
Abstract—One of the principal pedagogical 
insights of recent years has been the recognition 
of the teaching–studying–learning (TSL) 
processes, whose three components are equally 
pivotal and essential to understanding the entirety. 
A second innovation, which has developed with 
advances in information and communication 
technologies (ICTs), is network-based education 
(NBE). In this paper we argue that (1) it is essential 
to examine TSL as multi-, inter- and 
transdisciplinary (M+I+T++) processes and to 
adopt a future orientation in doing so; that (2) the 
concept of NBE should be extended to include the 
added value brought by network-based mobile 
education (NBME), and that (3) taking these first 
two orientations into account allows us to create 
the theoretical prerequisites for better 
understanding the mechanisms and regularities 
underpinning knowledge construction in novel 
operating environments that make use of 
technology. These arguments constitute the 
foundation of the global metamodel developed in 
the MOMENTS project.  
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1. A LOOK INTO THE FUTURE OF M+I+T++ 
TSL PROCESSES AND NETWORK-BASED 

MOBILE EDUCATION 
 

One of the principal pedagogical insights of 
recent years has been the shift in focus to the 
teaching–studying–learning process (the TSL 
process), in which each of the three components 
is pivotal and essential to understanding the 
entirety [1]; [2]; [3]. It has also been recognized 
that speaking of learning alone yields an 
excessively limited picture of the reality involved. 
A second innovation that has emerged in tandem 
with the development of ICTs is network-based 
education (NBE). By this concept we refer to 
teaching, studying and learning that is supported 
by, or in part based on, information and 
communication networks, in particular materials 
that can be accessed via or produced on the 
Internet. Accordingly, NBE combines face-to-face 
teaching and net-based teaching to form a 
symbiotic flexi-mode teaching that is more than 

the sum of its parts [2]. NBE can also be seen as 
the creation, development and application of a 
shared public space and set of tools. It supports 
students and teachers in acquiring information 
and skills in the focal field of study, in engaging in 
discussion and exchanging opinions and thereby 
in making best use of the different views they 
each bring to the shared studying process. In our 
view, NBE implements the theory of distributed 
cognition and expertise, with a view to enhanced 
collaboration. [4]; [5]; [6]; [7]; [8] 

While acknowledging these developments, 
we would nevertheless contend that it is 
beneficial, indeed essential, to examine teaching, 
studying and learning as multi-, inter- and 
transdisciplinary (M+I+T++) processes, to look at 
them from the perspective of different academic 
fields and areas of knowledge, and to do so with 
a focus squarely on the future. Second, we 
assert that the concept of network-based 
education (NBE) must be extended to include the 
added value which network-based mobile 
education (NBME) brings to it, that is, mobile 
technologies and applications. Third, we claim 
that proper consideration of the previous two 
points of view will enable us to lay the requisite 
theoretical foundation for better understanding 
the principles, practices, mechanisms and 
regularities underpinning knowledge co-
construction or appropriation in novel operating 
environments that make use of technology, 
whether the focus of these environments is 
teaching, studying, learning, work or 
communication. [9]; [10]; [5]; [6]; [7]; [8]  

The foregoing arguments constitute the 
foundation of the metamodel that has been 
elaborated in the MOMENTS project. The global 
metamodel of the MOMENTS project is a 
M+I+T++ framework that describes the teaching, 
studying and learning of the future, takes account 
of individual and communal knowledge co-
construction, and accommodates and structures 
network-based mobile education. The approach 
includes perspectives of both education and 
training. One salient function of the global 
metamodel in the research consortium is to 
facilitate the M+I+T++ research by providing a 
consistent system of concepts and terminology 
across different disciplines. For the academic 
community at large, the model functions as an 
empowering mediator in disseminating the 
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consortium’s ideas and in collecting feedback.  
[5]; [6]; [7]; [8] 

2. THE METAMODEL: CONCEPTUAL LEVELS OF 
OBSERVATION, MAIN COMPONENTS, AND 

DIMENSIONS 
 

The foundation of the MOMENTS integrated 
metamodel comprises four conceptual levels of 
observation (figure 1; e.g., [11]). The levels 
reflect the conceptual parameters that structure 
our thinking—from cultural discourses and 
cultural practices to pedagogical models and 
principles. The level of action in the model 
embraces conscious as well as subconscious 
study and the entirety of actions in which 
individual acts figure prominently. While these 
acts always take place in particular situations, 
which give the acts meaning, the users 
nevertheless conceive of what they do as action 
rather than as discrete acts. Intersecting the four 
conceptual levels of observation are the three 
main components of the model: culture, 
interaction, and adaptability. These have been 
chosen with regard to the project’s research 
objectives to represent the broad underlying 
theoretical issues that will be concretized and 
brought into focus through the research. [5]; [6]; 
[7]; [8]  

 
Figure 1. The conceptual levels of observation, the 
main components and the dimensions of the 
MOMENTS integrated metamodel. 
 

At the intersection of the conceptual levels of 
observation and the main components lie the 
model’s dimensions, whose relative prominence 
depends on the perspective under consideration. 
The focus of the dimensions is pedagogical 
activity, which is realized as a didactic teaching–
studying–learning process [1]; [2, 19–30]. This 
process may also be invoked when looking at 
informal education, training in the workplace, and 
on-the-job training. As an extension of the 
didactic teaching–studying–learning process, we 

investigate teachability, studiability and 
learnability, which in broad perspective we see 
as including educability and trainability [12]. The 
elements of the process are examined with 
particular emphasis on interventions that make 
use of mobile technologies (for a detailed 
treatment, see [2, 19–30]); in other words, we are 
interested in what takes place when mobile ICTs 
are applied along the teaching–studying or 
studying–learning axis. In the MOMENTS project, 
we pay particular attention to the educational use 
of ICTs, mobile technologies, virtual and network 
technologies, and a number of games available 
(cf. figure 3). [9]; [10]; [5]; [6]; [7]; [8]  

In our view, the conceptual levels of 
observation we have developed and their related 
perspectives make it possible to organize and 
conceptualize studies drawing on different 
background disciplines and fields of research and 
to locate the new knowledge derived from them 
appropriately within the cumulative knowledge 
base of the researchers taking part in the project. 
New knowledge is created where the conceptual 
levels, components and dimensions intersect. 
The theoretical framework provided by the 
metamodel lends itself precisely to the study of 
the mechanisms by which individual and 
communal knowledge are co-constructed. The 
integrated MOMENTS metamodel encompasses 
research on teaching, studying and learning from 
cultural discourses and practices to discrete, 
automatic acts of teaching and learning in 
network-based education and study in general, 
and in network-based mobile education in 
particular. The latter include the use and 
adaptability of digital learning materials.  

   We would like to underline that the perspectives 
incorporated in the metamodel may be examined 
in different ways from the standpoint of different 
scientific disciplines and areas of knowledge and 
with varying emphases. For example, mobile 
technology can be connected with game-based 
activities or playful learning [13]; [14]; [38]; [39] 
and network technology can enhance media 
proficiency and encourage use of this proficiency 
in individuals, groups or communities and 
contribute to lifelong and lifewide learning, for 
example. [15]; [6]; [7]; [8]  
   According to Tella [2, 30], media proficiency 
refers to a more active and productive command 
of and ability to communicate using media and 
new technologies than the traditional media 
literacy denotes. It is a proficiency that individuals 
will, optimally, use throughout their lives for self-
development. Media proficiency entails ethical 
and esthetic considerations, as well as a broader 
understanding than at present of the significance 
of audio-visual and graphical communication vis-
à-vis the textual culture that has prevailed to 
date. Where these areas of learning mentioned 
above coalesce, media and education meet to 
form a harmonic whole—media education. The 
term ‘playful learning’ for its part embraces the 
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processes of guiding, playing, playing games, 
learning and growing [13]; [14]; [5]; [6]; [7]; [8]; 
[38]. 

   The mediated and direct communication made 
possible by different technologies, means of 
communication and applications entail 
unprecedented challenges where culture and 
interaction are concerned, challenges which 
education and training must address (on the 
dimensions of direct and mediated commu-
nication, see, e.g., [16, 70]; [17]; see also [18]; 
[16, 113]). The direct and mediated communi-
cation in network-based education and studying 
can be examined as it occurs between teachers, 
tutors, students, content designers and technical 
support staff, as well as between these actors 
and the technology [19]; [20]; [37]. Here, we must 
bear in mind that culture and the cultural context 
more often than not become one of the actors in 
what is a very diverse communicative forum. In 
order to better explain the integrated metamodel, 
we will present each of its different elements in 
detail. [5]; [6]; [7]; [8] 

3. THE DIDACTIC TEACHING–STUDYING–LEARNING 
PROCESS AND THE COMPONENTS TEACHABILITY, 

STUDIABILITY, AND LEARNABILITY 
 

Lying at the center of the dimensions of the 
MOMENTS metamodel is the didactic teaching–
studying–learning process. We have elsewhere 
argued for the importance of all three elements of 
this process [2, 19–30]; [21]. It is only with an 
understanding of their mutual interaction and 
dynamic that we can achieve a sufficiently rich 
vantage point for examining the mechanisms and 
regularities underpinning the co-construction of 
new individual and communal knowledge. In the 
field of didactics, the preference is to speak of 
purposive and active learning and support for 
meaningful learning on the part of the 
pupil/student rather than of meaningful learning 
alone, which is a problematic notion in network 
environments. Studying combines knowledge 
management and self-directedness, both being 
directly linked to the individuals’ cognitive 
strategies, i.e., how they select and shape their 
learning, recall and thinking [22, 24]; [39]. The 
challenge didactically is how the action of the 
student—studying—can be organized on a 
network in a manner that supports and stimulates 
learning. We have previously framed these three 
elements—teaching, studying, and learning—in 
terms of different descriptors. (Figure 2: e.g. [21]; 
[11]; [23]‚ [24]; [5]; [6]; [7]; [8]; [39]; [40]) 

 
FIGURE 2. Some descriptors of the teaching–studying–
learning process. 
 
The descriptors characterizing the three 
elements of the teaching–studying–learning 
process are neither mutually exclusive nor 
exclusive of other descriptors. The process may 
take on a particular didactic and pedagogical 
focus in institutional educational settings and 
related network environments (for a more 
detailed analysis, see, e.g. [2, 24–29]). In the 
workplace and adult education, the operating 
environment may be described in other terms 
that provide a better account of the focal group. 
([5]; [6]; [7]; [8] 
   We have drawn on the teaching–studying–
learning process to derive the components 
teachability, studiability and learnability (figure 2). 
The rationale for this approach lies, on the one 
hand, in its scientific foundation and, on the 
other, in what is known as the teachability 
hypothesis. In the context of the MOMENTS 
project, the hypothesis can be set out as follows: 
 
     A given technical skill (technology, application, structure, etc.) 
can be learned through teaching only if the learner’s (student’s, 
pupil’s) basic level of skill and knowledge (intermediate language) 
and the tools used in the teaching are sufficiently close to the level 
of skill and knowledge at which and the tools with which the skill in 
question can be acquired in a natural setting (based on [25, 29] and 
[26, 201]; cf. Zone of Proximal Development, ZPD, [27] and [28, 
35]; see also [16, 32]). 
 
The distinction drawn here between the 
teaching–studying–learning process and the 
components teachability, studiability and 
learnability is a crucial one. Discriminating 
between the two serves to reduce the vague, 
albeit fashionable, usage that favors network-
based education without further specification. In 
our view, there is no separate network-based 
learning: there is only learning which is the 
outcome of a variety of teaching and study-
related measures, an increasing number of which 
are carried out on information networks. It is our 
contention that studying is a different matter than 
learning, regardless of whether studying takes 
place using ICTs or in face-to-face encounters. 
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[9]; [10]; [5]; [6]; [7]; [8] 
By giving due consideration to the scientific 

underpinnings of education, in particular media 
education, we can justifiably speak of educability 
(figure 1; e.g. [12]). The debate regarding 
educability is closely linked to that concerning 
growth, which is one of the prerequisites for 
lifelong and lifewide studying and learning. These 
are the focus of the Academy of Finland’s Life as 
Learning research program that is the backdrop 
for the MOMENTS project. In different 
occupations and in working life generally, 
educability can be replaced by or considered 
equivalent to the notion of trainability. The 
teaching–studying–learning process and the 
components teachability, studiability and 
learnability are examined in the latter sections of 
the article as dimensions similar to the theoretical 
issues informing the model. We do not overlook 
the importance of these dimensions although our 
attention focuses on the other features of the 
metamodel. [5]; [6]; [7]; [8]  

4 DIFFERENT FORMS OF INTERVENTIONS USING 
TECHNOLOGIES 

 
The central issue in the MOMENTS metamodel 
is what kind of interventions different techniques 
and technologies create, enable and effect when 
they are used in connection with teaching, 
studying or learning; and how teachability, 
studiability and learnability are then defined 
(figure 3; see also [2, 19–30]. The MOMENTS 
project pays particular attention to mobile 
technologies but without overlooking the potential 
of other network or virtual techniques and 
technologies. [5]; [6]; [7]; [8] 

 
FIGURE 3. Different forms of techniques and 
technologies producing interventions.  
 
An intervention may take place with the aid or by 
means of any of the following: ICTs, simulations, 
games, mobile technologies, and network-based 
and virtual technologies and applications. In such 
instances, changes occur in the relationship 

between training and trainability, education and 
educability, teaching and teachability, studying 
and studiability, as well as learning and 
learnability. Communication changes and the 
ways in which new knowledge is co-constructed 
become more complex. [5]; [6]; [7]; [8]  
 One of the principal underpinnings of the 
metamodel has to do with mobile technologies 
and how mobility is reflected in the teaching–
studying–learning process, for example, in the 
form of m-, or mobile, studying. Tella [29] defines 
mobile studying as follows: 
  

Generally speaking, [mobile studying] refers to studying and 
communication, in which different tools of [mobile studying] and 
mobile technologies are used. As mobile technologies, I regard all 
different mobile, ‘portable’ and ‘hand-size, pocket-size’ multimedia 
communicators, smart telephones, PDA gadgets and many other that 
have not yet been launched on the markets.  [29, 7]  

 
Tella [22], [29] also introduces a new 
interpretation, one considered pivotal in the 
MOMENTS metamodel and related research: an 
emphasis on the relation between technology 
and communication as mediation: 
 
 Many link m in a prosaic way to the word ’mobile’, which means 
something that can move, be moved or transported. Mobile 
associates with movement and mobility and in the same way 
[mobile studying] implies the opportunity of [studying] elsewhere, 
in movement, when not immobile or stationary. Mobile answers the 
question Where? On the other hand, as Sariola et al. (2002) have 
argued, m can also stand for ’mediated’. Then the question is of 
mediated studying, in which the mediation process is carried out by 
technology (cf. CMC = computer-mediated communication; VMC = 
video-mediated communication). Thus, m can be mobile but also 
mediated. Mediation answers the question how and mediated by 
which or by whom. [29, 8, 35] 
 
Lehtonen and Vahtivuori [9] elaborate the 
definition of mobility, stressing wireless, mediated 
communication between people: 
 

In the MOMENTS project, [mobility] is regarded as movability, 
as mobile tools for activity and thought which have associated with 
them intense interaction with another or other actors and 
technological systems or artefacts … Mind tools may function as 
one approach to understanding mobility and serve in research as part 
of the teaching–studying–learning process. In this context, mobile 
tools are seen as a range of tools that support thought and activity 
and are well suited to a particular situation and activity. These tools 
… mediate the activity and thinking of their user in a particular 
situation for a particular teaching- or study-related purpose. [9]; [10] 

 
This analysis of mobility has an important part to 
play in increasing the understanding of network-
based mobile education, as it underlines the 
relation between mobility, interaction, mind tools 
and activity. [5]; [6]; [7]; [8] 
 

5. THE MAIN COMPONENTS OF THE INTEGRATED 
METAMODEL: CULTURE, ADAPTABILITY AND 

INTERACTION 
 

The operating environments described in the 
previous section and the affordances they 
provide are natural settings for the three main 
components of the metamodel: culture, 
adaptability, and interaction (figure 4). We will 
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take these up in detail in this section.  

 
Figure 4. Some key dimensions of culture, interaction 
and adaptability. 
 
Each of these three main components can be 
subdivided into parts that are related to the four 
conceptual levels of observation. They are 
reflected in different ways where the model’s 
dimensions intersect and, in particular, as the 
outcomes of different technical interventions. The 
sub-concepts related to the main components 
are presented in figure 4. 
   In the sections that follow (5.1–5.3) we examine 
each of the components in turn. Section 5.4 
takes up the interaction among the three. [5]; [6]; 
[7]; [ 8] 
 
5.1 Culture 
 
The central concepts in the culture component 
are cultural background, communalism, 
communities, networking, and identity and the 
individual. We do not treat all of these 
dimensions of culture in detail here but, rather, 
provide a summary of our research findings 
related to culture on the whole. Cultural 
background intersects the conceptual level of 
cultural discourses and practices. This 
background should, however, be understood as a 
set of expectations and conventions that passes 
through all levels, components and dimensions of 
the integrated metamodel. It also influences how 
individuals, groups and organizations respond to 
the use of technology as part of the teaching–
studying–learning process. For instance, the 
relative status of mediated and direct 
communication varies in different cultures. What 
we see here is the significance of the 
sociocultural environment in particular for 
communication at the individual and communal 
levels. Given the heuristic nature of the 
integrated metamodel, the inclusion of culture as 
a level in its own right is justified, though. [5]; [6]; 
[7]; [8] 
 
5.2 Adaptability 

 
The sub-concepts of adaptability (figure 4) we 
distinguish are artefactuality, usability, 
externalization, self-directedness, efficiency, and 
internalization. Underpinning the inclusion of 
adaptability in the model is the notion of the 
usability of an artefact as a tool, from which one 
can proceed towards artefactuality and 
ritualization on the conceptual level of cultural 
discourse. It is there that an object becomes 
detached from the context in which it is used—
perhaps even its everyday setting—and becomes 
a cultural object, sometimes even a myth where it 
becomes associated with a tale (see also 
artifacts [16, 104–111]. An artefact can also 
come to embody a collective custom; that is, it 
may become the property of an entire cultural 
sphere, as has happened in the cases of Fiskars 
scissors and Nokia cell phones. We would do 
well to remember Wartofsky’s comparison—now 
classic—between artefacts and cultures: “The 
artefact is to cultural evolution what the gene is to 
biological evolution—the vehicle of information 
across generations” [30]; cited in Pea [31]. From 
the standpoint of culture this comparison should 
be made to include the meme as well, which is a 
unit of knowledge in the cultural heritage that can 
be transferred from one brain to another and 
which can help a person understand how 
fashion, ideas and knowledge are transmitted 
from one brain and one person to another. [5]; 
[6]; [7]; [8] 

In terms of cultural background, adaptability 
should also mean identification of cultural 
differences and adaptation to them, whereby 
different technical tools and applications, as well 
as learning materials, would be accessible to 
users regardless of their cultural background. As 
regards pedagogical models and principles, 
adaptability refers to usability, which takes the 
form of externalization. In other words, one 
function of usability is that the features and 
characteristics of a particular mobile technology 
can be externalized, with this then enhancing and 
making more effective the autonomous efforts of 
the individual on the level of action, i.e., his/her 
self-directedness. Optimally, this will improve on 
the level of the individual actions the efficiency 
and internalization of the subject matter, 
phenomenon, knowledge, skill or, in concrete 
terms, a mobile technology or network-based 
application. [5]; [6]; [7]; [8] 

 
The dimensions of adaptability also merit 

consideration from the standpoint of the 
teaching–studying–learning process that is 
fundamental to our thinking here. The dimension 
of artefactuality is linked culturally to educability 
and trainability, which are the ultimate objectives 
of the levels in the model. The dimensions of 
usability and externalization support teaching and 
teachability in a particularly natural manner. On 
the level of studying and studiability, it is most 
appropriate to develop self-directedness. Where 
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the levels of learning and learnability are 
concerned, the meaningful focus might be 
effective internalization of what is studied and the 
concomitant acquisition of the desired knowledge 
and skills.  [5];  [6]; [7]; [8]  

Adaptability can be seen as a general 
approach for improving the usability of digital 
materials, among other things. It is not confined 
to the enhancement of user interfaces but rather 
is a means of facilitating the teaching–studying–
learning process. The rationale behind 
adaptability as applied in MOMENTS research 
has been to reduce the cognitive load associated 
with the use of a particular technology, 
information and communication tool or mobile 
system. Teaching applications in particular 
should be easy to use so that all of a student’s 
intellectual resources might be focused on 
studying and learning processes rather than on 
using or learning to use the system. The focal 
principles here are distributed cognition and 
distributed expertise [4]: techniques and 
technology should serve to reduce the user’s 
cognitive load and to remove all unauthentic, 
unnecessary work so that the individual will have 
the chance to better concentrate on tasks that 
require higher mental functions. [5]; [6]; [7]; [8] 

The following section examines the third main 
component of the metamodel, interaction, and its 
principal sub-concepts. 
 
5.3 Interaction 
 
Interaction is the third main component of our 
integrated metamodel. On the level of cultural 
discourses and practices, it refers to interaction 
between cultures, to interculturalism and to 
cultural backgrounds. Interaction is reflected in 
adaptability as accessibility. On the level of 
pedagogical models and principles, interaction is 
seen as part of the influence and communication 
within and between organizations. Interaction 
relies heavily on pedagogical models and 
principles, with implications for usability and 
externalization and, thereby, for the success of 
the individual in the teaching–studying–learning 
process. [5]; [6]; [7]; [8] 

On the level of action, interaction refers to 
activity and communication between individuals. 
These could take place between individuals, 
within a group or between groups. Interaction is 
also important for networking, the studiability of 
subjects and skills, and the efficiency of activities. 
Despite the apparent contradiction in the term, 
interindividual interaction in no way runs contrary 
to the development of self-directedness; 
interaction is needed in any case. On the level of 
individual acts, interaction is interaction between 
technology or media and the individual, and, 
naturally, between individuals. It is reflected in 
the individual’s actions and learning, with the 
usability of the technical tool for its part 
appearing in how the characteristics of that tool 
can be internalized. For the individual, interaction 

also always brings in considerations of identity. 
The three main components of the MOMENTS 
metamodel—culture, interaction and 
adaptability—clearly also interact with one 
another. In the section to follow, we present 
some of our research findings that have 
prompted adjustments to the metamodel and 
thus contributed to its present form. [5]; [6]; [7]; [ 
8] 
 
5.4 The Interrelationship of Culture, Interaction 
and Adaptability 
 
Where usability of a technical tool is concerned, 
the decisive factors at the concrete level are how 
fast and easy it is to use. These factors have a 
direct impact: on the level of cultural discourses 
and practices, if the accessibility of mobile tools 
or digital materials improves—with a concomitant 
increase in their usability owing to enhanced user 
friendliness—these tools and materials will be 
used more quickly and readily. This in turn will 
prompt increased confidence in their use and 
trust towards other users. Interaction, 
collaboration and communal spirit also increase 
in the process. (figure 5) 

 
Figure 5. An example of the information work value 
chain linking the dimensions of the main components.  
 
Koskimaa and Heinonen [32] point out insightfully 
that as the integrated metamodel represents a 
recent development within a framework of 
lifelong and lifewide studying and learning, 
accessibility must encompass a broad range of 
considerations. In their view, just as public 
buildings must provide access—wheelchair 
ramps, automatic doors, sufficiently spacious 
elevators, etc.—so, too, access and availability 
criteria must be set out for web pages, for 
instance, the opportunity to listen to text in 
addition to reading it. These issues are important 
not only from the standpoint of equity but also 
because the new mobile technology and related 
applications offer significant benefits in this 
domain. [32]; [5]; [6]; [7]; [8] 

This positive development among the main 
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components of the model we term the 
information work value chain (figure 5). Its 
positive impacts are reflected on the concrete 
level as the increased meaningfulness of using 
tools, exploring studying materials and, in turn, 
as more efficient working and heightened 
efficiency. Taken further to the level of individual 
actions, one may see improved and desirable 
learnability. We have presented these findings in 
figure 5, in which the information work value 
chain comprises accessibility, speed, user-
friendliness, trust (and confidence) and an 
increase in collaboration and communal spirit. 
We would further contend that such chains 
represent the procedural mechanisms that are 
needed when new knowledge or skills are to be 
constructed. [5]; [6]; [7]; [8] 

Our research findings on the connections 
between interaction and communalism (we have 
borrowed the term from Castells [36]) indicate 
clearly that the importance of technology is 
increasing steadily in interaction between people 
[32]. Its importance becomes overwhelming in 
situations where flexible activity is constrained by 
time, place or situation. The technology does not 
in itself create interaction, for this always requires 
communication between people [33]; [34]. 
Communication is based on people’s motivation, 
their desire to participate and to interact with one 
another. We have determined that virtual spaces 
for communication and studying support 
collaboration, communal spirit, and 
communalism. This increases, for instance, when 
real-time on-line tools are used. When the 
technology functions smoothly and is easy to 
use, communication becomes easier and 
interaction increases. The increase in interaction 
frequently contributes to enhanced confidence, 
trust, and openness. Without these, it is difficult 
to build up genuine collaboration. [5]; [6]; [7]; [8] 

6.  FROM AN INTEGRATED MODEL TO  A GLOBAL 
METAMODEL AND  M+I+T++ COMPONENTS 

 
In the MOMENTS project, about a dozen 

different types of case studies and experiments 
in different organizations have been carried out. 
In this research, a variety of shared multi-, inter- 
and transdisciplinary theoretical backgrounds 
have been employed as well as the conceptual 
levels of observation, the main components and 
the dimensions of the integrated metamodel. 

As our research progressed, it became evident 
that more extensive angles of examination than 
the original main components—culture, 
interaction and adaptability (figure 1)—would be 
required. Network-based mobile education has to 
be contemplated from multi-disciplinary, 
interdisciplinary and transdisciplinary 
perspectives, as such points of view are taking 
over the field (see figure 6) [15]. This 
development also emphasises the increasingly 
growing role of globalization while calling for 
deeper understanding of its pros and cons as a 

powerful undercurrent of education and training. 
 

 
Figure 6. The M+I+T++ components of the 
global metamodel (Ruokamo & Tella, in [15]). 
 
Multidisciplinary (multi- = combining or crossing 
many or multiple) research interlocks with the 
parallel, purposive work of many different 
disciplines and arts. Multidisciplinary teams do 
not necessarily work in close collaboration, but 
they take advantage of one another’s points of 
view. On multidisciplinary teams, experts 
represent several disciplines, but they usually 
work rather independently of each other. This 
may lead to a situation, in which the focus of 
research is covered from various angles of 
observation, but an integrated or interactive 
whole might not necessarily be achieved in an 
ideal way. To put it differently, in multidisciplinary 
teams, all members represent their own fields of 
expertise which they would like to see 
highlighted, but that way the whole may not be 
fully or equitably covered. This may lead to a 
biased final result. 
 Interdisciplinary (inter- = between, among, in 
the midst or shared by) research makes it a point 
to use the methods of two or more disciplines 
and arts or concepts within the subject matter of 
one or more to solve a problem. Interdisciplinary 
teams are always composed of experts from 
several disciplines and arts. These kinds of 
teams work in close contact with one other, and 
they compare thinking and deductions 
systematically and regularly. Communication 
between interdisciplinary teams and team 
members is usually characterized by frequent 
use of tools, methods and instruments that tend 
to encourage information exchange and the 
discussing of individual results. In 
interdisciplinary teams, each member is expected 
to have his or her own area of responsibility, 
which at its best guarantees that the whole 
problem area is usually covered better than in 
multidisciplinary teams. 

Transdisciplinary (trans- = across, beyond, 
through or so as to change) research—in other 



 

  10
 
 
 

words, that which crosses scientific boundaries—
aim to consciously exceed the limits of many 
different disciplines or arts in a purposive manner 
in terms of research methodologies, themes, and 
the research teams themselves. In their 
communication, interaction and other activities, 
transdisciplinary teams especially attempt to 
ensure that the different fields of science and art 
and their representatives interact synergetically 
all the time. The interactivity and integration of 
action are best fulfilled through communal and 
shared interaction. Transdisciplinary teams often 
include experts from neighboring fields of science 
or domains of knowledge, as well as “laymen”, 
such as parents. This factor is likely to pertain to 
the sharing of roles somewhat differently from 
interdisciplinary teams, for instance. Briefly, we 
argue that in inter- and transdisciplinary teams, 
their members are more closely interdependent 
than in multidisciplinary teams, in which 
individual members keep more of the autonomy. 
Therefore, especially in transdisciplinary teams, 
the single members must really commit 
themselves to the aims and goals of the teams, 
and to help and support one another on a regular 
basis. [7] 
[http://www.teachersfirst.com/sped/parents/presc
hool/eric-toddler.html, 
http://www.basinfutures.net/susted/interdisc.htm, 
http://www.digitalwork.ch/transdisciplinarity/welco
me.html] 

7. CONCLUSION 
 
In this article we have described the integrated 
metamodel developed in the MOMENTS project, 
which is part of a research program of the 
Academy of Finland entitled Life as Learning. In 
particular, we have examined the model’s 
theoretical background, its conceptual levels of 
observation, its main components—culture, 
interaction and adaptability—and its other 
dimensions, which have emerged from its various 
research interests and scientific focuses.  

   The aim of this model is to describe, analyze 
and interpret the education, training, teaching, 
studying and learning of the future, as well as the 
procedural mechanisms and regularities to be 
seen in the construction of new knowledge. From 
the didactic teaching–studying–learning process 
and its descriptors the model has been extended 
to accommodate a number of key concepts, 
including educability, trainability, teachability, 
studiability, and learnability. The analysis of 
education/educability, training/trainability, 
teaching/teachability, studying/studiability and 
learning/learnability encompasses interventions 
implemented using mobile techniques and 
technology. We have also included the multi-, 
inter- and transdisciplinary research dimensions 
(figure 6). This is the stage which we have 
decided to call a global metamodel, as it can be 
seen as an M+I+T++ research approach to what 

we initially argued in favor of teaching–studying–
learning processes, especially in network-based 
mobile education. 

   We hope that the MOMENTS global 
metamodel will contribute beneficially to the 
creation of a common terminology and 
conceptual core among different academic 
disciplines and areas of M+I+T++ research. We 
also hope that it will promote an amalgamation of 
the knowledge in these fields and will further 
serve as a framework for further case studies 
looking into research problems of M+I+T++ 
nature. We believe that our global metamodel will 
also serve as an important tool for knowledge 
management guiding not only future research but 
also contributing to the reporting conventions of 
research findings. 
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