
0

10

20

30

Understanding

Emancipation

Cognitive perf.

Institutional efficacy

Institutional change

Global

40

Theoretical
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As we can see from figure 13, the emphasis of the rhetoric related to the research
interests of learning and technology oriented research are more similar than interest in the
socially oriented research. The majority of learning research is aiming to increase
individual performance and as a second emphasis is on institutional efficacy. Some of the
learning research is aiming for institutional change and learning.
The emphasis of the interest in the technically oriented research is on institutional
performance and efficacy and secondarily on individual performance. Some interests can
be seen also on institutional change.
Much of the socially oriented research emphasizes institutional efficacy but the
institutional change is more in focus. Also global and intercultural phenomena drive
much more socially oriented research than the other orientations.
To summarize the interest rhetoric in the articles, we can say that the mainstream of
the research is very instrumentally oriented emphasizing individual and institutional
efficacy. These interests are related to learning research and technical research. Socially
oriented research emphasizes institutional change and global issues more than other
research.

5.2 Metaphorical concepts defining the ontology of ICT integration in
education
In philosophy, ontology specifies the most fundamental categories of existence, the
elementary substances or structures out of which the world is made. Ontology thus
analyzes the most general and abstract concepts or distinctions that underlie every more
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specific description of any phenomenon in the world, e.g. time, space, matter, process,
cause and effect, system. (Heylighen, 1995). It is sometimes confused with epistemology,
which is about knowledge and knowing.
In a certain context the term ontology can be confusing. For example, in information
technology, ontology can also be seen as a specification of a conceptualization in the
context of artificial intelligence and knowledge sharing. This means that an ontology is a
description (like a formal specification of a program) of the concepts and relationships
that can exist for an agent or a community of agents. This definition is consistent with the
usage of ontology as set-of-concept-definitions, but more general. (Gruber 1993)
From the paradigmatic point of view, an ontological definition of the research object is
one fundamental aspect which differentiates sciences and branches of sciences. The idea
of understanding fundamentally different ontologies in natural science, psychological
science and social science was first suggested by Karl Popper (Popper, 1974). According
to this tripartition, reality consists of three ‘worlds’. World 1, which comprises physical
matter, World 2, which comprises the subjective experiences and World 3, which
comprises the social facts. The worlds of Popper were considered different from each
other.
Modern theory of social systems is based on the idea that the social systems, psychic
systems and organic systems are qualitatively different systems, but meaningful
experience always consist of them all. In this sense, from our experience point of view,
they are more like dimensions of experience than separate from each other. The three
systems can be seen to be dependent on each other’s existence but they are fundamentally
different self-organizing systems (see Hagen 2000, Vanderstraeten 2000). This distinction
is constitutive and ontological by nature where ontologically different entities are
complementary for each other. In the framework of an ICT based operation environment,
technology, learning as an individual practical process and education as a culturally
defined institution can be seen to be ontologically different, but complementary. From the
social systems theory point of view, these entities can be seen as an environment for each
other (Vanderstraeten 2000).
The question in multidisciplinary research is whether there is any shared common
ontological assumption about the research target among the different research. The
ontology can be similar or complementary in order to form a common ground for the
research. The interim understanding based on the context analysis is that there are
different ontological assumptions in current research on ICT integration in education but
without any integrating or complementary framework. The fact that there are so many
different concepts and words defining the phenomenon of ICT integration in education
tell us that there may be a different understanding of what they are researching. Not all
concepts can be symbolic generalizations of the same phenomenon.
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5.2.1 Concepts referring “directly” to the physical world, technology as
physical objects
It is quite obvious that in many of the articles there are expressions related to ICT
integration in education which are derived from technology itself or refer directly to
technology as an object. The only difference in these expressions is the level of
complexity. The very concrete expressions refer directly to the physical equipment, like
“a PC”, “a computer”, “a CD-Rom”, etc.. The next level is to refer to a computer
network, web or Internet, which can still be seen as referring to technology as such,
directly without metaphors, but is not concrete any more. A more general expression
related to the new operation environment in education is to refer to technology as a
general substance by using words like “technology”, “ICT”. This style is used in the
research to maintain relative neutrality and to give an impression of exact and scientific
expressions.
In many cases the idea of referring to a physical device like a computer comes from a
practical notion that there is new equipment in our physical world which changes the
school’s or the classroom’s physical environment or the environment where the teachers
and learner are living. One common concern for the research is what kind of the skills
users need to cope with this new environment. According to this type of research, new
technical devices are nothing more than advanced and demanding new objects or
machines to operate with.
Many different expressions pointing directly to technology appear in the analysed
articles. Those expressions that are not really describing ICT integration into education in
a micro-context are not related to the topic of this research and therefore are not analysed.
Only those expressions referring to the operation environments in education have been
noted. For example, “The Integrated Service Digital Network (ISDN) is a high speed,
fully digital communication technology used primarily for interaction of voice, data and
image over telephone lines“ (EMI2000-1-1) is not related to the use of ICT in education
and therefore is not included in the analysis. “… use of computers for undergraduate
mathematics on the `stand alone' scenario…“ (C&E2001-3-8) is using direct technical
expressions and is describing the use of computers in education and therefore included in
the analysis.
When referring to ICT integration in education, the research articles are often using
quite generic expressions of technology. This could mean that the differentiation of the
role and nature of technology in general is poor in the research of ICT integration in
education. The other general expressions were using some other references to the
technology like ICT, Computer IT, equipment.
In connection with directly referring to technical devices, a “system” metaphor was
also extensively used. Especially those documents which were classified as technology
oriented contained references to a “system”, which basically indicates that the “system”
metaphor has been used as a synonym for technology in general. In socially oriented
articles and learning oriented articles system reference was not so popular. Of course the
number of the references does not tell us anything other than the frequency of
expressions; there is still a need to look closer at the micro context of these expressions.
The following chapters will analyse the system expressions more closely and will draw a
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conclusion on the nature of the metaphorical expressions in the research on ICT
integration in education

5.2.2 Conceptual metaphors
5.2.2.1 The system metaphor
The system metaphor is widely used in research on ICT integration in education. As is the
case with the general reference to technology, the system metaphor is also used more
often in research which is technically oriented. Technical orientation means that the
research aims to develop new technical applications or uses primarily technical research
to build the research framework. The system concept is also used in research which is
institutionally and socially oriented. Therefore it is extremely important that we analyse
the different contexts and meanings of the “system” metaphor used in research in the
domain of ICT integration in education. This analysis has not only ontological but also
epistemological consequences depending on the source domain of the metaphor: do the
different layers of system metaphors form fundamentally different concepts of “system”,
as Luhmann (1995) argues or are they all derived from a conceptual root metaphors of a
“physical system” or “machinery”? According to Luhmann (1995), the three different
systems: physical, psychological and social systems are fundamentally different and
should have ontologically and epistemologically different approaches in research.
In some contexts “system” is a widely adopted expression or name of commonly used
technology, like “video conferencing system” or “computer conferencing system”. These
expressions are also commonly used in research which is socially or learning oriented. It
is anticipated that this kind of usage comes from commonly accepted language
concerning technical applications: system is an entity metaphor, which groups together
other metaphors in a metaphorical expression. These expressions originate from the
technical research which originally developed these applications. It is the same as with
the more general “names” of technology, like “PC”, “Computer”, “ICT”, which have
their own metaphorical references or targets in the “physical” world. These conceptual
metaphors can be seen as layers of meanings, where the higher layers are “copying” or
“projecting” meanings to more general use in educational systems.
The following examples of expressions define the essence of “system” as an entity:
“the conceptual, technical and visual design of the system” (BJET2000-1-4);“a flexible
system which can be used in its own right” (BJET2000-4-1);“Middleware is an integral
layer of software in distributed systems” (IHE2001-1-6);“an analog/digital hybrid
system” (ILE2001-1-3).
The system concept, with a technical or non-technical entity, is also described as an
active element, unlike the concept of an environment, which we usually understand as
passive element. This difference is ontologically a fundamental difference, opposition
even, in the research and development, and defines the basic orientation of the research:
from the system point of view (=system) or from the individual point of view
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(=environment) as following: “the system needs to know if some skill is a pre-requisite
for the acquisition” (BJET2000-4-1); “The system prompts the user to identify related
segments” (ILE2001-1-1).
While the system concept defines the basic orientation to be set from the system point
of view, the next question is, what is the system like. Is it a technical system (machine), is
it an organic system (cell, organ) or is it a social system (institution, communication
structure). The following metaphorical expressions will show some sample expressions
defining the essence of the system in more detail.
One fundamental way of defining the essence of the system is to relate it to electrons,
which makes it very dynamic, but very vulnerable in the same time being dependant on
electricity: “the potential flexibility of the electronic system” (JCAL2000-3-1).
One quite usual metaphorical expression is to understand a system as a machine, a set
of components or software working together, like: “computer system, with its screen,
microphone and camera” (BJET2000-3-4); “Computer conferencing system”
(BJET2000-4-2); “highly complex software systems” (JCAL2000-4-7).
A slightly advanced system is defined in metaphorical expressions relating the system
to a network or networks, like: “Most uses of Web systems for student information”
(C&E2001-3-1); “Web-based conferencing systems” (C&E2001-3-1); “Web-based
instruction systems” (C&E2001-3-10); “ into the Internet and World Wide Web (Web)
systems” (IJIM2001-1-5).
A very interesting group of metaphorical expressions of the system concept is those
related to processes like communication, learning and management. These concepts are
very commonly used, but they are no longer necessary all related to technical or
machinery metaphors but are related to social systems and their operations, like the
following list will show.
a) a learning related system:
− “Such learning systems may use artificial intelligence to monitor and assist the
students” (EMI2000-1-7).
− “adaptability and evolutivity of the learning systems“ (ILE2001-1-3).
− “The design of an e-learning system “ (IHE2001-3-13).
− “network can be integrated with the distance education system “ (EMI2000-1-1).
− “Third generation distance learning systems are flexible and allow teachers to
continuously monitor overall progress of students“ (EMI2000-1-6).
− “Learning design system (LDS) “ (IHE2001-3-13).
− “Learning Support System“ (IHE2001-3-13).
− “a performance support system (PSS) to support novice teacher-education
students in learning and performing the complex cognitive task of lesson
planning. “ (BJET2000-1-1).
b) a management system:
− “instruction management systems“ (C&E2001-3-6).
− “New terminologies such as learning management systems, learning content
management systems, “ (IHE2001-3-11).
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− “to implement e-Learning will eventually move towards total automation of
administrating the teaching and learning processes by means of a software known
as Learning Management Systems (LMS) “ (IHE2001-3-9).
− “a high-school's instruction-administration subsystem“ (C&E2001-3-9).
c) a communication system:
− “Satellite based analogue and digital transmission systems for training and
development purposes” (EMI2000-1-1).
− “a higher speed and larger capacity telecommunications system” (C&E2001-32).
− “an expanding multimedia communication system has increased and diversified
delivery mechanisms of quality education” (IHE2001-1-2).
− “network-based communication systems have been discussed as a medium for
more collaborative reflective dialogue between teachers” (JRCE2001-1-6).
− “The Internet is a technology-based computer information system.” (JRCE20012-7).
Functionally very close to these systems for learning, management and communication
but ontologically different is an institutional expression of the education system, as
following examples show: “While technology has considerable potential to improve the
current educational system “ (IJIM2001-2-8).“information technology into the system of
school education“ (BJET2000-3-3).“The rise of the university systems we know today“
(EMI2000-1-9)“a global distributed post-secondary system supported by information and
communication technology“ (ILE2001-2-2). “Instead, designers should seek to
understand the basic components of what constitutes an e-learning "ecosystem"
(IHE2001-3-13).
The analogue between a human system and machinery is still used in the research in
some cases to copy the properties of humans to computer systems. This should not been
mixed with the expressions related to social systems and institutions, like “by the expert
system“ (EMI2000-1-8) and “if the system is `knowledgeable' and intelligent enough, it
can take into account the special needs of individual learners“ (C&E2001-2-3).
The important note related to systems metaphors is that the mechanical systems
concept has been generalized towards more flexible and complex concepts; which is
similar to the systems concept used by contemporary social theories like Luhmann’s
social systems theory (Luhmann 1995). The common and fundamental similarity of the
complex system concepts is that the system is considered dynamic and active unlike the
“environment” concept, which is more passive in terms of defining the operations of
educational institutions or individual teachers and learners. This active nature of the
system concepts can provide a much more realistic view of the research on ICT
integration in education because it can connect the research to larger societal systems like
politics, economy and law, which are shaping the practical development of ICT
integration in education anyway. The environment concept does not necessarily provide
this, being a passive “surrounding” for the activities being researched and developed.
By coming close to the social systems concept like an institution, the system metaphor
is considered to be also a kind of three dimensional entity: one can be in(side) of the
system, it can be understood as a space, which can also be accommodated by humans,

108
processes, tools and resources just like the environment concepts. The big challenge with
the systems concept is to eliminate of the mechanistic connotations in order to be
adaptable to the research of social systems like education.

5.2.2.2 Metaphorical expressions associated with software
Very commonly used and often associated with a static concept of content are
metaphorical expressions related to objects like software, package and products.
Referring to a concrete object rather than an abstract construction is one way of
describing the essence of ICT integration in education. Using software, as a general
concept for the learning environment is parallel with using hardware: it keeps the concept
concrete enough to create, develop, reproduce and sell. The different generalised
meanings and layered metaphors can be seen as results of interaction with different
systems. The following short analysis will show with examples, how the software
concept has been used in the research articles to describe the essence of ICT integration
in education:
Software, as such, is a computer programme, which can be used for different purposes,
from general tasks to educational processes. One can use different attributes to give a
specific meaning to the software, like: “hypertext authoring software” (C&E2001-3-11);
“conferencing software” (EMI2000-2-3); “mailing list software” (EMI2000-48)“exploratory learning software” (JCAL2000-1-4); “OLE software makes distance
education possible” (IHE2001-2-3); “the development of children's educational
software” (IHE2001-3-3).
The software program can have a specific design and specialized features, like:
”educational software design” (C&E2001-1-3); ”Another element of the software which
supports constructivist learning theory” (IJIM2001-1-7); ”the current generation of
computer aided learning software” (IJIM2001-2-1); ”is aimed at teaching aspects of
formal logic using purpose built software” (C&E2001-3-8).
An application is a specific piece of software which is applied or embedded in
education; the software is “built into the learning application”. This allows the use of new
metaphors which are more descriptive for the application, like groupware and
courseware. These metaphors can also emphasize the commercial side of education, like
“product” and “package” metaphors. “Package” is a very common metaphor used in
conjunction with software, which can be understood as a concrete object, or a product.
Educational software and a courseware can be understood also as educational objects,
packages and products, which can easily be delivered or sold: as following examples
show: ”educational computer software packages” (IHE2001-3-3);”An evaluation of an
educational software package” (EMI2000-2-7);”courses taught will be in the form of
CAI courseware packages” (EMI2000-3-8);”directed learning methods such as
packaged courses in CD-ROMs” (IHE2001-3-10); ”educational hypermedia software.
Educators use these software packages to create hypermedia learning environments”
(IJIM2001-1-5);”most of us would not be comfortable assuming an educational product
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is a quality product simply because it is valued in the marketplace” (IHE2001-3-1); ”The
current generation of e-learning products” (IJIM2001-2-1).
To summarize, we can say that the usage of the software metaphor with its variations
emphasizes the concrete, packable and deliverable product meaning of ICT integration in
education. It is very close to the meaning of “content” as a static package or book. It is
not surprising that educational companies and e-learning businesses are concerned about
inter-operationality of educational products. Together with political decision makers, the
e-learning business has started to develop standards for e-learning products and learning
objects (IMS Global Learning Consortium). The idea of standardized e-learning fits well
with the idea of using software package derived metaphors. When you are able to pack
and deliver educational products in standardized ways, it makes it possible to generate a
sustainable IT business. (see IMS website: http://www.imsglobal.org/ for more
information of standardization and the e-learning business.)

5.2.2.3 Content related metaphorical expressions
A very common concept in the research is the “content” related metaphor like material,
book, document, resource metaphors, all of which are closely associated with the
metaphors related to software, like package. Content is an essential part of studying and
learning processes and it is a distinguishable concept because it is closely linked to
epistemological presumptions of the learning concept that can be seen behind ICT
integration in education. Fundamentally, two different concepts can be found behind the
metaphorical expressions related to ICT based content (see Wilson 1996).
First, one common metaphorical expression is to consider content as materials or
objects, which are based on a passive and rigid concept of knowledge, like the following:
“content is understood to be: material” (C&E2001-3-6);“the contents produced by the
teacher refer to material, a lesson, documentation, a bibliography, a webliography, an
evaluation, a question, a task and a course as a whole.” (C&E2001-3-6);“Once the
authoring process is completed, a set of structure-building objects have been developed
which can access the hypertext knowledge store and automatically generate multiple
views of the document to suit different instructional objectives” (ILE2001-11);“distributing centrally-mandated lesson plans and assessment materials” (BJET20002-1). These examples show how the traditional learning conception has often been
transformed to the ICT context. Implicitly it proposes that the content is a static
document, a book, which is produced by the teacher, which can be stored in a library. It is
also often presumed that the learning process is based on those materials and it is possible
to test if the content has been learned.
There are several other metaphorical expressions which are closely related to the
content metaphor. These expression give a more understandable and concrete
manifestation for the concept of content, like book, document and (web)page: ”material
is placed on the site in a regular textbook format” (IHE2001-1-2);”a student could
access all course documents. ” (BJET2000-1-4);”web-based textual materials such as
study guides” (BJET2000-3-5);”The textbook metaphor (incorporating multi-media) is
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used, although the use of the electronic textbook is adapted and amended dynamically in
the light of the student's performance.” (C&E2001-3-8).
Because of the close association to books and documents, the content can have the
same qualities as real books and documents, namely they can be considered as products
so they can be delivered, sold, recycled, stored in a library, they can be searched and
indexed, etc. These metaphorical expressions can be very helpful for the users and
producers, but have also connotations linking the content metaphor to a static concept of
knowledge, like the following examples: ”When a database is used to contain the
learning content to be delivered to the students via the web” (EMI2000-1-7); ”learner's
(consumer's) demands for quality content, delivery, and service within an evolving
technological environment. ” (IHE2001-1-2); ”e-Learning content must be designed and
developed in smaller manageable chunks known as learning objects (LO)” (IHE2001-39); ”information about educational content available in content servers.” (C&E2001-36); ”Centres also stock a wide range of learning materials including paper based, CDROM and videotape resources” (EMI2000-1-5); ”Pool can be used to store and retrieve
materials which can readily be localized and re-used (or, in some cases re-used directly);
support materials for tutors involved in distance learning (for example, guides and
checklists) and exemplars of either particular pedagogic or technological approaches.”
(EMI2000-4-8); ”The current generation of e-learning products were never designed to
help organizations collect, organize, manage, maintain, reuse, and target instructional
content.” (IHE2001-3-13).
A second fundamentally different consideration of content is a resource metaphor,
which contains the previously presented materials metaphor, but also links the learning
content to the processes of learning by including a tools metaphor within the concept.
This link enables a more dynamic concept of knowledge by presuming that the contents
can be modified and produced by the learner, like the following: “The Internet connects
all the potential resources (learning materials, learning companions, resource personals,
and cognitive tools, etc.) scattered all over the world” (C&E2001-2-3); ”The primary
role of an LCMS is to provide a collaborative authoring environment for creating and
maintaining learning content. ” (IHE2001-3-13); ”The resources needed for developing
web-based learning environments are often categorized into two types: system and
content” (C&E2001-3-7).
In addition to materials and tools, the resource metaphor can contain some other
aspects of learning process like people, support, systems etc. as following:”There is no
restriction on the nature of a resource. ” (ILE2001-1-2);”Virtual resources will provide
performance support resources” (IHE2001-3-10);”bringing technology resources into
their courses” (IJIM2001-1-3);”the credibility of sources of information, including print
media, computer software, radio and television and experts, and information agencies”
(IJIM2001-1-8);”Web resources provided user-friendly interfaces for the learners to
engage in discussions” (JRCE2001-2-1).
Content related metaphorical expressions divide the ICT based resources into two
different categories: those supporting a static concept of knowledge like material, book,
page and those supporting dynamic concept of knowledge, like the resource related
metaphors which combine the traditional static resources into tools and human resources.
This division is very important to be considered, especially in discussions of educational
content development. Most of the initiatives on content development are based on the
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static concept of content, which is easier to manage, store, recycle and sell and it is easy
to adopt by the global information business.
The challenge in education according to the static content metaphor is to find the best
content to be transmitted in the learning process. Once the best content is identified, it
can be packed, delivered, recycled and sold effectively and globally. Content as an active
entity challenges education to look at the processes of acquiring the content – not the
content itself.

5.2.2.4 Instrumental metaphors
One very common and fundamental meaning grouping together some of the metaphorical
expressions is an instrumental understanding of technology. This root metaphor groups
together “tool”, “aid”, “support” and “assistance” metaphors. The instrumental
understanding of technology, or of anything else we use in our everyday life, is so
obvious for us that it is difficult to analyze it without any linguistic instruments that lead
to circum deduction. The following micro context analysis explores these meanings more
closely.
Tool: Together with a system metaphor, one of the most common metaphorical
expressions connected to technology is “a tool”. This metaphor is widely adopted in all
the research perspectives, thus it can be seen as a synonym for technology as well. In
science technology can be seen as a scientific means of solving a problem (Ely 1999). In
many cases, the research just reproduces this common understanding of technology by
considering computers, software and web as tools. This point of view is often shared by
information systems design and learning theories, which use the activity theory as a
frame of reference for understanding human intentional action (Engeström 2000, VerrijnStuart 2001).
The interesting part in using this metaphor is how it is connected to education and
what special meanings and associations it will suggest for technology in education. One
of these meanings is that the researchers are estimating the role and importance of
technology in education by referring to its nature as a tool. Sometimes technology is a
“wonderful” tool to create something new and sometimes researchers even emphasize
that technology is “only a tool” and nothing else. Both evaluations are based on goalmeans instrumental rationality in education, where the means can be separated from the
goals and the means are value free tools, as following: “these tools can provide greater
benefit” (C&E2001-3-1); “While each of these tools is useful on its own ” (C&E2001-31);“Integrating technology tools into the curriculum is becoming an inseparable part of
good teaching.” (JRCE2001-2-6);“technology itself is just another potent tool”
(EMI2000-1-8);“Technology is only a tool for achieving our educational aims”
(EMI2000-1-8).
The understanding described here emphasizes the value of educational aims but on the
other hand, there is a belief that technology itself would not change the aims of
education. This means that we will learn the same things with and without technology,
but perhaps, more efficiently with technology. By understanding technology as a tool, we
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accept implicitly that technology itself is a neutral element in education and therefore
does not change anything by itself – only the use of technology can change something. In
the same way guns and bombs are just tools, and not harmful to anybody if not used.
From this meaning of technology in education we can see a direct link to instrumental
research interests where a neutral objectivity can be achieved by means of (natural)
scientific research instruments.
If technology will not change our goals, but rather is a neutral tool to achieve already
established goals, it is worth analysing what these goals are and what are the processes
where ICT is a tool? ICT is a tool for what? In the sample research articles, there are at
least the following processes where ICT can be seen as a tool: data manipulation and
communication as general ICT processes; management, collaboration, cognition,
learning, education and emancipation as derived social processes, as the following
examples will show:
a) Data manipulation and management: “The tool provides a simulated map of the
computer's memory” (BJET2000-4-7);“At present, the tool can only deal with
syntactically correct C code” (BJET2000-4-7);“Coupled with database software the
microcomputer offered history a totally new set of resources and powerful tools with
which to explore these resources.” (EMI2000-4-6). Data manipulation and management
is related to understanding of ICT as a technical object and content as information objects
and resources. This connotation comes clearly from a technical framework and IT
theories, and emphasizes the computing part of ICT, one of the general meanings for
information technology.
b) Communication and collaboration: “As telecommunications tools become more
available in schools” (JRCE2001-2-8); “students are comfortable with it and enjoy using
it as a communication tool” (JRCE2001-1-3); “such rich and varied communication
using Internet tools” (JCAL2000-3-9); “The software support includes different
cooperation tools: a white board, an application sharing tool, an audio± video
conferencing tool and a virtual classroom tool using different coordination services for
session management and activity coordination.” (ILE2001-1-3); “Communication and
co-operation tools” (BJET2000-2-2); “use of simple tools for carrying out a
collaborative activity” (BJET2000-2-3); “the ideal use of the world wide web as the
main communication tool within the course” (BJET2000-3-5). This connotation
emphasises communication as a technical function of the information and communication
technology which can be used for collaboration and co-operation in human action.
c) Cognition and learning: “ability to use the computer as a cognitive tool”
(JRCE2001-2-2); “to believe that ICT are useful and easy learning tools” (IHE2001-35);“Information and communication technologies (ICTs) are valuable tools for learning“
(IHE2001-3-3);“Using Internet- and Intranet-based learning tools” (IHE2001-310);“the Web site serves as an electronic performance support system, providing tools,
resources, and support systems designed to fit the specific learning environment”
(IHE2001-1-2);“choosing the most effective tools to facilitate learning” (IHE2001-12);“We suppose that a computer, as a hand-made "brain", should be regarded by
teenagers as a necessary tool helping them to receive required information, to get in
touch with other people, to take a decision, to process the information” (BJET2000-3-3).
This connotation emphasizes the notion of technology as an extension of the human
brain. This understanding is closely related to cognitive psychology, and specifically to
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the theories emphasizing technology as a cognitive tool, which can release the cognitive
load of the brains for more efficient performance, like the following examples will
demonstrate:
Teaching and education (and different sub processes): “using technology as a tool in a
variety of instructional projects” (JRCE2001-2-6); “teachers now need to develop a level
of proficiency in using these tools to support teaching” (IJIM2001-1-3); “Internet as an
educational tool” (JRCE2001-2-9');“provide tools for e-Learning” (IHE2001-3-9); “the
Internet as a tool for delivering education” (IHE2001-3-5); “A number of criteria for
successful online evaluation tools are proposed” (IHE2001-1-5); “use of ICT as a tool
for school management” (EMI2000-4-1). This understanding of technology as a tool
emphasizes again the information management capabilities of technology and sees
technology as a tool for the management of different educational processes from delivery
to evaluation.
Social change and emancipation (not very common): “the Web as a social tool”
(EMI2000-3-2);“the Internet is "a tool of empowerment"” (IJIM2001-2-2);“Developers
of educational tools, like so many others, have tended to focus on the single-user,
ignoring the impact of technology on custom, community, and the way people work
together.” (IJIM2001-2-1); “the immense potential of e-learning for educational
purposes and the inherent changes that widespread adoption of its associated tools will
catalyze” (IHE2001-3-4). There is an emerging understanding of technology as a tool for
social change. This notion is not very common, but can be seen related to societal
functions of education and can be related to critical theory in education.
Aid, assisted, support: Another instrumental meaning for information and
communication technology is to understand it as a supporting or an assisting element in
learning. These expressions are very often used simultaneously with a tool metaphor and
are usually related to metaphorical expressions of communication, collaboration and
cognitive tool metaphors. The interesting difference is that the assistance metaphor links
the meaning to a human assistant and support. Beyond these links we can see the
influence of different psychological theories of learning: socio-cultural theory and
constructivism.
Some of the metaphorical expressions have achieved a status of common language,
which no longer need any explanations. These generally accepted expressions have a
profound influence in our understanding of ICT integration in education by becoming so
obvious that nobody call them in question any more, like: “Computer aided learning”
(CAL) tools (BJET2000-4-7); “computer-assisted instruction” (CAI) (C&E2001-1-2).
And their further developed versions:“intelligent computer-aided learning (ICAL)
applications” (BJET2000-2-8); “as the internet-based version of the Computer
Supported Intentional Learning Environments (CSILE)” (C&E2001-2-1).
The advantage of instrumental metaphors describing ICT integration in education is
again the ease of adopting the metaphors because the theories of learning and teaching
and the didactical modes are – being scientific – instrumental by nature. The didactic
tradition emphasising a “goal-mean” approach in education is very strong. This
instrumental thinking is also very distinctive for business, administration, medicine,
technology and the other disciplines based on or influenced by natural sciences.
The challenge of an instrumental metaphor is to be logical. Instrumental thinking is
based on extreme rationality. The problem is that education is not only a rational but also
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a moral process related to politics and other social processes related to values. The
neutrality and objectivity of the tools in education have been challenged many times by
educators and philosophers.
Enhancement: Some of the articles prefer to use the word “enhance” instead of
“assist”. It gives a more passive role to technology and is not so instrumental. “Enhance”
emphasizes the physical environment as a prior resource for learning and ICT only
enhances this, following examples: “technology-enhanced learning environment”
(BJET2000-1-5); “Computer-enhanced learning.' use of computers and Web-based
courseware to enhance the traditional face-to-face classroom environment by exposing
students to content-specific information and allowing application and expansion of
personal knowledge” (JRCE2001-1-3).
Reference to “enhance” also puts ICT into the role of a resource for the teacher which
can be used for changing the teaching methods, as the following examples do: “actually
enhance learning compared to "static" tutoring systems or educational hypermedia”
(BJET2000-2-7); “implementation of IT to enhance learning” (IHE2001-3-12),
“interactive multimedia for learning and teaching and its potential for enhancing
teaching methods.”(IJIM2001-2-8); “faculty use of technology-supported enhancements
in their teaching“ (ILE2001-2-2).
Enhance seems to be a diplomatic word to use, if one wants to avoid too metaphorical
expressions. It keeps ICT understandable for traditional teachers and gives an
understanding that it is a good resource to use, because it enhances the possibilities and
resources that are available. The challenge in enhancing is to break the barriers of the
existing learning arrangements and environment. This associates it to the interest of
change, making something better thus it is used with the same connotation as “assisted”
and “aided” related instrumental metaphorical expressions.

5.2.2.5 Transport related metaphorical expressions
This category is very diverse in terms of reference to technology but the unifying rule is
that these metaphorical expressions contain an idea that the essential quality of that
technology is that it can transport information, ideas and learning from place to place.
This quality is easy to explain with the fact that in ICT the communication element is the
most important part of that technology.
When the communication feature was integrated into computers in the 80’s, it united
conventional communication forms to computing. This can be seen from the
metaphorical expressions, which use these conventional transportation and
communication technologies in explaining this more abstract feature, like following:
“teleconferencing systems may become a valuable vehicle“ (BJET2000-2-3);
“cyberspace has truly opened an information highway“ (JRCE2001-2-9); “one of several
avenues of communication“ (BJET2000-4-2); “media are simply vehicles that carry
instruction“ (C&E2001-3-5): “posted on the web“ (C&E2001-2-1); “by post and
Internet students by electronic mail“ (BJET2000-1-3); “video channel“ (BJET2000-3-4);
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“internet audio streaming, or traditional telephony“ (BJET2000-3-5); “exchange
messages via mail, email, phone, voicemail“ (EMI2000-1-7).
It is again the communication feature of ICT which has introduced the idea of
comparing ICT to more traditional electronic mass media, like movies, video, broadcast,
etc. This feature of ICT involves new research views of communication and media, as the
following examples show: “with media messages“ (BJET2000-2-1); “Computers can be
understood as media“ (BJET2000-2-6);“The film contains associative and montage-style
elements as well as narrative, and seeks to convey what the producers called the
“ambivalent feelings of love” (JEM2001-3-3); “some schools can use several channels
for broadcast purposes“ (JEM2001-1-1).
The features mentioned above give an idea of flow and one way transportation and
delivery of information, ideas, feelings, messages, etc. This idea had been adopted in
education a long time ago in the form of correspondence distance learning. The learning
content had to be packed into books, letters, videos, etc. and delivered via postal service,
fax, or any other transportation or communication medium for the students. This
perspective is very institutional and very similar to the commercial retailing business:
delivery of goods. In current research, this understanding is very dominant. If it is
understood from an institution point of view, it is quite natural. If it describes the learning
process, it may carry old fashioned concepts of learning (see Wilson 1996). The problem
is that these views are difficult to separate in most of the metaphorical expressions, like
the following examples demonstrate: “a medium for the delivery of courses“ (BJET20001-2); “the messages are delivered“ (BJET2000-2-1); “Distance learning through ICT“
(BJET2000-2-4); “web is simply being used as a medium for the delivery of instruction“
(BJET2000-3-5); “how knowledge transmits from one person to another“ (C&E2001-23); “comparing multimedia with conventional delivery of material“ (C&E2001-3-5);
“technological tool for transmitting information“ (EMI2000-1-4); “the learning content
to be delivered to the students via the web“ (EMI2000-1-7); “A DL system enables the
transfer of knowledge from one place to another“ (EMI2000-1-8).
The feature that is said to separate ICT from most of the conventional technologies is
bi-directionality: although the nature of communication technology is to deliver and
transport information and ideas, it works in both directions. It is the same feature which
separates a telephone from the radio, correspondence from delivery of messages,
discussion from speaking.
Reciprocal communication was possible via conventional technologies like phone and
mail. Therefore it is more a matter of the idea of the process than a feature in the
technology. This idea is now coming through in metaphorical expressions especially
when describing the learning process and not so much the functions of institutions, like
the following quotations demonstrate: “a communication medium in distance education“
(BJET2000-1-3); “conversations through audio conferencing, internet chats, and,
potentially, via video conferencing“ (BJET2000-3-5); “communicated via both
synchronous and asynchronous on-line connections“ (C&E2001-2-1); “correspond with
each other through the network“ (C&E2001-2-3); “the discussions carried on via the
network“ (EMI2000-1-2); “interaction via interactive multimedia“ (EMI2000-1-7); “its
synchronous and asynchronous nature, computer-mediated communication (CMC) “
(EMI2000-2-3); “will deliver information and will also provide a channel for
interaction“ (EMI2000-2-6); “Students never learn from the technology. They learn from
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the way instructors communicate through the technology“ (IJIM2001-3-3); “intercultural
communication by video“ (JEM2001-3-5).
The expressions above describe more the process of learning than a new feature of
technology. The important quality of this process seems to be a “flow”. The essence of
ICT is that it makes the flow possible. It is like riverbanks, which make the flow of water
possible and a highway, which makes the flow of traffic possible. Different metaphors are
used and different technologies are pointed to, but the common quality is a “flow”.
Castells (1996) emphasises this quality as one of the major qualities, explaining the
modern information society. He argues that the static understanding of places as areas or
platforms is changed to “places of flows”. The flow can be a one directional delivery or
bi-directional transaction, but still it is a flow of ideas, products, materials, money and so
on.
The quality referring to flow became a quality of computer technology together with
the invention of networking. First the idea was simply to connect computers together in
the form of line with a cable, which allowed exchanging information from one computer
to another. The next step was to centralise services onto a server, and connect the
computers around the server. This network reminds one of a star in a way that the lines
were connected together with a centralised server or a router giving better performance
for the flow of information from computer to computer. Then the local networks were
joined together (see chapter 4.1; TCP/IP protocol) to form a very complicated network of
networks, still having this simple idea of flow as the main feature. This very simple
technical innovation to make the flow of information possible worldwide has changed the
environment of educational institutions for delivering its services via ICT. It has also
made it possible for educators to emphasise reciprocal communication as the main
medium in the learning process. These qualities are not necessarily always separated from
each other in metaphorical expressions of ICT integration in education, as they are not
necessary separated in conventional educational settings. Educators are still delivering
their lectures in classrooms irrespective of being in a virtual or real classroom.

5.2.2.6 Electricity related metaphorical expressions
In the semantic analysis of metaphorical expressions, electricity based expressions related
to electronics plays an essential role in technology-based applications in education.
Etymologically “electric” can be rooted to "amber," which is electrum in Latin and
elektron in Greek, because the force was first generated by rubbing amber (Harper
2001). It is quite surprising that it has been adopted by the research as well. In every day
speech the names of electronically operated equipment like a TV, radio, telephone and
washing machine are not usually connected to electricity, although all this equipment
needs electricity for operation as well. So there has to be a special reason for using
electricity or simply “e-” for describing the special nature or function of ICT: the
communication transmission is based on electricity circuits and electrons and NOT on
material delivery. This means that everything that is important in ICT, flows like
electricity from place to place. Accordingly “e-“ refers to a special delivery method of the
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service, which is not concrete, material or tangible any more. E-metaphors can be
grouped together with “flow” metaphors having sometimes slightly more advanced
meanings.
The most common expression combining electronic and a function of ICT is electronic
mail or Email. Email is such a common expression that nobody will call it in question
any more. Email has adopted an easy to understand metaphor of ordinary mail combined
with electricity. The metaphor works very well in opening the meaning of the concept and
people have adopted it. The only change seems to be that a letter has been changed to a
message and package to an attachment. Other name candidates like web-mail, computermail, etc. cannot compete with this simple metaphorical expression. On the contrary,
many new expressions have adopted the same simple way of placing “e-“ at the
beginning of the word for expressing the distinctive method of delivery of the service.
E-learning is one of the hybrid metaphors combining “e”, coming from electronic, and
learning. This is a very important metaphor because it gives the impression that
traditional learning has been changed to a new kind of learning – electricity is the
delivery method. ICT is no longer seen as a tool. ICT is changing learning or creating a
new form of learning, e-learning, especially in higher education as the following
examples will show: “The main difference between an e-learning situation and the
traditional classroom is the medium over which instruction is transmitted. ” (IHE2001-311); ”the advantages of e-learning can help resolve some of the challenges of lifelong
learning raised earlier” (IHE2001-3-14); ”e-Learning is another way of teaching and
learning” (IHE2001-3-9); ”an e for electronic is added to education or learning - eeducation or e-learning - for education or learning experienced online via the Interne”
(IHE2001-3-14).
Although the e-learning concept is related more to higher education, it is worth
examining this phenomenon more closely, because it is adopted very widely. The concept
of e-learning is closely related to institutional and societal needs of organising education
and can be rooted in the distance learning concept. In the e-learning concept, on the one
hand the delivery mechanisms of content, and on the other hand, the individual need and
freedom of regulating learning process, time and place seem to meet each other, as the
following quotations shows very clearly:“E-learning in particular, with its ability to
render time and place irrelevant” (IHE2001-3-1); ”e-learning also provides temporal
freedom - the freedom of learning anytime.. ” (IHE2001-3-14); ”e-Learning has enabled
people to learn at their own pace and at a time and venue which is most convenient to
them. ” (IHE2001-3-10); ”majority of e-Learning occurs at the workplace (IHE2001-310); ”e-Learning has been identified as the enabler for people and organisations”
(IHE2001-3-10); ”electronic and enhanced version of distance learning.” (IHE2001-314).
One special meaning of e-learning is to understand this new form of learning and
education as business. E-learning enables new delivery channels for education and
educational products, and changes the educational markets. On-line learning especially is
the enabler for education as e-business. As a business and information industry, there is a
tendency for “taylorism” in a sense of developing the e-learning concept towards
conveyer belt industry of learning materials: “because of the very nature of e-learning,
learners (or customers) are able to choose from a multitude of educational offerings”
(IHE2001-3-1); “The current generation of e-learning products were never designed to
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help organizations collect, organize, manage, maintain, reuse, and target instructional
content” (IHE2001-3-13); “The profit and growth potentials of e-learning as a business
must be evaluated first” (IHE2001-3-14); “e-Learning content must be designed and
developed in smaller manageable chunks known as learning objects (LO)” (IHE2001-39).
E-learning is connected to on-line learning and electronic networks like the Internet
and Web. One specific usage of “electronic” together with “networking” is to make a
distinction between human networks and electronic networks, as following: “Use of
electronic network and the Internet in education…” (EMI200-2-3); “the electronic
networking in professional development..” (IHE2001-3-2); “use of such electronicmediated networking for learners and trainees…” (IHE2001-3-2). It is worth mentioning
that the concept of networking combines these two meanings quite seamlessly: electronic
networks make it possible for people to create human networks.
The excellence of e- related metaphors, “e-metaphors”, is the easy way it can group
different operations and functions from different contexts together and form a kind of
“new” version of them. It is very powerful in combining meanings related to electronic,
fast delivery of the operation and the original meaning and function of the operation.
The challenge of the e-metaphors is the fact that it is fragile and untrustworthy in its
dependency on electricity. How we can trust that the service will be delivered, the
operation will be done and the function fulfilled, if we cannot see the thing? What if the
electricity is cut of? We trust only something we can see.

5.2.2.7 Interface related metaphorical expressions
One aspect in ICT integration in education is the computer – human interface, which
gives one concrete point to tap into for research. Interface is a complicated research area
in computer science and it is obvious that researchers in educational technology will be
influenced by this. Some of the research simply continues that research but some
researcher will use that point of view more generally when speaking about learning
environments.
The following examples of metaphorical expressions will enlighten how the computer
science point of interface has been generalized to explain the essence of ICT based
learning environment: “Typically, tools such as browsers search engines, concept maps,
guide tours, and metaphors are all user interfaces in hypermedia instruction“
(IJIM2001-1-5); “the `classroom atmosphere' is embedded in the human-computer
interface scenarios“ (C&E2001-1-3); “an online writing environment that connects
teachers and students by way of a user-friendly interface“ (C&E2001-3-7); “This
research is based upon the premise that a friendly interface, using clear signs, must be
designed in order to extract the educational potential of computers in education “
(JCAL2000-1-6).
The examples above give an understanding that the computer interface is one, which
allows the user to interact with all the resources (human and others) and tools that are
available for the user. The interface “mediates” everything, even the atmosphere of the

119
classroom. This understanding of a computer interface shows the semiotic side of the
interface: metaphorical interface design mediates the essence of the ICT based operation
environment for users of ICT.
It is worth of saying that the all these expressions emphasize the visual sense as the
main sense in information inquiry. The following example will underline this side of the
interface metaphors: “It is assumed that the static visuals and narration along with
increased animation would provide additive codes leading to more effective encoding and
knowledge transformations of the information being presented“ (IJIM2001-2-5).
A specific connotation of interface related metaphors is that the essence of ICT in
learning process is seen as a presentation. This understanding is traced back to the
beginning of instructional media research, which was based on the displaying of
educational pictures and materials. The following examples will show clearly this side of
the metaphors: “"Teaching on the Internet" is presented entirely over the Net“
(C&E2001-3-4); “allowing for the display of content matter of the lecture on the screen
of each students’ personal computer“ (EMI2000-1-6); “We could classify the content
presentation distance education media and communications technologies available“
(EMI2000-1-7); “new and more effective presentations need to be constructed and
delivered“ (IHE2001-3-12); “but the new technology allows the presentation of material
that would be difficult or impossible to study with conventional printed materials and has
the potential to greatly enhance the student study experience “ (JEM2001-2-3).
The interface metaphors are closely connected to the “flow” root metaphor by
emphasizing the mediation and communication sides of the ICT based operation
environment. The difference in meanings of different variations lies in what the interface
is mediating: the content (presentation) or the context (semiotic).

5.2.2.8 Service related metaphorical expressions
One minor, but not necessarily less important expression linked to ICT integration in
education is a service metaphor. This metaphor could be found from articles related to
higher education, which is probably in more financial turbulence than the other levels of
education. Service links the ICT based operation environment in education to business in
two different ways: education as a commercial service and an ICT based application as a
service for education.
It is not very common for the educational research to consider the learner as a
consumer and education as a commercial service. Recent developments in higher
education have led us to consider also this side of education by emphasising decreasing
public funds and increasing demand for external funds. In these samples, not only an ICT
based operation environment has been seen as a service, but also education as whole. It
associates education to global information markets as following: “learner's (consumer's)
demands for quality content, delivery, and service within an evolving technological
environment” (IHE2001-1-2; )“e-Learning in its full glory will be implemented in this
service” (IHE2001-3-10); “has a vision to be a global leader in providing lifelong
learning services“(IHE2001-3-14).
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In connection with the global information market development in education, also the
division of work is more distributed. New roles will emerge in the education business.
Technology service providers are facilitating educators and content providers, which can
outsource some of the technical services to commercial partners, like the following
examples show: “It also provides a developers and application programmers service
interface (DAPSI), which allows educational resource developers to concentrate on
content, by supplying commonly needed system services” (ILE2001-1-2); “those who
produce educational products or supply educational technology services “(ILE2001-1-4).
As we know that ICT together with globalisation has changed the economics of
education, it is quite incredible how little research is involved to explore these changes.
Since the service can be considered as a sequence of actions or a process, it is related to
flow metaphor. Service is also something you can deliver.

5.2.2.9 Environment related metaphorical expressions
In opposition to the system metaphors is the very commonly used “environment”
metaphor as learning environment or working environment. It can be also seen as another
perspective on system: the system environment perspective. There are two different types
of metaphorical expressions pointing to technology as an environment for a learner (as a
system), teacher (as a system) and education (as a system) in general. One is to consider
the environment as a platform, a 2-dimensional site or stand. Another one is to consider
the environment as 3-dimensional space rather than a stand. In many cases these
metaphorical expressions are used together without conflict. This is understandable from
an “environment” metaphor, which allows us to see our environment as flat, 2dimensional “map like” area, or as the real world with people in it.
Platform: The platform metaphor is commonly used in the computer hardware or
programming context to create the foundation for applications. For example the Windows
and Linux operation system, or “IBM” and “Mac” are often called platforms. In the same
meaning the term platform is used often when speaking about learning environments.
Sometimes even the World Wide Web and the Internet are called platforms despite the
dynamic nature of the “web” and “net” metaphors. In this analysis, this general and
technical meaning of platform will be understood as the origin of this metaphor to be
used in an educational context. Further historical analysis of why we call different
computers and operation systems platforms is beyond the scope of this analysis because
of the limited focus of the source articles.
Examples of using platform in the software-programming context: “This program,
provides a platform to evaluate the effectiveness” (C&E2001-3-5); “more comfortable
with IBM platforms and more than one-third are dual-platform literate” (JRCE2001-17).
The platform is also a place where different activities can happen. It is worth
mentioning that these activities are not a part of this metaphor, but only the platform
make these activities possible if one wants to do so. The fact that processes are missing
from this metaphor makes it a static place metaphor, as following examples demonstrates:
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“ using the e-Learning platform” (IHE2001-3-10); “Content delivery platform”
(IHE2001-3-12); “LiveLearning takes advantage of being developed on top of Livelink, a
powerful knowledge management platform” (IHE2001-3-8); “On-line forums: new
platforms for professional development” (C&E2001-3-4);“corporate university also
plays a critical role as a discussion platform for sharing best practices within the
company” (IHE2001-3-8).
By using the platform metaphor, one can give an understanding of more general
applicability and usability of the application or inter-changeability of objects within this
platform, like: “we have designed not a course or a curriculum, but a platform”. So on
the base of platform, the user can build also their own applications” (C&E2001-3-7); “A
platform for exchanging different DTDs may be found at the forum schema.net”
(IHE2001-2-1).
One metaphor used quite similarly to “platform” is the “site” metaphor, which is
commonly used to describe a web server availing access to resources, more specifically
web pages. A “site” is used to describe the location of certain resources or services. For
example a course can be located in “a course site”, meaning the location or the address of
the web server. The difference is that the “site“ is more like a location and the platform is
more like a base and foundation.
One way of using “platform” is to use it together with some other “space” metaphor to
give more extensive meaning for the metaphor. One can say for example “EduCities:
integrative platform of learning models” to give an impression that “EduCities” is the
cornerstone or the foundation of some other place metaphors used in the concept:
“EduCities which is the headquarter of the entire system is the first layer. EduTowns
which is the second layer comprises of the servers of the participating schools.
EduRooms which is the third layer comprises of the servers of the "classrooms" of the
participating schools. EduCitizens which is the fourth layer comprises of personalized
systems for individual citizens who can be students, teachers or any one who is
interesting in learning or teaching.” (C&E2001-2-3).
To summarize, a platform is a static “base” or foundation where one can find resources
and tools for learning, teaching and programming. One can also construct some other
place metaphors by using a platform as the foundation. Ideally, a platform is a solid
ground rather than a dynamic space and is easy to adopt if we don’t want to accept the
unpredictable chaos of some other space metaphors like “cyber space”. Manuel Castells
(1996) speaks about spaces of places to describe the space metaphor of the industrial age
and spaces of flows to describe the space in the information age. The platform (and a site)
metaphor carries a meaning of stability from the industrial age, a place where the
productive processes, resources, even the actors, can be located. Platform is not yet the
space of flows, because it does not contain any processes or dynamics of change in itself.
The platform metaphor can be seen as a generic metaphor for a group of other metaphors,
where the user understands the environment as two dimensional levels which can be used
as an extension of the desktop – the real one or the computer desktop.
Space, room: The three dimensionality of the environment metaphor comes from the
notion that our environment in real life is actually 3-dimensional. In the beginning of the
development of 3-dimensional environments in education, the metaphor was
demonstrated with 3-D graphics. If we look closely at the metaphorical expressions, we
can realise that the three-dimensionality has properties of the real world: understanding
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the learning environment as a physical space where one can navigate and understanding
that people and communities can populate this space and even form an institution.
The following metaphorical expressions emphasises the three dimensionality as a
space: “open learning environments“ (BJET2000-2-2); “immersive virtual
environments“ (BJET2000-2-5); “the TC world is three-dimensional“ (BJET2000-2-6);
“a degree of freedom in navigating in the hyperspace“ (BJET2000-2-7); “The
'Information Centre'“ (BJET2000-4-2); “'chat-rooms'“ (BJET2000-4-2); “3D virtual
worlds“ (C&E2001-2-1); “to build a "universe" for educational purposes“ (C&E2001-21); “the virtual houses in Euroland“ (C&E2001-2-1); “the web provides an experiential
space for learners“ (C&E2001-3-11); “an educational environment based on an
interactive virtual reality environment“ (C&E2001-2-1).
The following metaphorical expressions emphasise the property of space, which can
be populated by people: “MOO is a "place" inhabited by these people and their
creations. This place is a kind of virtual world“ (IHE2001-3-7); “Web-based
conferencing venue for the students / teachers“ (IHE2001-3-2); “The structure and
operation of EduCities adopt the structure and operation of a real city“ (C&E2001-2-3);
“Citizens in this cyber city“ (C&E2001-2-3); “the main marketplace within which
individuals operate“ (BJET2000-2-1).
If we can create a place or a space, which can be populated by people, it seems to be
possible to create virtual communities, which are operating these environments, as the
following expressions indicates: “a constructivist-learning environment as a place where
learners can work together“ (C&E2001-2-1); “students to form learning communities in
cyberspace“ (C&E2001-3-11); “the Internet, or the WWW, becomes the "place" for the
community“ (IHE2001-1-4); “Metaphors of traditional places enable electronic
communities to be established: discussion forums, repositories, "rooms," etc. “
(IHE2001-1-4); “in an asynchronous online "class"“ (IHE2001-3-1); “a social space
that must be managed for the teaching and learning“ (IHE2001-3-13).
Establishing a virtual community is not very far from the idea of having a virtual
institution, which combines all the qualities mentioned of three-dimensional
environments, like the following examples: “Virtual Summer School“ (JCAL2000-3-5);
“the provision of digital libraries“ (JCAL2000-3-5); “Global universities, virtual and
corporate universities“ (IHE2001-1-1); “to create an online institution“ (BJET2000-35).
To sum up, with the environmental metaphorical expressions, there can be seen
qualitatively two different roots for the metaphor. 1) A two-dimensional platform, a base
or a site metaphor, where the platform can be seen as a descriptive root for all the
variations. 2) Space like metaphors, which can be rooted in experiencing the real threedimensional world as it is with people, communities and institutions. The root metaphor
is either space or the world experienced as three-dimensional space.
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5.2.2.10 Social group, event / activity related metaphorical expressions
Very closely connected to spatial three-dimensional space metaphors, research articles
commonly use concepts related to social groups accommodating these spaces or social
activities happening in these spaces. Although these concepts can be seen also as
explanatory extensions for spatial metaphors, it is worth of analysing these communities
and social activities, because it offers some alternative conceptual metaphors for
understanding different aspects of ICT integration in education.
If the technical implementation of an ICT based operation environment is considered
as a transparent layer and the idea of learning prevalent in the operation environment is
based on interpersonal communication, the people taking part in learning can form a
learning community. This community can also be a formal organization such as a school
or a more freely formed networked community, a community of practice. The emergence
of a community or an institution does not always necessarily require highly immersive
technology, as even text-based mailing lists can create communities that have their own
action cultures (Wild 1998). The actual name of the community can vary from virtual
community to learning community and a community of practice depending the case, like
the following quotations show: “Telematics has the potential to transform Higher
Education through creating a distributed community of tutors and students“ (BJET20002-4); “illustrate how this virtual "community" integrates various communication
formats“ (C&E2001-2-1); “This network community will be exciting and fun where
students can post their masterpieces to be viewed and critiqued. “ (IHE2001-3-12); “
Learning is seen from the perspective of participating in a ‘knowledge-building
community’“ (JCAL2000-1-1); “we aim to build a learning community of practitioners,
administrators, researchers, tutors and students where they can distribute their
experiences and expertise in the module website“ (JEM2001-1-2); “Constructing an
educational network society“ (C&E2001-2-3); “The knowledge ecosystem, comprising
students, teachers, administrators, parents, partner institutions, employers, and the
community at large, forms the KDU e-Community Network“ (IHE2001-3-12).
The common feature is that these communities, even societies, are designed and
created by using ICT. This means that despite the human element in the community, they
are technical constructions by nature: engineered communities.
The communal perspective is very strong in some of the commonly used expressions
and names of ICT applications, which are used in education. These technologies are not
created for education, but the applications seems to fit very well community based
metaphors. This is only one example of the broader phenomenon that, although these
applications and concepts are argued from learning theories in education, they are used
with the very same meaning in all the other sectors of society which are not related to
learning.
Belonging to a community is one of the basic needs of human beings. The educational
concepts just reflect these broader phenomena and fill the demand of social innovations
for certain technologies in education sector. These communal applications used in
education are for example the following, which use “conference” as a root
metaphor:“benefits and dynamics of Web-based conferencing“ (JRCE2001-2-1); “A
natural application of computer conferencing and ALNs is in the creation of a learning
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community for students studying off campus“ (JRCE2001-1-5); “ATM videoconferencing
is also popular, whereas desktop videoconferencing is seen to be fun to play with“
(JCAL2000-3-9); “The tutor group conference continued with a low but steady volume of
traffic“ (JCAL2000-3-1);“a Web-based online conference“ (IJIM2001-2-2);“Learning
was clearly taking place in the asynchronous TL/CMC conferences we examined “
(IJIM2001-2-1).
Some other descriptive metaphors are also used to connect the application more
closely to educational processes: “Videotutoring is central to telematics, enabling
personal tutoring to occur at a distance“ (BJET2000-2-4); “discussion forums--both
synchronous (live, real-time) and asynchronous (distributed in time) “ (BJET2000-3-5);
“The 'Course Choice Fair' is designed as an exchange of information and experience
between students“ (BJET2000-4-2); “The primary advantage of EOH (electronic office
hour - jp) over traditional office hours is an increased opportunity for the students to
directly communicate with the teacher and/or with other students “ (C&E2001-3-1);
“most of it still take the form of "virtual lectures"“ (C&E2001-3-4).
All these communal applications of ICT are very closely connected to the creation of
spaces for new communities and societies, and are therefore connected to conceptual
metaphors related to space and social systems in general.
The benefit of metaphors related to communities is their applicability to other contexts
in addition to education. In fact, it usually goes the other way around; the metaphor is
used for seeing educational situations from the community perspective.
The challenge of the metaphor is to invent the logic of designing social groups or
communities. It is challenging social theories by assuming that communities can be
established and managed.

5.2.2.11 Person related metaphorical expressions
There are several metaphorical expressions, which are related to roles usually taken by
individual people – not a community. These metaphors show very clearly, how technical
systems are designed to take some responsibilities from people, like the following
examples:“creating an intelligent teaching assistant“ (BJET2000-4-5); “the computer
should act as assistant rather than director! “ (BJET2000-4-5); “the numbers of
artificial agents simulated in the computers“ (C&E2001-2-3); “a software agent
observes the conversation between a learner and a native speaker“ (C&E2001-3-3); “the
typology evaluates learners’ interactivity with instructional content or with a ‘virtual’
instructor in the media“ (EMI2000-3-5); “design of computer-based tutors“ (JCAL20004-1);“Neclle consists of three modules: a communication tool, an Ankle agent, and a
server “ (C&E2001-3-3).
This expression is closely related to the instrumental understanding of technology,
because the metaphors understand the roles given to technology as assistants or servants:
somebody can make it to do something on behalf of themselves.
The metaphorical expressions work also the other way around: real people get
qualities from technology: “E-learners just need to log on to the e-learning providers'
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websites“ (IHE2001-3-14);“online instructor“ (IHE2001-2-2);“We recommend that webinstructors should counter these tendencies” (C&E2001-3-11);“Internet students felt that
they had gained valuable experience in using the Internet and its associated tools“
(BJET2000-1-3).
These expressions work differently because the technical part of the expression is an
adjective relating a real person to a technical context rather than giving these qualities to
them. Sometimes not only people but also parts of human body can be used for
metaphorical expressions describing ICT integration in education, like “IT is at the heart
of the knowledge economy“ (BJET2000-2-1) or “a computer, as a hand-made "brain"“
(BJET2000-3-3).
Metaphorical usage of human organs links ICT to systems thinking by using these
complex analogies. It also describes the importance of ICT by comparing it to the most
important organs like brains and heart.

5.2.2.12 On-line related metaphorical expressions
There is a specific metaphorical expression in education: “being on-line”. This metaphor
expresses one of the essential characteristics of ICT integration in education: being
always available somewhere – but not here, not face to face, not in this place, time
independently, like the following examples will demonstrate: “An online course is one
which is primarily internet based“ (BJET2000-3-5); “It needs to be recognized that
online education is a specific medium in its own right and thus, it will have its own design
considerations for effective instruction. “ (BJET2000-3-5); “This has led to a rush in
finding and adopting a new way of delivering training known as "online learning." “
(IHE2001-3-11); “Online education refers to any form of learning or teaching that takes
place via a computer network“ (IHE2001-3-6); “One of the biggest advantages of online
courses is the fact that they allow for interaction in both synchronous and asynchronous
modes, that is, they allow for place and time independence“ (EMI2000-2-3).
On-line education or on-line learning differs from traditional classroom learning and
teaching; it has got different methodologies in delivery, teaching, learning and evaluation.
The usage of the expression “on-line” has become an adjective attribute describing
education processes, which are different and are based to Web technology as following:
“the online study guide“ (BJET2000-3-5);“an on-line tutorial“ (BJET2000-4-7);
“Online courses are those courses that are completely online or have several scheduled
online meetings “ (EMI2000-2-3); “All the online discussions were structured around a
problem or a series of questions that students needed to answer. Online interaction
occurred mostly during ‘class time’ and was not linked to an assessable task.“
(EMI2000-2-7); “the use of online evaluation methods“ (IHE2001-1-5); “Online delivery
of these resources, activities, and interactions“ (IHE2001-1-5).
On-line is a new way of delivery in education like e-learning but even more than a
delivery method: it tries to simulate processes of real classroom education. It is easy to
note that on-line metaphors have created the basis for the creation of on-line institutions
in education. On-line it self is not yet a three dimensional social institution but rather like
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a platform (on which one can create more advanced space and institution metaphors): “To
simulate classroom interaction, we can resort to real-time online chat. “ (IHE2001-3-14);
“online learning courses have been attempting to replace traditional learning and
teaching media without making any changes to the method of delivery and mode of
assessment“ (JEM2001-1-2); “institutions are expected to acquire and integrate online
learning systems so as to enculturate students to be lifelong learners“ (JEM2001-12);“taking advantage of the Internet/Intranet/Extranet to put whole academic programs
of the college online. “ (IHE2001-3-12);“The online classroom is a flexible environment“
(IHE2001-3-11).
The advantage of the on-line metaphor is that it has made it possible to develop elearning as a separate mode of learning and teaching which is not only a process or
delivery channel any more: it is “on” all the time. Together with “e” it has been creating
the new generation of learning – which did adopt the name of e-learning rather than online learning, which is a simpler and more generic relating this new mode of learning to
other commercial modes of delivery of e-services.
The challenge of this metaphor in education is to show the excellence of this mode of
learning compared to traditional modes. Much of the current research can be seen from
this perspective. The problem with this perspective is that on-line education is still
considered as a method and the comparisons are not related to the social context or social
challenges of learning and education.

5.3 Metaphors and their roots
This section summarizes the usage of metaphors in research on ICT integration in
education. The root metaphors will be categorized in different “ontologies” based on the
fundamental differences in relation to the following aspects:
−
−
−
−

What is the source domain of the metaphors?
Where it can be rooted?
What is the distinguishing aspect of the metaphor?
In what kind of contexts is it usually related in education (in micro context)?

One specific notion of the metaphorical expressions is that they can be divided into two
different categories according to the ontological nature of the metaphors: some metaphors
describe the essence of ICT applications in education, and others the capability of the
metaphor to include or contain all of these applications. Roughly the metaphors can be
divided into categories of essence and container metaphors according to Lakoff &
Johnson (1980). Also they can be divided into two categories in respect to do they see the
application mainly from individuals’ perspective or from institutions’ perspective.
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5.3.1 Essence metaphors
Applying the definitions of different metaphors (Lakoff & Johnson 1980) the following
root metaphors and the metaphorical expressions can be categorised under essence
metaphors. The perspective in these metaphors is mainly from individuals’ perspective
and therefore they can be rooted also back to the research orientations and epistemologies
based on temporal or materialistic perspectives (see Luhmann 1995, 87).
Substance, object: Direct reference to technology as objects relates the research
closely to natural sciences and technology. The reference can be twofold: technology as
objects in our surrounding and technology as an instrument. The rule that the research is
referring to technical substances as physical objects just as any other objects in our
environment emphasizes the physical and materialistic aspects of technology.
−
−
−
−
−
−
−

PC, technology.
Web, Internet, ICT (in some cases when speaking technically).
System (technical system, equipment).
Package, book, content (as package), resource.
Software (as package).
Product.
Organs.

Instrument, tool: Very close to substance is the referring to the instrumental usage of
these substances. This metaphorical reference to the instrumental usage of ICT can be
recognized by applying the rules “by” or “with”. Instrumental metaphors are very
common because of the “natural science” orientation of the scientific research, which is
also very strong in the research in ICT and education. Educational research paradigms
like contextual and radical constructivism have not been able to change this so far.
−
−
−
−
−
−

Software (as a tool).
Agent.
Tool.
e-Mail (as a tool).
Assisted, aid, support, enhanced.
Human beings as servants, assistants, agents, etc.

Flow: The essence of ICT in education can be considered as a process or a flow of
processes by nature. This can be recognised most of the cases by applying “via” in
context of the metaphor. This rule emphasises the fact that something will be
“transported” via something. This metaphor is also closely related to communication
within the concept of ICT, and continues the tradition of applying communication theory
and media research in instructional technology research. It is also connected to the
delivery systems of education, where the delivery of educational products can be seen as
a flow. This aspect also enhances this category to the inter-subjective and institutional
perspective by presuming the interaction of at least two instances that the flow can
connect. According to this rule the following metaphors and metaphorical expressions fall
in to this category:
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−
−
−
−
−
−
−

Electricity derived metaphors like e-Learning.
Conferencing.
Delivery.
Mediated, medium.
Enhanced.
Service.
Interface, presentation.

5.3.2 Container metaphors:
The following root metaphors and metaphorical expressions can be categorized under
container metaphors because the user experiences being either “on” or “in” the
metaphorical container. Container metaphors also presume that the previous metaphors
can be included by the container. This specific aspect relates these metaphors to
institutional and social perspectives, which are also notable in micro contexts where the
metaphors exist in the research articles.
2-dimensional platform: The rule for this category is the preposition “on”, which
indicate, that the object of the concept is “a platform” or a foundation by nature which
can carry processes, tools and resources. According to this rule, the following metaphors
and metaphorical expressions fall in to this category:
Platform
− Discussion board.
− On-line.
− Web, Internet (when speaking as platforms).
3-dimensional space: The rule for this category is the preposition “in”, which indicates,
that the object of the concept is “a space” by nature, which can be established on a
platform and therefore contain of all the previous metaphors. According to this rule, the
following metaphors and metaphorical expressions fall in to this category:
−
−
−
−
−
−
−

Cyberspace.
Virtual world.
Virtual school.
Environment.
Community.
Ecology.
System.
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5.3.3 Ontology of the metaphors
According to Luhmann (1995), meaning-giving processes have always a physical
dimension, a temporal dimension and a social dimension. Therefore each root metaphor
is implicitly connected to a certain understanding of these dimensions or perspectives.
Based on the contextual analysis, further interpretation can be made in order to connect
the ontology of the metaphors to existing research domains and their theoretical
orientation. In the context of this analysis of research communication, the material
dimension is understood as a technical orientation, the temporal dimension as learning
theoretical orientation and the social dimension as a societal, institutional and cultural
orientation in the research articles. The table 11 will summarize the connections between
the ontologies of the metaphors and these fundamental dimensions and research
orientations.
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Table 11. Ontology of the metaphors in connection to research orientations.
Metaphorical concepts defining ICT
integration in education

Relation to the different dimensions of meaningful action
in research orientation (see Luhmann 1995)

Metaphorical expressions Ontology of

Material dimension

Social dimension

(names)

metaphor (root

(Understanding of

(Understanding of dimension

or conceptual

technical systems)

education as

(Understanding of

institution)

learning)

metaphor)
Cyberspace

Space (in)

Temporal

Complex information Cultural system,

(Self)Socialization,

Virtual world

system, open,

communication,

emerging practices

Virtual school

autopoetically

language,

Environment

emerging system (a

institution

Ecology

system that learns)

System
e-Learning

Platform (on)

Operation

Contextual,

Web based -

management system, collaboration

Internet discussion board

combining learning,

On-line -

delivery, materials

Course site

etc.

Social construction,
meaningful action

Platform
ICT

Flow (via)

Conferencing Delivery-

Process, flow

Interaction, doing

Social interaction,

management system

together

collaboration

Service
- mediated
- enhanced
e-learning (as a process)
e-mail (sometimes)
Electronic –
IT

Instrument (by,

Object management

Dimension,

Cognition

Software (Multi)media

with)

system

function, the

Schemata creation

Agent

distinct way

Tool

something works

e-mail (sometimes)
- assisted
PC

Physical object

Technical system,

Aspect, feature,

Reacting,

Technology

(with)

Object

how it looks

memorising,

Screen; Display

(learning object)

adopting,

Message
Page
Material; Package

The different root metaphors can also be analyzed within the framework of information
and communication system (see figure 5) by using semantic associations. We can
consider the layers of the information system (Verrijn-Stuart 2001) as broader categories
of concepts intended to structure the multidimensional and more abstract concept of
information system. Physical and empirical layers can be easily associated with
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computers and components as physical systems and objects. The syntactical layer is
associated with software and other tools, which are capable of logically managing the
objects. The semantic layer relates these capabilities and tools to processes (like learning)
and the pragmatic layer integrates these processes to larger operations and platforms for
organising learning possibilities, teaching, delivering education. The social layer relates
these operations to historically developed institutions like schools, universities, etc.
which can have a distinct and emergent way of developing in the society (autopoesis).
This means the information systems in education are not only developed intentionally,
they are also emerging in the context of development of systems of society. Figure 14
illustrates graphically the relationship between conceptual metaphors in the context of a
larger concept of information and communication systems of education.

Fig. 14. Conceptual metaphors (inner circle) in the context of
communication systems (outer circle and dimension arrows, see figure 5).
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It is easy to realize that the information and communication system consists of matters,
which are currently being studied by different research orientations based on different
epistemic foundations. Technology as a research field is mostly based on natural sciences.
Information sciences are combining systems theories, and syntactic and semantic
theories. Learning research is combining semantics, psychology and social sciences. The
research of education as an institution or a social system is related to many branches of
social sciences like studies of history, culture, economics, management and society. In
methodological discussions constructive epistemologies in social and educational
sciences have many times replaced the traditional research approaches and changed our
understanding of the education system. As we can realize according to this thesis, natural
sciences and realistic epistemologies are still steering the majority of research in the field
of ICT integration in education. The paradigms of the research of information and
communication systems in education are therefore in a state of flux. The following
chapter will bring light to these paradigms by contextualising the root metaphors with the
findings in epistemology and interest structures of the research.

6 The paradigms structuring scientific communication in
research on ICT integration in education
In the analysis of the paradigms as communication structures of the research field of ICT
integration in education, the structures can be described by starting from the broader
description of the research domains, scientific orientations and research interests framing
the technical innovations in education, as a part of the broader techno-economic
innovation in our society. The aim is to describe first the paradigms from the broader
perspective of the research domains and interests structuring the research communication
in ICT integration in education, and after that analyze the conceptual metaphors (or root
metaphors) defining the ontology of the innovations researched.
When analyzing the paradigms of ICT integration in education we have to remember
that all technological paradigms (Castells 1996) are multidimensional innovations shaped
by social processes of institutions, economics and culture (Williams and Edge 1996).
Technical innovations will always require different social innovations like pleasure,
education, business ideas and political ideas around them to become common technology
or even a paradigm. This means that the descriptions of the temporal and social
dimensions of the innovations are as important as the description of technology when
describing the paradigms. According to Castells (1996), a network is the distinguishing
paradigm of technology in our society nowadays. The innovations in different fields of
research have “discovered” the very same feature in the definitions of the research targets
of the field. For example, network technology has been developing hand-in-hand with the
concept of distributed cognition. In fact, it is difficult to separate the technical, temporal
and the social innovation from each other, but they are rather dimensions of the very
same innovation. It is assumed here that the paradigms related to the research of these
innovations are structured similarly: the material (technical), temporal and social
dimensions are embedded in the paradigmatic structures.
In the research domain analysis, the main observation is that learning and technology
as a combined approach covers 67% of research. Orientations coming generally from
these two research domains cover 81 % of all the research and only 19% of the research
approaches of the field from institutional or socio-cultural approach. From this point of
view, the field is dominated by the approach which has been traditionally called
instructional technology (Ely 1999) or instructional systems design (Driscol & Dick
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1999). Observations in this thesis support the reflections of the researchers representing
of this approach, where the main concern of the field is to shift the focus to learning and
learning environments from instruction and technology (Kozma 2000). However, some
researchers suggest that the focus of the field should be broadening to community,
corporate and other settings (Richey 2000).
Research orientations related to cultural aspects of learning in ICT integration form a
slender communication structure in terms of volume, although the multicultural problems
and cross-border interaction are commonly mentioned in the research. Cultural aspects
and cultural dimensions seem to be difficult for research which does not use social theory
in formulating the research framework. In this kind of research, the social is usually
mentioned as an important contextual factor for learning. However, the social context is
neglected in the research because of the difficulty in dealing with it in experimental or
statistical research design which makes the social context yet another variable to be
measured.
A socio-cultural or institutional orientation to technical aspects in ICT integration is
also very slender structure in the research communication. The institutional perspective is
more visible in research interests related to the efficiency of the organization to deliver
educational services. The problem is that cultural research on institutions could give a
better understanding of the ICT integration in educational institutions, and therefore a
more critical view of ICT in the development of educational institutions.
In the analysis of epistemic rhetoric, the rhetoric related to realist epistemologies
dominates the research field. Statistical and experimental research approaches are
distinguishing marks of research with orientation of learning theories or technology and
systems design. This is a common issue for both the research orientations of learning and
technology. Together with the fact that these research orientations cover the majority of
the research on ICT integration in education, the “instructional technology” approach can
be seen as the mainstream of the field. The rhetoric related to contextual constructivism
contextualizes the research communication related to social, institutional or cultural
aspects of ICT integration in education, rather than research communication related to
instructional technology.
According to the interest analysis of the research articles, the research field is
dominated by techno-economic interests in the sense that the interest in learning and
technical research is instrumental and quite parallel with the economic interest in society:
learning should happen more efficiently, quickly and cheap. Institutional efficiency can
be achieved also through the better performance of individuals. This links the dominating
research paradigms of ICT integration in education to the techno-economic paradigms of
our society.
According to Castells (1996), each of the techno-economic paradigms has a key
feature, which makes the paradigm possible in society The key factor triggering the
technological paradigm is usually the affordability and availability of certain
technologies, which makes it possible to apply it in certain practical activities in different
sectors of society. This key factor can be seen to be influential in the formation of
conceptual metaphors used by the research field for defining the research target because
educational innovations related to ICT can be seen to develop simultaneously with the
other innovations related to the same technology in other sectors of society. These
metaphors can therefore be used for describing and naming the paradigms – drawing the
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line to make difference, as Luhmann most probably would say. By making a difference, it
can also tell us what is excluded.
Together with the triggering of technical innovations in society described with help of
root metaphors and the development of instructional technologies as a research field with
specific interests and research orientations, we can describe the following five technoeconomic paradigms defining ICT integration in education. However, we have to keep in
our minds that the paradigms are not necessary exclusive categories and the very same
aspect can be seen as a part of many paradigms because of the historical layered
development of the metaphors (Johnson 1993). Also these communication structures are
changing during the time as research communication autopoetically shapes science as a
social system (Luhmann 1995).

6.1 ICT as a physical object
The first paradigm is related to conceptual metaphors referring to ICT as a physical
object. Historically this paradigm can be traced back to the first encounter of IT in
education. From the invention of electronic computing (1946) but especially after the
time when computers came commonly available in education, when IBM introduced the
concept of personal computing, (PC), computer technology was adopted as a new subject
in schools. Schools reacted by adopting this new physical object, by creating new
subjects to teach, and changed the school environment by organizing computer labs. For
quite long the main concern was to teach learners to use this clumsy machine for typing
and counting. Still, 20 years later, many of the sample research articles were oriented to
the problem of how people are reacting to and adopting technology and technical devices
in education. Much research is still testing computer attitudes, computer literacy and
general benefits of computers in education. This paradigm could be called also a “PC”
paradigm because of the triggering effect of personal computers in all sectors of society.
This paradigm is related to technology, systems design and traditional educational and
the social research that follows realistic epistemologies and methods of natural sciences.
It aims for a neutral and an objective approach to educational development and it is not
specifically connected to any new learning theories, but can often be related to
individualistic cognitive approaches and its predecessors in behaviorist learning theories
emphasizing environmental determinants and their impact on behavioral and emotional
determinants (see chapter 4.6.1 and Bandura 2001).
The paradigm is also concerned with technology as learning content or as an aspect in
our lives. Questions include: how to cope with technology, how to take the advantage of
it, how much should we invest to it. Many questions are related to modern technology
and technical devices without really going into the applications of technology in
education and educational processes like learning, teaching and management. The
research and development related to computer driving licenses, technology as a subject in
schools, teachers’ computer skills etc, can be seen as part of this paradigm. Skill based
thinking in general can be related to this paradigm too.
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In line with the research orientation concerned with technology as physical objects,
also some other aspects of education can be objectified and treated as such. Technical
research related to systems design in education can be seen as part of this paradigm. This
research is related to packaging the learning materials and content to standard packages,
learning objects, granules etc. which can be seen as part of this paradigm. The hot topic in
the development work (not necessary research) currently is the standardization of
learning objects. The only way the social aspect can be considered in this approach is a
multicultural aspect in the design of the materials packages.
The research that is missing from this paradigm is the critical cultural or social
research concerning the technologies we are using in our society and education.
Humanizing technology, making it affordable for poor countries, etc. could be included in
this research, if the interest of the paradigm changed from techno-economic and
instrumental to change, understanding and theoretical interests related to technology,
education and society.

6.2 ICT as an instrument
Very closely related to the first paradigm and the idea of personal computing is the idea
of using a computer as a new instrument in learning. The idea of using computers for
something other than office routines and scientific calculations and programming
emerged parallel with other applications of computers in other fields of society. Computer
assisted (or aided) learning (CAL) became affordable enough for ordinary schools and
triggered the new paradigm. Schools could now buy CAL software and the teachers were
not forced to program the applications themselves anymore. Than mean that also those
teachers who were not interested computers as such, could use the computer in their
teaching. First the old idea of programmed learning based on Skinner’s learning theories
was the way learning was assisted by computer, which is somehow still present in this
paradigm. It may not be a surprise that the computer software programming language
logic and structure was exactly the same (if – then – else…).
According to Kozma (2000), this traditional instructional design approach still exists
despite its narrow and old-fashioned touchstones in behaviorist learning psychology. This
research supports this observation but claims that this approach is still very strong in the
field. Of course the approach has changed, but it is still recognizable in epistemic and
interest rhetoric especially. In fact, the Skinnerian learning theories have been replaced by
more contemporary theories in the frame of references, but the research orientation and
design has remained the same. The research follows mainly the realistic epistemologies,
testing and searching statistical correlations between variables.
With the advent of graphical interface and multimedia features of computers, the idea
of computer-assisted learning has had new forms and ideas. Also open-ended programs
have been introduced to schools in different subjects and the range of subjects has grown
when new multimedia features were added to computers. Multimedia computing is seen
as a very powerful aid for learning. Learning can be supported with a computer or with
multimedia or assisted by an intelligent agent. This paradigm is still very strong in
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current research in using, and sometimes emphasizing, the computer as a tool and nothing
more than a tool in learning. The design of educational software, tools and agents based
on cognitive psychology is the main learning approach nowadays in this paradigm, and
forms the mainstream of the research on instructional technology. We can see also
similarities with some of the systemic branches of social constructivist learning theories
like, activity theory (see Engeström 1997, Russel 1997) in emphasizing the (intelligent)
tools and resources.
This paradigm could be called also the “IT paradigm” based on the triggering
innovation of information technology as a new industry and the idea of using information
technology and multimedia widely in different fields of education as a tool. Due to the
highly instrumental interest and very rational and realist nature of the paradigm, this
paradigm could also be called “cognition engineering”. The social and cultural issues in
education are considered to be aspects or dimensions, which have to be considered in
design the system or the software tool to make it more adaptive for varying croups of end
users. Despite of the fact that modern ICT has many new qualities like networking and
communication, the main interest of this research approach has not changed: it still aims
to increase the human performance and learning by means of technology. Only the
instruments have changed during the time.

6.3 ICT as a flow
The early invention of networked computing was parallel with development of some new
ideas for educational use of computers. First corporate networks and networking of
computer labs in schools created the possibility of new forms of group work. In the mid
80’s, this changed radically the previous instrumental paradigm by giving a new meaning
for the computer: it was a medium of communication (CMC, computer mediated
communication) and offered new avenues for the flow of information and processes.
Again, outside schools the same technical inventions had simultaneous applications like
corporate e-mail, which was used for correspondence and delivering support materials
and technical help for customers. It did not take too long for teachers to enhance the
classroom-based discussions beyond the walls of the schools to other schools and start
correspondence with peer classes. E-mail had a capability to merge correspondence
training and computer assisted learning, and created a starting point for the next paradigm
based on a more general idea of communication and interaction. There are many practical
ways in education of adopting this new meaning for computers. It is not only combining
the meanings of correspondence teaching and computer assisted learning, but also media
education in to the same concept of ICT mediated education (telematics in Europe).
Computers were indeed still tools but not only tools because computer mediated
communication and networks introduced new processes which enhanced learning and
teaching by connecting people and classrooms via communication lines. This paradigm
can also be called the “C paradigm” because of the idea of using computers as
communication media. It also created the new concept of ICT by combining the
information processing and communication capabilities into one single innovation.
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This paradigm is closely connected to social cognitive learning theories, contextual
constructivism but still often connected to instrumental interests in research. Research
trying to understand different people and cultures in education belong also to this
paradigm, because the communication aspect involves necessarily another instance in the
process of learning or delivery. The focus of this paradigm is on the process. In learning,
this means the idea that the teacher will use learner collaboration and the communication
network as a means for developing the student’s higher cognitive skills - indirectly. This
shifting focus to the process of learning is often called a paradigm shift in education.

6.4 ICT as a new platform
The convergence of ICT paved the way for invention of the Internet and especially the
commonly adopted graphical World Wide Web (Web), which took desktop computing
and communication technology to a new level. The paradigm started very soon after
graphical Web browsing was introduced in 1993, which made it easy to integrate tools
and resources from the Web to one’s own desktop. It was also the launch pad for the new
business called e-business. Electronic commerce became possible together with broader
accessibility of the Internet among ordinary customers. The Web has provided a new
platform for businesses to advertise and market products and services in all sectors of
society. New companies were established without any walls and premises existing only
on the Web. Full advantage of the Web was taken by the international publishing industry,
including all media from text to music and movies. As a result of this new form of
international information e-business, English has established it’s position as major
language on the Web.
Together with the innovations of previous paradigms, education could find the perfect
platform to set up “web sites”, “course sites” and discussion boards where the learners
and teachers could find the tools and resources for learning. The advantage of the Web
was that it was always available when connected - it was “on-line”. We could call this
paradigm the “e-paradigm” in education because it is one of the other “e-innovations” in
our society. Electronic networks could now for the first time offer an alternative to the
conventional ways of organizing education – “e-education”. Actually the research papers
call it e-learning, but as the metaphor analysis showed, conceptually it has created a new
form of learning and a new way of delivering. Hence it is called “e-education” in the title
of this research.
Research that is instrumental to or supports institutional transformation through the
research could well belong to this paradigm. However, the problem with interests related
to empowering the people in educational institutions is that this paradigm is closely
related to new e-business in education, which is very instrumental and efficiency oriented
by nature. Epistemologically, this paradigm is close to realistic and contextual
approaches, because e-learning is usually considered to be a delivery method of learning
for individuals. Also the idea of independent students choosing learning modules
according to their own needs and situation from the offering “tray” is conceptually
closely connected to this paradigm.
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The problem of the emergence of a new form of learning or even education is that the
research can start to follow the problems generated by the new platform of education
itself. As we know the strong tendency towards instrumental and techno-economic
research interest of the field especially in learning and technology oriented research, we
can ask if we are actually solving the problems of e-education, not the problems of
education. Are we solving educational problems with ICT or are we creating not only the
digital divide but also an educational divide with the concept of e-learning? Do we
restrict our research interests only to help those who can afford this new platform? Do we
lose the broader educational interest of solving social problems with education like
poverty, un-employment, healthcare, etc by integrating ICT in education? Is education
getting lost within this paradigm? E-learning may not include all I suggest, but if we look
at the research communication in the field, we should consider following some other
paths which can more easily be associated with educational goals and social ways of
learning.

6.5 ICT as a virtual space
There have been many signals in the research about creating immersive or non-immersive
spaces on the platform offered by the Web. Different virtual space and room metaphors
have provided advanced possibilities for the social innovations of Web. Three
dimensional space can offer the simulation of reality by increasing the combinations and
possibilities of using resources, developing new platforms and managing processes. It can
be seen also as an integrative process of the previous paradigms. It has already initiated
ideas of virtual institutions, like virtual schools and universities, which can be very
complex systems. The virtual space metaphor will involve more sciences in the research
and development because technology and learning research are too limited in
understanding of the complex systems, managerial processes, communication and flows
in the social systems. Castells (1996) calls these new virtual spaces “spaces of flows”.
The advantage of this paradigm is the three dimensional virtuality which can be
developed and researched like real life social systems. This paradigm could also be called
“v-paradigm” because of virtual organizing as the triggering techno-economic innovation
and by adopting the naming logic of the “e-paradigm”.
The research on virtuality is often connected to the ideas of virtual communities,
communities of practices and emerging social structures, in addition to virtuality as a
technical immersive application. In fact, virtuality as a simulation of a social system has
made ICT a dynamic and active element of our life, not a passive component or tool of
our technical and physical environment. This means that the instrumental research
interest and realistic epistemologies would not particularly suit to that part of the research
because of the complexity of the virtual systems. Contextual or radical constructive
research, which is interested in understanding these phenomena as real life situations,
could be beneficial in this paradigm. The problem is that these epistemic approaches are
not very strong in the current rhetoric of the research articles analyzed in this thesis.
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Virtual organizing of education involves a view of educational institutions in the
research approach almost automatically because the research is interested in the
emergence of new communities and new cultures of these communities. Paradoxically,
the virtual paradigm could be more beneficial than the others in researching real life
educational problems by asking, what the problems are in education that can be solved by
virtual organizing. How much the virtual organizing is able to focus on the global issues
of education remains unclear in this analysis. If virtuality were considered as an
immersive feature of multimedia applications (like in games), it would not offer anything
essentially new in this respect. If it is considered as a possibility to organize educational
resources, services, communities and institutions in such a way that it opens access to
education for those people who are now excluded, then virtual organizing of education
would be a beneficial approach for the research and development of ICT integration in
education globally.

7 Discussion
7.1 The techno-economic trend in education
The first remark we can make on the basis of this thesis is that we have to consider ICT
integration in education as a part of the broader development of techno-economic
innovations in our society. Newly emerging, economically viable technologies can trigger
social and pedagogical innovations in education. It is quite evident that the metaphors
describing ICT integration in education has been developed parallel with the other ICT
innovations in our society: new metaphors have enhanced the old ones and inherited
some of the features from the previous metaphors. By naming the social and technical
innovations in education with metaphorical concepts related to and generalized from the
same root metaphors as other technical innovations in our society, the research in ICT
integration has remained quite instrumental and techno-economic by nature. In addition,
by framing the research of these metaphorical concepts with the existing instrumental
research interests in education and natural scientific research designs, the paradigms have
remained limited regarding the broader social impact of ICT in education. Some social
scientists have already been concerned about the recent “technical” trend in research and
development, and have suggested that the social research should be given higher priority
in the study of technology (Dutton 1999).
The second remark is that the main educational concern globally is still access to
quality education (Sauvageot 2000). One could expect that the research paradigms of ICT
integration in education would be related to some extent to that problem. This means that
the research interests and problems related to the economic delivery of education aiming
for equal opportunities and access to education, which was the main motive of open and
flexible distance education (Rumble 2001), could be vital in the current educational
situation globally.
According to this thesis, the global issues, multicultural issues and affordability are not
priorities of the research field of ICT integration in education. Instead economic interest
relates research to efficacy of the delivery, and emerging e-business in education - eeducation. Also the individual approach to human performance in learning and
technology is more dominating than understanding humans in complex social and
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technical environments. To conclude, the economic interest of the current research does
not meet the global challenge of ICT in education. This has been noted also by some of
the international evaluations of ICT integration in education (Peraton & Creed 2000).
Some researchers have expressed doubts about whether technical development is
shaped by the social and educational problems at all. Can we develop technologies to
solve our problems or do we only develop new technologies that create new problems?
The research on technological innovations in society should find new ways of
approaching these problems (Dutton 1999). Research which is looking at learning only in
the context of new technology can remain superficial and disappear when another new
application or a fad appears on the market if it is not related to some of the broader
educational or social problems. Research in ICT integration in education, which is
solving educational problems of our society, should be seeking those approaches which
can provide a longer life cycle for the research than a single technical fad.
It may be a problem for the individual researcher to recognize what is a technical trend
and what is a real educational problem. One way of analyzing the extent to which new
technical trends may offer something new for the research is to analyze the conceptual
metaphor that is used for describing and naming the innovation, and to trace the origin of
the metaphor where it is generalized. For example, concepts related to the container
metaphor of space can, in principle, bring institutional, cultural and socio-economic
questions into the research more closely than research concerning the essence metaphors
like tools, flows and objects.
The discussion of the paradigms and technical trends can be enhanced to the current
and the future development on ICT integration in education. One new technical
innovation, especially in Finland and other well-equipped societies, is mobile computing
and ubiquitous networking that is culturing the idea of being on-line everywhere. There
was not too much said about mobility in the articles analyzed in this thesis. However, it is
worth discussing here because it is currently one of the buzzwords in the practical
development in Finland (see Kynäslahti, Seppälä 2003) and some other countries with
extensive density in mobile phones and hand held devises. Sharples (2000) for example,
sets out a framework for the design of a new genre of mobile educational technology,
personal (handheld or wearable) computer systems that can support learning basically
from any location throughout a lifetime.
Mobile technology is promising, but it will not change the basic idea of the eparadigm based on the “platform” metaphor though it will make it more personal and
accessible. The idea of individual learners choosing the resources and tools will have
fulfillment in the development of mobile computing. Or is it just a weak signal of a new
emerging paradigm at the moment? If the idea of mobile network computing will develop
to a techno-commercial paradigm, the correct name for it could be the “m-paradigm”.
What will be the root metaphor for this paradigm, if not “platform”, is not clear at the
moment.
More new innovations are coming from technical research. Time will show us the next
integrative techno-economic paradigm in education. It could be a combination of
mobility and the virtual space paradigm, too. When the e-paradigm introduced the idea of
being on-line when connected, mobile computing took the idea a bit further: we are
carrying on-line access to the Web with us or we are carrying the Web with us. The
demand for more integrated systems has lead to the idea of ubiquitous computing:
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wearable computers, computers integrated to our everyday objects like the house, the
stove and the fridge. The idea of ubiquitous computing will integrate on-line computing
into our bodies too and the interface between the computer and the human body will be
blurred. This means that we will not only carry the Web, but “we are the Web”. This
paradigm could be called hypothetically the “u-paradigm” coming from the idea of
ubiquitous computing, if this technology will trigger the potential of economic grow.
If research will follow these new innovations without bringing any new ontological
concept to be developed, they will remain fads of some existing paradigm. We can even
think that after the research and development reached the metaphorical concept of
“space”, which is still obviously difficult to sell at educational markets, the technoeconomic development has stuck to “platform”, “flow” and “tool” based paradigms by
emphasizing different delivery channels and mobility as the next step. In application of
learning theories this can mean returning to a more individualistic perspective where the
vision of individual learners interacting with each other or receiving on-demand content
via a new mobile channel will be guiding the development.
From the education point of view, the space metaphor could have led us to examine
virtual organising of education, virtual communities and virtual institutions more closely.
Now the development of these issues may remain aside due the ideology of mobility with
an individualist (consumer) view to the applications. Maybe ubiquitous technologies can
turn the development back towards systemic thinking and development of comprehensive
communication systems in education. Of course, only if it becomes commercially
feasible.
Finally, from the educational point of view, the mainstream of the development of ICT
integration in education (learning environments, management systems, delivery systems)
has led to an immersion of the learning theoretical foundation of the development into the
techno-economic paradigms – and in a sense has led to the fading of a broader
educational view of the research. The problem of the future research and development on
ICT integration in education will be that the techno-economic mainstream of the research
will set the expectations for the future research needs, and this will shadow the emerging
social and cultural research on ICT integration in education.

7.2 The challenge of the research on ICT integration in education
The challenges that still remain for the mainstream research of ICT in education in a
global context are, among other things cultural diversity versus cultural globalization
(local-global), accessibility to education in relation to equal opportunities in education
and not only as a technical feature, virtual organizing and management of education in
order to provide affordable and quality education that is contextual and meaningful for
learners. As we could see from the analysis of the research domains, the social research
framework in ICT integration in education is still an emerging structure, although the
social is mentioned as an important context in learning theories. The problem may be that
social research is different compared to traditional instructional technology in terms of
interests, time span and the abstraction level.
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The social dimension of ICT integration in education is not researched in its own right.
By defining the social as a communicative system, which cannot returned to temporal
intentions and interactions of individuals (Luhmann 1995), and knowledge as a formation
of discursive practices (Foucault 1972), the social dimension will connect the meanings
of our research concepts to our temporal practices and applications of ICT in education.
The social framework or dimension embedded into the research and development of ICT
integration in education reflects the development of our understanding of the nature of
social in our life. This approach allows us to explicate the existing understanding of the
social in the research paradigms, rather than start a totally new research paradigm. In fact,
that could be even impossible, because the research as a communicative system will
develop autopoetically anyway. This understanding is related to the broader development
of communication technologies and the fact that our experiences in education are
broadening to other cultures (Kubicek & Dutton1997).
McLuhan (McLuhan & Powers 1989) proposed more than ten years ago that we are
living in a global village, meaning that we are exposed to a much wider range of
experiences and cultures than any previous generation, thanks to the information
technology. The current development of a multicultural and networked society (Castells
1998) is leading to a polarisation of local and global cultures, and the localisation of
global products. Beck (1995) calls this development “glocalization”, where global
distribution of products and information can be localised and transformed for the local
cultures.
The idea of “glocalization” does not connect education to global cultural issues only.
In multicultural societies, the diversity of different languages and cultures has been
present in education for centuries. The history of recognition of cultural differences in
education can be seen as a part of the recognition of the human rights of minorities. This
development began from the liberation movement of the slaves in the 17th century lasting
up to the end of the 1990’s (Becker 1999) and the collapse of the last society based on
separation of people by race and culture by law in South Africa in 1994. Cultural
sensitivity also in a local context will be one of the challenges in the future development
and research on ICT integration in education.
It is obvious that cultural issues have a huge impact on education as a system but also
on learning at an individual level as well. Based on the analysis of the research domains
and conceptual metaphors, these issues have not really broken through yet in the research
on ICT integration in education. However, a certain emerging awareness of other cultures
can be seen in all the research paradigms explicated in this thesis. In the “object”
paradigm of the research on ICT integration in education a discussion of cultural aspects
in learning materials development and educational products can be seen an indication of
the cultural awareness. It means that the technology providers, publishers and teachers
developing the materials have to be aware of these social aspects which make the
materials more suitable for broader markets and diverse customers and students. “
designers must choose course content in which the cross-cultural aspects are either of
minimal relevance or integral to the content” (JRCE2001-2-8). The cultural aspect is also
an important issue to take into consideration in teaching and interaction. It is obvious that
the tendency to make technical products more standard and more suitable for local
cultures at the same time can be a paradox.
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The development of intelligent and adaptive agents can be seen as an example of
cultural dimension in the “instrument” paradigm. A good example of this is the
development of language learning tools that can take into account the cultural
background of Chinese speaking people in learning English. The “flow” paradigm is
naturally connected to intercultural issues via social interaction it emphasises in the
research. Different delivery systems of education, cross border courses and international
collaboration over the communication lines are good examples of this understanding of
social. However, the social is considered quite narrowly and only from an interaction
point of view: people are doing things together and talking to each other. Much of the
mainstream research is taking the social dimension into account only as a context to be
manipulated in order to get the individual and organisational performance up. The strong
instrumental interest of learning and technology research together with the object and
instrumental metaphors used by the research in particular may have had an influence on
the development of a “social engineering” approach within the research field of ICT
integration in education.
Much of the current research related to the “platform” paradigm and e-learning are
based on learning theories emphasizing contextual collaboration. This means that each
interaction should be understood in the cultural context. Context can actually mean any
context related to the individuals being researched: institution, gender, ethnic
background, language, etc. New on-line platforms for education are collaborative and
networked in many cases. The “space” paradigm combines many of the previous features
and aspects of social, as the metaphors usually inherit some of the qualities from the
previous stages. The new aspect in social is that it can also be seen as an institution,
community or broader social consciousness of education as part of society. Defining the
learning environment as a social system or a virtual institution can basically bring global,
social, cultural and organisational issues into a discussion of meaningfulness and
contextuality in education.
Basically the current development of international networked institutions and virtual
institutions, joint university programmes and reorganising the role of the universities in
the Europe of Knowledge (COM 2003) can be seen as a part of the development
increasing global, cultural and social awareness of education. The development can also
be seen from a globalization point of view, when the same development of education is
seen as a global information business. These different views can be brought together by
the notion that education is one system among others in our society and it can be used for
solving social, economic, political, etc. problems of societies. How much the research on
ICT integration in education can take this in to account in the research depends very
much on the research paradigm the research is following.

8 Conclusion
8.1 ICT - an environment or a system?
According to this thesis, we can separate theoretically two different approaches on ICT
research in education: one defining technology and the social innovations on ICT as an
environment for an individual learner, and the second, which defines the social as a
communicative system that is shaping technical systems where a person can operate
(learn, among other activities). According to Stichweh (2000) this distinction can be seen
as a constitutive element between action theories and communicative system theories.
The first element connects research to an individualistic approach that is related to a
causal, uni-directional relation between action and actor. Stichweh (2000) argues that the
action theory is germane to industrial society – and therefore to modern science. The
latter element connects the research to communication that requires at least two
participating systems and is bi-directional by nature. One cannot say that communication
is done by actors or effected by observers. Communication can also be understood
recursively and it is a constitutive element of social systems. Stichweh (2000) claims that
the communication theory and social systems theory is more adequate for understanding
the post-modern information or knowledge society than action theory.
Considering ICT as a context for learning or as an environment for the learner, we are
applying individualistic perspectives in the research. From that point of view, it is
difficult to perform any systematic research, which aims at understanding the dynamics
of technology as part of the education system or even part of communities of learners.
The environment appears to the research as chaos – different unique contexts in which
the research tries to apply the natural scientific approach and tries to control and
manipulate (design) selected aspects of environment at time. Usually the controlled
aspect is one of the contextual factors like the technical application. This is visible also in
the naming of the phenomena in the field, like e-learning, web pedagogy and online
learning. The rapid development of technology and incoherence of society makes the
research into a cycle of repeating the experiments endlessly with hardly any
transferability to the other contexts.
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In traditional educational research, the learner as an individual has been the focal
point. This has been enforced by those interpretations of constructivism, which are based
on the idea that the social structures and communities can be created intentionally by
designing and facilitating the learning processes (e.g. teaching). For example, the
instrumental understanding of the research findings indicating that communities of
practice exist, and people can learn the conceptual structures of such a community has
lead to an impression that these communities can be simply created and designed as
appropriate learning environments.
As the concepts of context and environment consider technology (technical context)
and social (social context) outside of the learner as an environment or a variable in an
environment, they cannot alone provide solid basis for the further research and
development of information and communication systems in education. The description of
educational systems in the information society should also seek other alternatives like
communication theory and systems theory.
Considering applications of ICT as a part of a socially constituted system integrating
meaningful communication within an education system, we can start analyzing the
processes, structures, meanings and functions of ICT in education. Currently, this
research approach has been adopted by some of the research emphasizing “space” related
metaphors, like virtual community or virtual university, in defining the research objects
for the research. This research is not a very well established paradigm yet in the research
communications of ICT integration in education while the individualistic, action oriented
instructional technology and instrumental learning research are dominating the field. The
communication theory and especially the social systems theory could be taken as the
foundation of the research of virtual institutions and virtual communities in education as
well as the research of information and communication systems in education.
It has to be noted that some of the research referring to systems is influenced by
mechanistic or cybernetic interpretation of the concept of systems design inherited from
technical systems, which has not been very favorable among the other education
researchers. However, if we understand the very nature of social systems as self-referring,
emerging communication systems, and the information and communication technologies
providing new forms for social communication in education, we can include these
technical subsystems into the research in their own rights. From this perspective ICT can
be seen a fundamental element in the emergence of new information and communication
systems in education. It is also obvious that ICT will be an essential part of the emerging
new education system (through integration of ICT into education and through discourses
on ICT in education) and therefore, part of emerging learning and teaching practices as
essential processes in education. Does this mean the emergence of new “e-education”?
From education system point of view, ”e-” could mean “enhanced” education rather than
“electronic” education and the problems of e-education research and development could
be educational rather than “e-problems”.
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8.2 Implications for further research
The first and the most important note that can be made of the needs for further research is
that different disciplines need to be included in the field of ICT integration in education
because of the different ontological roots of the conceptual metaphors defining the
research object in the field. It is difficult to name all the disciplines to be involved
because of the wide variety of different research. Each of the research projects should
make these considerations themselves, though one significant issue can be mentioned.
There is a need to create common understanding among the disciplines of technology,
learning and social research representing here the dimensions of material, temporal and
the social (Luhmann 1995). In order to create meaningful interdisciplinary research
frameworks and models, these considerations are essential. Otherwise the research
approaches will remain separate and the benefits of involving multiple disciplines can
remain apparent and artificial. A good starting point for the development of a common,
shared multidisciplinary research framework is the framework presented in this research
(chapter 5.3.3. table 11 and figure 14).
It is essential to consider the conceptual metaphors we are using for naming our
research objects and constructing our research frameworks. In everyday discussion it may
sound rather trivial to discuss whether we should consider the concepts of tools, media,
learning environments, information systems or virtual universities. If we look at these
conceptual metaphors more closely, we can realize that they are connected to ontological
differences in research assumptions and different paradigms of research. It is worth
mentioning that each of the conceptual metaphors and research paradigms seems to be
developing in its own right. Further empirical research is needed to explore the internal
logic of the emergence of these metaphors and research paradigms in order to understand
the development of multidisciplinary research domains.
Education is one system among the other social systems in the society and educational
science is one system among the other systems of science. These systems always interfere
with each other and therefore influence each other. From the definition of the research
field of ICT integration in education as a social system of science we can derive some
issues for the further research. One important aspect to be studied are the consequences
of funding mechanisms to the emergence of a research field. This discussion has been
omitted from this thesis but it is anticipated that other social systems like finance are
interfering with the structures of research communication.
If we consider the argument presented by Platt (1996), that the development of
empirical research could be negatively influenced by patterns of research funding, most
probably it can work other way around too. The real interdisciplinary research groups
could be supported more in the research funding structures. For example, the Academy of
Finland (the major academic research funding body in Finland) has emphasized
multidisciplinary research of the social impacts of technology in education in the last call
for research projects called “Life as Learning”. It is still too early to say if the research
funding can fundamentally promote interdisciplinary research in ICT integration in
education. There is no doubt that different research domains and disciplines can also
remain separate work packages or intentions of collaborations in some of the projects.
More follow up studies are needed to discover, what the real impacts of these
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multidisciplinary research programmes are at the paradigm level. Real and fundamental
changes in the research are always there.
Exploration of the funding mechanisms of research would involve studying the links
between politics and science too. What are the discourses in politics which are influential
in the science, especially via the funding mechanism? The discussions on the information
society and e-Europe are influential in the allocation of funds for the research without any
doubt. The influence can already be seen in the research metaphors used in the field. In
the fourth framework research in Europe the research of ICT was called “telematics”, and
that concept had to be adopted in the research in order to get funding from the research
program. Now the leading concept is ICT and “e-“derived concepts. This kind of
influence could be studied more from the perspective of how the concepts adopted by the
research programmes will link the research to certain epistemic and ontological
definitions via metaphorical understanding of the concepts.
One fundamental research need is emerging from the interference between the
education system and the economic system of society. Information systems in education
are outcomes of the processes of the economic and industrial production systems. This
means e.g. standardization of the technology and the technical systems applied in
education. As we know, technology is not a neutral tool in education but a fundamental
element of the social system of education enabling new emerging forms of
communication. Therefore we should ask what the consequences of standardization into
education really are. As far as standards are concerned only the physical layers of
technology, the implications may be not so enormous, but once the standards are related
to the semantic, pragmatic and social layers of information and communication systems,
there can be fundamental consequences that should be studied.

8.3 Implications for the disciplines of ICT integration in education
Research on ICT integration in education has emerged from numerous research fields and
each of them has been important in bringing some aspect of ICT into the research focus.
The academic discipline discussing ICT and education is organized differently in
different universities depending the influence of local research orientations. According to
Reiser (2001) educational technologies started the emergence of the research field as a
discipline in the early 60´s by researching the possibilities of new technologies in
illustrating the content of learning. Quickly the content of learning itself became the
research object and the research applied communication theory in its orientation.
Together with the application of computer technology into instruction, systems design
was introduced to the research field in the 80’s. The new concepts of technology and
system established the research field as instructional design or instructional technology.
(Reiser 2001.)
The research on instructional technology has been developing together with the
learning theories. According to Kochmann (1996) the leading paradigms of instructional
technology have been computer assisted instruction (CAI) in the 60’s, intelligent tutoring
systems (ITS) in the 70’s, Logo-as-Latin in the early 80’s and computer supported
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collaborative learning (CSCL) in the late 80’s. Kochmann (1996) assume that the shifting
element of these paradigms was the learning theories behind the research. Some
researchers like Borpy (1999) would go even further in the integration of the field of
instructional technology and learning research suggesting that learning as enactive
constructivism could form the theoretical framework for the research and it should be
called educational technology rather than instructional technology. According to this
thesis, the problem of the research field of learning in ICT as a discipline is that it takes
the technical development for granted as a neutral tool or a context, and it seems to
continue the instrumental tradition of instructional technology despite reference to social
constructionism as a theoretical frame of reference in learning.
At the University of Oulu, my own home institution, the emergence of educational
technology as a separate research field and academic discipline started in 1993, when
educational technology studies were developed separately from mainstream education
studies. After that kick start, many debates and discussions have colored the development
of the field at the university. The main steps of the different paradigms can be seen from
the development starting from technology tests, developing new collaborative methods
and applications for open and flexible learning, networking and finally organizing the
functions virtually. Although the development struggled with technical issues in the
beginning, there was a strong involvement with a holistic and interdisciplinary approach
to educational technology. The whole education system was emphasized as well as the
different scientific approaches, following the suggestions of Eraut (1989). The research
has moved to learning research lately, following the broader development of the field of
instructional technology in Finland. Now, in the beginning of the new millennium, the
researchers can again searching broader, socio-cultural, organizational and even global
perspectives for the research. The trend was first time discussed in the Educational
Technology 2002, an annual conference held the University of Oulu (OYT 2002).
If we consider the findings of this thesis, the proposed return to broader educational
research rather than instructional design and technology can be saluted with pleasure.
Broader educational problems should be taken into the focus of research. However, it
seems that learning research has not been able to bring about that change direction as
Borpy (1999) suggested; on the contrary it has adopted the technical rationality by
emphasizing the constructive approach only in the research framework of reference and
not so much in the research design. Also the research interest has been very focused on
individuals’ performance, not the uniqueness of the construction.
It is my impression that the field should be developed to be a broader educational and
social research field researching the implications of ICT in education globally. This
means that education as a social institution should come into consideration. It is evident
that the approach offered by social theories is needed in future research on ICT
integration in education. The difficult question is HOW we can involve social research
into this technically oriented instructional research field? It seems to be a fact that the
learning theories emphasizing the social only as a context for or an aspect in learning are
not able to bring the social in its own rights to the research. The social dimension is just
forgotten immediately in the research design, which emphasizes the research ideal of
natural science. Research with a technical approach can basically take into account at
least the organizational level of social institutions and systems, but again, the research
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design favors the natural scientific notion of the social as statistical correlations of
phenomena.
In this thesis, the main focus was in the concept of the paradigm as a selective
structure in scientific communication. It is envisaged here that these research structures
are interacting with the individual researcher making the methodological decisions in the
research process. The process can be seen as a self-socialization of the researcher, where
the structures are adopted by the researcher voluntarily through reflection. Basically the
researcher can make the choices freely, but only within the range of the options that are
available. My personal view is that the burden of changing the paradigms of the research
should not be put so much on the individual researchers but on the organization of the
research in the research institutes. It has been noted that interdisciplinary research needs
organizational, economic and scientific support structures to become successful (Kostoff
2002). Organizing research groups and the training of the researcher in multidisciplinary
research groups would influence the internal discussion of the group, and at least gives an
option for the researchers to connect to communication of different research fields and
approaches.
It is notable that the research on ICT in education lacks a global educational and
societal perspective. This problem could be addressed by creating research groups
together with the educational technology and social sciences that are interested in
information society research and the research of technology and people. The new
structure of the research groups would most probably influence the research positively in
such a way that the social theories could be included into the research frameworks in
their own right, not only from the contextual perspective. Research following the
technical trends of e-learning or e-education focusing on the problems created by eeducation itself may remain obsolete even though the application of “e-concepts” is
expanding currently very rapidly in the practical development of education. These “eproblems” of “e-education” will perpetually change together with technical trends and the
development of new technical devices. This is not to say that the research field of ICT in
education is becoming obsolete although it can be out of focus in some extent. On the
contrary, research is needed urgently.
Should the research on ICT in education be developed as a separate discipline or just a
dynamic research field studying the relationship between education and technology?
According to Ely (1999) even instructional technology is not a discipline yet and any of
the current statements concerning the theoretical basis of the field should be considered
as tentative. This can be applied to the other parallel research orientations like
educational technology, media education, technology education and systems design in
education.
There are many proposals for and suggestions to develop ICT and education related
research fields into a discipline. Ely (1999) suggests that the research field would benefit
from education research, but technology (in broad sense) could be the best in forming a
discipline of instructional technology. According to the findings of this thesis, this could
lead to a more exact but narrow definition of the field. That definition alone would be
incapable solving the global educational problems. Bopry (1999) suggests that we should
emphasize the constructivist side of systems theory which is emerging in research on
educational technology. If this emergence means also a different epistemological
approach and research interests, this development could be worth exploring. If the
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research remains on the level of individualistic perspectives and instrumental interest, it
can hardly bring anything that makes difference in the research field.
An interesting opening in the research field of information society studies has been
done by Duff (2001). He suggests that the information society studies should be critical in
terms of following popular and governmental appropriations, and the leading disciplines
should be sociology and information science. In connection with that statement, the
reasoning and conclusions of this thesis support a similar idea in the research of
education and technology: critical and socially aware education research and information
science could offer a good combination to be added to the traditional technology, systems
design and learning research. This is in opposition to the direction offered by the Schott,
Grzondziel and Hillebrandt (2001), who suggest continuing with the instructional design
paradigm.
Whether technology research, learning research or social sciences provide the best
framework for the emergence of future research paradigms and whether it would lead to
establishment of a discipline, remains open. One thing we know now, however, is that all
these dimensions are needed in the development of the future holistic interdisciplinary
research on education and technology. The social and cultural approaches of the research
should be emphasized in order to solve the burning problems of global education.
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