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In learning networks for sustainable development, partnerships of actors aim at sustainable, innovative
solutions through knowledge sharing or collaborative knowledge development. Joint learning in these
networks takes place through a variety of communicative interactions with learning outcomes at the
individual level aswell as the group level. According to learning technologists there is great potential in the
application of social ‘Web 2.0’ software to support the interactions in learning networks, resulting in more
effective ‘learning networks 2.0’. This article presents a first exploration of the potential of social network
software to support learning networks for sustainable development. A design-based approach to this novel
area of study was followed, with the aim to identify opportunities, constraints and challenges for further
research and development. The approach comprised of the development of a functional and technical
designof a social networkplatform in constant interactionwith prospective users and testingof aprototype
in two small-scale, but real-life pilots. The results indicate that supporting learning for sustainable
development with social network software is technically feasible and can be functionally effective.
However, it appears that designers of social software support for such learningnetworks are also facedwith
fundamental tensions, which concern the degree ofmixing private and professional life, learning networks
and social networks, face-to-face and virtual interactions, topedown and bottomeup control, hierarchical
and emergent structure. Todealwith these tensions,we recommend todesigndedicated, tailor-made social
software-based platforms for specific learning networks, with a varying and flexible degree of social
network features, depending on the needs and preferences of the users and how these evolve in time.

� 2012 Elsevier Ltd. All rights reserved.
1. Introduction

Sustainable regional development is a participatory, multi-actor
process, involving a diversity of societal stakeholders, administra-
tors, policymakers, practitioners and scientific experts (Wals, 2007;
Barton andDlouha, 2011). In this process, learning plays amajor role
as actors have to exchange and integrate a diversity of perspectives,
interests, and types of knowledge and expertise in order to arrive at
innovative, jointly supported solutions. The search for sustainable
solutions to regional challenges can thus be viewed as a joint
learning process. The need for joint learning to address sustain-
ability challenges has led to a variety of alliances and partnerships of
actors, often referred to as ‘learning networks’ (Roome, 2001).
).
Netherlands.

All rights reserved.
Learning networks aim at innovation through knowledge sharing or
collaborative knowledge development (Bessant and Tsekouras,
2001). Usually the participants are from the same geographic
region (intraregional network), but there are also networks that
focus on learning between regions (interregional network).
The networks are relatively formal with the participants often
representing organizations, and face to facemeetings are important
in establishing the connections in the network. This contrasts with
the informal social networks that currently proliferate on the
internet, where interactions are largely self-organizing and virtual,
supported by social software (Boyd and Ellison, 2008). According to
learning technologists, features and tools of these online social
networks may be used to create more effective learning networks,
so-called ‘learning networks 2.0’ (Downes, 2007, 2010). Recent
research in learning technology therefore focuses on the design of
web-based services to facilitate the creation of learning networks,
and to support the participants with various functions for social
interaction and knowledge exchange and creation (Koper, 2009).
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This article presents a first exploration of the potential of social
network software to support learning networks for sustainable
development. We followed a design-based approach to this novel
area of study, with the aim to identify major issues and questions
for further research and development. The approach comprised of
the following steps, in constant interaction with prospective users:
analysis of needs, identification of functional requirements, tech-
nical design of a prototype network platform, and implementation
in two small-scale, but real-life pilots. For technical details we refer
to an earlier publication on our study (De Kraker et al., 2011). We
conclude this article with a discussion of the opportunities and
constraints for web-based social network platforms to support
learning networks for sustainable development, based on our
experiences and a comparison with other domains.

2. Development of a prototype network platform

2.1. Learning in networks for sustainable development

Learning networks for sustainable development (sensu Brundt-
land, WCED, 1987) can be defined as partnerships of actors, aiming
at sustainable innovations through knowledge sharing or collabo-
rative knowledge development (Bessant and Tsekouras, 2001;
Roome, 2001). In terms of participants’ background, learning
networks vary from rather homogeneous with only industry
representatives included to very heterogeneous with representa-
tives from the industry, universities, NGOs, consultancies, govern-
ment agencies, local authorities et cetera (for examples, see:
Cardoso et al., 2001; Halme, 2001; Guijt and Proost, 2002;
Nickerson and Olsen, 2003; Manring and Moore, 2006; Jochem and
Gruber, 2007; Manring, 2007; von Malmborg, 2007; Kersten et al.,
2008). Joint learning in these networks takes place through
a variety of communicative interactions with learning outcomes at
the individual level as well as the group level. The first type of joint
learning, which includes the acquisition of relevant new knowledge
and skills or the adoption of new perspectives by individual actors,
we term here ‘mutual learning’. The second type of learning, we
term ‘collective learning’, which includes the development of
shared understanding and the co-production of new knowledge
and solutions by a diverse group of actors. Although both types of
learning usually take place in any learning network, the examples
cited above indicate that in homogeneous networks with a focus on
technical innovations the emphasis is on exchange of knowledge
and insights (‘mutual learning’), whereas in heterogeneous
networks with a focus on integrated solutions the emphasis is on
development of a new, shared approach (‘collective learning’). This
dichotomy also strongly correlates with whether the learning
outcomes are to be translated into individual or collective actions.

2.2. Web-support for learning interactions

The communicative interactions that constitute the learning
processes involve the contribution and exchange of data, infor-
mation, experiences, practices, opinions, visions et cetera. Nowa-
days, these interactions in learning networks for sustainable
development are frequently supported by some form of internet-
based technology, such as e-mail and websites with file exchange
options and discussion forums. However, rarely any use is made of
the so-called social software applications, which have become
extremely popular among internet users in recent years (Görsdorf
et al., 2009; Trummler and Mader, 2011). These social software
applications have made world-wide web usage distinctively more
creative, more participatory andmore socializing than before (Blees
and Rittberger, 2009). Hence the termWeb 2.0, the ‘new version’ of
the web (O’Reilly, 2005). Weblogs and wiki’s allow web users to
(co)create content, to make their voices heard through rating and
feedback systems, to collect and filter information with RSS feed
technology and to share their lives with others through generic
social networking sites (e.g., Facebook) and specialized applications
for sharing of news (e.g., Twitter), and media (e.g., YouTube, Flickr).
Synchronous online group meetings are easily arranged with free
audio or video conferencing applications (e.g., Skype).

2.3. The promise of learning networks 2.0

Understandably, among learning technologists there is a strong
interest to use the features and applications of Web 2.0 to design
learning network services that foster creativity and collaboration,
enhance interactivity and sharing, and stimulate participation and
networking better than the more traditional forms of web-based
knowledge exchange (Siemens and Weller, 2011). As individual
users of web-based social software appear to ‘spontaneously’ form
online social networks and communities, these services may also
support self-organization, and thus enhance the lifespan of the
learning network and reduce the costs of maintenance. The result
would be ‘learning networks 2.0’, learning networks supported by
Web 2.0 social software tools. According to Downes (2007) these
tools have great potential to contribute to four principles of effec-
tive learning networks: diversity, autonomy, interactivity and
openness. Diversity in points of view and types of knowledge and
expertise of the participants is essential, as in a learning network
each individual can be both a ‘provider’ and a ‘consumer’, thus
enabling non-hierarchical mutual and collective learning. Also the
principles of autonomy and interactivity contribute to these types
of joint learning. Autonomy refers to the voluntary, self-controlled
and self-motivated nature of participation in the network. Inter-
action and exchange between these autonomous participants is
obviously required for mutual and collective learning. Independent
individual initiatives in participation and interactivity on the basis
of shared interests are the foundations of bottomeup, self-
organizing networks. Openness finally, is what makes diversity,
autonomy and interactivity possible. Barriers to participate in the
network, to contribute to the network, and to access resources
must be minimized. As Downes (2007) points out, social software
can enhance the accessibility (openness) of networks, facilitating
the inclusion of a diversity of the participants, and provides many
functionalities that support autonomous participation (‘the user is
in control’) as well as interaction among the network members.
Analysis of ca. 30 recent and on-going projects on regional learning
for sustainable development, revealed that the large majority
identified connection and communication, learning and coopera-
tion among the partners as the main challenges (Trummler and
Mader, 2011). The ‘promise of learning networks 2.0’ is now that
if we would add a strong, Web 2.0-based virtual component to
learning networks for sustainable development, which now still
mainly interact by face-to-face meetings, learning within these
networks would become more effective.

2.4. Needs and functional requirements

The four principles of Downes (2007) appear to be useful to
guide the establishment of functional requirements for a social
network platform to support learning networks for sustainable
development, but should be combined with the views of practi-
tioners on needs for web-based support services. Analysis of the
literature yielded several hints, e.g., the need to make the network
less ‘teacher-driven’ and to stimulate interactive, two-way
communication and dialogue between the participants (Halme,
2001; Von Malmborg, 2007), the need to provide wide and easy
access to relevant environmental monitoring data (Nickerson and
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Olsen, 2003; Manring and Moore, 2006; Manring, 2007), and the
need to reduce high transaction costs due to regular face-to-face
meetings (Jochem and Gruber, 2007). To obtain a more focussed
insight into the needs for learning network support, we organized
a consultation workshop with learning technologists from Open
Universiteit (The Netherlands) and practitioners in sustainable
development from five regions in Europe (Skane, Sweden; Severn,
UK; Rhine-Meuse Euroregion; Hamburg, Germany; Graz-Styria,
Austria). In brainstorming sessions the principles of diversity,
autonomy, interactivity and openness were specified into desired,
more concrete features such as services for multi-language tech-
nical support and translation, personalization, matching of
knowledge demand & supply, co-creation of texts and diagrams,
networking, planning of events, virtual meetings, feedback, rating
and recommendation. It was stressed that a learning network
should produce understandable, relevant knowledge and practical
solutions to real problems. To assure such qualities, interactive
functions such as feedback, rating and annotating were suggested
as potentially powerful tools. A restriction on the principle of
diversity was imposed by the participants’ preference for thematic
learning networks for defined user groups rather than networks
dealing with all issues of sustainable development. This is in line
with Halme’s (2001) rule-of-thumb that the participants of
learning networks should be as diverse as necessary and as similar
as possible. It was also concluded that the importance of the virtual
component would depend on the geographical scale of the network
and that a regional learning network should involve a blend of face-
to-face and online interactions.

Taking the four principles of Downes as our starting point, we
translated the needs expressed by practitioners into a set of func-
tional requirements for a social network platform in support of
a learning network for sustainable development (Table 1). As
openness is a prerequisite for diversity, and autonomy for inter-
activity, the association of each functionality with only one of the
principles was sometimes somewhat arbitrary, but in general this
translation was rather straightforward. It is important to note that
the way knowledge is made available on a social network platform
differs fundamentally from how this is organized in more tradi-
tional platforms based on content management systems (Wigman
Table 1
Principles and functional requirements for a social network platform to support interact

Principle Functional requirement Function

Diversity The platform offers relevant functionalities
for all actors in the network

The plat
- A w
- A v

Autonomy The user of the platform is in control Users ha
- Ex
- Pu
- Se
- Sta

Interactivity The platform provides ample opportunities
for two-way communication

The plat
- Us
- Ne
- Dis
- BR
- Sh
- Co
- Ev

Openness The platform is easily accessible for all actors
in the network and well visible to the general public

The plat
- Ha
- Off
- Is
- All
- Ha
- Is
- Is

a ‘BRATS’ stands for Bookmarking, Rating, Annotating, Tagging and Sharing, see text fo
et al., 2009). In the latter case, knowledge is made accessible by
presenting it in a logical, hierarchically structured way, which is
predetermined by the central administrator of the system.
Knowledge on a social network platform is available through user
information (in profiles) and through content (documents, links,
embedded materials) contributed by the users in a variety of
contexts (homepages, forums, groups, comments to other contri-
butions). This knowledge is made accessible by ’BRATS-ing’, where
’BRATS’ stands for Bookmarking, Rating, Annotating, Tagging and
Sharing. Users are generally free to decide which tags they want to
use. By representing tags in so-called tag-clouds, visitors can see
what the current, dominant topics are in the network and use these
tags as entries in searches for information.

2.5. Technical design of a prototype platform

The functional requirements (Table 1) were further developed
into a technical design. This involved the following major steps:
choice of platform software, choice of platform architecture and
tools, implementation and functional and technical testing of
a prototype version. All steps were taken in interaction with
prospective users (representatives of the RCE and SUN networks,
see Box 1 and Box 2). The technical design was guided by the 10
principles listed by Dron (2007) for social software environments
designed for learning: adaptability, evolvability, parcellation, trust,
stigmergy, context, constraint, sociability, connectivity, and scale.
This set of highly interconnected principles aims to enhance the
chances of successfully meeting the needs of learners in a network,
and at the same time to reduce some of the risks inherent to social
software, such as runaway collective feedback loops and intentional
attacks (Dron, 2007; Dron and Anderson, 2009). After a comparison
of web-based platform software, the social networking platform
Elgg (www.elgg.com) was chosen (see for technical details: De
Kraker et al., 2011). Elgg scores particularly high on the related
principles of adaptability and evolvability and the principle of trust.
Adaptability refers to the capacity to suit local needs and evolv-
ability to the capacity to suit needs that change over time. Elgg-
based platforms are highly adaptable and evolvable, because Elgg
is open source software offering only a minimally fixed structure
ions in a learning network for sustainable development.

ality/tool required

form offers:
ide range of functionalities and tools
ariety of special interest groups/forums
ve or can:
tensive options for personalization
blish content directly (files, blogs, posts)
t the level of access to their contributions
rt special interest groups/thematic communities/forums
form provides or enables:
ers with personal homepages and profile pages accessible to other users
tworking facilities (activity stream sharing, contacts management)
cussion forums
ATSa and search functionalities
aring of content (data, documents, slides, images, video)
llaboration/co-creation tools
ent planning facilities
form:
s a public website/homepage with information on members, topics and activities
ers multilingual support and translation services
built on open source software and multi-browser compatible
ows easy two-way integration with external (personal) web services or data
s easy registration
free of charge
user-friendly

r further explanation.

http://www.elgg.com


Box 2. An interregional learning network of RCEs.

RCEs (Regional Centres of Expertise on Education for

Sustainable Development) are regional network organiza-

tions, which aim to provide a platform for multi-stakeholder

dialogues to share information and experience and seek

ways to promote interdisciplinary and multi-sectoral

collaboration for ESD (Education for Sustainable Develop-

ment) at the regional level (Mochizuki and Fadeeva, 2008).

The stakeholders include not only institutions from the

formal education sectors, such as universities, but also from

the non-formal education sector, such as museums, as well

as local governments, NGOs and enterprises. By focussing

on mutual and collective learning among the different

stakeholders, the RCEs can turn from channels for one-way

knowledge transfer into dynamic regional learning

networks for ESD. With the expansion in number (currently

over 85), networks of RCEs have been established at conti-

nental and global level. Until now the interactions in these

networks are mainly limited to face-to-face meetings (once

a year) and e-mail exchange. However, already from the

very beginning there was the ambition to establish

a worldwide, web-based network of RCEs and their part-

ners, the so-called Global Learning Space (GLS, Van Ginkel,

2006). The overarching objective of this GLS would be for

the regional centres to learn from and with one another,

building on interregional diversity. This could be achieved

by sharing innovative approaches and exchanging good

practices in ESD, combining resources for ESD, discussing

common challenges, providing open, online knowledge for

SD, and by designing and executing collaborative R&D

projects in ESD.

Box 1. SUN: an intraregional learning network.

SUN (Sustainable Urban Neighbourhoods) is a European

Commission funded project for the Euregion Rhine-Meuse,

which comprises parts of the Netherlands, Belgium and

Germany. It is coordinated by the Local Environment

Management & Analysis group of the University of Liège

(LEMA), and comprises 17 partners: 7 cities/neighbour-

hoods, 4 universities and 6 agencies from the public and

private sector. The project aims to generate a learning

process across borders, between local government offi-

cials, neighbourhood inhabitants, professionals in neigh-

bourhood renovation and community activities, and

scientific experts in sustainable urban development (see for

more details the contribution by Valkering et al., 2013). The

end goal of this regional learning process is to enhance the

quality of life in existing urban neighbourhoods of the

region in a sustainable way. The project has very concrete

targets with respect to the neighbourhoods’ economic

development (establishment of new companies, creation of

new jobs), living environment (development of green public

spaces), energy use (insulation of houses) and social

cohesion (facilitation of new social connections). The

interactions between the participants are to a large extent

face-to-face in small-scale meetings and larger-scale

events. Virtual interactions are mainly through e-mail, an

intranet with document storage facilities, and a website for

the general public with project news and background

information. The ambition is to set up a longterm Eurore-

gional platform for region-specific networking, news, and

knowledge exchange on sustainable development of urban

neighbourhoods.
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that can be filled for specific functionalities with plug-ins and add-
ons in the form of widgets, that users themselves can select from
galleries. The principle of trust refers to the need to identify reli-
ability in people and resources and to protect the learning network
from harm without resorting to topedown constraints. Here lies,
according to Dron (2007), the greatest strength of Elgg as a tool for
learning networks: “Access to every object in the system, be it a file,
a blog posting or even a comment may be controlled in the
minutest detail by its owner.”

In terms of architecture, the network platform consists of three
parts: central network site, communities, and members’ personal
pages. Typically for a network, these parts are interconnected
(Fig. 1). For example, the central network site is fed with informa-
tion from the communities and member pages, and the member
pages are fed by information from the communities and other
member pages.

The central network site functions as a portal: it provides
general, public information and news and access to the commu-
nities and member pages through a log-in. The communities
provide a place for focused knowledge exchange, discussion and
collaboration. Communities provide functionalities like discussion
forums, file up/download, blogs, photo and video galleries, and
bookmarks. Access and other rights for the communities can be set
at any desired level, ranging from public to very restricted. The
member pages are of two types: (a) personal home page (‘dash-
board’), which can be structured in terms of content, tools, and lay-
out by the owner; it is like a personal portal, which serves to receive
and send information from and to other web pages, (b) profile page,
which can also be structured by the owner, it serves to make
information about oneself available to others (e.g., experience,
expertise, interests). The owner determines which part of the
information is available to whom in or outside the network. Thus,
the platform combines the functionalities of a portal, an intranet,
and a social network site. A very broad range of plug-ins is available
for specialized functions. The platform can be linked to one’s e-mail
account through a notification or digests function.

3. Pilot testing of a prototype network platform

A major difference with traditional platforms for knowledge
exchange is the bottomeup approach in social network platforms.
The user has control over who has access to his content, starts
discussions, uploads files, documents, pictures et cetera, writes
blogposts, sets up open or closed groups, and connects to the social
web, pushing content out and pulling content in with the popular
social media. The learning network thus becomes a non-hierarchic,
user-centred network: open, and structured bottom-up by groups,
tags, bookmarks, interests, context. This implies that a prototype
design is at first necessarily rather general in nature, and can only
be developed further in a stepwise fashion based on user require-
ments by the participants of a specific learning network.

3.1. Pilot testing process

The platform prototype was tested in two real-life pilots: the
intraregional SUN network and the interregional RCE network for
sustainable development (see Boxes 1 and 2, Figs. 2 and 3). Both
networks were established with the ambition to provide a lasting
and widely used platform for knowledge storage, exchange and
creation, but still lacked the infrastructure to realise this ambition.
Therefore, theywere interested in exploring the potential of a social
network platform to support the interactions in their network, and
participated as prospective users already from the first stages of
prototype development. To deliver tailor-made platforms for both
pilots, the actors in both networks were characterized as user



Fig. 2. Screenshot of the SUN network platform (www.learn4SUN.eu).

Fig. 1. Representation of the network platform consisting of three interconnected parts: Central network site, communities, and members’ personal pages.
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Fig. 3. Screenshot of the RCE network platform (www.rce-network.org).
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groups of the platform in terms of demands, interests, constraints,
et cetera. On the basis of this characterisation and the expected
distribution of the users over the various groups, the most relevant
platform components were determined for each of the learning
networks (see for technical details: De Kraker et al., 2011). The
resulting versions of the platform were then used for about six
months by test groups of 10e20 users. In the case of SUN, this group
consisted of the academic project partners, who used it primarily to
work jointly towards a common evaluation and monitoring
framework for sustainable urban neighbourhood development. For
the RCE platform, the test group consisted of mainly European RCE
staff, who used it to create several thematic communities for
knowledge exchange and collaborative work. Half- way the try-out
period, an online technically-oriented evaluation session was
organized for both pilots, resulting in a series of relatively small-
scale adaptations to further improve the platforms’ functionality
and user-friendliness. The final evaluation sessions of the pilots
were oriented at the overall functionality of the platform to support
the learning network and culminated in a go/no-go decision con-
cerning further development towards full-scale use of the platform.

3.2. Pilot testing results

The overall experiences in the two pilotswere promising enough
for both networks to adopt the social software-based approach and
to invest own resources in further development of the prototypes
into full-fledged, tailor-made learning support platforms. In case of
SUN, this involves a step-by-step extension to the other actors in the
network (professional experts, practitioners, local stakeholders). For
the RCE network, this means inviting all centres worldwide to start
using the platform. These decisions were based on the conclusion
that the functionalities of the prototype platforms provided the
users with novel and adequate support in their network interac-
tions. According to the users, the platform provided them with
a stimulating and intuitive, easy-to-use environment, facilitating
communication in the network. It was found particularly useful to
exchange activities and keep track of what others were doing, to
share documents, and to facilitate discussion about those. All
functionalities and tools listed in Table 1, contributing to Downes’
principles of effective learning networks (diversity, autonomy,
interactivity, and openness), were technically tested and used. The
intensity of use, however, of these functionalities and tools varied in
a similar way in both pilots. Functions that are extremely popular in
informal online social networks, such as sharing of photos, rating
(e.g., with the ‘like’-button), sharing to other social media, free
tagging and networking through activity stream sharing and
contacts collections, were only used by a few. Exchanging and dis-
cussing files and references in dedicated communities were the
most popular functions, indicating that the platform was used
primarily as a collaborative work space. Only a few functions that
distinguished the platform from a conventional online work space
were used more intensively, such as personal user profiles and
blogposts for informal reports on events of interest to the network.
In terms of user attitude, the pilots yielded similar experiences as
well. In both pilots, the ‘network managers’were rather hesitant to
work with a system that lacked a clear hierarchy in control of
contributions and structure of content. Also in both pilots, the
participants were reluctant in filling out their personal profiles in
some detail and providing a picture, and they were rather slow in
responding to posted contributions of others.

http://www.rce-network.org
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4. Discussion and conclusions

We explored the potential of social network software to support
learning networks for sustainable development following a design-
based approach. In interaction with practitioners (prospective
users), we analysed the needs and functional requirements for such
platforms, developed a prototype and implemented this in small-
scale but real-life pilots with an intraregional and an interre-
gional learning network. The overall experiences in the pilot tests
were such that both networks decided to adopt the prototype
platform and invest in its further development for full-scale use.
The users found that the platform provided them with novel and
adequate support in their network interactions, in particular in
keeping the other users informed, exchanging experiences and
information, and collaborating on joint documents. We conclude
therefore that, first of all, it proved feasible to develop a platform
based on social network software that meets the functional
requirements of learning network practitioners. The second
conclusion is that the support provided by such a platform
enhances the communicative interactions within a learning
network for sustainable development that constitute joint learning
processes. There are two major reasons, however, to be cautious in
generalizing these positive conclusions. The first is the small scale
of the pilots, conducted with relatively small and homogeneous
groups of test users. The second reason is that in the pilots hardly
any use was made of functionalities that are extremely popular in
informal online social networks and that distinguish social network
sites from traditional knowledge exchange platforms.

4.1. Experiences in other domains

Before discussing these issues, we first compare our experiences
with those in other domains, because to our knowledge there are
no other published reports in the domain of sustainable develop-
ment to compare our results with. The fairly recent ‘Inventory of
innovative practices in education for sustainable development’
commissioned by the EU DG Education and Culture (Van Nierop,
2008) does not contain any of the terms ‘social software’, ‘social
network’ and ‘Web 2.0’. We therefore scanned the literature on
learning networks in the domains of development cooperation,
open innovation and higher education, to compare experiences.
Overall, the harvest was rathermeagre: there appear to be no really
established and evaluatedWeb 2.0-supported learning networks in
these other domains. Platforms or specific services are still in the
research or (small-scale) testing phase. In terms of experiences, the
reported expectations, frustrations and successes were quite
similar to ours. In the domain of international development coop-
eration there is much interest to utilize online networks for greater
inclusion and participation of Southern stakeholders in knowledge
development, decision making and implementation of develop-
ment projects, known as Development 2.0. Web 2.0 platforms are
proposed as a means to improve the dialogue, but apparently have
not been tested yet (Scarf, 2010). In the domain of innovation, there
is already a longer standing interest in the utilization of Web 2.0
platforms to support open innovation networks (Innovation 2.0).
Open innovation is a term coined by Chesbrough (2003), and
applies to enterprises that include in their innovation processes not
only other companies from their supply and demand chain, but also
end-users and other stakeholders. The development of social
software platforms to support open innovation appears to be in
the test phase. Hensman and Haine reported in 2008 that Web
2.0 applications were found particularly useful for innovation
networks and communities, but at the same time that users
displayed a strong preference for tools that were familiar and
close to day-to-day user experience, which inhibited innovative
communication practices. In a more recent publication, Reinhardt
et al. (2010) report on their experiences with developing a social
software-based platform to support an open innovation platform.
Their approach is very creative, but for reasons of structure and
control they customize the Elgg-based platform in such a way that
the result no longer resembles a social network. The domainwhere
developments in the application of social software to support
networks of learners are probably most advanced, is higher open
and distance education and lifelong learning (E-learning 2.0). In
this domain there is a vibrant research community, exploring social
software-based solutions to improve effectiveness of learning in
networks (e.g., Koper, 2009) and the first real-life experiences with
Web 2.0-based online courses have been gained. Yet it appears from
recent compilations of studies (Siemens and Conole, 2011; Siemens
and Weller, 2011), that there are fundamental tensions involved
(see section 4.3), whichmake clear that also in this domain only the
first steps have been made and that progress will not be as fast as
expected.

4.2. Small scale of pilots

Given the number of test-users involved, 10e20 per pilot, the
tests can be qualified as small-scale trials, which should make us
cautious in extrapolation of the outcomes. Due to feedback loops in
social navigation, i.e. users responding to ‘signs’ left by users before
them such as ratings and comments, ‘more is different’, meaning
that a large group of users may behave differently from a small
group (Dron and Anderson, 2009). An example of a positive feed-
back loop with negative effects in a large group is a discussion
forum that attracts a lot of attention (and therefore even more
attention), with the consequence that the number of contributions
becomes too high to follow and continue the discussion. Another
difference with a small group, is that in a large group users may get
lost in the sense that they will no longer be able to find the right
people and resources to connect with. However, the design of Elgg,
the social network software we used, is such that these risks of
large groups are minimized, e.g., by enabling ‘parcellation’, dividing
of the larger network into a landscape of smaller niches (Dron,
2007), through Elgg’s community functionality, allowing users to
create their own groups. In case these inherent design features
prove insufficient when the networks grow large, there are dedi-
cated network services under development that take care of the
problems of finding the right persons and resources (Sloep, 2009;
Hummel, 2009).

Another consequence of the small scale of the pilots is that the
test groups were fairly homogeneous. Although highly interna-
tional in composition, all users had an academic background. This
means that the results cannot be interpreted as a validation of
platform’s functionality in supporting Downes’ principles of
diversity and openness, even though the associated tools were
rated as functional. The result that the test groups found the plat-
form easily accessible and user-friendly and its functionalities
relevant to their needs cannot simply be extrapolated to all other
actor groups in the networks. This was a major reason for both
networks to followa step-wise approach in extending the use of the
platform to all of its members.

4.3. Use of social network functions

The high and sustained levels of participation and interactivity
in informal online social networks, such as Facebook, are typically
associated with intensive use of functionalities such as updating
your profile, tagging and sharing (pictures), and rating (‘like’). In the
pilots these ‘social’ functionalities were hardly used, which raises
doubts as to what extent the expected benefits of using a social
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network platform for joint learning will be realized. The use of
social software is tightly connected with a specific culture, for
which not everyone appears to be ready. The cultural values of
social media include (Landsbergen and Park, 2011): blurred
distinction of private and professional life, flexibility and infor-
mality (both in relationships and expression), fastness in response,
oriented at individuals (and not at organisations), and quality
assessment by social metrics (number of followers, comments,
‘likes’). Our experiences might indicate a generation gap. The
participants in the SUN and RCE networks were mostly 35-plus in
age, and belonged to the ‘e-mail generation’ rather than the ‘web’
or ‘Facebook generation’ (Ebner et al., 2011), the latter being the
‘digital natives’ described by Brown (2000). According to Brown,
‘growing up digital’ changes the way people learn. Inspired by
Brown, Siemens (2005) introduced connectivism, a ‘learning theory
for the digital age’. Connectivism aims to take explicitly the tech-
nological changes into account, that have reorganized how we live,
how we communicate, and how we learn. It is rooted in the
observations that the speed at which knowledge grows and evolves
is too high for teachers and learners to keep up with, and that
information processing and storage can now to a large extent
be off-loaded to, or supported by, technology. To obtain accurate,
up-to-date knowledge, learners must be able to make the right
connections in networks of people and resources to access this
knowledge and to rapidly draw distinctions between important
and unimportant information (Siemens, 2005). To learn these skills
for the digital age, it seems logical to make use of social network
platforms for learning, certainly for the ‘digital natives’, because, as
Siemens and Weller (2011) note, “while universities often struggle
to increase adoption of their learning management systems, they
have the opposite problem with social network sites in that they
cannot stop students using them during lectures. In short, the
educational potential of social networks is practically endless.”
However, both authors also point at studies conducted by Selwyn
(2007, 2009) and Madge et al. (2009) that make clear that univer-
sity students do not like to use their social networks for explicit
learning matters and resist invasion of their online social space by
universities and lecturers, because it creates a role conflict (‘which
face to present?’) that stifles communication. This corroborates the
views of Schulmeister (2009), who argues that the properties of the
‘Facebook generation’ are simply typical of their age-group. That is,
a very strong urge to communicate with peers, ‘to spend time with
friends’, and social network sites are simply the technology-of-the-
day to fulfil this need. However, intensive use of a communication
technology is in itself not a reason to apply it in learning environ-
ments, and Schulmeister (2009) as well as Anderson and Dron
(2011) doubt whether this age group can be treated as fully
autonomous learners as connectivist approaches do.

4.4. Concluding remarks

In conclusion, our exploration of the potential of social network
software to support learning networks for sustainable develop-
ment indicates that this is technically feasible: there is software
available that can be applied to develop network platforms that
meet the functional requirements of practitioners. A second
conclusion is that these platforms can be functionally effective in
providing novel and improved support for the communicative
interactions that constitute joint learning processes in a network.
However, it appears that designers of social software support for
learning networks are also faced with fundamental tensions. These
tensions concern the degree of mixing private and professional life,
learning networks and social networks, face-to-face and virtual
interactions, topedown and bottomeup control, hierarchical and
emergent structure. For example, in the intraregional SUN network
participants meet frequently face-to-face, which might result in
a tendency to focus in the virtual interactions on accomplishment
of specific tasks rather than on socializing. Another example illus-
trating these tensions comes from the RCE network, where
worldwide sharing of a wide array of ESD resources is a major
objective. To maintain oversight, quality and accessibility of these
pooled resources, it may be needed in this case to integrate more
‘topedown’ structure, e.g., by prescribing categories or assigning
quality assessment roles to platform administrators. We call these
tensions fundamental in the sense that they appear to be similar
both for the current and the upcoming generations of professionals
in sustainable development. Nevertheless it seems plausible that
the degree in which these tensions constrain the potential of social
network software to support learning for sustainable development,
differs between these generations, simply because the members of
the ‘Facebook generation’ are much more accustomed to the use of
social software and the associated culture of communication. To
proceed and deal with these tensions, we recommend as a general
approach to design dedicated, tailor-made social software-based
platforms for specific learning networks, with a varying and flex-
ible degree of social network features, depending on the needs and
preferences of the users and how these evolve in time. Monitoring
the use and further development of such platforms, including the
pilots in our study, will generate deeper insight into how these
tensions can effectively be dealt with in practice. This will help
researchers and developers in addressing the major challenge:
exploiting the benefits and avoiding the pitfalls of social software in
support of learning networks for sustainable development.
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