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Introduction

Professional profiles and the skills and knowledge that individuals need to thrive in today's
society have been changing due to social changes generated in recent decades. We know that
there is no single reason, but there is no doubt that the role of Information Technology and
Communication (ICT) have been taking in all dimensions of our society is one of them. From
this concept arises the influence of ‘Net society’; a society whose social structure is based on a
series of networks activated micro-electronically, with information and communication
technologies, which are digitally processed and basically organized via the Internet Castells
(2000, 2001, 2009). In a similar direction, Berners-Lee (2008) introduced the concept of ‘social
collaboration’ where the Internet is perceived as something more than a tool for the
transmission of data and documents. “The Web is humanity connected via technology”,
enabling people to receive, give and construct together in order to fulfil their individual and
collective needs.

The scenario described above promotes the expansion of social networks on the Internet
within the framework of Web 2.0 as a part of this phenomenon. Cross (2010); Downes (2007)
and Siemens (2004) have described the benefits of informal learning, based on the
connectivism theory. The possibility of creating networks of contacts and communities, being
able to access content and information not physically available to us and to partake in
experiences being developed by professionals in far-off distant contexts has meant that
individuals can now become a communication node, which simultaneously gives and receives.
These authors place great emphasis on the potentialities and benefits, which these learning
communities can provide for professional development.

Within this setting, where ICT have an undisputed dominance, there emerge complex sets of
contexts, comprised of activities, resources, and relationships, which provide new
opportunities for learning in both physical and virtual spaces, and new opportunities for non-
formal and formal learning. These sets of contexts are referred to as ecologies of learning, and
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in this study,-Project ECO4LEARN' -, we focus on how these ecologies determine the
professional profile of teachers in compulsory education, and how they can contribute to
personalize training needs and increase the effectiveness of their professional development.

With this in mind, and with the aim of focusing our research on one particular group of
professionals, we set out to provide answers to the following questions: What role do ecologies
of lifelong learning play in teachers’ training and professional development? What are the
elements that make up teachers’ lifelong and life wide learning ecologies? What role does each
of the elements play and how do ICTs contribute? What benefits do teachers find in the
various components that make up learning ecologies beyond those of traditional development
schemes?

To answer these questions we have considered the use of ICT in education extends the
potential learning space for professional development and updating of skills, thereby
facilitating the concept of “life-long learning” (Delors, 1996) and supporting the policies of the
European Commission (2005). But the potential benefits of ICTs go much further than just
life-long learning, as they also promote both “life-wide learning” and “life-deep learning”,
concepts developed in studies (Banks et al., 2007) carried out at the LIFE Centre, USA. In
addition to the time spent by each individual on his/her formal professional development,
there is also the time spent on informal development via unplanned contacts and experiences
(“life-wide”). Similarly, there is time dedicated to a more qualitative, deeper type of learning
experience (“life-deep”).

Teacher’s professional development needs in the Open World

The professional development of teachers, at any stage of education, can be viewed as a unique
opportunity for change and life long learning, beyond the conventional curriculum. It is seen
as the ‘best way’ to guarantee the development of highly productive work environments
(Carnoy, 2001).

According to Guitert and Area (2005, p.81) “rapid technological changes, the emergence of
new cultural habits, increase in jobs related to the digitalization of information and the
constant growth of scientific knowledge all create the need for a reconsideration and
restructuring of the training models used hitherto”. The European Commission (1996, p.22)
states that “the crucial problem of employment in an economy which is constantly changing
leads to the need for change in systems of education and professional training”. Highlighting
this point, Ferraté (2003), quoted by Guitert and Area (2005), emphasizes the fact that
training, which overcomes the barriers of time and space, must be able to use and take
advantage of ICTs in a correct manner and this can only be achieved via the necessary
redesigning of the methodological content of training programs. This content must take into

! Lifelong learning ecologies: contributions of ICT to teachers’ professional development (ECO4LEARN). The
Ministerio de Educacién, Cultura y Deporte from Spain, supported this research. The aim of the project is to
analyze and understand the ways in which learning ecologies contribute to the development and
improvement of the professional activities of primary school teachers.
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account three basic tenets of educational change (UNESCO, 2008): basic knowledge of ICTs; a
widening of knowledge and the creation of knowledge via the use of ICTs.

Authors such as Oblinger and Oblinger (2005), Palfrey and Gasser (2008), Prensky (2001), or
Tapscott (2009) quoted by Sangra etal. (2001) highlight the characteristics of the new
generation of learners in our classrooms. While some authors argue that there has not been a
generational change as such, but rather that changes have been determined by the context in
which young people are growing up (Bullen et al., 2009; Bennet, Maton & Kervin, 2008; Jones
& Cross, 2009; Kennedy et al., 2006; Romero et al., 2010; Selwyn, 2009), it is clear that teachers
are aware that their skills need to be updated to deal with the new scenario they face.

The teacher nowadays also must evolve into a different role, becoming a facilitator of learning
rather than someone who is transferring information, a content generator, promoter of the
use of ICT, especially in social networks and Web 2.0 tools. With this vision of what the future
teacher should be in the school environment, we have chosen to look at different cases in this
investigation to which we have referred to as “champions” or pioneers of educational change.

Lifelong learning ecologies

The concept of ecology, developed by different authors such as Barron (2004, 2006), Brown
(2000), Luckin (2010) or Uden, Wangsa and Damiani (2007) moves beyond Communities of
Practice, Interest groups or Learning Communities and further even than social networks,
given that these only exist as selected components of each individual’s learning ecology. From
this viewpoint, we understand the concept of learning ecology to be “a set of contexts made up
of configurations of activities, materials, resources and relations generated in physical or
virtual spaces, which provide opportunities for learning” (Barron, 2004, p.6). The conflict
between physical or virtual, as they appear in this definition, has currently changed into
juxtaposition.

We understand that learning ecologies are composed by different contexts and elements, with
or without a technological base, that people use and manage for their professional
development. These elements can range from institutionalized classroom courses to
participation in specialized social networks through reading books or watching a television
program. Each and every one of these elements is part of the learning ecology of an individual,
who decides which ones to use, activating relationships with other people and environments
that can bring and acquire new skills. This ecology as a set of elements, which go beyond a
social network or community of practice, is undoubtedly mediated by technology; expand
geometrically action, multiplying creating learning opportunities.

What is still unclear is whether learning ecologies, in the contemporary sense, with the
scenarios described so far and influenced by ICT, can enhance formal learning systems that
have been used so far. This is the reason why different questions arise in this context: Is the
concept of learning ecologies a valid way to explain and increase levels of personalisation in
life-long learning? How can each individual use his/her own learning ecology in order to
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improve his/her professional activity? Which success factors or strategies need to be
identified? What role does ICT play in the setting up of these ecologies?

Methodology

With the general aim of this project, the research that we propose is part of a methodological
paradigm that integrates two aspects: the interpretive perspective and socio-critical
perspective. Thus, the aim we pursue is not only focused on describing and understanding
learning ecologies along the lives of teachers, but also the transformation of both the practice
and the socio-educative scenarios and the decision making that make this transformation
possible (Sandin, 2003). In order to obtain a comprehensive view of the reality analysed,
quantitative and qualitative methods were considered (Del Rincén et al.,, 1995) forming a
mixed methodology (Hernandez et al., 2006; Hesse-Biber & Leavy, 2008).

The investigation procedure takes on 5 phases of development. In particular, to achieve the
proposed goal, analysing and understanding the contributions of learning ecologies in the
development and improvement of primary school teachers. We propose, first, to
conceptualize learning ecologies for teacher education: understanding what they are and how
they are configured, what are the main components and in particular those related to ICT.
This first step of mainly theoretical, based on an exhaustive review of the literature, combined
with the Delphi technique in which 10 national and international experts involved in the field
of teacher training and educational use of ICT, allowed us to develop criteria for the selection
of cases on teachers whose learning ecology for Training ICT is a key role.

In this paper we present, namely, the results obtained after the application of the Delphi
technique, which allowed us to determine the criteria that have been taken into account in the
selection of cases addressed in the next phase.

Delphi technique

As the aim of the project was to first conceptualize learning ecologies for teacher training, -
understanding what they are and how they are configured, what are the main components and
in particular those related to ICT, among others, it was decided to work in parallel and in
combination with the literature review as well as the use of Delphi technique.

After exploring the concept of learning ecologies for the professional development of teachers,
from the literature review, we proceeded with the Delphi technique and the extraction of the
key elements that make mediated learning ecologies through ICT training.

Based on the theoretical bases identified, a qualitative exploration was carried through the
Delphi technique, which is based on the principle of collective intelligence (Parisca, 1995).
Furthermore, this is primarily employed “in cases where judgmental information is
indispensable, and typically use a series of questionnaires interspersed with controlled opinion
feedback” (Okoli & Pawlowski, 2004, p.16). This technique allowed us to explore the
perceptions of experts in the field of teacher training and the use of ICT in education
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regarding the key elements in the learning ecologies of teachers. Experts were chosen based on
their level of experience in the use of ICT in education, both from the point of view of
teaching and research. We believe that this technique adapted to our initial target due to the
emerging nature of the subject matter, targeting, therefore, the prospective analysis.

In terms of the number of participants required to a Delphi, this varies according to the
research goals. Brockhoff (1975) carried out some tests comparing face-to-face and the
dynamics of the Delphi communication and regarding group performance and expertise. He
concluded that groups as small as four can perform satisfactorily. Regarding this
recommendation, the process that followed was the completion of two rounds that consisted
of 18 national and 3 international experts in these previously described areas.

The first round was aimed at, apart from some open questions, receiving information from
these experts about their views regarding what ecologies contribute to professional teacher
development and what components characterize these ecologies. From the analysis of the
information obtained in the first phase and in order to obtain the highest degree of consensus
among the experts, a questionnaire was designed to be completed by the same participants
from the previous phase.

The questionnaire was divided into four blocks based on the questions raised in the first
phase: How do today’s primary school teachers develop themselves and stay updated? What
specific components -resources, activities, face-to-face interactions or not, networks, etc.- help
the professional development of primary school teachers? Which of these components
promote a more efficient improvement of educational practice in terms of transfer? And, what
are the benefits and drawbacks of each of these components in a teachers' professional
development?

Each block contained a number of items from the responses taken from the previous round
and were rated on a scale from 1 to 5 depending on the degree of overlap among expert
responses as well as to the block to which they belonged (with elements as updated cited
resources, the degree to which specific components were expressed by the experts in the
previous round with regard to the professional development of teachers, the degree to which
these components promote the improvement of educational practice and the benefits and
disadvantages of the identified components that were expressed in the previous round).
Subsequently, a descriptive statistical analysis of the questionnaire responses was conducted in
order to validate the items identified in the first phase and sort them according to their
ranking according to the experts (from highest to lowest), in which Mean and Mode values
were used.

It is important to emphasize that the questionnaire aimed to validate the detected items and
helped us organize and sort them according to relevance expressed by the experts themselves.
Consider the results shown below.
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With the general The results obtained after consulting the experts using the Delphi technique
are presented in the following table which is organized into blocks that represent the most
relevant sets and items that compose learning ecologies which additionally to provides a Mean

and Mode index for each one of its components.

Formal training courses

Teacher Communities and Groups

teachers currently stay
updated?

Block A: Self-training
How do primary and 1.AThrough content on the web (blogs and|
dary school content generated by other teachers)

1.Blended (Mean: 3,07, Mode: 4)
2.Face-to-face (Mean: 2,85, Mode: 4)
(Mean: 3.5, Mode: 5) 3.0nline (Mean: 2,71, Modae: 4).
2.A Through social networks (eg Twitter,
F)acebook or Tiching) (Mean: 3.28, Mode:
4

3.PLE, books and magazines online and in
print. (Mean: 2.8, Mode: 2)

1.Investigation and innovation groups (related to one or more projects (Mean: 3,3, Mode: 4)
2.Exchange groups not necessarily related to a project (communities of practice or common
interest, informal and or spontaneous working groups) (Mean: 3,2, Mode: 3).

3.Associations

4 Attending seminars or conferences (Mean: 2,6, Mode: 2

5.Foundations and institutions (Mean: 2,5, Mode: 2).

Block B:

Face to face interaction: Online interaction

Resources and digital and analog media Training activities of different types

What specific
components (resources,
activities, or face to face
interactions, networks,

development of primary
school teacher?

etc.) help the professional

1.Peer interaction from an informal point of
view (Mean: 3,9, Mode: 4)

2 Professional networks (e.g. Movimiento
de renovacion pedagdgica de Catalunya,
Asociacion Rosa Sensat, Asociacion
Espiral (Mean: 3,6, Mode: 4)

3.Peer interaction from a formal point of
view (Mean: 2,5, Mode: 3)

Mode: 4)

(e.g. XTEC) (Mean: 3,1, Mode: 3)

Mode: 3)

1.Educational networks based on teacher|
initiative (for example Tiching) (Mean: 3,2,

2.Educational networks (Promoted by
regional govermnments, businesses, etc.

3.Social networks in general (Mean: 3,07,

1.Courses and training at the institution
where they are working (mean: 3.3,
mode: 5)

2.Courses and activities with teachers
from other schools or associations
(Mean: 3.1 Mode: 5)

3.Courses and activities offered by the
administration (recognized) (Mean: 3.1
Mode: 4)

4.Conference Courses, workshops and
activities offered by higher education
institutions (Mean: 2.7, Mode: 2)

5. MOOCs (Mean: 2.2, Mode: 2)

1.Portals and educational websites created by
teachers, search engines and educational
resource repositories (Mean: 3.3, Mode: 5)

2. Educational Blogs (Mean: 3, Mode: 4)
.[3.0ER (Mean: 2.8, Mode: 3)

4 Magazines and specialized books on
educational issues (print or digital) (Mean: 2.7,
Mode: 3)

5.0nline spaces created by the institution
themselves. (Mean: 2.4, Mode: 3)

Block C

Conditions that must happen for the
transfer of teacher training in the
classroom

With regard to the training of teachers
in the improvement of primary

education, emphasis is placed on

Teacher learning communities

Which of these
components promote a
more efficient
improvement of
educational practice in

1.Understood as an organic process of
adoption and not necessarily conscious:
the intrinsic (internal or personal factors of
the teacher, personal motivation) (Mean:
3.5, Mode: 5)

1.Teacher training at their institutions
arising from institutional strategy or
recommendation by a directive team to
solve specific issues situated in the actual
context of teachers increasing their

1.Teamwork with teachers from the same school or teachers from other schools that may
happen in relation to a particular project or issue on a more timely basis, because it would
associate the permanent learning communities. (Mean: 3.4, Mode: 5)

2. The creation of leaming communities and spontanecus communities of practice
voluntarily established where experiences are shared horizontally. Notably, the teachers

and drawbacks of the

identified components in

the professional
| of t

h

2

2.Ability to identify with peers and learn about different proposals. (Mean: 3.7, Mode: 5)
3.Ability to access a large number of resources for implementation in practice. (Mean:
3.6, Mode: 5)

4. Promotion of an open teacher profile that is dynamic and critical to the educative;
system and the practice itself. (Mean: 3.5, Mode: 5)

5.0ther courses of action in the classroom were suggested to them. (Mean: 3.57,
Mode: 5) and the broadening of the educational skills of teachers. (Mean: 3.57, Mode:
5)
6.The promotion of reflection on educational practice. (Mean: 3.5, Mode: 5)

7.The promotion of permanent leaming ( lifelong and wide life learning). (Mean: 3.5,
Mode: 4)

8.The creation of communities of practice. (Mean: 3.3, Mode: 4)

9.Respect and consideration of the individual interests of each teacher in their|
individual training. (Mean: 3.2, Mode: 5) Promotion and proliferation of languages,
systems, resources, devices, etc. (Mean: 3.28 Mode: 5)

10. Proliferation of new learning environments and spaces. (Mean: 3.28, Mode: 3)
11.Promotion of improvement training. (Mean: 3.21 Mode: 3)

12.Promotion of the movement of materials and closed resources (and often printed) to
open resources. (Mean: 3.07 Mode: 4)

terms of transfer? Why? |potential for transfer to the classroom. It involved in such interactions are often the most innovative and often maintain more or less
may be in face-to-face or online. (Mean: ~ |2. Extrinsic (external factors: employment |stable communities. (Mean: 3.3, Mode: 3)
3.2, Mode: 5) context, the faculty group atmosphere, 3. Personal interaction that from individual created teachers make up the community.
2 Individualized training, understood as a |faculty) (Mean: 3.07, Mode: 3). (Mean: 3.14, Mode: 3)
more personalized training and that be
considered to become more efficient. It can
also happen face-to-face or online. (Mean:
3.2, Mode: 3)

Block D The most emphasized benefits based on order of importance identified by their Identified drawbacks (based on the same ordering criteria of benefits)
ranking in the questionnaire
What are the benefits 1.Ability to share experiences and information of interest (Mean: 3.9, Mode: 5) 1.Not everyone responds with the same motivation and participation (Mean: 3.57, Mode: 5)

2.Sometimes, the permanent updating of teachers does not result in any fransfer to|
educational practice in the classroom or towards any other end. (Mean: 3.2, Mode: 4)
3.Permanent changes in the teaching-leaming practices without consolidating practice.

(Mean: 3.2, Mode 3)

4.Said components are not useful for non-permeable innovation centres. (Mean: 3.07,
Mode: 5)

5.Generation of feelings that resource selection results to be too time consuming as well as|
feelings of very rapid change and insecurity. (Mean: 2.8, Mode: 3)

6.0nline activities are often perceived as individual activities and difficult in practical
application. (Mean: 2.78, Mode: 3)

7. Teachers do not receive training in the proper use of resources and tools. (Mean: 2.71,
Mode: 3)

13.Response to a joint project for diagnosis and fraining centers. (Mean: 2.7, Mode: 2)

Figure 1. Results of the learning ecologies components

Discussion and Conclusions

The first point we would like to highlight in the discussion of results is that this research
becomes even more meaningful regarding the findings described below because the experts

consulted are professionals who come from face-to-face models.
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In relation to how primary school teachers update themselves today, experts stress
independent learning through access to blogs of other teachers producing similar content,
social networking, reading books as well as printed and digital magazines. Additionally, the
order established from the assessment of the questionnaires indicates that, according to
experts, teachers are trained more efficiently from the content developed by other teachers
that can be related to their daily practice, which consequently leads to more active
participation and moves aside those levels established by other experts in the field.
Furthermore, innovative actions in the school itself, community interaction, educational
groups that aim to exchange concerns and best practices can be considered elements of
valuable training for faculty experts. Finally, training courses, whether face-to-face, online or
blended have been expressed to be something less valued which indicates that experts believe
that the use of content generated by other teachers, conducting innovative actions in practice
and the exchange of experiences are more valuable for teacher training and updating.

About what specific components mostly affect the teachers’ professional development, we can
conclude that are personal interaction that takes place with peer exchange and the dialogue
established through participation in professional networking and educational networks, such
as those promoted from the regional government, companies, or associations. Moreover,
digital and analog media resources such as portals, blogs, websites, Open Educational
Resources, among others, are considered very useful for updating their needs. And finally,
highlights the different training types, such as conferences and seminars, courses and training
activities offered by the centre where they are working, other activities offered by the
administration or by higher education institutions or associations, as well as Massive Open
Courses (MOOC:s).

With regard to which of these components produces a noticeable improvement in educational
practice in terms of transfer, great emphasis is placed on the faculty —virtual or in person- as a
natural area in which teachers come together and share common concerns and projects. It is
in the faculty where dialogue activities, the creation of communities and working groups,
innovation, and the exchange of activities and training that are needed are promoted. Another
component is based on innovation activities in the centre based on the reflection, arising
from a permanent attitude of review and evaluation of practice that has a clear focus on
improvement and innovation. In like manner, distributed teaching resources through
portals can also be considered, since they can be used as examples for generating ideas that

can be put into practice. The training of teachers both in the centre as the individual itself can
also be highlighted.

Finally, regarding the advantages and disadvantages of the components that set the learning
ecologies that influence the teachers’ professional development, the experts participating in
this research mostly identified the reflection of practice, peer contact, the opportunity to
discuss common issues and questions, sharing resources and activities they already designed
and used before, and the promotion of innovation, all as advantages. As major drawbacks,
searching for resources is considered to be time consuming as well as the participation in
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workshops that sometimes do not result into any improvement based on the inability for
transfer, or the non-consolidation of some innovations or practices carried out due to
constant change and little stability.
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