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Abstract—An e-learning network is working somewhere 
in the cyber-space-time and some research passion 
blessed – or cursed – teachers gather in one island of 
social media space and exchange of their experience – 
teach each other and learn from each other weekly. 

How this network was created, how it operates and devel-
ops? It is can be decrypted with tools of set theory, graph 
theory and can be analyzed by network theory of profes-
sor Barabási. 

The network theory is a new discipline, but it’s using had 
promising new results in several science. For example: 
ICT networks (internet, mobile phone), cell biological 
networks (brain research, cancer research), and number 
of these discipline increases, which use tools of network 
theory. 

That's why using tools of network theory can be success-
ful in analyzing of e-learning networks. 

Keywords: network, learning process, e-learning, network 
theory, Barabási 

 

PROLOG 

An e-learning network is working somewhere in the 
cyber-space-time and some research passion blessed – 
or cursed – teachers gather in one island of social me-
dia space and exchange of their experience – teach 
each other and learn from each other weekly. 

Our network can be described like an egocentric 
model of cyber-medieval concepts: main elements of 
network the researcher-teachers seat at the centre of 
their own learning-cloud (Fig. 1) all week, but once a 
week they face each other at an isle of social media and 
they listen or speak clever-nesses (Fig. 2). 

Verbal models of learning networks [3], [9] are very 
common and they are not suitable for detailed analysis 
of a complex network. Graphic model of the network, 
which includes all of nodes and their links in cyber-
space-time, will be very difficult and impracticable 
(Fig. 3). 

 
Figure 1.  A node of network and it’s sub-network learning-cloud. 
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Figure 2.  Egocentric model of cyber-medieval concepts. 

 

 
Figure 3.  Full graphic model of the network. 

 

We will show a practicable model of the network, 
which is suitable for analyze of complex learning net-
work by modern network-theory’s tools of Barabási [1] 
and Csermely [2]. 

That’s why we will use tools of set-, graph-, and ma-
trix-theory for describing of all cyber-space-time ele-
ments and their links. 

Nodes of the network are organized into subsets by 
their characteristics and role (Fig. 4). 

Value of the nodes and links between them are de-
scribed into matrixes (Fig. 5). 
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Figure 4.  Subsets of elements by their characteristics and role. 

 

 

Figure 5.  Matrices of value of elements and links between them. 
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I. NODES OF NETWORK 
Nodes – elements – of the network can be organized 

into subsets by their characteristics and role. Of course 
each node can be part of multiple set. 

Our SysAdminLess network are organized into sub-
sets below for analyzing. 

(We chose name SysAdminLess, because more of our 
members organize own learning network independently 
without system admin of their educational institution.) 

A. „A” subset – antecedents 
First e-learning portals of the network were born in 

the era of Web 1.0 (Fig. 6), when curriculums would be 
read only. Problem solving or knowledge of student-
users would be shown by e-mail connection with ad-
min-teachers only on the portal. Interconnection be-
tween students would be maintained by e-mail too. 
Data transfer rate was very low for simple users, that’s 
why download of multimedia contents – presentations, 

videos – took a long time. Writing curriculums to a CD 
helped to speed problem, but it hasn’t solved the care 
of contact. 

That’s why first e-learning portals could not achieve 
a decisive success, they were capable of arousing inter-
est only in the subject e-learning [5], [8]. 

E-TANÁR portal (Fig. 7) was established in 2007 in 
the spirit of Web 2.0, on Drupal platform. This solution 
allows interactivity of student-users. They can upload 
own solution solving and knowledge directly to portal 
and their active participation is allowed in the learning 
process. Growth of rate of internet connections for 
simple users in this time contributed to success of the 
portal. 

A doctoral research topic and a curriculum was 
launched on Doctoral School of Military Engineering 
of Zrínyi Miklós National Defense University at the 
same time the portal’s starting: “Use of e-learning and 
distance learning in military higher education” or “ICT 
basis of interactive knowledge transfer”. 

 

 
Figure 6.  Antecedents of the network. 
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Figure 7.  The first successful portal. 

The portal was discovered fast at all of the world 
(Fig.8). First test-course has attracted more partici-
pants. The possible applications of social media survey 
has already begun in the first test-course. A virtual 
online intranet network was created for the portal users 
on the base of Google-Applications. It 

provided basis services of an institutional network 
server – own e-mail account, sharable calendar, com-
mon document editing, storage documents, online 
group presentation, text and voice chat system. We 
used Skype for two-way video connection and multi-
lateral conference call. 

 

 
Figure 8.  Geographical distribution of visitors of the portal. 

 

B. „B” subset – social media space 
We measured more possibility of social media space 

for e-learning process consequently (Fig. 9). Tens of 
services were tried, and we have established “bridge-
heads” on social media portals which has proven useful 
for e-learning. 

Some of the e-learning relevant application – with-
out being exhaustive: 
• The Moodle open source LMS was considered the 

most important by our members – despite the fact 
that their educational institution has a formal 
Learning Management System. That’s why most 
of us have own domain and Moodle portal on 
which our courses are organized. 

• Online lessons can be held by services of Skype – 
and lately ooVoo and VSee applications provide 
similar services. 

• We have tested more services for storage and show 
presentations besides GoogleApps, but reproduc-
tion of PPT-animations possible online by au-
thorSTREAM service only. 

• USTREAM service is very useful for real time 
broadcast and watching recorded video lectures. 

• Recorded lectures and video tutorials can be stor-
age and presented on YouTube or Vimeo and 
Flickr video sharing portals. 

• Prezi is an innovative and useful presentation 
software, with which we can prepare more spec-
tacular and more effective shows than the Mi-
crosoft PowerPoint PPT. 

• WiZiQ portal provides complex virtual classroom 
services. 
 



Journal of Applied Multimedia 2./X./2015 
 

 
 

26 

 
Figure 9.  “Bridgeheads” on social media space. 

 

C. “C” subset – first test course 
Eight from nine students of first test course (Fig. 10) 

were dropout, but knowledge uploaded by them greatly 
improved quality of portal’s content and methodology 
of e-learning process. Ildikó signed up for the second 
test course only. 

The combination of the participants of the first test 
course developed very interestingly – from a college 
student through a doctoral candidate to a university 
professor. We learned a lot from the dropout partici-
pants on the time of the course. I hope that they were 
infected with e-learning virus, and it was spread by 
them. 

D. „D” subset – second test course 
Ildikó remained an active member of the network 

only who also performed the second test course (Fig. 
11). 

The second test course was organized by experienc-
es of the first one. It begun with eight participants from 
which six person remained a member of the network. 
They took part in the common publication, activities 
and virtual séances weekly for a long time. Four from 
them – Ildikó, Péter, Piroska and Yvette – were applied 
and admitted to Doctoral School. 

Aranka also took part in work of our network, She 
enrich our products with interesting curriculums and 
tests. Kriszta already had a PhD degree when she ac-
tive connected to the network. She announced a doc-
toral theme and a curriculum in the Doctoral School 
later. 

Course program of Doctoral School “ICT basis of 
interactive knowledge transfer” was created and per-
formed already on the Moodle portal of author (Fig. 
12). 
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Figure 10.  Dropout participants of first test course. 

 

 
Figure 11.  Only tree from eight students of second test course didn’t applied to Doctoral School. 
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Figure 12.  Doctoral curriculum on Moodle portal of the author. 

 

E. „E” subset – publications 
Important nodes of the network are the common 

publications of members (Fig. 13). Bibliography of 
publications are inputs, conference lectures, articles, 
competitions, and research reports are outputs of the 
network. 

Publication subset can be divided onto following 
sub-subsets: 

 

• Hungarian conference; 
• Hungarian journal; 
• International conference at home; 
• Foreign language journal at home; 
• International conference abroad; 
• Foreign language journal abroad. 

Members of network published 37 common publica-
tions and 3 PhD dissertations. 

 

 
Figure 13.  Common publications of network’s members. 
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F. „F” subset – doctoral school 
Only two of the participants of second test course 

dropped out, the others were participated in the activity 
of network. Three persons – Ildikó, Péter and Piroska – 
have defended doctoral thesis with classification sum-
ma cum laude, or cum laude (Fig. 14).  

(Yvette, was suspended his studies for financial rea-
sons, but she continued her participation in the work of 
network.) 

Two of official opponents of dissertations, Imre and 
Laci joined to network after defense processes. Gabi, 
who studied learning model of Bolyai János together 
with Imre, involved in our work at this time. All three 
contributed to more common publications of the net-
work. 

Antónia joined in network’s work after third disser-
tation’s defense. She was admitted to doctoral school, 
and she will give leaving certificate in this year. Márti 
involved in our work at the same time. 

G. „G” set – whole network of the portal 
The formed around portal E-TANÁR, later Rend-

szergazdátlanok (SysAdminLess) e-learning network 
(Fig. 15) connects to world and internet through its 
nodes of human-members, their own or institutional 
LMS portals, and user-students, or common publica-
tions. 

Whole set of the e-learning network includes all of 
subsets above. An elements can be belong to more 
subsets as well. 

 
 

 

 
Figure 14.  Doctoral school, the opponents and Gabi. 

II. VALUE AND CONNECTIONS OF NETWORK’S ELE-
MENTS 

Graph model of the network includes relevance of 
elements and connections between them (Fig. 4). Illus-
trating of these attributes isn’t possible by traditional 
graphical tools of graph theory – value with size, or all 
connection with lines. A model like this would be un-
clear and unmanageable. That’s why figures include 
main connections only. Value and connections between 
nodes of network are described in matrixes of an Excel 
workbook1 (Fig. 5).  

                                                             
1 https://www.dropbox.com/s/wmkii3789p19mzu/matrixok.xlsx?dl=0  

III. INSTEAD OF SUMMARY 
Network theory is a young science, but it brought a 

lot of surprising results. For example on discipline ICT 
networks – internet, mobile communication –, cell 
biological networks – cancer research, brain research –, 
etc. And its area of application increases continuously. 

That’s why network theory can be used for analyz-
ing of faster-growing e-learning networks. Network 
theory can answer questions like followings: 
• How does an e-learning network created? 
• How should networked-education influence effec-

tiveness of learning process? 
• Which e-learning network is scale free and which 

isn’t? 
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• What is the role of e-learning in traditional orga-
nized and spontaneous organized learning net-
works? 

• What holds the educational networks together, and 
from what they break up? 

Exact answer to like this questions can we get by ex-
act model of e-learning network only. To do this, we 
tried to create a basis through a real network examples. 
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