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Abstract:

Member of our modern society are faced with fast and ever-changing political, social,
economical, technological and environmental situations. Consequently, it is expected
that members of the society keep pace with these mutable situations, and be able to
adapt their skills and expertise. Thus, modern ICT-based learning approaches are
required and E-Learning 2.0 is a promising and interesting approach in this context.
Although there is an increasing interest in the E-learning 2.0 topic, there is a lack of
concrete and sufficient models. In this paper we explore how the notion of ecosystems
and existing ecosystem-based models for learning are applicable for E-learning 2.0
approaches.

1 Introduction

It is well documented that our modern society is characterized by rapid developing and ever-
changing political, social, economical, technological and environmental situations.
Consequently, our society of the 21st century makes great demands on its members in
virtually every part of their lives. Members of the society must now keep pace with these
mutable situations, adapt their skills and expertise with agility, collaborate and compete to
provide value to society.

As a result of this, educational approaches have changed over the last century from remedial
repetitive learning to today’s learning with an understanding to become more independent in
the learning process [1]. Learning is no longer concentrated mainly in the first stages of
human life through formal education and specific training in business but becomes a day-by-
day routine over human’s life cycle. This situation requires new forms and channels in the
learning process [2]. Moreover, modern learning approaches must take into account social and
cultural aspects as well as the individual’s profile including task and role-based aspects,
interests, knowledge state, short-term learning objectives and long-term career goals. Not only
processing and acquiring knowledge is a key to a modern learning approach, but also content
creation, collaboration and community-based practice for knowledge and skills development
are important success factors [3] [4]. Learning must be seen as integrated activities which take
place over the entire life cycle of the individuals in virtually any part of life, such as
educational organizations, business and leisure time. The learning environment must be
flexible enough to enable students accessing all relevant resources. [5] [6] Furthermore,
learning is not restricted to one learner or a stable pre-defined group. The network of learning
agents and sources dynamically changes according to situations and context; it may include
individuals, intelligent agents (based on artificial intelligence), communities and organizations
such as education institutions, R&D institutions, business and industry, digital libraries, and
web resources [2].
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Educational approaches have also been influenced by the use of technology over the last
decades, such as motion pictures, radio, television, computers and other emerging information
and communication technologies (ICT) [7]. Children who grew up with technologies such as
Playstations, Wii, iPods, iTunes, iPhone, etc; and mobile technologies are more than likely to
apply ICT in virtually any situation. This new generation, termed as digital natives, net
generation or generation Y (Gen Y), uses technology as a tool everywhere, and at anytime for
any purpose. They are experienced multi-taskers using several media simultaneously for
communication, learning and entertainment [8]. Based on already existing Web technologies a
“new” Web for easier participation and collaboration has emerged and become popular under
the term Web 2.0, a term coined by Tim O'Reilly [9]. Web 2.0 is more a concept than a new
technology which addresses aspects of (1) Web technologies as a platform, (2) specific types
of services and applications built on top of Web 2.0 technologies, and (3) specific kind of
development approach [10].

Influenced by the situation outlined so far, ICT-based learning environments have
analogously matured from content-centred, centralized and more static learning systems of the
e-learning 1.0 era to enhanced approaches which have become popular as e-learning 2.0 by
Stephen Downes [11]. Unlike the content-centred approach, e-Learning 2.0 is seen as a
people-centric approach [12]. Although there is no widely accepted definition of e-Learning
2.0, characteristics includes blurring roles of teachers and students, the collaborative nature of
learning, transfer of pre-existing knowledge to recipients (the students), strong focus on
content sharing, syndication, reuse and re-purposing, adaptation as well as personalization
[12] [13]. Stephen Downes summarized these characteristics in a very abstract from as a
platform which is built on knowledge exchange in a learning network [14].

We believe that the e-Learning 2.0 attributes and characteristics could be a key for moving
towards modern ICT-based learning approaches. Although the increasing interest in the e-
learning 2.0 topic in diverse blogs and conferences, there is a lack of concrete and sufficient
concepts, models and architectures. Such complex situations in learning settings requires
appropriate attention in the most important dimensions, namely (1) the learning content,
(2) the learning process, (3) the learning community, (4) the organizational aspects, and
(5) the technological aspects. In particular the high complexity of the environmental
conditions, the need for collaboration and competition, and therefore the high dynamic of
changing relations between members of the learning community, sources and services must be
appropriately considered. These characteristics of modern learning settings, comparable with
the situation in biotic ecosystems, have motivated us to start research for a holistic ecosystem-
based model for learning and e-learning [15].

In this paper we explore how the notion of ecosystems and how existing ecosystem-based
models for learning and e-learning are applicable to E-learning 2.0 concept. This paper is
organized as follows: An introduction into the ecosystem conception and application domains
are briefly outlined in Section 2 and followed by ecosystem-based theoretical models for
learning and e-learning in Section 3. Finally, in Section 4 the applicability of these models for
E-learning 2.0 approaches and future work will be discussed.

2 The concept of Ecosystem and Application Domains

The basic concept of ecosystem was first introduced by a British ecologist A.G. Tansley.
Tansley [16] defined an ecosystem in 1935 as a “community or assemblage and its associated
physical environment in a specific place.” However, Tansley’s initial definition does not
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explicitly mentioned interrelation and interaction. The term ‘system’, borrowed from the
physics domain by Tansley, implicitly highlights the interaction between the living and non-
living components. Today the definition according to the Encyclopedia Britannica defined an
ecosystem as a “complex of living organisms, their physical environment, and all their
interrelationships in a particular unit of space.”

As a fundamental example, a natural ecosystem is a biological community of interacting
organisms and their physical environment [17]. The interactions between the living and non-
living components within an ecosystem may include a high level of complexity and it may
also include a nested hierarchical structure. In addition, the ecosystem can be of any size as
long as a symbiotic relationship and interactions exist between organism and the physical
environment [18].

Using the power of the generic definition of ecosystem is its applicability to any system, and
incorporating the interactions between living and non-living components of an ecosystem. To
be more specific, a model indicating the adaptation of ecosystem is required for a particular
application domain. Some of the features of a concrete model are defined by external aspects,
and other features emerge from within the system. In order to describe a particular instance of
a model, the following characteristics have to be specified: (1) the living and non-living
components as well as proper level of aggregation, (2) the temporal extent and the temporal
and spatial scale, (3) the physical boundaries of the system, (4) the description of type and
extent of relations and interaction between identified components, and (5) constraints on
system behaviors [18].

Given these insights, it is obvious that the model of the ecosystem strongly emphasizes a
holistic approach highlighting the significance of each component, their behaviours,
relationship and interactions, as well as the environmental borders in order to create a new
system or examine an existing system, or form an effective and successful system. Pickett and
Cadenasso assert in 2002 that ecosystems can be widely applied to humans and human-
generated processes and structures [18].

It is this fundamental ecological concept covered by the ecosystem and its applicability to
various application domains as well as the exciting and interesting holistic approach that led
us to transform the idea of the ecosystem in the learning domain. The following section
explores the applicability of the ecosystem approach for e-learning 2.0.

3 Ecosystem-based Models applicable for E-Learning 2.0

In 2004 Frielick [19] proposes an ecosystemic approach for teaching and learning which goes
beyond the constructivistic approach and moves towards the enactivistic approach. The idea is
based on the notion of ecological epistemology where the individual mind is just a part of a
larger interconnected web of mental processes. Based on that the key idea is that the teaching
and learning process is “ecosystemic process of transforming information into knowledge, in
which teacher, subject and student relationships are embedded or situated in a context where
complex interacting influences shape the quality of learning outcomes.” Consequently, the
ecological model outlined in Fig. 1 focuses on the learning and teaching activities on different
levels (on the inter- and intra-personal level, or on department and on institutional level). It
also addresses the different tasks in the learning process (course design, teaching mode,
assessment and evaluation) and takes into account teaching objectives, pedagogical strategies,
learning methods and learners’ preferences.
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Fig. 1: Ecological model of learning and teaching from [19]

The ecological model of learning and teaching as shown above is a complex web of
interaction. Learning and the development of knowledge and understanding emerge from the
complex interactions between the different parts as information travels around the physical
and mental pathways that constitute the total ecology of mind or mental system. According to
Frielick in [19], e-learning can at best assist learners to a level of competence. In order to gain
expertise or deep learning in the ecological model as illustrated above, can only be gained in
the real presence and engagement with a master or expert.

Another framework is that of Sedita published in 2003 [20] who aims to understand the
dynamics of the learning process of modern learning settings. The motivation for this
framework was the interest on knowledge transfer and learning in companies. In particular the
innovation process based on this knowledge flow was seen as an ecology process. Although
the notion of ecology process has been used no theoretical background has been provided in
this initial paper. Pilotti and Sedita extend this work by explicitly broaden their views of
learning ecology [2].

Pilotti and Sedita in [2] identified requirements which addressed multiple dimensions of
modern learning processes. This might include different forms of learning on individual and
group level, the need for interacting in evolutionary contexts, dynamically linking individuals
to other individuals and content, and the need for education in intra-firms, inter-firms and
trans-national educational systems. Although these broad requirements have been identified,
the framework is only very focused on four aspects of a learning ecology (see Fig. 2) being
(1) type of learning, (2) agents involved, (3) types of education, and (4) channels of education.
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Fig.2: Extended framework depicting the relationships between types of learning between knowledge transfer and channels
of education from [2].

Collier, Piccariello and Robson focus in 2004 [21]on another important aspect for learning 2.0
approaches. They provide a model for digital rights management for modern educational
settings where a huge amount of learning content from diverse sources, partly collaboratively
created, need to be handled. The authors argue that the management of intellectual property
rights cannot feasible managed by ad hoc or proprietary methods. Thus they proposed a
digital rights management ecosystem model as depicted in Fig. 3. It outlines a set of groups,
applications and services involved in the process as well as intelligent property right aspects
are linked to them.

The model includes six components: (1) rights management environment describes the logical
borders and determines the context. This environment is defined by law, policy, practice,
market mechanism, organizations, roles, and community expectations. (2) Actors subsume
people and organizations to whom are rights applied. The key actors include authors,
publishes, librarians, repository manager, faculty and students. (3) Content life cycle includes
the processes of creation, distribution, acquisition and use of content. Digital rights
management is seen as integrative part in these processes in content management. (4) Tools
and applications address software which support the content life cycle, and consequently is
also affected by the rights management. It comprises authoring tools, content repositories,
learning management and delivery systems, and personal computing environments. (5) The
rights management processes themselves are organized in the model into four parts: defining
rights, distributing and acquiring rights, enforcing rights and tracking usage. Finally, (6)
standards and services are seen in the model as the component which provides the
technological context of digital rights management. It is typically strongly linked to other
infrastructure of organizations.
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Fig 3: Digital Rights Management Ecosystem for educational community from [21]

This particular model is developed to be used to identify the concrete rights management
aspects of a given ecosystem. The procedures include identifying the actual situation of the
ecosystem in the aforementioned six components and based on that, identify the functionality
gaps need to be filled.

Another approach for modern learning settings has been introduces by Chang and Giitl in
2007 which captures stakeholders as well as artifacts and resources [15]. This approach is
based on the original notion of ecosystem as outlined in the previous section. In a generalized
view an ecosystem is classified by living and non-living components and all their
interrelationships in specified physical boundaries. Transforming that to the learning domain,
Chang and Giitl proposed the definition of learning ecosystem (LES). LES consists of the
stakeholders incorporating the whole chain of the learning process and the learning utilities,
the learning environment, within specific boundaries, which the authors call learning
environmental borders.

Given the abstract definition stated above, a first generic model for learning situations is
outlined as follows, see also Fig. 4. As the biotic or living units in the ecosystem the /learning
communities and other stakeholders such as teachers, tutors, content providers, instructional
designers and pedagogical experts, form the living parts of the learning ecosystem. The
learning utilities comparable to the abiotic or non-living units (or the learning environment
comparable to the physical environment) represent the non-living parts, which include the
learning media (content and pedagogical aspects), technology, and tools applied in traditional
teaching methods. The learning environmental boundaries, an analogy to the specified
physical boundaries of the ecosystem defines the physical and logical borders of the learning
system. That is one of the system’s characteristics, which are in common specified as the
learning ecosystem conditions. These conditions are determined by external and internal
influences, such as evolution of knowledge, educational goals, learning tasks, cultural and
sociological aspects, and expectations by society, private industry and business organizations,
the government, public service and not-for-profit organizations.

6(9)



Conference ICL2008 September 24 -26, 2008 Villach, Austria

External Influences

\ Learning Ecosystem Conditions

Internal Influences

HE Learning Utilities or
Learning Stakeholders Do Learning Environment
(Biotic Units) P (Abiotic Units)

—‘ Learning Environmental Borders }7
\
\
[}
/

/
A
\
\
]
/
/

Fig.4: Simplified representation for the learning ecosystem (LES) from [15].

The main interests in the learning domain are relationships and interactions related to the
information flow as well as knowledge transfer and transformation. In light of this, some
conclusions are identified. Like a biological ecosystem, in a learning ecosystem, individuals
can form groups spontaneously and can interact with each other or with learning utilities at
the individual or group level. They also can perform, change or adapt specific behaviors in
order to contribute to or perturb to the success of the learning ecosystem. Changes in the
learning ecosystem conditions influence the “behavior” of the system and its components. To
be successful and to be valuable for the system, each individual and group must adapt to the
environmental conditions to find their niches. In order to fit them all together, proper learning
utilities must also be available.

The authors also emphasize that the generic view of the learning ecosystem can be applied to
any learning situation, such as traditional face-to-face teaching in classrooms or e-learning in
business environments. This is to assert that in any learning situation biotic and abiotic
components or cluster of components, their relationships and interactions together with the
ecosystem’s conditions have to be considered. Furthermore, the biotic and abiotic components
as well as the learning environmental borders and the other conditions of the learning
ecosystem are in principle dynamic. This generic view helps to get a better picture about a
specific learning situation, and allows educators and practitioners to achieve a more holistic
approach for the development of more effective learning.

By restricting the system’s conditions of the proposed learning ecosystem to the e-learning
domain it can be constricted to an e-learning ecosystem (ELES). This allows educators and
practitioners to identify and examine (a) the specifics of the learning communities and other
stakeholders, (b) the more specific learning utilities, and (c) the more restricted learning
ecosystem conditions.

4 Conclusions and Future Work

In this paper we have shown that learning must be seen as integrated activities which take
place over the entire life cycle of the individuals in virtually any part of life. Learning is not
restricted to one learner or a stable pre-defined group. The network of learning agents and
sources dynamically changes according to situations and context; it may include individuals,
computer-based agents, communities and organizations. Furthermore, not only processing and
acquiring knowledge is a key to a modern learning approach, but also content creation,
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collaboration and community-based practice for knowledge and skills development are
important success factors. Consequently, the learning environment must be flexible enough to
support the above mentioned situation.

In addition, we have outlined that ICT-based learning environments have analogously
matured from content-centered, centralized and more static learning systems of the e-learning
1.0 era to enhanced, people-centric approaches which have become popular as e-learning 2.0.
Characteristics includes blurring roles of teachers and students, the collaborative nature of
learning, transfer of pre-existing knowledge to recipients, strong focus on content sharing,
syndication, reuse and re-purposing, adaptation as well as personalization. The most
important dimensions of an e-learning 2.0 environment which need to be considered are (1)
the learning content, (2) the learning process, (3) the learning community, (4) the
organizational aspects, and (5) the technological aspects. Although e-learning is becoming
increasingly popular, to our knowledge no sufficient concepts, models and architectures for
researching and developing e—learning 2.0 applications are available so far.

Furthermore, we have explored and shown that the notion of ecosystem which is based on a
fundamental ecological concept is applicable to describe and model techno-social systems in
various application domains. The idea of the ecosystem is also an exciting and interesting
holistic approach which can be applied in the learning domain. A selection of ecosystem-
based models for learning situations and application has shown that each of the models covers
partly the above mentioned dimension of the learning environment but none of the models
addresses sufficiently all dimensions.

In order to better support research, development and evaluation of e-learning 2.0 applications
and environments, we will work on a framework which combines and extends existing
ecosystem-based models and will provide guidelines which of the aspects will be covered by
specific models and how to apply them.

References:

[1] Bransford J.D., Brown A.L., Cocking R.R. (Eds.) (2000). How People Learn: Brain, Mind,
Experience, and School. Expanded Edition. Washington DC: National Academies Press.

[2] Pilotti, L., Sedita, S.R. (2005). Human Capital Development in a Complex Learning System: The
Virtuous Interaction between Individuals, Organizations and Communities. Unpublished Working
Paper n. 2005-17, last edited Sep. 2005, last retrieved Jan 30th, 2008, from
http://ssrn.com/abstract=816884

[3] Burra, K (2002). Beyond the Frontiers of Traditional eLearning. Whitepaper, NIIT Ltd, last edited,
Feb. 9th, 2002, last retrieved Feb 6th, 2008, from
http://niit.com/Corp/India/ASP/downloads/pdf/Beyond%20the%20frontiers.pdf

[4] Gatl, C. (2007). Moving Towards a Generic, Service-based Architecture for Flexible Teaching and
Learning Activities. In C. Pahl (Ed.) Architecture Solutions for E-Learning Systems (peer-
reviewed), Peer-reviewed book chapter, Idea Group Inc., Hershey, USA, pp. 1-24.

[5] Wilkinson, D. (2002). The Intersection of Learning Architecture and Instructional Design in e-
Learning. 2002 ECI Conference on e-Technologies in Engineering Education: Learning Outcomes
Providing Future Possibilities, pp. 213-221

[6] Siemens, G. (2003). Learning Ecology, Communities, and Networks - Extending the classroom.,
elearnspace, last edited Oct. 17th, 2003, last retrieved Feb. 1st, 2008, from
http://www.elearnspace.org/Articles/learning_communities.htm

[7] Reiser, R. A. (2001). A History of Instructional Design and Technology: Part |: A History of
Instructional Design. ETR&D, 2001, Vol. 49, No. 1, 53-64.

[8] Thompson, J. (2007). Is Education 1.0 Ready for Web 2.0 Students? Innovate Journal of Online
Education, 2007, Vol. 3, No. 4.

8(9)



Conference ICL2008 September 24 -26, 2008 Villach, Austria

[9] O'Reilly T. (2008) What Is Web 2.0 - Design Patterns and Business Models for the Next
Generation of Software. last edited September 30", 2005, last retrieved March 4", 2008 from
http://www.oreillynet.com/pub/a/oreilly/tim/news/2005/09/30/what-is-web-20.html

[10]Gatl, C., Chang, V. (2008). The use of Web 2.0 Technologies and Services to support E-Learning
Ecosystem to develop more effective Learning Environments. In proceedings of ICDEM 2008,
Tiruchirappalli, India.

[11]Downes, S. (2005). E-learning 2.0, eLearn Magazine, last edited Oct.17th, 2005, Retrieved on 19
Jan 2008 from http://www.elearnmag.org/subpage.cfm?section=articles&article=29-1.

[12]Hart, J. (2008). What is E-learning 2.0? E-LEARNING HANDBOOK, Centre for Learning &
Performance Technologies, last edited March 2" 2008, last retrieved March 5" , 2008 from
http://www.c4lpt.co.uk/handbook/elearning20.html

[13]Drasil, P., Pitner, T. E-Learning 2.0: Methodology, Technology and Solutions, Retrieved on 13 Jan
2007 from http://www.fi.muni.cz/~tomp/I2/e-learning2.0/icte/I2_platform.pdf.

[14]Downes, S. (2006). Learning Networks + Knowledge Exchange = Learning 2.0; Kolabora.com,
last edited October 20", 2006, last retrieved March 6", 2008, from http://www.kolabora.com/
news/2006/10/20/learning_networks_knowledge _exchange.htm

[15]Chang, V., Gitl, C. (2007). E-Learning Ecosystem (ELES) — A Holistic Approach for the
Development of more Effective Learning Environment for Small-to-Medium Sized Enterprises
(SMEs). Proceeding of IEEE International Digital EcoSystems Technologies Conference (IEEE-
DEST 2007), Cairns, Australia.

[16] Tansley, A. G. (1935). The use and abuse of vegetational concepts and terms. Ecology, 16, 284-
307.

[17]Gérald, S. (2005). Digital Ecosystems: The Next Frontier for SMEs and European Local Regional
Clusters? EISCO’ 2005:i2010 (eEurope): New Horizons, New Tasks for Local and Regional
Governments European Commission: DG Information Society and Media, last retrieved Sept 21%,
2008, from http://www.eisco2005.org/fileadmin/files/eisco2005/presentations/Gerald_Santucci/
01_Gerard_Santuccil.pdf 72 [Accessed on 21 Sept 07].

[18]Pickett, S.T.A, Cadenasso, M.L. (2002). The Ecosystem as a Multidi-mensional Concept:
Meaning, Model, and Metaphor Ecosystems. Ecosystems Journal, Springer, New York, 5, 1-10,
2002

[19]Frielick, S. (2004). Beyond constructivism: An ecological approach to e-learning. Proceedings of
the 21st ASCILITE Conference 2004, Perth, Western Australia

[20]Sedita, S.R. (2003). Back to "Tribal Fires"? Explicit and Tacit Knowledge, Formal and Informal
Learning, Towards A New Learning Ecosystem. DRUID Summer Conference 2003 on Creating,
Sharing and Transferring Knowledge - The role of Geography, Institutions and Organizations.
Copenhagen, June 12-14, 2003.

[21]Collier, G., Piccariello, H., Robson, R. (2004). Digital Rights Management: An Ecosystem Model
and Scenarios for Higher Education. Research Bulletin, Educause, Vo. 2004, Issue 21, October
12, 2004, last retrieved Jan. 28th, 2008, from http://www.educause.edu/ir/library/pdf/ERB0421.pdf

Author(s):

Vanessa Chang Ph.D.

School of Information Systems, Curtin University of Technology
G P O Box U1987, Perth, Western Australia, Australia
vanessa.chang@curtin.edu.au

Christian Giitl Dipl.-Ing. Dr. techn

Graz University of Technology, Institute for Information Systems and Computer Media
Inffeldgasse 16¢, A-8010 Graz

csafran@tugraz.at; dhelic@iicm.edu; cguetl@iicm.edu

9(9)



	Ecosystem Concept and Models to support E-Learning 2.0
	1Introduction
	2The concept of Ecosystem and Application Domains
	3Ecosystem-based Models applicable for E-Learning 2.0 
	4Conclusions and Future Work

