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Executive Summary
eTwinning1 is the community for schools in Europe, which at the same time, creates a
professional development network for European school teachers. It aims to promote European
teachers' collaboration through the use of Information and Communication Technologies
(ICT). Deliverable 2.3 of the Teachers’ Lifelong Learning Network (Tellnet) project aims to
provide a framework to analyze eTwinning community by dynamic visualization techniques.
In the previous delivarable (Delivarable 2.2), we have identified social roles in the learning
network on the member level, on the sub-network structures, and on the network level. A
dynamic data flow was automatically triggers the re-computation of roles and structures over
time, based on the previously established data warehouse. Time series analysis was executed
on the eTwinning network data to observe the evolution of the teachers’ professional
development.
Within the eTwinning community, members share knowledge, good pratices and
communicate with each other via a diverse set of communication tools, including face-to-face
communication and ICT. In this report, we focus on employment of dynamic visualization
techniques that help us to explore eTwinning community via analytical methods. The
analytical framework is based on the established data warehouse developed in Tellnet
Deliverable 2.1 and D2.2. In particular, we address the following research questions.
In this report, we analyze eTwinning community with the focus on the following issues:
- eTwinning membership: how do teachers join eTwinning? Do they stay in the
community? Are new members joining the community and become active members? How
is the community stable?
- Geographical distribution: how do members connect over regional boundaries? Does
connectivity grow over time?
- Subject (or discipline) representation: what subjects exist in eTwinning? How do
members working on different subjects collaborate?
- Language representation: what languages are used in eTwinning collaboration and how
are they used?

This deliverable is the outcome of task 2.3 of Work Package 2 with a focus on dynamic visual
analytics based on an improved data warehouse. It is advanced on the results and feedback of
the deliverable 2.1 and 2.2 reports (see document D2.1 - Data management of large-scale
lifelong learning data, and D2.2 – Social network analysis methods for lifelong learning
communities). All data analysis research is conducted on the anonymous data set extracted
from the eTwinning network to guarantee eTwinning teachers’ data privacy.
1

www.etwinning.net
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1. Introduction
eTwinning2 is the community for schools in Europe, which at the same time, creates a
professional development network for European school teachers. It aims to promote European
teachers' collaboration through the use of Information and Communication Technologies
(ICT). Tellnet Work Package Deliverable 2.3 aims to provide a framework to analyze
eTwinning community by dynamic visualization techniques. In the previous delivarable
(Delivarable 2.2), we have identified social roles in the learning network on the member level,
on the sub-network structures, and on the network level. A dynamic data flow was
automatically triggers the re-computation of roles and structures over time, based on the
previously established data warehouse. Time series analysis was executed on the eTwinning
network data to observe the evolution of the teachers’ professional development.
In this deliverable, we analyze eTwinning community. Kienle and Wessner (2005; 2006) as
well as Hoadley (2005) studied the Computer Support for Collaborative Learning (CSCL)
community using statistical analysis and the visualization of citation and collaboration data of
several CSCL conferences, including also the program committee members and geographical
data. They analyzed the development of the community and identified key members using
simple statistics such as the number of participants over time, the proportion of new and old
members, as well as the geographical distribution of the members. Similarly, Ochoa, Mendez
and Duval (2009) analyzed the ED-MEDIA (World Conference on Educational Media and
Technology) community. Besides statistical measures, they also used SNA metrics such as
betweenness centrality to rank authors. Another work on the TEL community specific to a
single conference series was the analysis of EC-TEL (European Conference on Technology
Enhanced Learning) by Reinhardt, Meier, Drachsler and Sloep (2011).
Some characteristics of the eTwinning community are similar to those of the Communities of
Practice (Wenger et al., 2005). First, members of eTwinning (teachers or eTwinners) are
working in a common profession (teaching in schools). Second, teachers are distributed across
teaching subjects (e.g., music, history, geography, foreign languagues, mathematics, physics,
etc.). Third, teachers are also distributed across organizations, cultures and geographical
regions. As of 11.2011, members of eTwinning come from 90.857 schools in 37 countries in
Europe. Finally, teachers are inscreasingly using ICT tools offered by eTwinning platform to
find partners, to share and exchange ideas and practices, and to collaborate and communicate
with each other. This results in a heterogenous community in which members have different
views on the community. European commission views eTwinning as an environment to
cultivate and promote the school communication and collaboration in Europe through the use
of ICT. Teachers in Europe views eTwinning as an oppoturnity to communicate, to
collaborate and to develop their profession.
We analyze eTwinning community with the focus on the following issues:
- eTwinning membership: how do teachers join eTwinning? Do they stay in the
community? Are new members joining the community and become active members? How
is the community stable?
- Geographical distribution: how do members connect over regional boundaries? Does
connectivity grow over time?
2

www.etwinning.net
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-

Subject (or discipline) representation: what subjects exist in eTwinning? How do
members working on different subjects collaborate?
Language representation: what languages are used in eTwinning collaboration and how
are they used?

The rest of the Deliverable is organized as follows. In section 2, we summarize the data as
well as additional social networks created based on this data and the methods we used for the
analysis. In section 3, we present the analysis on the membership of the eTwinning. Section 4
describes the results on geographical distribution of collaboration and communication in
eTwinning. Section 5 presents an analysis on subjects and langagues used in eTwinning
collaboration. In section 6, we discuss new tools that we have developed for dynamic visual
analytics. The deliverable ends with some conclusions and future work.
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2. Data Set and Methods
2.1.

Data set and Network Creation

We use the same data set as in Deliverable 2.2, given in Table 1. This data was used to create
networks including project collaboration network, contact network, project diary network and
my journal network for the study of social capital and dynamic properties of eTwinning
communication. European Schoolnet provides the data set with anonymous teachers’
information due to data privacy.
Table 1: Statistics on eTwinning data (as of 11.11.2011)
Data
Project

#data
entries
23641

Description

Contact

769578

Project
diary
Project
diary post
Project
diary
comment
My journal
message
Teacher

20963

Schools from at least two schools from at least two different European
countries create a project and use ICT to carry out their work.
Teachers are able to explore other teachers’ profiles and add them into
their own contact list. It is suggested to use internal messaging and other
media to establish a relationship among teachers before accepting them
as a contact.
Blog for project activities

49604

Each blog entry in project diary

7184

Comments added to blog entries in project diary

216704

Messages posted on teachers' wall which is part of teachers' profile

146,105

Quality
Label

8042

Prize

1384

Institution

91077

Registered teachers working in European schools and, namely
“eTwinner”
The QL is awarded to a teacher working on a project after they have
applied for it through their National Support Service (NSS). The
application includes information about the project and the work carried
out by the teacher. Each NSS approves QL applications according to
their contextualized procedures. There are National Quality Labels and
European Quality Labels.
eTwinning Prizes are awarded to projects. They are of European level
and are called European eTwinning Prizes. Each Prize is connected to an
application submitted by the eTwinner.
Various European schools: pre-school, primary, secondary and upper
schools

To study eTwinning community, in addition to the networks used in Deliverable 2.2, we
created other networks, including institution (school) network, country network and subject
network based on project collaboration and communication between eTwinners. Those
networks allow us to analyze geographical distribution of collaboration and communication as
well as subject representation in eTwinning. The networks are created as follows:
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-

-

-

-

-

-

-

School:
School collaboration network (GP): is defined as GP = (S, P), where S is the set of schools
and P is the set of link between schools. There is a link between two schools if they have
been collaborated in at least one project. Links are weighted by the number of
collaborative projects. The time information of projects can be used to study the
development of school collaboration network. That is, we can analyze how links are
created and become stronger over time.
School contact network (GC): is defined as GC = (S, C), where S is the set of schools and
C is the set of links between schools. There is a link between to schools if there is at least
one teacher in each school who has made contact with the other. Links are weighted by
the number of contacts. Furthermore, we only take the approved contacts into account.
Pending contacts are left out. Since we don not have time information of the contacts, the
development of school contact network cannot be analyzed.
School Journal message network (GM): is defined as GM = (S, M), where S is the set of
schools and M is the set of links between schools. There is a link between two schools if
at least one teacher in a school has posted or commented on the Journal of the other
teachers in another school. Links are weighted by the number of posts and comments.
Similarly to school collaboration network, the time information of messages can be used
to study the development of school message network GM.
Country:
Country collaboration network (BP): is defined as BP = (B, P), where B is the set of
countries and P is the set of links between countries. There is a link between two countries
if there is at least one project which involves teachers in schools in both countries. Links
are weighted by the number of collaborative projects. The development of this network
can be analyzed using time information of projects.
Country contact network (BC): is defined as BC = (B, C), where B is the set of countries
and C is the set of links between them. There is a link between two countries if there is at
least one contact has been made by teachers in schools in both countries. Links are
weighted by the number of contacts. The development of this network cannot be analyzed
since we have no time information of contacts.
Country Journal message network (BM): is defined as BM = (B, M), where B is the set of
countries and M is the set of links between them. There is a link between two countries if
there is at least one Journal post or comment made by teachers in schools in one country
to another. Links are weighted by the number of Journal post and comments made. Using
time information of messages, we can analyze the development of this network.
Subject:
Subject network (SS): is defined as SS = (S, P), where S is the set of subjects and P is the
set of links between them. There is a link between two subjects if they have appeared
together in at least one project. Links are weighted by the number of collaborative
projects.
Langague:
Language network (LL): is defined as LL = (L, P), where L is the set of languages and P is
the set of links between them. There is a link between two languages if they are used
together in at least one project. Links are weighted by the number of collaborative
projects.

To create the above networks, we aggregate data from teacher level to school and country
levels. That is, the numbers of projects, contacts and messages between schools are
aggregated from the numbers of projects, contacts and messages between teachers,
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eliminating duplicated projects, contacts and messages. Then, those numbers are aggregated
at the level of the countries. Note that, we do not consider networks created by project diary
(blog) and project guestbook since blog posts and comments are mostly between projects’
members whose links are already in project collaboration networks.
2.2.

Methods

To analyze the connectivity of eTwinning community, we applied social network analysis
(SNA), especially centrality measures for ranking (Wasserman & Faust, 1994), cluster
analysis and visualization. The following centrality measures are used:
• Betweenness centrality: betweenness measures the extent to which a particular node
lies between the other nodes in the network:

σ u (i, j )
B (u ) = ∑
u ≠ i ≠ j σ (i, j )

•

where B(u) is the betweenness of node u, σu(i,j) is the number of shortest paths
between node i and j that pass through u and σ(i,j) is the number of shortest paths
between node i and j. In general, nodes with high betweenness have more power to
control the information flow in the network and are normally the gatekeepers (or
structural holes, see D2.2) who connect several dense groups. For example, in
eTwinning, if a teacher collaborated with teachers in different projects and those
teachers have not collaborated with each other before, her betweenness is high.
PageRank: was introduced by Brin and Page (1998) in the context of Web page
ranking. It is used in Google search engine. PageRank is based on the concept of
prestige (Liu, 2007). A node is prestigious if it is the objective recipient of many
nodes. PageRank score of a node can be computed as:

P(u ) = (1 − d ) + d

•

P (v )
∑
( u ,v )∈E O (v )

where P(v) is the PageRank score of node v and O(v) is the out-degree of node v. The
control parameter d is called dumping factor which models the random surfers. The
PageRank of a node depends not only on the number of nodes to which it connects,
but also on the PageRank of those nodes, meaning that a high PageRank node is
connected to other high PageRank nodes. PageRank can be used to identify high
prestige entities (teachers, schools and countries) in eTwinning networks. For
example, if a teacher participated in many projects with other teachers who also
already participated in many other projects, the PageRank of this teacher is very high.
HITS authority and hub scores: was presented by Jon Kleinberg (1998). It introduces
two notions: authority and hub. Authority is the node with many in-links. A hub is the
node with many out-links. The idea is that a page might have good content and
trustable if there is many other hubs reference to it, thus it should get greater authority
score. A hub page is an information organizer on a particular topic as it points to many
other good authorities and thus it should get more hub score. Therefore, authorities
and hubs have a mutual reinforcement relationship. That leads to the following
definition of authority and hub scores of a node:
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a (u ) =

∑ h (v )

( v ,u )∈E

h(u ) =

∑ a (v )

( u ,v )∈E

where a(u) and h(u) are the authority and hub scores of node u in a directed graph. In
an indirected graph, the hub and authority score of a node are the same. Hub and
authority can be used to identify the core of a network. The core is defined as a group
of node, which consists of hubs and authorities which are connected together. In
eTwinning, hubs and authority can be used to identify the core group of teachers,
schools and countries in project collaboration and social networking activities.
To identify the communities of schools and countries in institution and country networks, we
used a clustering algorithm proposed by Newman (2004). The algorithm discovers the (nonoverlapping) communities in the given network based on the links between nodes. A
community is defined as a densely-connected group of nodes, where there are more internal
links among nodes in the community than inter-community links. We use this algorithm to
identify groups of schools that, according to the data available, strongly collaborate and
communicate with each other.
Networks can be visualized using different layout algorithms, depending on what we want to
see. Many layout algorithms have been proposed so far. Here we use two layout algorithms:
-

Geographic layout: nodes are placed according to their geographic location (identified by
longitude and latitude).
Force atlas layout: follows force-directed paradigm (Fruchterman and Reingold, 1991).
This algorithm focuses on the quality of the visualization which allows intuitive
interpretation of the graph. It also can group nodes which are densely connected to each
other (clusters).

By combining ranking measures, cluster analysis and layout algorithm, we are able to observe
the connectivity in eTwinning. For example, using geograpgic layout on school collaboration
network, where the size of a node denotes its PageRank score and the color of the nodes
represents the cluster they belong to, we can observe the internationality of the collaboration
as well as important schools in the network.

3. Membership of eTwinning Community
The first issue we address is related to the membership of eTwinning. Specifically, we focus
on the questions: Do teachers stay in the community? Are new members joining the
community and becoming active members? How stable is the community? To answer those
questions, we perform the following analysis:
- We monitor the absolute number of new members over time (month) as well as the
artifacts (projects, Journal posts and comments, and project blog posts and comments) the
members generated.
- We analyze and monitor the return of members over time (month) through their activities
as defined above. In particular, we monitor frequency of activities (projects, Journal posts
and comments, project blog posts/comments and project guestbook messages) of a
10 / 29
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member in a certain time period. Here, we measure the absolute number of members who
return after 1, 2, 3, 4, 5 and 6 months without any activities. Through this analysis, we are
able to identify the key members who frequently interact in eTwinning, and peripheral
members who currently have not so many activities but keep coming back to the
community.
The caveat to this method is the simplified use of interactions that the Tellnet data model
builds upon. It is important to keep in mind that teachers maintain a multiplicity of roles and
relations through various online and offline means which are not reflected in these models.
However, these methods give a first step towards building more holistic models for teacher
networks.
3.1.

Development of eTwinning Community

Figure 1 shows the absolute number of registered eTwinners (called Member in legend) and
the number of artefacts such as projects, Journal messages and comments (called Message in
the legend) and project blog post/comments (called Blog Posts/Comments) over time (month).
For the number of messages (i.e. wall posts and Journal posts and comments), we ignore the
automatic posts by the system on 01.10.2010.

Figure 1: Number of eTwinning members and artifacts (projects, my journal posts/comments and project
blog posts/comments.

The numbers of projects and blog post/comments increase steadly over time, while we
observe some big increasing in the number of registered eTwiners and messsages. The
number of eTwinner starts inscreasing faster from October, 2009. From October, 2010, we
witness a faster increasing in the number of messages. At the same time, a new tool called My
Journals (a replacement of Teacher Wall) was launched. This new tool provides a better
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environment for message exchange between eTwinners: posting messages on their own
profile and on other teachers’ profiles is made easier. Overall, teachers continuously join
eTwinning and contribute to its development, showing by the increasing number of artifacts
they have generated over time.
3.2.

Continuity – Active vs. Inactive Members

We analyze the return of eTwinner overtime based on their activities as defined above. Since
we have data for project diary, Journal and project guest book from 28.09.2008, we monitor
the activities of eTwinners from 01.10.2008 to 31.10.2011 (around 37 months). Note that the
return of eTwinners has been studied by Vuorikari and Scimeca (2012) through the analysis
of a so-called “retention rate”, which measures the percentage of eTwinners who have
registered on eTwinning since its beginning in 2005, and who still return to log-in to the
eTwinning platform in 2011. Here, we are interested in the time period of the eTwinners’
activities, i.e., the frequency of the activities. We monitor the return of eTwinners according
to their last activities in eTwinning platform, which is different from the above mentioned
“retention rate”. We focus on the social networking activities such as project collaboration,
Journal posts and comments, project diary posts/comments and project guestbook posts.
Overall, we analyzed 64.194 eTwinners who have activities within 01.10.2008 and
31.11.2011 time period.

Figure 2: Return of members over time
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Figure 2 presents the absolute number of eTwinners who have activities in the first, second,
third, four, fifth, sixth and after the sixth month since the last activities starting from
01.10.2008. This allows us to analyze how frequent the eTwinners interact with each other
through tools provided on the eTwinning platform. As observed, the numbers of eTwinners
who continue to interact in eTwinning within one, two, three, four, five and six months
decrease accordingly. There are a large number of eTwinners returns to eTwinning after lesser
than one month and more than six months being inactive. On the average, there are 4.534
(about 7% of the observed eTwinners) active eTwinners every month. It’s good to note that
this figure refers only to our definition of active eTwinners and does not include other
eTwinners.
This observation indicates that there is a group of eTwinners who are really active on the
eTwinning platform using the provided tools. They collaborate and communicate with each
other using eTwinning social networking mechanism on monthly bases. Those eTwinners are
the key members who contribute regularly to the eTwinning community and to the visibility
of activities on the eTwinning platform. On the other hand, eTwinners keep coming back to
the community even after a period of time having no activity (more than six months),
indicating that eTwinning is not loosing its members. Those eTwinners are peripheral
members who currently may not have much collaboration and communication going on.
Peripheral members, however, are very important because they keep eTwinning open for new
members and collaboration opportunities. One could imagine an eTwinning community
where every member collaborates with and knows all other members, but in that case, there
would not be new innovations and ideas. Peripheral members therefore keep the community
alive and they are the target of eTwinning to spread a so-called “eTwinning virus” (Vuorikari
and Scimeca, 2012) over European school teachers.
3.3.

Summary

In summary, eTwinning community is developing constantly shown by the increasing
numbers of eTwinners and artifacts (projects, Jounal posts and comments, and project blogs
posts/comments) generated over months. A core number of active eTwinners are using
eTwinning monthly which indicates that this group of eTwinners frequently use eTwinning
to social network, to cooperate and to collaboration with each other. eTwinning is also
attracting new members to the community. Last, the existence of peripheral members who do
not have many frequent activivities, but who keep coming back to eTwinning, give the
community a unique opportunity to develop further.

4. Geographic Distribution
Second issue with which we are concerned is the geographic distribution of collaboration and
communication of members in eTwinning. We are interested in the questions: from what
countries do the members of eTwinning come? To what extent do the collaboration and
communication of eTwinners cross national boundaries? Are there any active regions and
countries which play a key role in the collaboration and communication? We analyze school
and country network created based on project collaboration, Journal message exchange and
blog post/comment as follows:
- We visualize school networks using geographic layout. The nodes are assigned to clusters
(communities) detected by a clustering algorithm (see section 2). Nodes are colored based
on the cluster that they belong to (i.e. nodes in the same cluster are assigned the same
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-

color). Geographic visualization and community assignment allow us to observe the
distribution of the communities across regions and countries.
We identify key schools and countries based on different ranking measures (as defined in
section 2). The ranking of schools and countries is also showed in the visualization by the
node and label sizes, which enables a comprehensive interpretation.

4.1.

Connection between Schools

The visualization of school networks are given in Figure 3, 4, and 5. Nodes are schools and
their possition in the visualizations is determined by their coordination (longitude and
latitude). Node and label sizes denote their betweenness value. Since we do not have the name
of schools, we label the nodes by their location name. The color of the edges follows the color
of the two nodes that belong to it. If two nodes are in different color, then the edge connecting
them is colored according to the node which has bigger size.
Several observations can be made here concerning the connectivity between schools. First,
members of eTwinning come from schools which cover all eTwinning countries in Europe.
The visualizations show that by placing schools of eTwinners according to their location, the
shape of Europe is formed. This is one of the evidences showing that eTwinning has reached
its goal: a contact point to support teachers and schools all over Europe to collaborate and
communicate.
Second, all regions and countries consist of schools which are assigned to different colors,
meaning that they belong to different clusters. That means the collaboration and
communication in eTwinning is very international: members interact across geographical
boundaries, not only within the local members. However, as in Table 5, 6 and 7 (top 20
collaborations and communications between schools) we also observe that strong
collaborations happen between schools which are located in the same area. Especially almost
all top 20 contacts are between schools in the same region (Table 6). On the other hand, the
top 20 Journal posting and commenting exchange is very international where all of them are
across regions and countries (Table 7).
Finally, one can easily observe the key schools showed by the visualizations from both
connections between institutions and their ranking (the betweenness of the nodes). For
example, Arges (Romania) appears in all three maps as a big node with many connections to
other institutions. At the first sight, having Romania appearing as a big node can be
surprising. From our data, however, we are aware of a high level of activity within certain
schools at the area. Such behavior is typical for a long tail distribution (also referred to as fat
tail or heavy tail). This means there is a large number of occurrences far from the “head” of a
distribution of the popularities. In social networks, long tail explains the existence of groups
of popular entities (items or people). Such long tail has been observed in many networks,
including scientific collaboration networks (Newman, 2001a, 2001b, 2004a), biological
networks (Jeong et al., 2000), the World Wide Web (Kleinberg et al., 1999b). In eTwinning,
we have observed the long tail in teacher networks (Tellnet Deliverable D2.2), where there
exist groups of eTwiners who play the role of hubs in the networks. Here, we observe the long
tail at a higher level, i.e. at school level, where hub schools ensures a cohesive connectivity of
the school networks. Secondly, although Spain, England and Turkey have no dominant
schools (in term of betweenness), they have lot of connections to other countries. On the other
hand, some small countries (e.g., Malta and Slovenia) participate in eTwinning actively. Last,
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one can also observe that most of Scandinavia countries (Denmark, Sweden and Norway) and
Finland are not that active in both collaboration and communication in eTwinning.

Figure 3: Connections between schools in Europe by project collaboration

Figure 4: Connections between schools in Europe by contacts
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Figure 5: Connections between schools in Europe by message exchange

The detail rankings of schools based on project collboration, message exchange and contact
information are given in Table 2, 3 and 4. Since we do not have the name of institutions, there
are duplicated entries meaning that more than one institution in the same region is in the
ranking. From those rankings, we can see that schools from Romania dominate in all
categories, with a large number of connections links to them in Figure 3, 4 and 5. We also
observe that the lists consist of many institutions from Romania, which explains why there are
many connections to Romania in the visualizations in Figure 3, 4 and 5.
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Table 2: Schools ranking based on project collaboration network
Betweenness

PageRank

Authority/hub

1

Arges,Romania

Arges,Romania

Arges,Romania

2

Sibiu,Romania

Sibiu,Romania

Sibiu,Romania

3

Wielkopolskie,Poland

Hunedoara,Romania

Hunedoara,Romania

4

Bucuresti,Romania

Wielkopolskie,Poland

Dambovita,Romania

5

Siauliai, Lithuania

Bucuresti,Romania

Trenčiansky kraj, Slovakia

6

Hunedoara,Romania

Trenčiansky kraj, Slovakia

Dambovita,Romania

7

Pleven,Bulgaria
Kumanovo, FYROM

Dambovita,Romania
Buzau,Romania

Ilfov,Romania
Kayseri, Turkey

Buzau,Romania
Hunedoara,Romania

Dambovita,Romania
Ilfov,Romania

Bucuresti,Romania
Bucuresti,Romania

Lovech,Bulgaria

Kayseri, Turkey

Arges,Romania

Trenčiansky kraj, Slovakia
Dambovita,Romania

Bacau,Romania
Piemonte,Italy

Bacau,Romania
Neamt,Romania

Suceava,Romania
Calarasi,Romania
Trenčiansky kraj, Slovakia

Iasi,Romania
Bucuresti,Romania
Arges,Romania

Wielkopolskie,Poland
Neamt,Romania
Teleorman,Romania

Nevsehir, Turkey
Alba,Romania

Valcea,Romania
Teleorman,Romania

Sicilia,Italy
Mehedinti,Romania

Kayseri, Turkey

Teleorman,Romania

Iasi,Romania

Piemonte,Italy

Mehedinti,Romania

Buzau,Romania

8
9
10
11
12
13
14
15
16
17
18
19
20

Table 3: Schools ranking based on contact network
Betweenness

PageRank

Authority/hub

1

Arges,Romania

Arges,Romania

Arges,Romania

2

Nordrhein-Westfalen,Germany

Żebbuġ, Malta

Żebbuġ, Malta

3

Żebbuġ, Malta

Bucuresti,Romania

Lovech,Bulgaria

4

Bihor,Romania
Lovech,Bulgaria
Belgium
(French-speaking
community)
Bihor,Romania

Bihor,Romania

6

Lovech,Bulgaria

Ilfov,Romania

Bucuresti,Romania

7

Trenčiansky kraj, Slovakia

Nordrhein-Westfalen,Germany

Hunedoara,Romania

8

Hovedstaden,Denmark

Hovedstaden,Denmark

Ilfov,Romania

9

Hunedoara,Romania

Syddanmark,Denmark

Hovedstaden,Denmark

10

Ilfov,Romania

Hunedoara,Romania

Hunedoara,Romania

11

Sibiu,Romania

Hunedoara,Romania

Trenčiansky kraj, Slovakia

12

Brasov,Romania

Trenčiansky kraj, Slovakia

Syddanmark,Denmark

13

Toscana,Italy

Buzau,Romania

Buzau,Romania

14

Yozgat,Turkey

Arges,Romania

Brasov,Romania

15

Bucuresti,Romania

Burdur,Turkey

Toscana,Italy

16

Trenčiansky kraj, Slovakia

Toscana,Italy

Belgium (French-speaking community)

17

Buzau,Romania

Brasov,Romania

Sibiu,Romania

18

Bucuresti,Romania

Madrid,Spain

Arges,Romania

19

Nevsehir, Turkey

Trenčiansky kraj, Slovakia

Nevsehir, Turkey

20

Puglia,Italy

Mazowieckie,Poland

Trenčiansky kraj, Slovakia

5

Nordrhein-Westfalen,Germany
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Table 4: Schools ranking based on Journal message exchange network
Betweenness

PageRank

Authority/hub

1

Osmaniye, Turkey

Osmaniye, Turkey

Osmaniye, Turkey

2

Arges,Romania

Osmaniye, Turkey

Osmaniye, Turkey

3

Osmaniye, Turkey

Wielkopolskie,Poland

Istanbul,Turkey

4

Istanbul,Turkey

Norte,Portugal

Wielkopolskie,Poland

5

Dolnoslaskie, Poland

Istanbul,Turkey

Norte,Portugal

6

Xanthi, Greece

Aydin,Turkey

Lazio,Italy

7

Lovech,Bulgaria

Vilniaus,Lithuania

Lazio,Italy

8

Picardie,France

Cataluña, Spain

Lazio,Italy

9

Vilniaus,Lithuania

Picardie,France

Aydin,Turkey

10

Wielkopolskie,Poland

Hatay,Turkey

Hatay,Turkey

11

Liguria,Italy

Rhone-Alpes, France

Vilniaus,Lithuania

12

Varna,Bulgaria

West Midlands,United Kingdom

Picardie,France

13

Cataluña, Spain

Thessaloniki, Greece

Languedoc-Roussillon,France

14

Hunedoara,Romania

South Western Scotland,United Kingdom

Cataluña, Spain

15

Brandenburg,Germany

Sicilia,Italy

Languedoc-Roussillon,France

16

Sicilia,Italy

Satu Mare,Romania

Territoires d'Outre-Mer,France

17

Zonguldak,Turkey

Dolnoslaskie, Poland

Départements d'Outre-Mer, France

18

North West,United Kingdom

Arges,Romania

Territoires d'Outre-Mer,France

19

Dambovita,Romania

Puglia,Italy

Arges,Romania

20

Malta

Aquitaine,France

West Midlands,United Kingdom

Table 5: Top 20 collaborations between schools in projects (rows in bold are international collaborations)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Region
Sibiu, Romania
Hunedoara, Romania
Sibiu, Romania
Buzau, Romania
Arges, Romania
Arges, Romania
Arges, Romania
Arges, Romania
Wielkopolskie, Poland
Arges, Romania
Sibiu, Romania
Arges, Romania
Arges, Romania
Sibiu, Romania
Buzau, Romania
Arges, Romania
Arges, Romania
Arges, Romania
Arges, Romania
Hunedoara, Romania

Region
Arges, Romania
Arges, Romania
Hunedoara, Romania
Arges, Romania
Vlaamse Gemeenschap, Belgium
Trenčiansky kraj, Slovakia
Piemonte, Italy
Caras Severin, Romania
Arges, Romania
Dambovita, Romania
Piemonte, Italy
Bacau, Romania
Lovech, Bulgaria
Bacau, Romania
Sibiu, Romania
Ilfov, Romania
Alba, Romania
Bucuresti, Romania
KAYSERÄ°, Turkey
KAYSERÄ°, Turkey
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Number of projects
103
39
32
32
30
29
29
29
28
27
27
27
27
25
25
25
24
24
24
24
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Table 6: Top 20 contacts between schools (rows in bold are international contacts)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Region
Syddanmark, Denmark
Syddanmark, Denmark
Syddanmark, Denmark
Syddanmark, Denmark
Syddanmark, Denmark
Trenčiansky kraj, Slovakia
Syddanmark, Denmark
Rheinland-Pfalz, Germany
Centro, Portugal
Balikesir, Turkey
Centro, Portugal
Rheinland-Pfalz, Germany
Nitriansky kraj, Slovakia
Trenčiansky kraj, Slovakia
Vlaamse Gemeenschap, Belgium
Dublin, Ireland
Veneto, Italy
Balikesir, Turkey
Trenčiansky kraj, Slovakia
Valle d'Aosta, Italy

Region
Syddanmark, Denmark
Syddanmark, Denmark
Syddanmark, Denmark
Syddanmark, Denmark
Syddanmark, Denmark
Trenčiansky kraj, Slovakia
Syddanmark, Denmark
Salzburg, Austria
Centro, Portugal
Balikesir, Turkey
Centro, Portugal
Ceuta, Spain
Nitriansky kraj, Slovakia
Trenčiansky kraj, Slovakia
Vlaamse Gemeenschap, Belgium
Luxembourg
Veneto, Italy
Balikesir, Turkey
Trenčiansky kraj, Slovakia
Valle d'Aosta, Italy

Number of contacts
77
57
57
37
30
30
29
26
23
23
21
20
19
18
18
18
17
17
17
16

Table 7: Top 20 message exchange between schools (rows in bold are international message exchange)
Region
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Syddanmark, Denmark
Středočeský kraj, Czech Republic
Valcea, Romania
Valcea, Romania
Bayern, Germany
Lombardia, Italy
Wielkopolskie, Poland
Satu Mare, Romania
South Western Scotland, United Kingdom
South Western Scotland, United Kingdom
Lombardia, Italy
Mayo, Ireland
Banskobystrický kraj, Slovakia
Niedersachsen, Germany
Toscana, Italy
Mugla, Turkey
Chalkida, Greece
Wielkopolskie, Poland
Galicia, Spain
Osmaniye, Turkey

Region
Vinoras, Greece
Banskobystrický kraj, Slovakia
Andalucía, Spain
Andalucía, Spain
South Western Scotland, United Kingdom
Bretagne, France
Covasna, Romania
Shumen, Bulgaria
Bayern, Germany
Wielkopolskie,Poland
Ä°ZMÄ°R, Turkey
RhÃ´ne-Alpes, France
Středočeský kraj, Czech Republic
Sicilia, Italy
Constanta, Romania
Botosani, Romania
Limassol, Cyprus
South Western Scotland, United Kingdom
Cork, Ireland
Canarias, Spain

Number of
messages
39
13
13
13
12
12
10
10
10
9
9
9
8
7
7
7
7
7
7
7

In summary, eTwinning members cover almost all of European countries. The collaboration
and communication is very international where there are many connections between schools
in different countries. Of those, one can identify active schools (or regions) by different SNA
ranking measures. The visualizations based on project collaboration, Journal message
exchange and blog post/comment as well as the ranking of schools together provides us an
insight into the collaboration and communication within eTwinning. European commission,
National Support Service (NSS) offices and eTwinning members can have an overview of the
landscape of eTwinning as well as its current stage. Currently,
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4.2.

Connection between Countries

Given the visualizations and ranking at school level, we are now interested in the visualization
and ranking in country level, which can give us a more abstract view of eTwinning
collaboration and communication. We visualize country collaboration and communication
networks using Force Atlas layout (see section 2). The visualizations of project collaboration
network, contact network and Journal message exchange network are given in Figure 6, 7 and
8. Nodes are colored according to the cluster to which they belong. The size of nodes and
labels denotes their betweenness centrality, measuring the extent to which a country lies in the
connections between other countries. The thickness of the connections denotes their weight
(i.e. the number of projects, contacts and Journal messages). The connections are colored
according to the color(s) of their ends. A connection will have the same color as its ends if
both ends have the same color. Otherwise, it will be have the same color as the bigger node.
From those visualizations, we can identify three groups of countries in the networks:
- The core group consists of countries which have strong connections with each other and
the remaining of the network.
- The active group includes countries which are connected to the core but have few
connections between them.
- The peripheral group contains countries which have connections to the active group.
In details, from the visualization of the country collaboration network (Figure 6), the core
consists of seven countries, namely of France, Italy, Poland, Romania, Spain, Turkey and
United Kingdom. Active countries are Bulgaria, Czech Republic, Germany, Greece,
Lithuania, Portugal and Slovakia. The rest of the countries belong to the peripheral group.
Similarly, from Figure 7, one can identify Italy (the biggest node) and countries which are
strongly connected to it through contact network, i.e. Germany, France, Poland, Romania,
Spain, Turkey and United Kingdom, as the core. Similarly in Figure 8, the core of the Journal
exchange network consists of the same eight countries as the contact network (including
Germany, France, Poland, Romania, Spain, Turkey and United Kingdom).
In summary, from all three visualizations, we can see that France, Italy, Poland, Romania,
Spain, Turkey and United Kingdom are very active in both collaboration and networking
activities such as Journal messaging and contacts in eTwinning.
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Figure 6: Connections between countries in Europe by project collaboration

Figure 7: Connections between countries in Europe by contacts
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Figure 8: Connections between countries in Europe by My Journal message exchange

4.3. Summary
In this section, we analyze the geographical distribution of eTwinning members and their
schools. We have observed that the collaboration and networking activties such as Journal
message exchange and contacts within eTwinning are of very international nature: members
are not only interacting with members within the same region, but across the borders as
encouraged by the aims of eTwinning. The visualizations also show that eTwinning
community covers all participating countries in Europe, which indicates that eTwinning is
well on its way reaching its goals, i.e. a meeting point for schools in Europe to share,
exchange information and to collaborate. At country level, by combining visualization
techniques and SNA ranking measures, we can identify the core group of countries (eight
countries) which contribute significantly to eTwinning as well as play an important role in
project collaboration and in social networking activities between all other countries in
eTwinning.

5. Subject and Language Representation
The next question with which we are concerned is related to the subjects and languages used
in eTwinning projects. What subjects and languages are used in eTwinning projects? How do
they connect to each other? The answers for those questions help us gain an insight into the
interdisciplinarity as well as the international aspects of eTwinning project work.
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5.1.

Subject Network

We visualize the subject network created as described in section 2, using Force Atlas layout
(Figure 9). The size of a node denotes the number of projects in which it was used. The color
denotes the cluster to which a subject belongs (according to the clustering algorithm). The
thickness of the connections denotes the number of projects that two subjects appear together.

Figure 9: Connections between subjects by projects

In Figure 9, we can observe three clusters that the clustering algorithm computed: two big
clusters and one small one. One of the big clusters contains social science subjects (European
Studies, History, Language and Literature, Sociology, Religion, Philosophy, Music, Drama,
etc.), these are depiected in pink color. Another big cluster, depicted in light pink includes
Foreign Languages, Geography, Environmental Education, Natural Sciences, Biology,
Informatics/ICT, Technology, etc. The third smaller cluster consists of Art and Psychology
(dark pink). Although with these two clusters separate social science and natural science, the
separation is rather blurring, since there are still many connection from one cluster to another.
It shows that projects in eTwinning have an interdisciplinary focus, covering multiple subjects
from different disciplines.
Moreover, from the visualization in Figure 9, one can also identify the most-used subjects in
eTwinning and their connections to other subjects. Foreign Languages is used in many
projects together with History, History of Cultures, Informatics/ICT, Music, Language and
Literature, Environmental Education, Drama, Art and Media Education. Other subjects are
peripheral, including Psychology, Politics, Chemistry, Physics, Geology and Home
Economics. Some subjects such as Law, Astronomy and Classical Languages (Latin & Greek)
are not frequently used in eTwinning projects.
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5.2.

Language Network

The visualization of languague network is given in Figure 10, where the size of nodes and
labels denotes the number of projects in which they were used. Nodes are colored according
to the clusters they are assigned to. As observed, English, French, German, Spanish, Polish,
Romanian and Italian (the big nodes in the visualization) are used in many projects together
with other languages. One can also identify two clusters which are depicted in different
colors. The first one consists of German, French, English, Italian, Greek, Norwegian, Danish,
Swedish, Finnish, Estonian and Matese. The second cluster contains Spanish, Polish,
Romanian, Slovak, Slovenian, Dutch, Portuguese, Turkish, Bulgarian, Szech, Latvian,
Lithuanian and Hungarian. However, this seperation is rather blurred, since there still are a lot
of connections between two clusters.

Figure 10: Connections between languages used by projects

5.3.

Summary

In summary, the analysis on the subjects and languages of eTwinning projects gives us a more
detail outlook into the nature of eTwinning collaboration. From the subject analysis, we see
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that eTwinning collaboration is interdisciplinary as projects cover multiple subjects, which is
reflected by the cohesiveness of the subject network. On the other hand, the cohesiveness of
the language network shows another evidence of the international nature of eTwinning
collaboration. The visualizations (together with rankings) of subject and language networks
help us identify important subjects and languages which are frequently used in eTwinning
projects.

6. Web-based Reporting Tools for Dynamic Visual Analytics
To report and monitor the development of eTwinning community, we elaborate the
framework developed in the context of a Master thesis at the Information Systems and
Databases Department in RWTH Aachen University (Erdman, 2012). Visualization methods
are very efficient in representing knowledge and information to users from large-scale data,
however their interpretation takes some skills and explanation. The framework provides a set
of web-based visualization tools that are capable of providing users with somewhat intuitive
summarization and abstraction of data. This framework can be considered to be suitable for
developing “dashboards” - a term which refers to “a visual display of the most important
information needed to achieve one or more objectives; consolidated and arranged on a single
screen so the information can be monitored at a glance”. A dashboard reduces a large amount
of information to those parts in which the user is interested, and visualises this information in
a way that helps the user understand it quickly. The framework has been previously applied to
develop
dashboards
for
Mediabase
and
TEL-MAP
Learning
Frontiers
(http://learningfrontiers.eu/).
6.1. Architechture
The objective of the framework is to provide a simple mechanism to visualize the results
queried from arbitrary databasese. The visualizations are customizable in order to satisfy
users’ preferences. The framework must be simple and efficient for visualizing large data, and
be deployable in different environments.

Figure 11: Framework architecture
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To achieve these goals, the framework is implemented based on the architecture depicted in
Figure 11. It consists of three layers: visualization layer, application layer and data layer. The
data layer contains databases that store the data which can be queried and visualized. For
eTwinning, the data layer consists of our data warehouse which stores all information about
eTwinning collaboration and communication, as well as analytical results (e.g., networks,
network parameters, measures of social capital of eTwinners and projects, etc.). The
application layer is responsible for processing the queries issued by the visualization layer. It
takes queries from the visualzation layer, queries the database, gets the result and sends it
back to the visualization layer. The visualzation layer is in charge of generating visualizations
for the data sent by application layer. It consists of a JavaScript library which processes the
data and calls some other services (e.g., Google visualization API or Infovis) to generate
visualizations.
From the user perspective, the application layer and data layer are hidden. Visualizations can
be generated with just a few lines of JavaScript code. That simplifies the application
development process. The visualizations also can be customized and embeded into any Web
sites. For example a dashboard can be developed and embeded into eTwinners’ profile to help
them monitor their performance as well as their communitites by SNA measures. In the next
section, we will discuss about how the dashboard can be developed using this framework.
6.2.

A Dashboard Prototype for eTwinning Community

Dashboards can be considered suitable to present nuggets of information to different
stakeholder groups within eTwinning. They could be used to display different sets of queries
on the data which is stored in a data warehouse developed by the RWTH Aachen for the
Tellnet project. Different stakeholder groups, each has a different view on eTwinning
community and therefore has different requirements as explained below:
• Decision-makers pursue a better future for European school education and for
European teachers' professional development and lifelong learning, which influence
school education. They may be interested in different aspect of eTwinning community,
especially how it develops over time, interactions between schools, regions and
countries, and other analytical results on the global level. Visualizations for this group
should provide an overview and the landscape of eTwinning collaboration and
communitcation.
• The Central Support Service (CSS) i.e. learning network management staff. They
are interested in questions like "What is the relationship between eTwinning and
professional development? How do they influence each other and how do they support
each other? How can eTwinning contribute to professional development, and vice
versa?" (Vuorikari, 2010)
• The National Support Service (NSS) promotes eTwinning by providing training and
support, organizing meetings and national competitions, and managing public
relationships based in each country. They may be more interested in the interaction of
eTwinners in their country and, the interaction between their countries with other
countries.
• School management staff is interested in teachers' activities on the eTwinning portal,
especially regarding the development of teachers’ ICT skills and project cooperation
issues. The interaction between teachers in the school with teachers in other schools in
the same country or other countries is of special interest, but also local interaction can
be of interest.
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•

Teachers (eTwinners) from pre-school, primary, secondary and upper schools can all
participate in eTwinning to exchange and collaborate, as well as to learn new ICT
skills, communication skills, teaching skills, and interdisciplinary working skills (i.e.
the 21st century skills). They may be interested in their own performance in eTwinning
as well as their communities.
Customizable
dashboard

Visualization
widget store

Customizable
dashboard

Visualization
widget
Figure 12: eTwinning dashboard use-case

The use-case for the dashboard is given in Figure 12. There are two types of users: eTwinning
stakeholders who are using dashboard for their needs and widget creators who create widgets
to visualize information. eTwinning stakeholders can create and customize their own
dashboard to monitor eTwinning information. For example, decision makers can create
dashboard with some widgets which visualize the number of eTwinners, projects, blogs, and
Journal messages overtime, as well as social network measures of networks created via
different activities (as presented in Deliverable 2.2) to have an overview of the community as
a whole. An eTwinner may create a dashboard with widgets presenting network parameters in
different networks to monitor her social capital and archievement. Those widgets are created
by widget creators with parameterized queries which query data from our data warehouse.
eTwinning stakeholders can select the widgets they need from the widget store. An example
of such a dashboard is given in Figure 13, where a personlized dashboard is created with two
widgets which visualize clustering coefficient and betweenness of an eTwinner in project
collaboration, my journal and project diary networks over time.

Figure 13: An example of personalized dashboard
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7. Conclusions and Future Work
In this report, we analyzed eTwinning community based on Community of Practice principles
with the aim to provide eTwinning stakeholders an insight into its development. While
Deliverable 2.2 concentrated on the development pattern of eTwinning network and the social
capital of eTwinners and eTwinning projects, this report focuses on the membership and the
characteristics of connectivity in eTwinning, especially the internationality of the
collaboration and communication. Visualization techniques and SNA ranking measures are
applied to gain an understanding of eTwinning communication at different levels (i.e.
member, institution and country levels).
The results show that eTwinning community is continuously developing and eTwinners
interact in eTwinning monthly with a large number of eTwinners active every month. The
visualizations together with the ranking of institutions and countries indicate that members of
eTwinning cover all the eTwinning countries in Europe, showing that eTwinning has reached
its goal – a meeting point for collaboration and communication of teachers and schools in
Europe. The detail rankings reveal active institutions and countries. This helps us identify the
core group of schools and countries which greatly contributes to the development of
eTwinning as well as ensures the connection of others. One significant result is that the
collaboration and communication within eTwinning is very international. That can be
observed by inter-country connections in collaboration, message exchange as well as contact
networks.
To help eTwinning stakeholders monitor the community as well as personal achievement in
eTwinning networks, we have developed a web-based platform for dynamic visualization.
The platform is based on widget technology which allows different types of eTwinning
stakeholders (e.g. EU commission members, national support service, school management
staff and teachers) to customize their own dashboard to visualize information they need. The
widgets are pre-created and stored. Data for visualization is queried from our data warehouse
(developed in Deliverable 2.1 and 2.2) via a set of parameterized queries.
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