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You see things and you say ‘Why?’ but | dream of things that never were and | say ‘Why
not?’

George Bernard Shaw

I ntroduction

The am of this document is three-fold. On the one hand it ams to inform the reader of
the MERLIN’s objectives and the methodology followed in order to achieve the project
god. On the other hand it ams to provide a redigtic account on the extend to which
TSER supported research activity conducted in the frame of research projects in the area
of Education and Training Innovation addressed and/or provided answers to the
Programme's research concerns and on the bases of the results obtained to introduce the
st of indicators which forms the bases for a didogue between assessors and the
participants of the cases/projects.

The gructure of this report follows this three-fold perspective and is thus divided in three
chapters where chapter one is an overview of the objectives and methodology, chapter
two introduces, in a concise manner, the results obtained in in-depth review of 11 TSER
supported/related projects —under the set of MERLIN transversal research questions, and
chapter three describes the set of indicators that emerged from the work done. This set of
indicators will be negotiated and refined in the subsequent phase of the project. The find
st of indicators on new methods and practices in learning environments mediated by the
use of ICT will be presented in the project’ s Sixth Ddliverable.
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1. Overview of the Objectives and Methodological Consider ations

The principle operationa objectives in MERLIN is the review of RTD reaults of a cluster
of TSER and EMMTF projects in the area of learning innovation under a pre-defined set
of factors. The project through an iterative process, is developing a conceptua framework
which, on the one hand is to inform us on the progress made —via the implementation of
the cluster projects, towards the achievement of principle IV Framework Programme
objectives- as these are reflected in the TSER Programme Orientation, and in doing so
identify the effects of these projects on learning innovaion under the scope of:
innovation in learning, instructional/organizational and socio-cultural change, and on
the other to articulate policy recommendations.

Thefocus of andyssison

- pedagogic innovation —as an emergence of Community RTD activity

- inditutiond/organizational  innovaion —as an emergence of Community RTD
activity focused on the changing paradigms in learning/teaching

- socio-culturd innovation — as a consequence of the knowledge base generated by
the Community RTD supported actionsin the area of “new learning approaches’.

The project activity cdls for the assessment of a cluser of dready finished research
projects mainly from the Second and Third Cals of the former TSER programme as well
as projects from the Joint Multimedia Cal with a TSER component that have recently
finished or are in the last phase of development. The research questions to be responded
by the project have been formulated on the bases of research issuesitasks outlined in the
Programme's Cdls. The project activity is being implemented under the orientation of
Cluster Evauation and under the scope of the Context Input Process Product Evauation
Modd (detals ae given in Ddiverable 1). By reviewing the intermediate and find
reports of these clustered projects MERLIN is to identify the methodologica trends, and
prevailing learning scenarios with the use of ICT, as wdl as policy recommendations
these projects produced/suggest. The first phase work cdls for the review of such a sub-
set of projects.

A firg round review of projects facilitated the creation of the anaytica thematic sructure
for the subsequent work, including the andyss of some TSER projects from the 3rd Call
and whose objectives were related to the research concerns embedded in the project
objectives.

The projects considered for review in the firsd round (in the frame of WP2) were
PEDACTICE, REPRESENTATION, PARLEUNET, IN-TELE, NETLOGO (EMMTF
supported) and DELILAH (TSER supported).

The second round projects andlysed in WP 3, placed in the I and 2" TSER Cdl of the
IV Framework Programme, were CL-NET, DELILAH and STTIS. The assessment of
these projects have provided the frame for the in-depth review of the three cases analysed
via a refined deductive methodology, in WP4, those being COMPETE, NATCCC-PS and
IVETTE. This was done under the scope to inform the development of policies and
decison making regarding innovatlive methods and practices in learning environments
mediated by the use of ICT. The andyss of these projects facilitated the formulation of
indicators which are reported in the section that follows. In the perspective given above it
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is clear that MERLIN's scope of activity is not on the evauation of the set of sdected
projects per se but rather on the assessment of ther results in terms of their impact on
Programme objectives and for the purpose of defining indicators for themetic aress for
the assessment of currently on-going projects.

1.1.  Programme(s) Objectives

TSER Objectives and Orientation

The TSER objectives play a principle role in MERLIN in that these conditute the
framework of objectives that the project has to respond to via the identification of
“indicators of change’. The work undertaken in MERLIN comes to inform the public
whether or not recently funded research activity in the area of Education and Traning has
made a contribution towards the achievement of the TSER objectives and in pardld to
identify the added va ue behind the conduct and result outputs of such activity.

As reported in Ddiverable 1 “Monitoring and Evauation of Research in Learning
Innovations’, the TSER objectives were integrated in the research concerns not only of
the TSER Cdls but, due to ther transversa nature, in those of other Community
Programmes, namedy the Tedematics Application Programme, SOCRATES and the Joint
Multimedia Cdl. A discusson on the diginct objectives of the EMMTF initidtive is
provided below.

The TSER Programme's Area |l (Research on education and training) recognized on the
one hand the demographic changes in Europe and its culturd diversty and on the other,
the capabilities offered by new technologies, st its gods on a three-level perspective
where,

1. In the short teem the am was to provide a European base of information,
knowledge and common references, covering more specificaly the European
aspects and the European dimenson of education and training to researchers and
policy makers.

2. In the medium term, the am being, on the bass of the work on these European
aspects, to build a community of research on education and training in Europe,
linked to the developmentsin educationa and cognitive sciences.

3. And in the long term, to strengthen the contribution of the education and training
to sustainable development, employment, and innovation in Europe.

The Programme's Area |l, drongly related to MERLIN's research interest, cdled for
research to be undertaken by the European research community and that had to facilitate
our knowledge base regarding the problem areas outlined here:

Lifelong learning and educational goals: Andyss and reformulation of educationa godsin
the light of anticipated developments in society a large (progress of technologies, evolution
of the labour markets, development of new perspectives on knowledge) using notably
case-study descriptions from various European countries. Of particular importance is the
role of lifdong learning as a prerequidite for societies increasngly based on learning and
knowledge, how socid and working conditions could promote lifdong learning; and how
this could be reflected in the formulation and implementation of educationd gods. Key
themes will be identification of future educationa needs and their implementation in
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policies, the rdationship between E&T sector and working life including strengthening
goprenticeship training dements in schools and higher education systems; the role of generd
theoretical eements in vocationd education and training, and new modes for combining
work and training over the life cycle.

Implications of societal developments for the E& T system: E&T is facing a number of
societd  phenomena directly influencing the conditions of teaching and learning. It is
widdy acknowledged and often dtated by educationa experts and practitioners that
devdopments in the society such as the changing family dructures, the ageing of the
population, socia excluson as well as the entetainment industry and deviant behaviour
ae ds chdlenging the E&T sysdems Empiricd research assessng trends and
interventions are needed on key issues the influence of massmedia and the
entertainment industry on the education process; violence and drug abuse in schools, new
educationd roles of schools in the context of changing family dructures, including
perceptions of teaching tasks, socid integration models and reationships between
educationd and socid policies a appropriate levels new demands for education and
traning in the context of a growing ederly populaion; integration of dissbled students,
and consequences of multiculturd societies for learning and teaching.

Educational implications of the European integration process: Given the diversty of
national sysems, new efforts should be made in order to sudy the educationd
implications of the integration process. More specificdly, atention should be given to
comparative, empiricd andyss of the drategies followed by naiond E&T sydems to
address the European dimenson. Key thematic aspects of this should be: the impact of
the European diverdty on the practice of learning and teaching in Europe; the potentid
for common dements in curricula in the context of mobility and free movement of
labour; and inditutiond and organizationad adaptation in the E&T sysem in the context
of European integration.

E&T, the labour market and economic growth: In modern economiesit is recognized theat
invetment in human capitd is a precondition for economic growth. From the
individud’s perspective, the reationship between E&T, especidly vocationd education
and training, and the potentia for labour market participation, is of outmost importance.
Attention should be paid to how flexible arrangements in working life could be used as
indtitutionalised mechaniams for improved invesments in E&T, as wel as to deveoping
a better understanding of training, competence and skill gaps and economic actors
cgpability to identify them. Other key themes will be the effectiveness and flexibility of
the E&T sysem vis-avis labour market demands with a critical view on the role of
public policy amed & enhancing human capitdl as a tool to avoid unemployment;
vocationd training needs in societies increesingly based on learning and knowledge, and
the role of the socid partners in the labour market in developing vocationd training
systems of high quadity and relevance.

E&T's contribution to fostering innovation: Research on innovation in the E& T system
itsdf and the cgpabilities of E&T to foder or dimulate an innovation oriented culture in
companies and society at large is of high relevance, as are lessons on how E&T systems,
whether in collaboration with industry or other users, may develop schemes to support
the excdlence and high levd competence required by innovative societies A further
theme, where research is required, is on the identification and assessment of eements in
the education process which are conductive to fodtering an innovaion culture. This
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includes new learning approaches directed towards the shift from teeching to learning
(collaboretive learning, problem-based learning, learning to learn etc). E&T will dso
have to respond to new chalenges emerging from the information society. The E&T
sector itself has to address the ICT reated issues. It needs to include learning demands
gemming from the widespread use of ICT, as well as undergo transformations in order to
make the best use of the new technologies and new educational material. The pedagogica
and cognitive aspects of the innovative use of ICT in E&T programmes needs more
goecific investigation, in order, for exanple to hdp improve the use of multimedia
products and services, as well as bringing out the gppropriate role for cognitive sciences
and other gpproaches in this context. A key agpect of E&T innovation is the integration of
new and emerging tools for learning and communication into exiging or changing
organizational structures, and research will be needed on pedagogicd and organizationa
agoects of learning, with particular atention to the use of multimedia technology and
telematic networks and to open and distance learning.

Under such an orientation the Programme Work plan suggested that research was to be
undertaken in the themes of:

Education and training palicies, European dimension and diversity
Qudity and innovation in education and training
Education, training and economic development

While dl three themes are of interest to MERLIN, of specid interest is the theme of
“Qudity and innovation in education and training” .

In the First Programme Cdl the research tasks involved on innovation approaches to the
use of ICT inlearning were:

1. Education and training policies, European dimension and diversity

And the tasks rdated to the innovative gpproach to the use of ICT in learning are:

° Andydss and reformulation of educationd gods in the light of anticipated
developments in society a large (progress of technologies, evolution of the labour
market, evolution of vadues in a multi-culturd society, development of new
perspective on knowledge) usng notably case-study descriptions from various
European countries.

The capacity for change and adaptation of educationa systems.
2. Quality and innovation in education and training

In this area most of the research task were related to the ICT themes:

o

Ressarch on internationd  trandferability explanatory modds of  multi-leve
educationa effectiveness.

Designing and evduaing new kinds of learning environments teking into account
avalable knowledge concerning cognitive, dffective and socio-culturd  factors
that influence learning processes and school organisational conditions that are
supportive to these learning processes. Focus on aspects that have not yet been
frequently studied and are very relevant from a European perspective.
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o

Scenarios of gpplications of new approaches to enhance the quality of education,
focused on disadvantaged learners in primary educeation.

Science and technology teaching as components of general education.
Approaches, concepts and methods in science teaching.

° The educatiiond potentid of the information society, research on the cognitive
agpects of the design and gpplication of new technologies in E&T, or on the
cognitive aspects of the design and gpplication of new technologies in education
and training and project involved on evaduation and methodologies for new E&T
products.

3. Education, training and economic development.

°  Scientific and technological literacy: research on socia and culturd aspects of the
teaching and mastering of technological knowledge.

In-company training strategies and the learning organization. Research on the way
companies determine their training needs.

Comparative research on co-operation between univerdties and corporations
amed a the training of top specidigs.

The Second Cal (1997-1998) concerning Area Il amed at the development of targeted
research focusng on macro, long-term issues and methodologicad approaches under the
scope of labour market and unemployment, the information society, and, minorities and
disadvantaged groups, in the sub-areas of

Effectiveness of policies and actions, European dimension and diversity
Methods, tools and technologies. qudity and innovation in education and training
Educetion, training and economic development

In this second cal the important themes related to the innovative approach to the use of
ICT in learning were, like the second one in Area Il: Research on educationd and
traning (E&T):

1 Effectiveness of policies and actions, European dimension and diversity

The capacity for change and adaptation of educational systems.

2. Methods, tools and technologies. quality and innovation in education and
training

Research on the cognitive aspects of the design..and egpplication of new
technologiesin E&T...

Research on evauation and methodologies for new E& T products...

3. Education, training and economic devel opment

°  Sdentific and technologicd literacy: research on socid and culturd aspects of the
teaching and magtering of technologica knowledge.

The liged tasks concern mgor socid, economic and technologica chalenges. labour
market needs and unemployment, the demands of the information society, disadvantage
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and socid excluson. The interdependence of these chdlenges were to dso receive the
required attention in research endeavours.

In this context, MERLIN’s evauation, on the bases of its interest, is concerned mainly on
the issue of “Methods, tools and technologies qudity and innovation in education and
traning”.

MERLIN through an investigation of whether or not the resesarch conducted has, on the
one hand addressed these interrelated problem areas in a manner that adlowed for new
knowledge to be generated, and on the other, whether the results of the set of clustered
projects, comprisng MERLIN's case dudies can fadlitate the articulation of policy on
E&T and the assessment of perspective research projects in the area Embedded in
MERLIN’s concerns is whether the TSER funded research activity has informed us on
how, while maintaining effectiveness, we can make educationd and training resources
more reedily avalable to the diverse population of Europe (and that both in terms of
culturd and age-divergence).

The specific research questions that MERLIN sought to answer via the review of
Community supported projects and their outcomes are based on the orientation and scope
of the TSER Programme.

EMMTE Orientation

The Joint Multimedia Cdl launched in 1996 was a joint effort of diffeent EC
Programmes regarding the building of learning environments of the future and improving
the quaity of the learning processes. The Task Force built on the achievements of the
Education and Training Sector's projects while combining the drengths of the sx EU
Programmes which came together to fund research and deveopment work. The
objectives of the Cdl not only relate directly to those of the TSER but emerge from and
build on concerns embedded in the TSER objectives orientation.

One can make the clam that the EMMTF orientation is a testing/demongtration scheme
of devdopments in learning technologies to formulate solutions for the existing socio-
economic concerns and divergence in our society. Such an orientation can hep us
enhance undergtanding regarding the process by which the new technologica solutions
can fadlitate the accesshility of quaity educationd and training provisons for dl
European citizens. MERLIN, in the frame of WP2 has undertaken the review of a sat of
gx research and development projects which, a the levd of ther objectives, manifested
grong links to the orientation of the TSER Programme’ s objectives.

The principa concerns of the Joint Multimedia Cdl, reflecting on the orientation and
objectives of the specific programmes paticipating in the Educationd Multimedia Task
Force, concentrate on the axes of: Technologicd and pedagogic innovation, School
involvement and teachers training, and, Cooperation and networking. These, as stated
above, am primaily on the building of learning environments of the future and a
improving the qudity of the learning.

Literature on the Task Force's framework and activity regards that the integrated cross-

programme nature of this new research enables technical research and development to be
combined with cognitive and socid research. This combination helps to guarantee strong
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learner involvement in the projects sdected while giving firm support to the overdl
disemination of the activities results and findings of these research and development
efforts.

As documented in the Cdl’s literature “the subjects covered by the projects include the
full range of primary and secondary curricula, from language learning and the socid
sciences to physics and mahematics. Vocationd training is addressed too, including
banking, microdectronics, metdlurgy, medicine, touriam, dectronic publishing; as wel
a more generic topics such as the environment, European culturd diversty, managerid
sills and the evduaion and accreditation of multimedia-based earning.” (European
Communities, 1998, p. 51)

The TSER concerns in this frame of activity is both of causd and effect nature
MERLIN’s review frame concentrates more s0 on the effect sde. In this regard the
MERLIN project was interested in identifying the activities undertaken in the EMMTF
projects that are of socio-economic naure and the impact of ther results in
addressing/achieving the TSER objectives.

1.2. MERLIN Objectives

MERLIN'S perspective to Innovation in ICT-based learning is reflected in the definition
it adopted and discussed in Ddliverable 1, namely tht,
Innovation in ICT-based learning may be seen as ealy adoption and
implementation of dgnificant new ICT-based learning theories and practices, in
order to improve and reform educational services, educational theory and the
educationa praxis.

As dated above the main am of MERLIN is to review the results of a cluser of TSER
projects from the Second and Third TSER Cdls of the IV Framework Programme that
have in their objectives an innovative gpproach to the use of ICT in learning. In doing sO
the am is to identify a set of indicators of change which could be gpplied in future
assessments

The project ams to capitdise on the results of the projects engaged as these were
implemented in the different contexts, looking for approaches to innovaion where ICTs
play a key role in teaching and learning processes. In order to help in the andyss a
series transversal research questions are posed for all projects:.

1) What are the new methodological approaches to learning in technology-based
learning scenarios and what is their efficiency? What are the new co-operative
learning processes, cross-curricular skills and role changes configuring technology-
based learning innovations? How effectiveness is considered in the different
innovations analysed?

2) What are the consequences for organisations when introducing these new ways of
learning, including European cross-cultural issues involved in the process?

3) What are the contributions of ICT to lifelong learning in terms of access to education

and training? Does the introduction of ICT stimulate the dual society and thus social
exclusion?
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In this regard the factors that concern the MERLIN project are efficdency in leaning,
inditutional/organizational and socio-cultural change.

The process which the project proposed to address its research concerns is through a
frame which includes the actions of:

Review and synthess of results from find reports produced by a series of projects
from the Joint Multimedia Cdl that have a TSER component, as well as from the 1
TSER Cdl, dl of them beonging to the IV Framework Programme deding with
innovative teaching/learning practices mediated by the use of ICT.

Identification of new teaching methods and practices in a series of TSER projects
from the 2"%. TSER Cdl, aea "Research in Education and Traning', currently
grouped in the cluger "Innovations via Technology”, by assessng the intermediate
and fina reports that have been produced, and comparing and contrasting the
outcomes with the ones from the projects mentioned before.

Review of the results of different TSER projects from the 3rd. Cal whose objectives
include the study of innovative gpproaches to the use of ICT in teaching and learning,
in order to include them in the cluster previoudy mentioned, assessng progress and
contrasting their outcomes with previous projects results.

Assembled a group of experts from the above mentioned TSER projects, who will be
asked to relate their results to a joint report about new methods and practices in
learning environments mediated by the use of ICT, its efficiency, and its contribution
to lifdong learning.

These actions are intended to:

contribute to the development of policies in the area dudied, by identifying common
research trends, issues and policy recommendations among the projects sdected, and
gynthesse the findings rdevant to policy meking in a draft report with
recommendations for dissemination to the wider community of experts and policy
makers.

edtablish a framework for a European-wide discusson by combining results for sad
projects with experiences made by policy makers throughout the organisation of a
workshop in order to prepare find recommendations for a new agendafor research.

1.3. Methodological Considerations: The process followed in the building of
indicators

MERLIN is an evduation natured project. The project’s evauaion orientation is that of
Cluger Evauation. Cluster Evauation “is evaduation of program that has projects in
multiple dtes amed a bringing about a common generd change. ... Each project
develops its own drategy, to accomplish the program goa, uses its own human and fiscd
resources to carry out its plans and has its own context” (Cheimsky, 1997, p. 396).
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Clugter evaluation addresses the following questions:

1. Ovedl, have changes occurred in the desred direction? What is the nature of
these changes?

2. Inwhat types of settings have what types of change occurred, and why?

3. Are there ingghts to be drawn from the program failures and successes that can
inform future initiatives?

4. What is needed to sustain desired changes?

The said orientation was selected amongst dternatives as its basic characteridtics are: that
it ishalidic, it is outcome oriented, it seeks generdizable learning, and it involves

frequent communications and collaborations among the partners. Cluster evaluation can
be ether formative or summative, but it has most frequently been both (id, p. 401).

Regarding the identification and formulation of “indicators of change” MERLIN is dso a
project of a meta-evaluation and reflective nature. Meta-analysis integrates the outcome
edimaied from multiple sudies to arive a an overdl or summary judgement on the
evduation questions. The am is, through a criticd review of the outputs of the recent
ressarch projects of amilar thematic orientation (Innovetion in ICT-Asssted Learning),
to activate a discourse between the “ projects’ (project outputs) and policy makers.

From an operationd point of view MERLIN is assessng a cluster of dready finished
research projects from the Second Cdl of the former TSER programme as wdl as
projects from the Joint Multimedia Cdl with a TSER component that have recently been
completed. By reviewing the intermediate and fina reports of these cases the project task
is to identify the main_scenarios, methodological trends, and prevailing learning scenarios
with the use of ICT, aswdl as policy recommendations these projects produced.

The MERLIN clustering of cases follows a three steps approach where in the first step
reviewed were a st of eght projects which facilitated the creation of an andyticd
thematic structure. This set of projects combined projects from the TSER Programme and
the EMMTF, those being:

- CL-NET

- Science Teacher Training in an Information Society

- PEDACTICE

- REPRESENTATION

- PARLEU-NET

- IN-TELE

- NET-LOGO

Additiondly, to these the DELILAH project was added, which, athough belonging to the
1% Cdl, it in itsdf holds a methodologicd approach to the andyss of leaning
innovations. This project condituted a frame for the andysses of the other projects
undertaken in MERLIN. (Details on the results obtained are reported on project
Ddiverables 02 and 03)

The second round assessment concerned the in-depth review of two of the three TSER
supported projects (CL-NET and STTIS) under the scope of the factors that emerged
after thereview of the first round cases.
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The work undertaken in the frame of WPs 2 and 3 (rounds 1 and 2) facilitated the
identification of “indicators of change’ for parameters tha emerged from the review of
cases. This was done with the design of a project specific insrument that was
continuoudy refined on the basis of evidences supplied by the review of the cases. The
second dtage (third review round) involved the in-depth review of three Area Il TSER
projects (clugter: Innovation in Education and Training via Technology), COMPETE,
NATCCC-PS and IVETTE, under the scope of MERLIN’s thematic perspective with
focus on:

identification of innovation scenarios

identification of methodologica trends

identification of issues emerging from the learning scenarios

identification of sodo-culturd, inditutiond and organisational perspectives to
ICT based learning

identification and sdection of socio-economic variables affecting ICT  based
learning

The review of the three projects consdered in this sub-cluster suggests that there are
diginct differences in terms of orientation, degree to which the focus was on the
development, gpplication and testing of learning technologies, and the extend to which
these addressed the issue of innovation in learning. Given this divergty it was not
recommendable to cluster the research findings of the three projects, but to rather treat
these from a case-dependent perspective.

The review of the three projects offered a new indght on the indicators identified in the
fird stage review and added new ones to the preiminary lis formulated by the MERLIN
partners. These are outlined in chapter two that follows and are further eaborated upon in
chapter 3.

A visud representation of the process followed is given below.
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STAGE 1

REVIEW
1% Round Projects:

DELILAH, CL-NET, “New
Assessment Tools...”

and

PEDACTICE,
REPRESENTATION,
PARLEU-NET, IN-TELE, NET-
LOGO

STAGE 2

2"°. Round

IVETTE, STTIS, COMPETE.

- Projects, to the light of previous results.

Review
process

SCOPE OF THE REVIEW

- Identify Innovation Scenarios
Identify Methodological Trends
Identify Issues of Learning Scenarios
Identify gender perspective to ICT Assisted Learning
Identification and Selection of Socio-economicvaigbles
affecting ICT Assisted Learning

Analysis and Classification of Third Call TSER Programme
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Continuous
assessment

EXPECTED OUTPUT

Creation of an Analytical
Thematic Structure (indicators)

Refinement of Critical
Indicators.

Summative assessment  of
outputs.

Policy Recommendations:
Periodic assessment
outputs
Policy briefs
Synthesis Report

!

Establishment of a European-
wide discussion

(researchers — policy makers)
on ICT — Assisted Learning
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It should be noted here that in the process of development the project sought
collaboration between itsdf and the cases reviewed. For a variety of reasons, externd to
the MERLIN partnership, a collaborative process in the review procedure was not
possible to the desired degree.

2. Assessment Resultsof 11 projects/casesunder thescopeof MERLIN'S
resear ch concerns

As earlier indicated the project assessed selected projects that revedled strong socio-
economic components in a three-step gpproach. In the frame of the Workpackage
Activity breakdown this gpproach was implemented as per:
Workpackage 2. EMMTF projects and DELILAH (sx projects reviewed)
Workpackage 3: TSER 1% and 2" round projects (three projects reviewed)
Workpackage 4: TSER 3" Call projects (three projects reviewed)
The assessment revedled that the results of the cases addressed issues of socio-economic
nature but the mgority of these concentrated their activity in the pedagogics of ICT
mediated innovation. The assessment facilitated the formulation of a set of parameters for
each of the pre-defined transversa questions put forward by the project. These gave the
bases for the formulation of a st of indicators, which were reconsdered in each of the
steps taken.
The sections that follow outline the principle findings and place these in the context of
the MERLIN research questions which in turn define the “indicators of change’.

21  Theextend towhich TSER objectives were addressed in the cases reviewed

The firg round review reveded that projects DELILAH, IN-TELE, NET-LOGO,
PARLEU-NET, PEDACTICE and REPRESENTATION do share common fegtures in
respect to their contents. The TSER Themes addressed by the reviewed projects are:

Designing and evauaing new kinds of learning environments teking into account
avalable knowledge concerning cognitive, dffective and socio-culturd factors
thet influence learning processes and school organizationa conditions that are
supportive to these learning processes. Focus on aspects that have not yet been
frequently studied and are very relevant from a European perspective.

The educational potentid of the information society, ressarch on the cognitive
agpects of the design and application of new technologies in E&T, or on the
cognitive aspects of the design and gpplication of new technologies in education
and training and project involved on evauation and methodologies for new E&T
products.

Scenarios of gpplications of new approaches to enhance quality of education.

The relevant research tasks in these projects were dightly different, but dl coincided on

doing research on cognitive aspects of the design, application of new technologies in
E& T, and evaluation and methodologies for new E& T products.
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Research task “Scientific and technologicd literacy: research on socid and culturd
aspects of teaching and technologica knowledge’ is addressed by projects NETLOGO,
PEDACTICE, REPRESENTATION and DELILAH, and research task “Effectiveness of
policies and actions’ is addressed mainly by project DELILAH.

Both of the second round projects, CL-NET and STTIS, approved in the second call of
the programme TSER, do share common features in respect to their contents. The themes
addressed by the projects are:

- methods, tools and technologies: quality and innovation in education and training

- educationd potentid of the information society

- research on the cognitive aspects of the design and application of new technologies in
E&T

- evaduation and methodologies for new E& T products

- dedgn and evduation of new kinds of learning environments (CL-NET)

The COMPETE project contributes to the socio-economic related objectives of the TSER
Programme;, namely the Programme's Area |l (Research on education and training)
which recognized on the one hand the demographic change in Europe and its culturd
diversty, and on the other, the capabilities offered by new technologies. The perspective
under which the Programme was set was.

In the short term the am was to provide a European base of information,
knowledge and common references, covering more specificaly the European
aspects and the European dimension of education and training to researchers and
policy makers.

In the medium term, the aim being, on the bass of the work on these European
aspects, to build a community of research on education and training in Europe,
linked to the developments in educational and cognitive sciences.

And in the long term, to strengthen the contribution of the education and training
to sugtainable devel opment, employment, and innovation in Europe.

The project NATCCC-PS did address TSER objectives in the sense that it aimed at
contributing to the definition of assessment tools for European cross-curricula
competencies which are consdered to be of high vaue and importance for benchmarking
and improving the qudity of European education.

Project IVETTE amed a magpping out inditutiona, learning and cross-culturd factors
that affect the implementation of virtud learning environments (VLE) and on the basis of
such mapping to propose recommendations to stakeholders on drategies for promoting
the implementations of VLEs.

The project’s objectives are highly connected to those of the TSER Programme Area |l
(3 cdl). The project addressed specific problem areas outlined in the Programme's
orientation, namey tha of lifdong learning and educationd gods, implicaions of
societal developments for the education and training systems, educationd implications of
the European integration process, and education and training's contribution to fostering
innovation.
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2.2  Project/casesresultsunder a set of transversal questions on lear ning/teaching
innovations

The gods of thefirgt round review projects are outlined here below:

- to invedtigate the potentid of new forms of learning arangements for improving
access to education and training for different groups, in particular excluded ones
(DELILAH)

- to create, aoply and test the organisationd, technologica, pedagogica and
psychologicd conditions for the development of media competence of sudents and
teachers in amodern Europe (IN-TELE)
to establish and operate a European online reference point for the use of operntended
educationd environments (NETLOGO)

- to dlow secondary school students to use date-of-the-art networks and multimedia
resources to learn about and collaborate on projects about the European Parliament
(PARLEUNET)

- to explore the potentids and the context of ICT in teaching and leaning
(PEDACTICE)

- to deveop a catography of primary school pupils representations about new
technologies (REPRESENTATION)

The review of envisaged outcomes reveds that while dl projects am a improving media
competence and criticad approaches to learning using ICT, there is variation in the scope,
focus, and depth. For example, IN-TELE, consdered a holistic approach looking at
cregting, applying and teding the organizationd, technologica, pedagogicd and
psychologicd conditions (concerned more with teacher training) depending on experts to
create learning materials and training courses, PARLEUNET focused on student and
teechers creating learning materids by themsdves for an area that isn't quite defined in
the school curricdum. Likewise, REPRESENTATION examined students perceptions of
ICT across Europe using concept mapping tools and methods, whereas, NETLOGO's
orientation was on the establishment and operation of an online reference point for the use
of open-ended educationa environments, where “..NETLOGO web-server with a unified
Web-based interface for access to the supporting tools and gpplications implementing the
basc and the added vadue sarvices of NETLOGO, with user documentation and a full
report on the technica and functiond specifications of the server and its online services’
Educationd software: a complete course for teachers n the use of Logo; Internet-platform
for education, development of methodologies and operationd models to encourage
teachers participatiion in collaborative working schemes, evduation of teaching and
learning; Invedtigation into the potentidl market of NETLOGO products and services
indde and outsde the European Union, including Eastern Europe and USA; Elaboration
of a technology implementation plan; production of a busness plan for further
investments needed and the potentia incomes.

DELILAH's envisaged outcome is the enhancement of our knowledge base on learning
innovation & the levels of both theory and policy and practice, with emphasis on the issue
of excluson. PEDACTICE's envissged outcome is of a different nature in that this
project amed a the devdopment of an ERML: European Resource Library, the
evauation of multimedia products. The two projects share an “intersection” in that both
looked into the issue of organizationd change —as did other projects. Agan both their
ams and results -great influence from the methodological approach, are different in that
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the latter oriented the teaching-learning practices whereas DELILAH evauated practices
applied.

The target population in dl five EMMTF projects is both students and teachers while
projects NETLOGO, PEDACTICE and REPRESENTATION dso include multimedia
desgners and developers, and policy makers as target groups. DELILAH varies
consgderably in that included in its target groups are the sectors of higher education,
compulsory school, corporate and the socidly excluded.

As anticipated the learning scenarios are condderably different; these range from virtud
campus, schools network, open learning, training in the corporate sector and telematics
training for voluntary community groups (DELILAH), to Internet based individudized
skill devedlopment (IN-TELE); changing of roles between learners and trainers (as in
NETLOGO) and to concept mapping a both the individua and classoom levels, on
vaious topics such a environmenta issues, higory and every day issues
(REPRESENTATION). In PEDACTICE, learning approaches related to different
pedagogica concepts were implemented. “To the schools, the project gives support in the
use of educationd multimedia and familiarises teachers with assessing products and
exploiting their innovative potentia i.e. with respect to developing their own content sets
of multimedia tools. To the univerdties charged with teacher training, the Library offers a
dynamic pedagogicd forum and a scientific plaform by which to introduce, to
experiment and to develop best practices, and to organise new teacher traning
programmes’. Networking and the Internet appear to be central.

The socio-economic eements projects amed to respond to vary as wdl. Specificdly,
REPRESENTATION and DELILAH provide the educationa decison makers with
useful information regarding meesures related to the implementation of ICT in schoals.
Further, REPRESENTATION via its action research approach and concept mapping
methods aimed a unfolding aspects regarding ICT usage not easly reveded through
more conventiond research methods. IN-TELE, more focused on technologica
dimensons discussed the importance of “media competence’ (the Internet based
communication means here that media users are able to access, comprehend, evaduate and
produce mediated contents), as one of the most sgnificant media for socid and economic
life in a unifying Europe. A secondary focus in IN-TELE was on the development of a
joint European identity —that not being perceived as a key factor, but rather as an
indrumentd one. NETLOGO intended to contribute sgnificantly to the EU policies
related to the application of “cross-culturd” tools in the learning process, enhancing
teaching cgpabilities such as credtivity, problem solving and student collaboration. This
project addresses directly the needs for communication and collaborative work by
providing a web ste and a plaiform for remote communication of developers and other
educational actors. PARLEUNET in turn looked at creating awareness about a European
Indtitution (European Parliament), generally spesking about Europesn citizenship being
an area of sudy.

As indicated in section 2.1 above, with respect to the socio-economic dimensons of
TSER the projects fal, mainly, under the tasks of Aress I, 2 Call: Methods, tools and
technologies. quality and innovation in education and training.

The main gods of the second review round projects are indicated here below:
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- Knowing the conditions for science teachers to successfully implement in ther
classes some curricular innovations, to document the obstacles that they need to
remove and to develop appropriste materids for reducing the effect of unfavourable
factors. (STTIS)

- To investigate the cognitive and didactica aspects of effects of computer —supported
collaborative Learning Networks (CLNs). CLNs ae learning contexts in which
equipment, information networks, but dso teacher, learners and learning methods are
included. (CL-NET)

The envisaged outcomes of the projects reved that while dl projects am on improving
methods, tools and technologies in education, the scope and focus are different. For
example CL-NET ‘s envisaged outcomes ae to make visble how CLNs enhance
knowledge acquistion and building, with a mgor expectation that CLNS communication
will become richer in content and varied. Others investigate what kind of tools and
support dructures facilitate collaborative knowledge building and whether students will
be enabled to be competent and active as self-regulated knowledge builders.

STTIS is focussing on reporting the state of the at on the use and vaue of informatics
tools in five partner countries, a study of sdected informatics tools in science classroom:
computational moddling and smulation, and red time experiments and display sysems.
Other reports as teacher trandformations in the use of computer tools, the use of imagesin
sciences, difficulties arisng when teachers are expected to adopt an innovative teaching
sequence, generd trends by teechers when facing different curricular  innovations,
elaboration of improved teaching trained materids guiddines for policy mekers to
communicate the research results with suggestions for improving the desgn and
implementation of teacher education programs and of didactic innovations.

The target population includes students from primary, secondary, vocationd education
and teachers experimenting with dl kinds of software in CL-NET while in project STTIS
the target population is teachers of science and technology classesin secondary schools.

As anticipated the learning scenarios are condderably different. The STTIS project
studies the teke up of innovaions with respect to informatics tools used, symboalic
representations and innovative teaching sequences for specific content. The project ams
to improve scentific traning for a European information society, making more room for
innovation in the training of science teachers improving ther adaptation to innovation
and contributing to a changing society.

In CL-NET, the main hypotheses were that CLNs can be introduced in regular schools
effectively, it promotes collaborative knowledge building, improving the number and
quaity of communication between students, and it effects conceptual change, moativetion,
cooperation and metacognition of students. Cross-nationd communication usng CLNS is
possible and valuable.

The COMPETE Proect was an dtempt to facilitate skills and knowledge vadidation
mechanisms for the purpose of enhancing the employability potentid of Europeans. The
project’s findings suggest that a the current stage in Europe the creation of a European
Skills Accreditation System is a rather premature condderation in that a variety of
related-to-its-setting  parameters need to firs be investigated/tested/  developed.
Specificdly, the project reports that
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“Two key issues for COMPETE can be drawn from these results Firstly, the complexity
and the context-dependent nature of VET, accreditation and occupational/skills
classification systems make it highly unlikely that *skills standardisation’ based on cross-
walking and convergence between the systems in place in member states, isa realistic, or
desirable, goal for COMPETE. This can to some extent be seen as a reflection of the
complex ‘learning patrimonies associated with the cultural differentiation of vocational
training and accreditation across Europe. A second the key problem for COMPETE is
therefore to capture these kinds of ‘patrimonies’; make them intelligible to users of
COMPETE tools, and more importantly, find some way of drawing out the implications
of these patrimonies with regard to factors such as the ‘equivalence’ of different
gualifications. On the basis of a representation of the ‘learning patrimony’ of a member
state, users of the COMPETE tools should be able to gain some sense of the value of
qualifications issued within that member state; the way the accreditation system works;
the way that work-based and informal learning is organised and accredited.” [Find
Report, p. 38]

The NATCCC-PS project, via its invedtigative efforts, reports and judtifies that there is
potential and added vdue in goplying ICT in the assessment of learning activities based
on current pedagogicd thinking —i.e. problem solving. It further discusses the theoretica
concept, modd and approaches of the assessment of problem solving seen as one of four
eements of the cross-curricular competencies needed to be benchmarked in European
education. In an indirect way the project touches on issues of equity suggesting that the
definition of indicators for assessment of problem solving learning Stuations improves
the quadity of education in European countries, contributes to better outcomes and new
drategies and thus results to ensuring equal access and performance.

The project IVETTE research outputs focus on the themes of effectiveness of policies
and actions, and methods, tools and technologies. The project brought into light that there
is a great ded of diverdfication in the manner by which the conventiond Europesn
inditutions of higher learning perceve VLE's and the scope of ther implementation
within the inditution. The project research findings are outlined herebelow in terms of the
three themesinvestigated in the project:

Institutional issues

The work undertaken reveded that in many inditutions VLES are embedded within on
going inditutiond interventions on a wider scae, but in many VLE implementation il
remains a the pilot phase, making difficult the way towards adoption.

Teaching/Learning issues

The project saw that within the context of new educational paradigms new functions can
be characterised by the <hift from traditiona teaching as a content provider and
“tranamitter” towards a mentor guiding and supporting learners through the process of
knowledge acquisition.

Cross-cultural issues

MERLIN - MONITORINGAND EVALUATION OF RESEARCH IN LEARNING INNOVATIONS 21



EU- DGXII-Key Action "Improving the Socio-economic Knowledge Base" MERLIN - Deliverable 05— Jnuary 2002

The issues of language and culturd differences conditute perhaps the two most important
dements for condderation under this theme. Although there have been legidative
resolutions referring to culturd diversty at the level of the member-states and Europe, it
is observed that these have not been embraced by the educationd policies of nationd
educationa authorities.

The assessment of cases of this sdection relaing to the 3 Cdl of TSER programme
demondtrates a low relevance of two projects in terms of the contribution to the MERLIN
objectives. This is the case for “NATCCC-PS’ and “COMPETE”. Although the projects
orientation and research issues clearly are of socio-economic nature focussng on
important aspects in education the outcomes do not sufficiently contribute to new ingights
relating to educationd innovation with ICT. The COMPETE research work was directed
towards competence building, or better towards systemg/platforms of competence tracing/
recording the definition of standards and the monitoring of skill development. NATCCC-
PS concentrated on problem-solving issues, especidly from a psychologicd point of view
aming a the definition of assessment tools for competencies in European education in
order to contribute to improvements in process of (school) education. Both projects had
been chosen for this cluser of research due to ther high potentid in addressng and
providing useful information to some of the transversd MERLIN research questions. The
results of the assessment of both cases findly came to the concluson that they do not
provide dgnificant information in terms of the objectives raised by the MERLIN project
in gathering monitoring phenomena and trends of innovation in educdion reaing to
teaching and learning methodologies, organisationd and cross-cultural issues and related
policy recommendations. Although indirect impact is given if target groups (esp. policy
makers, stakeholders for educationa drategy development) are sufficiently addressed by
their needs and the outputs of the projects work, the orientation of the cases is too much
focussed on topics which hardly can be transferred to the objectives posed by MERLIN.

In contrast to these cases “IVETTE’ turned out to be highly vauable since its main goas
and outcomes can directly be related to the MERLIN work. The god of this project was
to mgp out inditutiond, learning and cross-culturd factors that affect the implementation
of virtuad learning environments and to provide recommendations on drategies promoting
its implementation. Based on the discussion of case sudies, a set of reports on each factor
and dimenson was produced providing sufficient information on dl transversal questions
of MERLIN research. One of the reports reviewed is addressng directly the issue of
innovative teaching and leaning experiences while the others invedigate results
regarding experiences and potential in terms of pedagogy, the European diversty and
ingtitutional/organisationd factors.

Concisdy, mgor findings of IVETTE concern the financid redtrictions regarding ICT
innovation, the demand for more effective and efficient indructiona dructures, and the
rush toward using the internet as a technicd platform for the didribution of online study
perpetuating the assumption that learning with ICT is the answer to the current problem.
Our traditiond modds of desgning education with ICT ae inaufficent to effectivdy
ded with the chdlenges and bariers that we face as we create these new learning
communities. Maintaining a balance between the interaction of the facets of organization,
cooperation, collaboration, and learning againgt the needs and challenges presented by
new media and new technologies requires new thinking with flexible modes for
education.
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Rdating to new methodologica approaches to learning the IVETTE contributes to the
definition of indicators for innovation by pointing out the differences between traditiond
education and education in virtud learning environments. Furthermore the “new” users of
such environments were identified by defining their new roles (and atitudes) in virtua
environments. This gpplies for teaching daff as well as for learners, technicd gaff and
adminigration. But a clear focus is set on learners and teachers by the invedtigation of
their reationships and aspects of “collaboration”. Pedagogical concepts which were
conddered to be innovaive very much relate to learning theories of congtructivism. But
“traditiond” teaching methodologies are dso present, which cast shadows over the
innovative potentia of virtud learning environments. Pedagogicd modds combining a
different stages autonomous learning and project-based team work are usud, stressng the
importance of the authonomy of the learner.

One grong dimension eaborated in the report is directed towards socio-cultura aspects
that influence learning with ICT and cross-culturd barriers which can be characterised by
severd aspects such as language, caendar of courses and syllabus (curriculum). As
language concerns, a careful language management gpproach is necessary, otherwise we
wouldn't teke advantage of the potentid of virtud environments for crossng
geographical borders.

Indtitutiona innovation was manly defined by new organisstiona sructures required,
cost-effectiveness and efficiency. Here, again, differences to traditiond Structures were
worked out. The outlining of potentids contributes to the verification of MERLIN
indicators for innovation.  Hexibility is one important issue to be rdaed with the
requirements for the implementation and use of ICT in education. This influences the
whole organisationd dructure of inditutions to a large extent, including new needs for
daff deveopment and training and presents a cucid dement for organisationd
conditions supportive for making benefit of ICT potentids. However, one of the man
agpects for introducing innovation in education might be the question of financid support
and funding of innovative initiatives.

Socio-economic agpects of learning innovation are identified in IVETTE in outlining the
generd role and bendfits of ICT for the promotion of life long learning. Although these
issues were not directly addressed within the projects there are numerous implicit factors
which can be filtered out of the projects case studies and reports. Here, the influence of
ICT on the society and user groups addressed is made clear but specia attention is given
to the need of avalable technicd infrastructures for providing ACCESS and ensuring the
APPLICATION and USE of educationa innovation with ICT.

2.3 Casesresponseto MERLIN’s Assessment Reports

In an attempt to minimize the extend to which the assessment of projects reflected only
the views of the assessing team, requested from sdlected partners of the cases was the
review of the assessment reports and responses as to the degree of their accuracy.

This exercise had a hidden agenda built into it as it amed in an indirect manner to link
the cases with MERLIN's forthcoming workshop. The level of response to the
assessment reports is conddered rather low. Amongst the reasons for the low response
level is that partners in the cases reviewed are currently committed to other endeavours
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which suggests that the interest in work conducted in the frame of EC supported research
projects is sgnificantly reduced once projects reach completion. Another reason might be
connected to the high mobility of persons engaged in research activity.

MERLIN’s request for review of its assessment reports of the cases clustered was
responded to by participants of projects:

-  REPRESENTATION

- CL-NET

- DELILAH.

All three report that the assessment reports produced in the frame of the MERLIN
projects accurately describe their project’'s activity(ies) and research conclusons. None
provided MERLIN with comments regarding the content of the reports.

The responses were of the forms

“1 declare that the report about ... isa correct representation / summary of our project
and results’,

“Inall it is my opinion that the report produces an adequate overview of the project” and
“I have reviewed the report and found only some minor formal issues:

1. Many sentences arein present or future, while they should be in past.

2. Theway in which the results are presented could be improved by using assertive
sentences instead of headings. For example: say “ Disadvantaged groups suffer
from precariousness of arrangements’ instead of “ Equity issues’ only (p. 8). |
think this could help to improve the readability of the report.

3. | do not understand the last part, Other issues for the evaluator... | assume that
your report follows a pre-established framework. If so, it’s ok.

For therest, | feel very comfortable with the report. It reflects how ambitious the project
was —and how abstract, as well.”

24  Condderationsfor the building of indicators of change

Asearlier stated the MERLIN project conducted its assessment activity under the scope
of aset of three transversal research questions, those being:

1. What are the new methodological approaches to learning in technology-based
learning scenarios and what is their efficiency? Wat are the new co-operative
learning processes, cross-curricular skills and role changes configuring technology-
based learning innovations? How effectiveness is considered in the different
innovations analysed?

2. What are the consequences for organisations when introducing these new ways of
learning, including European cross-cultural issues involved in the process?

3. What are the contributions of ICT to lifelong learning in terms of access to education
and training? Does the introduction of ICT stimulate the dual society and thus social
exclusion?

The work conducted in MERLIN suggests that the prevalling factors for condderation
relating to the project’ sfirst transverse research question (see section 1.2 above) are:
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- New teacher and student roles

- Changesin the pattern of teacher-student and student-student interactions
- Thewaysthe application of ICT changes the organization of the classroom
- Cognitive aspects of learning mediated by ICT

- Attitudes of teachers, students and trainers

- Socio-culturd backgrounds

The issues that emerged regarding indtitutiond innovation are;

- inditutiond change

- ddf traning

- main actorsinvolved

- adopters and resisters to the adoption of innovation

- organizationa conditions supportive to new learning processes.

Aspects of sodo-economic nature that gppear to be addressed in the firs level andyss
indude:

- waysof promotion the LLL paradigm by ICT based experiments

- equity issues

- socio-cultural aspects

The assessment done over a period of nine months facilitated the drawing of a provisond
st of indicators for the parameters consdered in the project. Amongst the critical factors
identified in the cases reviewed are the following

- Innovation delivery is determined by the policy and innovation cycle of each
country. Countries have different cgpacities for delivery innovation & a given
pace (DELILAH)

- Leaning outcomes can be improved by the integration of improved
pedagogicd concepts which can be gpplied if ICT is introduced into
classsooms. ICT is seen as an important factor for achieving lifdong learning
and to decrease barriers between school education and daily life school
education and work place (PEDACTICE)

- ICT leaning platforms can enhance linkage between the educationa actors
(NETLOGO)

The predominant criticd aspects to congder in the sudy of learning innovation, as per
the eight project perspectives, are

- contexts

- locd policy

- caurricula

- infragtructure

- know-how

- confidence/competence levels

The assessment of eight projects financed by the programme I and 2 call of TSER and
EMTF suggests that a wide area of objectives are addressed in the projects. Selected due
to the dsrong socio-economic nature of components and intended outputs the cases
address many important issues as mentioned in the programme cdls and European
policies. It is a chdlenging task however to reach to a scdability of results in terms of the
research questions addressed.
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It can be observed that different methodologies of analyss and presentation of results in
deliverables and fina reports contribute to a difficult task to apply the developed research
indruments sufficiently and to full satifaction. Information not given in the reports does
not necessarily mean that certain research issues were not addressed since interviews and
other ways of interaction are not foreseen a this stage of the MERLIN project the
documented materid remains the only source for the assessment of issues. Furthermore it
must be dated that the communication initiated with al project coordinators is often
times not replied or only a an unsaisfectory level which makes a in-depth discussion
amost impossible. Furthermore project reports were sent to the coordinators but feedback
was low in many cases.

However, interesting results could be worked out so far, contributing to the project
objectives and the findisation of indicators to be applied in future work. Some
recommendations can dready be drafted a this stage relating to future policy in EU work
programmes. It cannot be ignored that al of the cases studied are already completed and
in some pats even “out-dated” concerning their degree of innovation. Indghts gathered
and documented within the projects are often times not anymore up-to-date and relevant
for future policies snce they were dready taken into account at alater stage.

As presented in the previous section, the review of project outcomes reveds that while al
projects amed a improving media competence and critical gpproaches to learning using
ICT, there is variation in the scope, focus, and depth. Most of the projects deal with
technologicd and educationa issues in school environments. Higher Education is
addressed as wdl, but less present. All are mainly deding with teachers and students as
target population, but other target groups are addressed as well like developers and
policy-makers. Although the learning scenarios differ very much from each project, there
is a common technologicd bases as the platform of research in mogt of the cases Usudly
it is the Internet and its applications as the darting point of the developments and
investigations. Collaborative teaching and learning issues gopear to be the man issue
which was congdered to be important for analytical studies and learning scenarios.
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3. Research Trends, indicator s of change and policy implications

3.1 Theset of Indicatorsof change

The assessment, review and andlysis of cases clustered in the MERLIN project have
through an iterative process, guided the formulation of “indicators of change’, which
upon thar vdidation by experts in the area of innovation in education, can contribute on
the one hand to the assessment of research endeavours in the area under concern and on
the other to the articulation of research policy. Reported in this chapter is the set of
indicators which form the basis for a discusson amongst a group of European experts on
innovation in Education, issues on research trends that emerged and the subsequent
activity to be conducted in the project.

In doing the analysis o the projects we offer a ingght on the indicators that point out to
the uses of ICT in learning and on the more rdevant functions and characteristics of that
are present in the learning environment. In this section we outline the contribution of the
andydgs done to the refining of the parameters and the definition of the indicators
previoudy used. The indicators are

311 Pedagogical factors affecting learning in ICT learning environments.
Critical indicators

Predominant Teacher roles

While new pedagogica drategies and 1CT-supported learning are closdly linked in most
of the experiences, it is not clear which of the two triggers innovation in the classroom.
The teacher roles identified in the projects are not dl innovative or a direct consequence
of, but in some way they emerge from a new understanding of the role of the teacher in
promoting innovations in |CT-learning settings.

It is generdly recognised tha the roles assumed by teechers are information transmission,
leading students actions, knowledge of fixed and precise contents which are capable of
being attained by students. How are these roles changed? Linked to the use of the Web
and other multimedia resources, in most of the ICT based learning settings, the role of the
teacher as the “ knowledge” authority a as the transmitter of knowledge is in danger
when usng extendvely sources of information different than of the teacher, or changing
the traditiond roles of the teacher. Here we present some of the predominant roles found:

- Teacher as learner in the classroom: Teachers are accepting that students might know
more than they do in certain and are ready to learn with and from them. This is due to
the fact that teachers can not essentidly be more experienced than their students
concerning competence in usng computer and new media, and that could be some
common development in project tasks. Such a collaborative gpproach leads to the
acquisition of ICT competence by both actors.
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- Teachers as tutor: among the many roles supporting the learning process, the tutoring
role is one of the most recognised. The tutor’'s role is not just the subject matter expert
but help to focus on the learning activities, solve doubts, update the contents.

For ingance, in  online discussons the tutor facilitates the communication, and it is
possible to distinguish one or some tutor roles:

- the tutor as modeller, which implies someone who simulated the learner by
creating materids and Stuations for active learning.

- thetutor as coach, consultant, referee, assessor and 'helpline'’.

- the tutor as scaffold. This role is more of a guide and monitor, bringing parties
together as manager, provider or broker.

- Teacher as collaborator of students. there are many ICT-based activities in which
project-based learning is the pedagogicd drategy. In such activities teachers tend to
participate as peers together with the students.

- Teacher as developer: Teecher deveops learning materids manly in dectronic
format, or provides input to professiona developers.

- Teacher as researcher: there is a trend in professond development of teachers that
promote the view of the teacher as a researcher of hisher own educationd
experiences as a way to reflect and interiorise the innovations promoted in the
classsoom. As ICT tools and products are involved in many classoom innovations,
teachers alone, or as partner of researchers in educationd research are able to use the
ressarch outcomes to help with planning and improving pupils learning experiences
with ICT, to make them appropriate to their needs within the curriculum framework
of the school.

- Teacher as lifdlong ICT trainee: being ICT literate is the firs step in the professond
devdlopment of the teachers. Teachers involved in innovations of any kind, and
paticularly in innovations usng ICT get more esdly involved in retraning in both
pedagogica and technical innovetions,

- Teacher as a team of teachers. In didributed e-Classrooms the teacher is more a
“team of teachers’ rather than an individud. This is because of the complexity of
collaborative courses, as the international ones or other types of didributed learning
arrangements.

Predominant Student roles

Teachers and students roles are interdependent. If the role of the teacher is of moderator,
tutor, etc, learners have to be sdf-rdiant, active searchers for rdevant information. A role
of sdf-reliant student is connected to a less directed role of the teacher. This raised the
level of students respongihility in learning.

The roles of students appear to depend on: &) the pedagogicd approach used in

classsoom, b) the context but specificdly on the roles played by the teacher, and c) the
classroom piers. Here we have some of the rolesidentified in using ICT:
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- Student as teacher: Socid and active learning can be encouraged ty the use of ICT
and new pedagogica concepts enable students taking the role of the teacher to be
more actively integrated in the teaching/learning process.

- Sudent as collaborator: students collaborate with other students and the teacher in
project-based educationd activities. Thisis particularly important in e-learning

- Student as co-operator: students cooperate in team work where ()he may undertake
various team roles (for example leader, expert, moderator, affective supporter, record
keeper etc).

Patterns of teacher-student and student-student interactions

The dgnificant changes in interaction among the actors of learning are linked to the
changing roles of teachers and students. The fact of working in teams is crucid not only
for the student-student relationship but for the teacher- student interaction.

In ICT-based learning there is an modification of the traditiond pedagogic triangle —
learner, trainer, content and that this being sought in the educationad sectors. This is
connected to the condructivis pedagogical approach, where is seen that interactions
among teachers and pupils depated from traditiona logo-centric, teacher-oriented
interactions towards informa, exploratory and meaning making negotiation discourse.
This is paticularly certain in a move towards tutoring functions of the teacher; even ICT-
based tutorial support systems are not merely technica problem-solving ads but afford
more persona support and mentoring.

With respect to communication paiterns, there is tendgon in the way information is
perceived and used, i.e. information as an object versus information as a questionable
source and as a means to communicate.

ICT tools are for students mainly tools of personal interaction, more than productivity
and information exchange tools A rich ICT leaning environment using
telecommunications is seen as a catdys for the generation of communicetive learning
processes and the adoption of asocid mode of thinking.

Online interaction: the interactions based in the mode of the online community of
learning is strongly supported by ICT tools. Condderations about the type of
communication should be taken into account a the time of sudying the interactions. one-
direction or bi-directional, communication synchronous or asynchronous, spread
geographically or not, one-to-one, small or large groups, moderated or unmoderated,
efc. Nevethdess, interactions among learning actors distributed geographicadly in large
groups hold huge organizationa problems.

Free interactions and relaivdy unstructured discussions amongst the group of learners
on the different dtes are common in teleconferences, but less in videoconferences. In
these environments, if the pedagogicd modd is transmissonbased interaction is less
direct than in in-class learning, and posshilities for intervening are less than in traditiond
educationa environments.
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There are other drawbacks in online learning. Communicetion is currently done mainly
by writing. Writing poses many limitations: since the syle of writing tends to be
minimadigic the choice of words get a dffeeent weght. This can lead to
misinterpretations which trigger unforeseeable emotiond reactions.

The establishment of interactivity among tutors of learners is then of crucid importance
for the success of the learning experiences, no matter are one-to-one (individud learning)
or one-to-many (learning in group).

The dgnificant changes in interaction among the actors of learning are linked to the

changing roles of teachers and students. The fact of working in teams is crucid not only
for the student-student relationship but for the teacher- student interaction.

Changesin the organisation of the classroom environment

In generd learning innovations chalenge the teaching function and school culture.  One
of the most dgnificant changes concerns the ways the organisation of the classoom is
affected. The changes in the teacher and students roles and in interactions as a result of
usng ICT affect classoom organization as a whole. The teachers are required to adapt to
these contextua changes.

Changes are dso connected to the epistemological view of the learning subject, to the
learning drategy as ae to the organizationd inditutiond matters. Change of organization
in the classsoom appears to be caused by the combined effect of the media and the
aoproach gpplied to the teaching of the subject matter, by placing emphasis on the
learning processes rather than the outcomes, and on socid learning rather than individua
learning.

Here we have some of the indicators most observed in innovations:

- Flexible organization of learning spaces. experiences usng ICT change the
physical location of the classoom from regular classsoom to the lab, from the located
classroom to the virtud classsoom with more learners spread through other centres. The
effectiveness of the different classsoom organizations is a matter of discusson (for some
teaching with ICT is more effective in classooms than in labs) and there is not a
conclusve solution. Compuer avalability in cassooms and/or labs affects, among
others, students arrangement in the classoom and the ways ICT-based activities are
performed (individud use, team work).

- Flexible class timetable: the class timetable might change as a result of the use
of ICT, specidly if the learning experiences involve sudents from other
classrooms or countries.

- Teachers workplace might be independent of the course and there is some
flexibility asto the hours of work.

In online learning, assuming that a virtud leamning environment is “any combination of
distance and face-to-face interaction, where some kind of time and space virtudity is
present”, the organizationd arrangements varies and depend on many factors, as for
ingance the number of indtitutions involved. The we can digtinguish:
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- Local virtual classroom, done by only one inditution, combining face-to-face
with dements of virtudity in terms of classoom timetable, and virtud classroom
gace, is closer to the regular in-class modd. The advantage is creating
experiences with other learners from other inditutions that otherwise couldn’t be
done. Thismodd keep the loca cohort of students as the centre of learning.

- Virtual-centralised-classroom, where the classsoom and course organisation is set
by only one inditution. This modd is fully virtud and fully digtributed in terms of
participants. Only one indtitution isin charge of or

- Virtual distributed classroom offering common courses, designing common
course materids, seminars, distance tutoring with Sudents of differing
nationdities and cultures across Europe. A coordinating inditution is necessary in
order to manage the organisationd problems.

Pedagogical strategiesin using |CT

Although there is no given pedagogy in ICT-learning innovations (we might find very
traditiond drategies in usng the most modern technologies), specific technologies tend
to support particular models of teaching and learning. The didacticd mode is embedded
in the experiences and mediated by the ICT tools.

The main pedagogica drategies used in most of the experiences are linked to cognitivism
and constructivism paradigms. According to cognitivism learning is the process in which
the learner acquires a proper understanding of the problem space; indruction congsts of
activities designed to facilitate the acquidtion of the correct representation of knowledge
by the learner.

With respect to constructivism, knowledge is distributed but constructed individualy. So
the focus is on the development of a sitable environment for acquiring knowledge rather
than for itstransfer. No mgor findings in this parameter.

Collaborative project learning methods based on inquiring learning require certain
autonomous study skills from the students.

A pedagogicad foundation spread in virtud learning is the modd of sdf-learning (also
called independent work, autonomous learning, etc): the learners in the modd of virtua-
centrdised classoom ae more sdf-rdidble students seeking information  interactively
and managing their own learning than students in the other modes.

Other usud pedagogicd models combine self-learning (specially in tertiary education
and in training) and project-based team work. Communicative approaches to learning are
a pedagogical approach in online learning that teke advantage of the possbilities of
communication among actors, and information seeking strategies.

Coqnitive aspects of learning mediated by |CT

This parameter, centrd to the research themes reviewed, required specia attention in
MERLIN’s subsequent review phases both in terms of outcomes and methodological
consderations made by the projects to alow for the emergence of evidence regarding the
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effectiveness of ICT in the learning process. It is the view of the research team that while
the issue has been consdered in the projects reviewed, it has not been investigated in
depth, s0 as to give conclusve results. The complexity involved in the investigation of
cognitive aspects of media is recognized, as it can not be isolated from the content and
other socio-pedagogica factors.

The fact that there is red reationship between how to use ICT and cognitive changes in
learning comes across rather strongly. However, many times this happens not due to ICT
initsdf, but on suffering the problem of using ICT.

Nevertheless, there are some interesting findings in the projects that are ether implicitly
or explicitly stated. As stated above there is an epistemologica approach to knowledge
and learning towards condructivism in innovative experiencesusing ICT.

Some of the indicators found are:

- Knowledge representation. Exploitation of dternative forms of knowledge
representation and less dependence on verbal expresson, as for instance concept
mapping.

- Socio-cultural aspects of cognition: socio-cultural aspects of cognition as result of
changing roles and interaction petterns. For ingtance, in videoconferencing an
interesting finding is that in discussions distance reduce the fear about spesking in
one's mind.

- Cognitive strategies. cognitive drategies used in ICT, as for ingance
collaborative drategies, open and scaffolding access to information, etc

- Epistemological beliefs bdiefs about how knowledge is influenced by the use of
ICT

- Sf-regulation strategies. strategiesto regulate learners own learning processes

- Meta-cognitive skills: meta- cognitive skills involving the use of ICT
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Attitudes of teachers, students and trainers towards | CT

Teachers dtitudes towards ICT ae connected to socio-culturd, professond and
technologicd barriers (learning patrimony). It is not only a matter of individua attitude,
but socid, professond and personal attitude.

A gened trend is that teachers, and students dike, via engagement with ICT tools and
products develop postive attitudes. The trends on attitudes observed in innovation with
ICT are explained below.

Attitude of teachers towards ICT appear to be depended on the four following
components. a) attitudes towards computer tools, b) towards the role they should play in
teaching, c) towards the way they can facilitate learning and engage students, and d)
towards the activity focus of the institution.

Attitudes towards computer tools With respect to the attitudes towards computer tools
there is a strong component of teacher awareness for demondrating in front of the
dudents to have a compdling media competence. Teachers could be uncomfortable
dudents noticing that might fail when using the tools, and this a result that repests
heavily in dl the environments in which the teecher plays very directive roles.

Teachers are dso aware of having &bilities enough to produce leaning materids using
ICT tools. Serious shortage of these abilities might produce as a consequence that
teachers wont fed sure with respect t its use.

Fnally teachers appreciate the aspect that of products enhance pupils motivation and
partly collaboration and that these products can be used in avariety of different ways

Attitude towards the role ICT play in teaching With respect to the attitude towards
the role ICT play in teaching, there is trend on ICT tools been integrated into the
regular courses. Teachers appreciated that ICT use strongly refer to course syllabus,
and teachers appreciate the aspect that of products enhance pupils motivation and
partly collaboration and that these products can be used in avariety of different ways

But in generd, tools which are not seen as ddivering sufficient value, or that take too
long to do so, tend to be rgected. Tools which offer something unique but important,
and do so without taking too much time, stand a better chance of acceptance.

For many faculty there is dso a negative attitude towards online learning as
compared to face-to-face interaction; virtua learning represents a dragtic departure
from prevaling practice that it's incongruous with therr understanding of the essentia
neture of teaching and learning.

There ae dso negative attitudes agang ICT, ranging from the traditiond
technophobic presumptions againgt technology, based in wrong dilemmas about the
effects of technology in the learning processes, to the socio-economic effects of ICT
in the employability of dteff, as for indance the fear of replacing traditional teaching
and teachers by ICT tools.
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- Attitudes towards ICT facilitating learning and engage students. With respect to
attitudes towards ICT facilitating learning and engage students, teachers experience
concerning planning, implementation and evauation of the use of ICT in dass ae
grongly referred to the course syllabus, and teachers appreciate the aspect that of
products enhance pupils motivation and partly collaboration and that these products
can be usad in avariety of different ways

Some vaue the way the computer use may circumvent student errors. Students will
too easily believe the computer, and take opportunities to stress that clear-cut results
can be wrong.

Attitudes of sudents towards ICT varies and ae heavily dependent on the
organisation of experiences and on the functioning of the tools. There are examples
on how attitudes of students would dramatically change if these two conditions are
not met.

We could bardy find mentions about attitudes of adminigtrators towards ICT, which
looks a promising areafor further research.

- Attitude in teachers towards ICT innovations according to the main focus of the
ingtitutions. There may be a difference in attitude in teachers towards ICT
innovations according to the main focus of the institutions in which they work. For
indance, in the case of universties the inditution is looking for prestige through
research in teeching, the attitude towards VLE can be podtive snce many of the
innovations in teaching are connected in different ways with the use of ICT.

Affective factors present in learning innovations with | CT

For teechers, many of the affective factors tha influence the use of ICT are very much
connected to their professional identity. If the professona identity changes as a result of
the needs of the use of ICT and of the new learning approaches used, teir professona
identity sakes. Teecher identity is persondly and socidly built, and it is difficult to
change

Given this view, it is easy to understand that teachers do not gppear confident with
repect to mastering knowledge and its cdlassoom gpplication, and that they are
concerned that society will not comprehend their new role, for which they wish to be
respected. Even if teachers are motivated and willing to apply 1CT-based innovetions,
they confront with the need to recondructing their own view for themsdves as what it
means to be ateacher.

Another affective factors mentioned are related to the working habits Teaches have
limited time to engage in innovations usng ICT, s0 they need to be supported by the
indtitutions a dl leves Furthermore, teachers do have regular working habits that can
change as a result of an innovation. A generd trend observed is that of teachers adjusting
activities to their traditiona working habits.

There is no doubt that students are influenced by affective factors. Nevertheless, we
could not find much on the andysis. Further research is then needed in this area.
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Socio-cultural factors affecting learning innovations with |CT

With respect to socio-culturd factors, it is obvious that there are variations between
nationa cultures and between content, kind and context of innovations, which ae
inevitably confounded. Nationd cultures, structures and practices themsdves hep to
determine the nature of innovations. Thus innovation can not be 'hed congtant’ whilgt
nationad culture and context vary. It follows that andyss mus treat this as a red
phenomenon rather than as a methodological flaw.

Learning innovetions chalenge the teaching function and school culture which is
dependent on the level of learning patrimony and different nationd learning patrimonies.
There has been reported aso socio-cultural differences among countries with respect to
technologies. Geographical differences linked to socio-economic and educationa factors
(North-South) influence the use of ICT: the provison of reevant equipment and finance
influence the use of computers, as well as the availability of technica support. Attitudes
towards technology-based ODL varies and ae connected agpparently with smilar
geographica culturd: Inhabitants of Northern and Western European countries show a
ggnificant preference for sudy with computers than students and professonds from
Southern and Centra/Eastern European countries. Nevertheless the importance and
weight of the facts need o be further contrasted and investigated.

Also, it sems that pupils from the upper class categories gppear to have richer
representations of ICT and that their knowledge on software and “computer processes’ is
much higher than in lower classes. Likewise, high achievers reveded richer learning
profits of the use of ICT devices and communication.

Attitudes towards technology-based ODL varies and are connected apparently with
cultural differences. Inhabitants of Northern and Western European countries show a
dggnificant preference for sudy with computers than students and professonds from
Southern and Centra/Eastern  European countries). Nevertheless the importance and
weight of the facts need o be further contrasted and investigated.

Also, it seems that pupils from the upper class categories appear to have richer
representations of ICT and that their knowledge on software and “computer processes’ is
much higher than in lower casses. Likewise, high achievers reveded richer learning
profits of the use of ICT devices and communication.

When in trans-naiond projects, it should be obvious tha linguistic and intercultural
factors are issues to invedtigate. Intercultura stereotypes are aso factors that are present
on learners. The use of ICT might facilitate to fight these phenomena, but further research
is needed. The use of educational materids in the loca language looks the best approach
a least a the pre-tertiary level. But the need of a common language of communication
through ICT poses difficuties that influence learning outcomes. The variety of school
schedules condtitutes condraining factors to a rich and meaningful networking between
educationd inditutionsin Europe.
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Intercultural stereotypes are dso present in international experiences. One of the
assumptions for successful online learning is that teachers and dudents being able to
explore the potentia communication partners from other cultures and countries involved.

3.1.2 Ingitutional factors affecting L earning innovationsin ingitutions

The issue of inditutional change is a raher difficult area of dudy, dthough the crucid
importance of this factor on any innovaion to be successful is wdl recognized.
Discusson on ortgoing inditutional factors on a wider scde ded with funding needed
for ICT infrastructure in schools, development of practices and adequate implementation
of ICT and gpplications. In this section we outline the most prevalent indicators of
changeinthisarea.

The introduction of ICT-based innovation require inditutiond changes of a wide and
unexpected range. There seems evidence of a developing “ culture of collaboration”
among dl actors (teechers, students, adminidrators) for successful inditutionaisation of
innovetions.

In schools, there are crucid indtitutiona factors for successful integration of ICT, as for
ingance the necessary flexibility on organization of the school or the curriculum help the
potentia impact of the ICT innovation.

Indtitutions are usudly pogtive towards the implementation of ICT in the educationd
edablishments. The changes should, neverthdless, be consder nether postive nor
negaive, but as windows of opportunities for inditutions. For ingance in the
implementation of virtud learning factors that are conddered podtive towards full
integretion are:

- cogt-effectiveness:. Online learning is a cod-effective way to bring people together
without the cost and time-commitments of travel

- wider access. Online learning dlows to reach lage number of people
amultaneoudy and geographically distributed

There are many bariers to the use of ICT in schools and in other educationd
esablishments —eg., full access to computing facilities and to the Internet; teachers ill
auffer from a lack of traning and need time to adjust to, and to fully understand the
implications of ICT in educationd contexts, ICT products need planning before entering
the classroom.

The results regarding inditutiond change suggest that while inditutiond change can
emerge out of the usage of ICT for teaching/learning purposes, it has not as of yet been
fdt. This is judifidble by the short duration of research projects and the short amount of
time ICT is being utilized in the teaching/learning process. This factor poses doubts about
sustainability of the innovations with ICT. This area of <udy requires further
investigation under a longitudina study approach.
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Sll many schools do not have full access to computing facilities and to Internet;
univergties need to secure funding, or assure their technical possibilities. Teachers il
auffer from a lack of personnel preparedness and confidence. It is prominent the
resistance to change by the institution’s faculty members; they need time to adjust to and
absorb the implications of ICT in educationd contexts.

Organisational factors affecting Learning innovationsin institutions

The organisationd conditions of ICT innovations are clearly linked to the inditutiona
gtuaion and changes produced by the implementation of the experiences. At the end an
ided dgtuation would be that the organisationd conditions were the less disruptive but
effective of the regular day-to-day of the inditution, and tha innovaions were fully
adopted by doing the necessary changes indde the inditution. A fully embedded
innovation within orrgoing inditutiona interventions is one that could be conddered as
successful.

Noticed was that there are organisational conditions that support the new learning
processes. A flexible school organisation a dl levels is one identified. The innovations
need most of the time specia conditions, and there are more specific when the ICT
innovations are developed in an internationa partnership. Usudly the inditution (talking
mainly about schools) won't place any problem as long as teachers finish the forma and
officd curriculum. This is a concern, snce the innovaions need to sep down from a
drictly subject-oriented curriculum to dlow the posshility to work with tasks not
specificaly related to one particular subject. In terms of flexibility, schools aso need dso
to adapt also their timetables, specidly if the projects are international.

Another organisational conditions are connected to learning drategies and facilities  the
computers must be placed ether in the cassoom or in labs in ways that fadlitate
collaborative learning. The experiences can be facilitated if network access is possble
from severd places in the school and not only in certain redtricted aress. In any case a
subgtantiad  change in pedagogicd practices and in the wider culture of schooling is
needed. There is a great need to develop a new generation of school architecture
designed from the beginning for computer supporter learning environments.

At the levd of implementation of new learning materids there should be interaction
between the teachers and the content developers, and invesment on multimedia learning
materid by the school. Provison of further educational support via on-line teaching and
online learning materialsis reported to be a helpful tool for schools.

Stll inditutions are engaged in a process of change that is obvious when we look at the
changes produced by Internet and the forms of online education. In higher education
there has been identified four stages of organisational change as a consequence of the
introduction of virtud learning:

- Non-structural online experiences phase characterised by the implementation of
innovation & the leve of pilot projects
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- Paralld Sructures alongside ‘ Traditional’ ones. there is a plan for going deep in the
line of udng virtud leaning ingde the inditution. This is characterised by the
exigence of an drategic plan that promote the integration of ICT in the academic and
research arena

- Mixed mode structures. change in the organisation of the ingtitution, transforming the
gructure from sSngle-mode to duad mode ingtitutions

- Full online education organisations. traditional face-to-face or distance education
ingitutions in process of transformation towards full online operations.

Staff training and itsrelation to | CT-based learning innovation

Seff traning is crucid for the success of innovative agpproaches usng ICT. Teachers
should become acquainted with new methods to get a full understanding of the
educationd functiondity of technologicd tools, to become confident in handling various
components of the tasks, and to adjust their expectation in order to avoid frustration.
Traning and new qudifications for teachers and other paticipants are absolutdy
necessary.

There is a recognition of the growing use of ICT in schools together with a identification
of the new teaching roles expected within open sysems and mentioned above in this
report. The sub parameters pointed out in the cases include the need for:

time alocations for training

on line sufficient support provisions for applying the concept in the classroom

training depending on teachers experience novice, inter-mediate and expert levels

on the job traning in the sense of learning by doing, and agpplying the new
knowledge in red learning Stuations; usage of naturd settings for training

traning prior to the introductionimplementastion of the innovation in the
classroom to avoid frustration of both teachers and students

training organized on the bases of teamwork teacher groups so as to dlow
teachers to tak about their experience and reflect the advantages and/or
disadvantages of the Internet-method for school learning.

Saff training awareness-raising type. Many of the lecturers are not happy with
the traditional classroom methods

A st of competencies are a the heart of this need. Among others this are some of the
required ICT teacher competencies:

- undergtanding the potentiad of educationd multimedia and tdecommunications tools,
understanding advartages and disadvantages.

- ICT-teaching drategies. independent responshility for learning, differentiation  of
teaching, process-oriented work, problem-oriented work,

- underganding condructivism, action leaning and dStuated learning, use of sudents
experiences from everyday life

- curriculum design, cross-curricular approaches and holigtic learning mix classes

- information-management,  time-management and  group-management  as  co-
operativelteam learning strategies, becoming afacilitator.
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An example of the training skills and qudifications in the fidd of online learning is seen
in the table below:

Objectives of the skills necessary for Quialifications for online discussions on
teacher Jtutorsin online lear ning
o] knowledge and understanding of| o How to manage anonymity and
the philosophy of distance education. edablishment of the amosphere of a
o] Magtering of  different  virtud| learning community
teaching and learning software o] how to motivate and keep the
o] Communication skills with sudents| motivation of learners high; how to avoid
and with colleagues sudent frugtrations
o] fast and proper reaction o] how to edablish and mantan
o] work in inter-disciplinary teams interaction among  dudents, between
teacher and students and between the
user and the system,
o] how to moderate discussions.
o] How to solve communication
conflicts

Main actors, adopters and resisters to the adoption of the innovation as identified in
the projects

The main actors and adopters of the ICT-based innovations depend on the adoption
scope, but in dl intervene with different weight teachers and students, managers and
middle managers of educational institutions.

The adoption scope of ICT-based innovations varies it can range from individua to been
part of the teachers (and students’) practices or a the level of the whole inditution. On
the other hand, the school sector is resstant to the adoption of 1CT-based innovations due
to inditutiond, organisationd, hardware avalability and daff-related factors (lack of
teachers training).

Usudly, top senior management, as compared to middle management and teachers, are
keen of supporting ICT-based innovations. An example of this trend is the case of virtua
learning: They see opportunities for increesng the number of Sudents, for atracting
further education learners. Middle management at department level seems to play not as
a podtive role. Connected to day-to-day academic problems, ther priorities can be
different..

Other groups need to be taken into account as well: policy-makers, developers, technica
staff, “content providers’, etc

Among the condraining factors to take into account it is easy to find the lack of
preparation of the school as a whole —both in terms of training of daff, equipment and
organizetion, to adapt ICT in the learning/traning process from a holisic perspective.
Agan, the lack of teachers confidence regarding innovative work with ICT is ds0 a
factor worth investigating further. These factors require further atention a two levels
fird regarding their detailed definition and contingencies to other factors such as finances
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and governance of education; and second regarding the means and methods to overcome
their congtraining effects on innovetion.

In the cae of virtud learning in face-to-face inditutions, there appear a series of
intertwined barriers that evolve over time:

- Uneven distribution of workloads on teaching gaff

- Lack of necessary financial support

- Casualisation of intellectual labour — in that new members of the teaching, research
and support staff are engaged on temporary contracts

- Lack of familiarity of many saff members with anything but the basics of usng ICT
equipment and lack of opportunities to learn from each other in arelaxed way.

- Worries about issues relating to the intellectual property rights of academic staff and
the materid they produce for teaching purposes.

- Saff concerns of being replaced by Virtud Learning

3.1.3 Other socio-economic aspects of learning innovations

LLL paradigm and | CT learning innovations

It is difficut to summarize trends and indicators which promote the lifdong learning
paradigm. ICT is seen as an important factor for achieving lifdong learning and to
decrease barriers between school education and daily life school education and work
place.

To get used to participate in ICT-based learning innovations, educationd research, or
collaborative projects might be a prospective measure of future success in lifdong
learning of a particular learner or practititoner. The creation of ‘“‘community of practice”
which make advantage of ICT to organise activities can pave the way for actors to get
used to learn in these environments, and prepare them for further learning.

New learning arangements based on online learning open new possbilities for the
educationd system to promote lifdlong learning:

- Virtud learning opens new ways to reach the target groups of part-time learners,
continuing education and postgraduate education in the perspective of lifelong
learning.

- VLEs opens new opportunities for the internetiondisation of the univerdties learning
programmes and services, and for inter-univergty networking, dlowing to create new
perspectives for lifdong learning in internationd settings

- Inthe case of disadvantaged group of citizens, virtud learning has been mentioned as
an opportunity for enable them to make the best possble use of the educationd
system for their initid and continuing education and training and lifdong learning.

Equity issues
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While the implications of this parameter are of great importance to the orientation of the
TSER Programme, this is an area that needs further research projects snce we have little
evidences regarding thisissue.

Inequality in access to ICT products and ICT-based learning activities a various levels
(from country to country, from sector to sector, among schools and among students) are
the ones mogt usud. Such inequdities in ICT access and use are likely to affect students
academic achievement, future job prospects, and prosperity in an information society.
Nevertheess, equity differences begin to play less critical role if teachers and students
ae directly implicated in the innovation processes and dedicate much effort and
enthusiasm towards improving the quality of teaching and learning.

In general disadvantaged groups suffers from a serious precariousness of arrangements in
al areas of the sudies.

Gender differences has been reported (girls look more senstive to collaborative
components), but this issue together with the equdity of chances relating to school
equipment and the economica background of education dthough mentioned need more
atention in the future.

Virtual learning seems promising in terms of providing open and flexible access to a
wide range of people, independent of time and place and their gender, colour, status etc.

Efficiency and effectiveness

Efficency and effectiveness is a rather specid issue in ICT learning innovetions needing
further research, dnce it is underrepresented in the study. As identified, these aspects
might be important aspects to be promoted in future programme Cdls as topic of
invedtigation.

Efficiency of virtud learning has been consdered in some casesin terms of:

- careful spending of means

- keep organisation, administration and technical efforts at a minimum

- usesynergies

Effectiveness of virtud learning hold some characteritics:

- good learning results

- the best ratio between time spent on preparing the teaching and time needed for
learning

Sustainability of innovations

This is an aea that lacks data in mogt of the projects andysed. Sddom in the reports
andysed, the issue of sustainability is treeted as a key point for the success of the projects
beyond the end of it. This aea definitdy needs further invedigation in the EU
educationd establishments.
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There are sarious doubts about sustainability. Since technology changes so rapidly, we
can bady measure sudanability by how the innovations become adopted by the
indtitution, but how these innovations are able to adapt to or keep pace with technologica
changes. Sugtainability isthen vicarious of further technologicd and socid trends.

In virtud learning there is a long term feding that VLESs may either provide new sources
of income or reduce current costs It seems that at the current level of development of
virtud leaning, postgraduate and further education have more chances of been
sustainable.

Scalability of innovations

Thisis definitely an area for further research. Little information on projects.

Implicit definitions and added value of I CT lear ning innovations

A leaning innovdion is a complex phenomenon tha emege hidoricdly, and is
culturally mediated. Learning innovations ae framed by socio-culturd, technicd,
learning and organisationd factors.

There is a vaiety of innovation definitions and characteristics depending on ther focus
ad levd of intevention. In genad we find tha a hdligic definition of learning
innovations dands for: A learning innovetion is a complex phenomenon that emerge
higoricdly, and is culturdly mediated. Learning innovations ae framed by socio-
culturd, technical, learning and organisationa factors.

In generd, with respect to innovaiveness factor of ICT usudly relaes ether to the
technologicd, organisationd, cultural and pedagogical approach:

- Innovation delivery is determined by the policy and innovation cycle of each
country

- Countries have different capacities for delivery innovation at a given pace

- Learning outcomes can be improved by the integration of new pedagogical
concepts which can be applied if ICT isintroduced into classrooms

- ICT learning platforms can enhance linkage between the educational actors

The added vadue of ICT is not questioned, and it is implicit in most of the innovations. It
vaies quite alot depending of many factors.

- student-centred learning approaches
- changing traditional teacher'srole
- promoting new competencies required for improving teaching and learning

Virtua learning has been reported thet it is critica with respect to the following:

a) reaching more students;
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b) giving more learning opportunities to those who can not come to in-class
learning;

C) creating learning communities both in national and international setting;

d) breaking the traditional face-to-face learning classroom;

€) providing for more resources to learning for both independent and project work
learning.

3.2 Research Trends

The cases that were undertaken in stage one revedled far more indicators of change than
did those reviewed in stage two. Project IVETTE however, did provide new indgghts on
the indicators of change in learning innoveaion with ICT in dl three themdic aress
addressed by MERLIN.

The cases reviewed in stage two while not making a subgtantia contribution to the
building of indicators did enrich the project with problem areas for further research.

The research issues that emerge from the COMPETE project, as consderaions for
further RTD, indlude:

the issue of scenario building for use of toolg/'services

the impact of socio-culturd and knowledge acquistion factors in mapping sKills,
S0 asto set the parameters for an accreditation system or an dternativeto it

the gpplication (and full development of the gppropriate toolsets) in environments
(with red users) and invedtigation of its potentid in terms of diagnoss and
decison andyss as well as acceptability of the service of the users (both job
seekers and employees).

As indicated in section 2.2 above the NATCCC-PS project demongtrates the potentiad and
added vaue in goplying ICT in the assessment of learning activities based on current
pedagogicd thinking —.e. problem solving. It further discusses the theoretical concept,
model and gpproaches of the assessment of problem solving seen as one of four dements
of the cross-curricular competencies needed to be benchmarked in European education.
In an indirect way the project touches on issues of equity suggesting that the definition of
indicators for assessment of problem solving learning Stuations can improve the qudity
of education in European countries, by contributing to the design of drategies that can
more adequately address the issues of equa access and performance in educetion.

The results of this project suggest further development work on the definition of
indicators for |CT-based assessment across the curricular spectrum.

The research findings of the IVETTE project propose a rich research agenda for the
future. Amongs the issue outlined for further consgderation under a thematic perspective
ae

Institutional perspective

- Whais theinditutiona perspective to the undertaking of VLE implementation?
- Wha arethe factors that led inditutions to consder using VLE?
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- Do dl inditutions regard VLE as the best approach to meet socid and in some
cases market needs?

- What type of networks/collaborations are being formed for VLE undertaking?

- What type of inditutiona change is being sought?

- What is the management gpproach to inditutional change?

Teaching/Learning perspective

- Theemergence of new educationd paradigms

- The context of teaching and learning in VLES

- Thechanging nature of the learning materids

- The pedagogicad design and teaching within VLES
- Accountability of VLESto learners expectations
- New drategiesfor teaching

Cross-cultural perspective

- Wha are the cross-culturd elements embedded in the current VLES and to what
extend do these fadilitate their interculturd orientation?

- lIs linguigic adoptability sufficient to ensure the effective goplication of a VLE in a
context different than the one that it was developed in/for?

3.3  Research areasunderrepresented in the projects

Having traced the man trats of ICT-based learning innovations in the project
documentation (mainly in the fina reports), it is obvious that some of the parameters were
not found satisfactory in terms of information collected, or that the outcomes were partia or
not satisfactory. A different reason might be the fact that MERLIN did not dea with the
whole corpus of documentation; findly a more plausble reason might be that the projects
did not consider these missing factors important enough or part of the research.

In the following section we outline the parameters that we found underrepresented in the
study, which, athough been part or not of the TSER priorities at the time of the Cdls, are
congdered of crucid importance in the review of literature. These ill-represented areas
can be conddered for further discusson with the project representatives, and with the
research community:

We could bardy find mentions about attitudes of adminidrators and managers towards
ICT in the school sector, whereas atitudes of direct actors of the innovations (as teachers
and gudents) were usudly dudied. Certan that we could find attitudes againg ICT in
learning, or smply passve ones. However, we need to invedtigate further what cause
these attitudes towards ICT-based learning; we usudly look a ealy adopters of
innovations, but we need to know more about the attitudes of people that step behind the
innovation processes. Furthermore, even in the case of active innovators we need to know
what attitudina petterns of change emerge as regard to many parameters involved in
learning innovation practice.

Also, there has been mentioned differences in atitudes when comparing geographic aress

in the EU, as mentioned before in this report. Neverthdess, the information gathered is
not enough, to the point that we can bardy ascertain that these differences hold a
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margind role in ICT-based learning in the EU or not. We then suggest to look thoroughly
a this factor through compardive research in the near future. This might shed light to an
issue for EU future research policy in this area.

We hold gmilar pogtion with respect to interculturd differences among countries,
recognisng the importance and consequences of this factor for trans-nationa projects.
Although we found interesting results in the study of virtud learning as regard to these
issues, linguigic and intercultural differences need more atention, specidly on how the
use of ICT might facilitate to fight these phenomena.

It has been recognised in the literature the importance of affective factors for the
inditutiondisation of innovetions, dnce there is no doubt that learning actors ae
influenced by &ffective factors. Neverthdess, we coud not find much on tha in the
projects. We grongly think that more research is needed in this area, since the affective
domainisof chief importancein any type of innovation.

Another important area to look a more is the study of inditutiondisation of learning
innovations. The short duration of projects and short amount of time ICT is being utilized
in the teaching/learning processes do not dlow to assart the role of particular innovation
in an inditution. Only those inditutions tha have a record of been involved in
innovetions with ICT on regular bads might dlow more definitive results. Longituding
projects deding with long duration innovations (or with severd innovations taking place
in paticular inditutions) should be wecome This will offer adso good indgghts with
respect to sustainability and expangion of ICT innovations within the inditutions.

Equity issues has been underrepresented in the projects. While the implications of this parameter
are of great importance to the orientation of the TSER Programme, this is an area that needs
further research. We recognise a certain disenchant on that, since almost none of the projects care
enough about this issue. More insights are necessary since the rapid evolution of the information
society is leaving behind many sectors of the learning population.. We can not make clear
conclusions on it, except the need for further research specially on what are the factors and
policies that contribute to ICT-based learning been accessible to all students and to all sectors,
and what are the new learning arrangements (in formal, and informal settings) that contribute
better to this godl.

Efficency and effectiveness was dso relevant to our study, but again, we bardy found
contributions of chief importance in the proects including the pure or implicit
conceptions about these concepts (for ingtance, socia efficiency is something that has
litle to do with the traditiona economicis efficiency conception). These issues need
further research. As identified, these aspects might be important aspects to be promoted
in future programme Calls as topic of investigation.

The same can be sad about sudainability and scdability (not in technicd, but in socid
metters) of innovations. We found little information about these parameters of chief

importance. This aea definitdy needs further invedigation in the EU educationd
establishments.

34  Policy Recommendations
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The research trends reported above suggest an agenda for policy articulation in the area
of Innovation in Educetion via Technology. In this chapter we base this work on the
policy recommendations given by the andysed projects which will contribute to a
framework and the production of policy recommendation as the result of the intended
MERLIN workshop.

3.4.1 Resultsfrom the cases

One of theams of MERLIN isto identify the effects of these projects on learning

innovation under the scope of . innovation in learning, ingructiona/organizationd and

socio-cultura change, and on the other to articulate policy recommendations. There for

by reviewing the intermediate and fina reports of these clustered projects specia

consderation was given to the aspect, if recommendations are given. A severa projects

especidly contributed to this output: Delilah, Representation, Pedactice, IVETTE, STTIS

and CL-Net Theresults of the project review in terms of these issues are presented in

deliverable 2 -4. They will be summarized in the following section.
DELILAH: The devdopment of effective evduation tools has been approached
within this project with the development of a pedagogic audit methodology for
innovative HE inditutions, support tools for teechers involved with ICT
innovation, and policy recommendation guidelines related to the sector of socid
disadvantage.
PEDACTICE: Policy recommendations were given for improving current
dtuation in the school context : ICT fadlities should be included within the
classsoom context instead of computer labs, there should be avalability of loca
experts to which teachers can turn to for help; there should be interaction between
the teachers and the content developer. The issue of invesment focusng on the
sudy of implementation of multimedia materid, content and tool evauaion and
teacher training are dso considered .
REPRESENTATION: A gmilar outcome is found under the scope of “space for
innovation in the curricular gructures’.  Amongst the recommendation is that
there should be interaction between teachers and educationd materia tool
desgners. Furthermore, it is suggested that there should be supportive activities
for improving use of ICT in classoom by avalability of online teaching materias
and digtribution of dl adminigtrative documents via intranets and e-mails.
CL-NET: Here as wdl certan organisational issues are as the need for better
integration of ICT directly into the classroom are pointed out.
COMPETE: Given the face that the nature of the project does not cal for
goplication of learning technologies, the project recommendation is more
technologicaly oriented: smart card technology does not gppear as a sufficient
solution to address the problem investigated and that consdered should be
Internet, intranets and digitd teevison. In tems of ddivery sysems and
gpplications the project saw a demand for distributed databases that alow for the
co-production of knowledge, and supporting Internet-based platforms and client-
sarver technology and representation software that can represent experience and
culturd context, raher than forma qudifications Patnerships for  Kill
devdopment of socidly excluded groups should prioritise the incluson of the
target groups themsaves as co-collaborators in the development of new skills
‘ast bases. The most effective way of improving the asset base of the socidly
excduded is to provide basc building blocks rather than technica qudifications.
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Technica <kills (linked to specific occupations) and cross-job skills are less
important  than: meta-cognitive kills (learning to learn); information handiing and
processng skills and presentationa skills. Top-down and instrumental approaches
that emphasise widening participation (by bridging it to formd qudifications, for
example) are unlikely to succeed. If training is provided, it has to be embedded
within a holisic and draegic environment in which learning is linked to
associaed drands of community life — such as environmenta  improvements;
hedth and palitical engagement, and it has to be dedgned in pat by target users
themselves.

STTIS. Suggedions were presented rdaing to  interndisng  innovative
goproaches, appropriate teacher training programs, focus on holistic view,
trangparency of reasons for innovations, innovetions  teke-up, effective
integration of the “new” approaches with the “old’, linking innovation rationde
and citicd deals atention to language  and reflections about posshble
trandforming trends in teking up innovation. Some recommendations for the
improvement of teacher training programs are listed by the STTIS project are:

0 Curriculum areas should be addressed which are not presently taught or in
which present methods are condgdered to be ineffective and they should
address disciplinary contents which teachers are familiar with, if possible.

0 Reasonsfor innovations should be justified and transparent

0 New” pedagogica approaches should be associated to “old” ones in order
to verify benefits and limitetions of both

o0 A holigic view on innovaions in terms of topics, concepts, approaches
etc. should be encouraged

0 Innovation rationde and criticd detaills should be wel explaned in terms
of their potentids and limitations.

o Ord, written and visud language used (technicd, scientific terms etc.)
should be carefully applied

0 Posshilities for reflection on the technology / innovetion should be
ensured.

IVETTE: This project identified policy implications a different leves rdating to
inditutionad issues (Initiation phase; Implementation phase; Diffuson phese
Adoption phase, Strategic Plan, Revison and update and Formative Evauation),
teeching/Learning  policy implications  (Developing new  drategies  for
teaching/tutoring; Supporting the development of “innovation units’; Looking for
a baance between the pedagogicd mode and the potentid of technologica tools,;
Desgning materids specficdly for teaching in VLEs Seting new working
conditions for tutors and lecturers and other daff involved in the virtua campus
operations) and cross-cultura policy recommendations (Setting the management
conditions of international cooperation; Overcoming intercultura  communication
problems, Including language differences in the course design and in the course

delivery)

Due to ther scope within the project work and the specid consderation of policy
recommendations the 2 projects STTIS and IVETTE are of man interest here. Ther
detaled recommendations are listed in Deliverable 3 and 4 and annexed here. In generd
it can be dated that different levels are addressed among the projects relating to different
categories as well as to a different gpproach in the formulaing recommendetions on a
more or less macro- or micro-oriented level.
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So far some of the projects anaysed contain parts and conclusons which can be
identified as recommendations for policy or a least as a contribution to the development
of recommendations. Most of the aspects mentioned by the projects ded with needs for
improving teaching with ICT. Some dso address more generd issues rdating to equd
opportunities, cross-European school cooperation and inditutiond and organisationa
changes. In genera mogt of the projects build on the current Stuation in education,
making this to the darting point of ther invedigaions However politicad condderations
should aways take into account that ICT and multimedia as such cannot serve as a quick
to solve problems of traditiond educetion relating to resourcing, motivation, and
dandards. It is not surprisng that it is suggested to explore more information and
experiences in order to enhance indghts of new processes and new needs in education
forced by ICT.

Organistiond conditions ae linked with certain policy recommendations in severd
projects. The conditions are very much associated to the description of the main actors,
adopters and resstersin the previous section. They relate to

the role of the participating actors and the degree of ther integration in the design

of the process

investments on infrastructures, teacher training, materid and studies

seiting of ICT implementation (laboratories, integration of ICT in classroom etc.)

ICT infrastructure

Multi-dimensiond evauation of the pedagogicd efficiency

School curriculum

Hexibility of gpplication

The development of equal opportunities for ICT access and use for learning are further
issues conddered in severd projects. Only a few projects explicitly dedt with equity
issues which are critical for providing Europes citizens with full access and exploitation
of the potentids offered by ICT for learning. Apat from the generd observations of
deficiencies on a loca, nationd and European level some projects address directly
address equity related issues. Research performed suggested inequality in access to ICT
products and ICT-based learning activities a various levels (from country to country,
from sector to sector, among schools and among sudents). Such inequdities in ICT
access and use ae likdy to affect sudents academic achievement, future job prospects,
and prosperity in an information society. This aso apply to disadvantaged groups who,
due to the continuous introduction of new ICT products and services, may face further
excluson from a wide range of societd activiies In this context, forming and
implementing policies that would target disadvantaged groups, schools or geographica
areas towards the development of more and enhanced opportunities for ICT access and
use for learning is of mgor importance a European and country level.

Divergty in school curricula in different European countries pose important barriers in
developing cross-European school cooperation. Especidly, centrdly-oriented curricula
tend to be less flexible dlowing little room for schools, teachers, classes and students
develop educationd activities in cooperation with schools from other countries and
engage in innovative ICT activities. The need for the devdopment of a common
European culture requires the implementation of adaptive curricula that would encourage
the educationd world teke advantage of new opportunities offered by ICT for
communication and collaboration. Language barriers need aso to be taken into account.
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While dectronic trandation of documents improves it cannot subgtitute synchronous
communication. The development of educationd software that would support dternative
fooms of representation for communication and knowledge objects sharing could
facilitate the initiation of interaction and collaboration among schools.

The school sector was characterized by the reviewed projects as highly resstant to ICT
innovation. The projects dthough recognize the need for inditutional changes that could
support innovation did not contributed to any consderable degree to this process because
of their short duration. However, wha they suggest is that inditutiond change may
emerge out of the use of ICT for teaching-learning purposes. Furthermore, collaboration
with the corporate sector may dso affect indtitutional change in educetion. This is a long-
term gpproach to change that needs to be scaffolded and accelerated by relevant policies.

Some direct suggested indtitutional measurements is the improvement of competencies as
well as rewading activities of teachers usng ICT. Other suggested policies include
cregtion of inditution polices, making inditutiond regulaions, integration of good
practice into the curriculum dong with the technology and modeling of gppropriate
behaviour. It was mentioned that team-oriented schools might cope better the current
demands related to ICT than other more individud-oriented where the exchange of
information and collaboration is dedt on alower leve.

A number of issues a a wide range of organizationa conditions that are supportive to
new learning processes emerged. An important issue is that teaching with ICT is more
effective when computers are placed in regular cdassrooms than labs. Equipping dal
classooms with computers however may be proved a redly heavy financid burden.
Possbly it is more redigtic to suggest tha policies for introducing ICT in schools should
consgder a mixed solution where gpart from a school lab, a smdler number of computers
are dso digtributed to each classroom so that teachers and students may use them as a
resource bank, for demonstration purposes or for quick Internet access to on-line learning
materids. Apat for such hardware arrangements, the potentids offered by ICT for
communication and collaboration should be supported by policies that encourage cross
school and cross-country participation in joint projects. As it has dready been suggested,
changes in curricula towards more de-centralised and flexible perspectives could offer a
more cregtive educationa context for teachers and students dike. New forms of co-
operation and teamwork among teachers should also be supported.

While much emphass has been placed in ICT introduction in schools, little have been
sad within policy documents to the effect that teachers need time to adjust to and absorb
the implications of ICTs in educationd contexts. Injob training based on learning by
doing a different levels depending on ICT experiences, should be further supported.
Teachers participation in ‘communities of practic€ where they can exchange idess,
experience and materids should aso be encouraged. The integration of innovations in
classsoom teaching shoud be promoted by enabling teachers to interndise the different
goproaches. Therefore teacher training becomes a crucid aspect for ensuring effective
reults of any politicd meaesures relaing to teaching and learning. This pogtion is taken
by every project andysed. Policy recommendation should explicitly address the training
and provide sufficient support for facilitaeting the ICT integration in the classroom.

All the above, in a vey crucd way conclude to the deveopment of new ways of

teaching and learning. As it has been pointed out the use of ICT for teaching and learning
do affect teacher and students roles and patterns of interaction in consderable ways.
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Such changes towards growing <tudent-centered practices, sdf-learning and teamwork
should further be supported by corresponding educationa policies. These policies should
adso further encourage a paradigm shift from objectivism and linear indructional design
to exploratory, congructivist and socidly oriented ways of learning.

3.4.2 Requirementsfor future considerations

Implied in the work undertaken by the projects reviewed and clustered in the frame of the
MERLIN Project is that the human component -in terms of competence and attitudes
regarding the gpplication of innovatlive methods to the learning process, plays a
predominant role on both the introduction and scaability of the innovation.

Most of the projects were focussng their organisationd recommendations on the school
environment but other contextud eements should be taken into account as well taking
into account the wider context of teaching and learning outsde the classooms. The
learner's workplace a home and a work should be reflected & wel as the overdl
organisational context of teeching and learning based on different concepts than the
traditiona ones for education, separating places, actors and purpose of learning in ther
congderations. Furthermore a competency-based approach of education ignoring current
curricula and other culturd specifities (traditions, legdation etc) might be an interesting
darting point of investigation.

In this regard the dimengon of teacher training, beyond the levd of skill development
and technologica competence, requires specia atention by the educational planners.
Teacher taining schemes that do not integrate/consider pedagogicad aspects of innovation
are doomed to falure. The evidence studied in MERLIN imply that conventionad forms
of tescher training appear as inaufficdent means for sudtaning innovaion in schools.
Actors such as school managers, policy/strategy designers and even parents need to
paticipate in the building of communities of “innovation sugtaning” practices The
recently announced e-learning Action Plan appears as an adequate response to this
identified need. Nationd and local schemes need to conform to such requirements if wide
scae implementation of ICT based teaching/learning is desired.

The results further imply that sustaingbility and thereafter scdability of innovation in the
education sector cannot be achieved unless dl parties involved in the process adopt a
podtive dtitude towards the demands attached concerning the changing role of the
principle educationa actors (teacher-student).

The organizationd aspects of ICT based innovation ought to be consdered from a
holistic perspective and not smply at the classroom and teecher levdl.

The research results of the projects studied, while building on the effects of ICT
implementation —mainly from a collaboration perspective, fal to inform us as to the
cognitive effects. This suggests that supplementary research activity from a purdy
cognitive science perspective is needed, a podtion believed to have the support of the
Research Directorate.

While dl proects reviewed implied a condructionis gpproach to the building of
knowledge, the research results do not provide enough qudity insghts regarding the
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different modes of interaction between learners and types of reationships achieved. This
congtitutes still another areafor further consideration and investigation.

Likewise, while defining socio-economic factors that impede upon or facilitate ICT based
innovation, the work underteken does not provide sufficient evidence regarding the
dimulation of these factors for the benefit of ICT-based innovation. Recommendations
provided by the cases either do not cover dl the aspects needed to design an adequate
policy on a European base or aufficiently explan the needs in detals, which could
contribute to an effective overal plan. Without question the socio-economic aspects of
ICT based innovation in teeching/learning require specid dtention and perhgps a
dedicated Action Plan/Research Initiative from the Research Directorate.

Other important sources to be consdered for the development of adequate policy
recommendations are avalable via the Internet. Organisations, ministries and  officid
committees periodicdly publish ther andyses from empiricad reseach in form  of
recommendations or summaries of “lessons learnt”. Some examples for such references
a anationa base can be found a:
http://ww.bced.gov.bc.caltechnology/advisory _repor t/recommen.htm:
Conditions for Success, Report of the Teaching, Leaning and Education
Technology Advisory Committee to the British Columbia Minisry of Educeation,
June, 1999; outlining visons and principles and  pointing out the
recommendations for several areas, such as. Student Needs and Expectations,
Curriculum and Leaning Resources, Educator Training and Support, Socia
Impact, Electronic Ddivery, Research, DecisonMaking and Funding.
http:/Amww.uvm.dk/eng/publications/10I nformationConv1.htm Information and
Communication Technologies in the Education System; Action plan for 1998-
2003. The Ministry of Education 1998; Denmak, defining an action plan for 5
different areas. The pupils and ICT , The teachers and ICT, The subjects and ICT,
Equa and flexible access to lifdong education , Coordination of [CT-based
research and education

Strategies and policies are well explored & a European leve as wel. The deaning
Action plan (http://europa.eu.int/eur-1ex/en/com/cnc/2001/com2001 0172en01..pd):
Desgning Tomorrows Education outlines severd sectors of Actions underteken by the
Commisson. It furthermore introduces to key messures supported by the Elearning
Action plan, such as key measures reating to infrastructure and equipment; key
Mmeasures on traning; key measures on services and content; key measures to strengthen
cooperation and dialogue.

However, despite the fact that such action plans established at a European and nationd
level are adequate for stimulating research and development, there is Hill a ggp to be
filled contributing to a find overdl implementation of ICT and innovations in education.
Perhaps it is a lack of scadability and measurability of reseerch outcomes which findly
prevent decison-makers to benefit from the results in terms of the definition of adequate
policies as a consequence of scientific outputs.

As a reault of the project assessment, literature review and current discussons reding to
future needs in education the MERLIN workshop needs to set a clear focus in the areas
of:

- egud access to educationa opportunities
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- crossinditutiona cooperation

- inditutiond transformation

- organization parameters regarding the educationd praxis

- knowledge sharing and knowledge negatiation mechanisms

Project MERLIN's Policy Recommendations will be formulated in the frame of its
Workshop, details of which are given below.

The work reported in this ddiverable conditutes “input” to MERLIN’s Workshop. The
am of this Workshop is to vaidate the work done thus far and refine it with the support
of a group of experts in the area Innovation in Education. The Workshop has been
scheduled to be held a the University of Barcdlona, on May 12" to 13™. It is to be
attended by a st of 15 researchers who will, jointly with MERLIN, “generae’
recommendations for further research in the area under concern.
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ANNEXES

Annex 1. Policy recommendationsof STTIS project (Extract of Del.3)

Here we present the guidelines for policy recommendations suggested by STTIS (p. 88)
in the find report.. The am is to present suggestions for improving the design and
implementation of teacher education programs and of didactic innovations

General recommendations

- Internalising innovative approaches

The introduction and naurdisation of didactic innovations is a complex process.
Innovations in science education are increasingly needed to foster grester scientific
literacy of the citizen. They are inevitably transformed by teachers who not passvely
implement the innovations didactic intentions; thus innovations need to be flexible and
robust. All didactic innovations to be fully naturdised, i.e. to be thought and used as
naturad and appropriate draegiestools for teaching/learning, go through a “metabolic
process’ that may be long. Internaising innovative approaches entails broad acceptance
of ther rationde and adso means becoming capable of implementing them in different
contexts and dtuations and interpreting them in resonance with ther didactic intentions
and potentialities. The take-up of the innovative rationde is transversal with respect to
contents, even though implementation in classwork cadls for a specific content to be
addressed.

- Appropriate teacher training programs

During the naturdisation process mary changes of the innovetions may occur since
teachers adapt them to specific goas and objective circumstances. Teachers need positive
assigance in coping with the trandfer of innovations into actud classwork, since often
this implies not minor changes in their role. In order to acquire the know-how needed for
a successful adoption of innovations, teachers need to be supported in becoming well
aware of why the innovations are proposed and of the problems encountered in traditiond
teaching approaches. Learning/teaching difficulties in science education are widespread
and many have been thoroughly studied. In the current status of science education, ill
many problems are present and innovations may greetly help.

To favour the take-up of innovations, gppropriaie teacher training is a crucid eement,
even if this done cannot guarantee successful innovation adoption by teachers. Thus
policy-makers should trigger the implementations of appropriate teacher training
programs, which greatly benefit from research-based recommendations.

Here some guiddines are presented, they are amed a improving teacher training
programs and a favouring the take-up of innovations. They refer to both the raionde of
the training and to specific features of the training materias.

- Innovations' take-up

The training desgn and materids should be prepared teking into account that innovations
ae eader to accept if: - they address curriculum areas not presently taught but which
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teechers would vadue. In many sysems this woud involve the development of new
curricula so that work on these new areas would not be seen as distracting from the
gyllabus content; - they address those curriculum areas taught but where teschers believe
that present methods are ineffective. Experimentaion is more likedy to be viewed as
reesonable if what exids is fet not to be good; - they address dso disciplinary contents
teachers are well familiar with.

- Transparency of reasons for innovations

The traning should give grounded ressons for the proposed innovations, taking
advantage of the science education (and related fields) research results, in order to
improve acceptance of new approaches by teachers.

- Effective integration of the “ new” approaches with the “ old”

The training should address explicitly and extensvely how the “old” approaches need to
be avoided, modified, integrated with the “new”. The use of case dudies is srongly
recommended. Emphass on problems deiving from traditiona teaching is
recommended, for ingance through commented examples of both sudents learning
difficulties and inefficient teaching drategies Focus only on the “new” should be
avoided; it is recommended to associate what is being and what was previoudy dedlt
with, and to explan and darify the risk of conflating the “new” with the “old”, which
eadly results in hypertrophy and/or incoherence of the teaching process.

- Focus on holigtic view

The training should focus on helping the teachers become aware of and grasp an holigtic
view of innovaion: topics, concepts, gpproaches, etc... The am is to avoid or minimise
the tendency to fragment a whole into smal unrelated pieces Emphass on establishing
links between activities, questions, specific episodes, different levels of language, €c, is
highly recommended, for instance through andysis of examples and tasks about them.

- Linking innovation rationale and critical details

The criticd detalls of an innovative approach, that may deeply affect its impact, are dso
the mogt difficult to communicate to teachers.

The training should explicitly explan, show and illudrate, through red cases that
without appropriate detailed actions the innovative effects are eadly reduced or nullified.
Specid focus is needed on increasing teachers awareness about careful planning of the
cognitive dimensions of class activities aswdll as of their practical aspects.

- Attention to language (oral, written, visual)

The training should extensvely explan and show the need to be extremey careful with
al types of used language. For indance, this implies - help to word in scientific terms
what is expressed in everyday language, diciting and overcoming possible conflicts, -
atentive care in drawing, reading and interpreting graphs, schemas, diagrams, €fc.; -
andyss of the understanding of new scientific concepts proposed, to verify their correct
adoption. It is dso recommended the andyss of teaching materids (texts, images,
activities, worksheets, etc) which may reinforce <Sudents previous erroneous
conceptions and learning difficulties. Specid atention should be pad to encourage
students to interact verbally about the proposed tasks.
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- Reflections about possible transforming trends in taking up innovations

The training should cdl atention upon the most common transformations and limited
interpretations of innovetions done by teachers in implementing innovations in current
classwork, as, for ingance, the transformations trends listed above. Andyss of examples
and case dudies is recommended, together with focus on practice, discussng, clarifying,
consdering aternatives, etc.

Attention needs to be cdled upon possble sources of conflicts deriving from current
curriculalsyllabi congtraints and contextua circumstances.
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Annex 2: Policy recommendationsfrom IVETTE project (Extract of Del. 4)

Policy implications at institutional level

In the andlyss | identified different inditutional factors that need to teke into account.
Since inditutions are currently in different phases of utilisation of VLES the interpretation
of the factors needs to be Stuated in the specific context of inditutions individudly,
rather than viewing them as blanket recommendations.

a) Initiation phase. Production of a Green Peper as the basis for decison-making on
implementation of VLE. b) Implementation phase. i) Preparation of the technicd
Infradructure; ii) organisation of Traning and deveopment courses for daff; i)
promotion of a new organisationd culture through dissemination activities indde the
inditution. ¢) Diffusion phase: i) deveopment professond development programs and
ovet inditutional support dtructures, ii) promotion of a higher datus of “research in
teeching”; iii) to facilitate team-work in VLE adding to the teams wel known lecturers
and professors; iv) diffuson of good practices. d) Adoption phase. Publication of the
inditutional White Book including: i) Business plan; i) Survey of most used pedagogica
model(s); iii) Descriptions of case dudies concerning the implementation of VLES iv)
Research documentation, and conference reports related to Universty development, to
learning and other topics connected to VLES, v) Surveys of existing hardware, software
and communication networks, vi) Report about the likdy future deveopment of
hardware, software and communication networks for VLES vii) Identification of
potentiad populations for VLES innovaions and description of ther man interests,
Characteridics and needs, viii) evauation of the exising infrastructure; ix) market
research report. €) Srategic Plan. Embedding the White Book approaches insde the
Strategic Plan of the inditution guarantees the success of the innovation. f) Revision and
update. We need to congder to revise and update the strategic plan often, since this area
changes rapidly. g) Formative Evaluation of operations over time is then necessary.

Teaching/L ear ning policy implications

- Developing new strategies for teaching/tutoring

We saw that within the context of new educational paradigms that new functions can be
characterised by the shift from traditiona teaching as a content provider and “transmitter”
towards a mentor guiding and supporting learners through the process of knowledge
acquigtion. In an open learning environment, the learners themsdves can largdy direct
learning.

People tend to transfer the way they think is the “best way” to teach into the new way of
delivery. According to that, many VLE are been developed under the same pedagogica
assumptions that face-to-face teaching. Nevertheless, | condder dso the adoption of
VLEs in the context of the traditiond paradigms of teaching a very important
phenomenon that cannot be rgected. It implies for the ingtitutions involved a gep in the
evolutionary trangtion from traditional teaching environments towards newer models of
education.
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Whatever kind of teaching approaches are being used it becomes patent, that teachers
need specid training for online-education. Implementing teaching in Virtud Leaning
Environments needs competence in technologica (cdled hard skills) and organisationd
apects as wdl and new <kills in gplying rdevant didacticd  methods,
moderating/fecilitating, etc. (cdled soft skills). Any new professond development
program for training the trainers needs to ded with new skills For instance, tutors who
are going to engage in VLE activity should consder the following outcomes as pat of
their persond development:
- To know and understand the philosophy of distance education.

To masgter different virtua teaching and learning software

To be able to communicate with students using new IT

To react very fagt and properly, and do everything to helping students to complete

their sudies.

(Posshbly) to sudy a course through disance/opeVVLE learning to gan

experience as a User.

- Supporting the development of “ innovation units’
Because VLE activity requires a lage number of different sills, its desgn and
implementation is generdly conducted by teams.

In most cases there are areas within a Universty where these skills have been developed.
Typicdly these are in service units the unit that supports dl computer activity in the
Universty or units specificdly edablished to develop audio-visud materid and
publications. The other source of knowledge in Universties are usudly departments of
education, at and design, or of information technology (and occasiondly psychology)
that have experience in pedagogy or the deveopment of dgnificant technologies like
computer supported co-operative work, and other innovations.

These groups tend to work in collaboration with academic depatments and involve a
team of teachers. In this way they work towards bringing about a change in teaching
practice. In some cases groups drawn from these environments have evolved to become
“units’ within Universities on their own accord. A recommendetion in this area might be
to promote the edablishing of such “units’  within  Univergties by integrating
interdisciplinary teams made up of academic daff (subject-matter experts), pedagogical
advisors and technica support.

- Looking for a balance between the pedagogical model and the potential of
technological tools.

When teaching and learning take place in VLEs it should be kept in mind that there is
dready a didactical concept incorporated within the environment determining the scale of
pedagogical functions. It could aso be observed that there are pedagogical barriers to
overcome and compromises to be made when commercid products are chosen. A
decison to adopt a given VLE does in fact make specific decisions about the pedagogic
mode to be adopted by an indtitution.

A trade-off has to be made between bottomrup and top-down drategies for
implementation. When a top-down draegy is chosen, the variety of pedagogicd
functions is reduced to te tools offered by the pre-defined and standardised environment.
A bottom-up drategy, however, can entall other problems such as technica ingtability,
incompatibility of the software developed by different actors.
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- Designing materials specifically for teaching in VLEs

In most of the experiences andysed, there are not genuine drategies and methods
specificaly developed or crested for VLEs. As | pointed out before, many VLE ae
developed under the same pedagogicd assumptions that face-to-face teaching, so the
materials and resources used. For instance, it may be a serious migtake to use multiple
choice in Web-based learning environments for it is a waste the potentid of the tools and
medium, like reinventing an inferior whed. A better gpproach in this case would be to
develop VLE materids based on free-form student inpuit.

Obvioudy, the other side of the problem in the case we are not adapting aready made
curriculum materids, is to face a more important investment to create them from scratch.
Again, having inditutional innovation units should ease the process.

- Setting new working conditions for tutors and lecturers and other staff involved in
the virtual campus operations.

Divison of labour in VLE differs from the traditiond one in inditutions. As much work
in VLES is done as pilot/development/research projects, the additiond funding to support
such activity crestes a new employment dructure on a temporary basis to sustain VLEs.
However in many inditutions this is not inditutiondised. There are different actors
involved as teachers, course designers, tutor, technical support, etc. This needs to be
taken into account, and clearly set the working conditions.

There are other problems to overcome. For ingtance, inditutions are not managing
teachers overload wdll. It is necessary to recognise that teaching overload in VLES is the
firs step towards managing it. Teachers and support personnd need to keep details of dl
time they spend supporting online learning. Although it is necessxry to consder some
technicd solutions to this problem (for ingtance online FAQs), reducing the amount of
courses and students might be the only way to keep the interactive “ potential” of VLE.

Any inditutiona plan should aso consder the impact of VLES on many different groups
of university staff who might gpparently be uninvolved:
adminidration (engaged, for ingance, in accountancy, marketing, and providing
resdentia services),
ancillary staff (engaged, for instance, in estate maintenance and catering), and,
those whose employment depend on the physical location of universties.

Cross-cultural policy recommendations

This section addresses cross-culturd issues that aise when involving co-operation
between inditutions (locad and/or internationd), teachers and learners that belong to
different culturd and/or linguisic environments. The issues of language and culturd
differences condtitute perhaps the two most important eements for consideration. Indeed,
one of the main characteristics of the European continent is its linguigic and/or culturd
diversty. This diversty should be taken into account in any educationa and training
programme that is organised in each European country or Europe-wide. Although there
have been legidative resolutiors referring to culturd diversty a the level of the member-
dates and Europe, | observe that these have not been embraced by the educationd
policies of nationd educationd authorities.
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Thisfact givesrise to anumber of questions, such as

i)  Should rdlevant European bodies formulate stronger supplementary resolutions and
recommendations to naiond governments on the necessty of implementing
concrete measures in the fiedd of interculturd approaches in their educationa and
traning sysem? Also, dould these resolutions and recommendations contain some
concrete meesures that will fadlitate their implementation in the various member-
sates of the European Union?

i) Can the member dates of the European Union implement dready exising and
forthcoming recommendations of the relevant European bodies (such as the
European Commisson, the European Paliament, the Council of Europe etc.)
referring to the interculturd approach in education and training? These are issues of
cross border accreditation and harmonisation of qudifications. Implementation has
been dow.

We do recognise that there are potentid dangers in internationalisation. There needs to be
a protection for cultura minorities and those who prefer to learn through their mother
tongue. Among the recommendation identified in the project | might point out the
falowing:

- Promoting the use of VLES through collaboration at European level and vice
versa

A dgrong feature of VLES is their potentid to operae a an international and even a a
gobd leve. VLEs dlow inditutions to extend ther reach beyond locad and nationd
geographicd borders. Univerdties do not dways optimise on the advantage of this
chdlenging posshility. The dement of collaboration turns out to be stronger a the intra
and inter universty (nationd) leve than it is a the European leve (independent of
whether it is universty-univergty  or  universty-industry — collaboration). It seems
necessary to arrive to a level of maturation beyond the “post pilot study phase’, in order
to envisage the edtablishment of collaboration with other European and internationa
indtitutions and markets.

- Setting the management conditions of international cooperation

The presence of an internationa component in the virtud learning environment asks for
gopropriate tools, methodologies and management. Experiences deding with cross
cultural audiences identified that internationd VLE activities demondrate problems of
legd and economic nature as well as problems that emerge from the differences in the
learning patrimonies of the audiences.

Financia congderations are important. VLE'S can be expensve to develop. Since the
course offer is not limited to students of the particular university, the sharing of cogt for
the other has to be discussed. Internationd participation lifts the qudity level, however,
an increase in participation should not dlow the quaity of the course to be diminished.

- Overcoming intercultural communication problems

In catering for culturd diversty in VLE, we need to be mindful of linguisic and culturd
diversty rather than viewing it as a problem. Best practice views multiple perspectives as
a drength. Different languages facilitate different thinking. Different academic traditions
(eg. empiricism vs. theorisation) a fird can create diguncture in a learning group but
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later can deepen undergtanding. These must be addressed in promoting inter-culturd
VLE.

We have very little knowledge of the full extent of problems of participants with different
firga languages coming from numerous different contexts, and with different higtoric,
socio-cultural and professona identities, meet for moments of a learning experience.
High leved <kills require collaboretive learning where the negotiation of meaning is
important for participants learning identity. It is necessty to see internationd learning
projects as involving new reations of identification, new forms of membership and
owvnership of meaning and thus changing podtions within . communities This dearly
needs careful congderation and planning if it is to include dl types of Students from
different culturd learning backgrounds. VLE's need to build in such language support.
Machine trandation is not a solution to such complex crestion of meaning and identity.
Nether is it totdly appropriate to standardise on one language for the crestion of Al
meaning.

My approach should be less about having to “overcome’ problems and “promote”’
solutions and more with concerning ourselves with the ongoing process of developing
integrated approaches to learning and communication.

In this sense, identity and negotiation of meaning is the primary focus of learning, the
dynamics of which become much more complex when taking about internationa
learning communities

- Including language differences in the course design and in the course delivery
From this approach, which methodologies do we recommend, in order to enhance the
interculturd  communication among tutors and learners? Initid  suggestions for going
about this are partly practicd and partly about developing an gpproach to course design
and in the course delivery considering these factors:

View language and intercultural issues as an integrad and dynamic pat of the
whole learning process and not as something separate or add-on representing
different methodol ogies and approaches.

View language and interculturd issues as identity factors representing the socio-
educational contexts of the course paticipants which will be interacting and
changing throughout a course.

View language and intercultura issues as important factors in the ongoing process
of negotiating meaning throughout the learning experience.

Vdue and include paticipants socio-culturd and educationd identities and
higories in the course trgectory. The methodologies and gpproaches that people
are accusomed to will help shape their interpretation of and performance on the
course. How people have learned will affect what they learn.

Be vey explicit about dl pats of the learning process and dructure regular
reflection about it. Never assume that understanding the words means that
someone understands the conceptua thinking behind them.

Structure  reflection  a@out  international  and  interculturd  communication
throughout the course.

Consder pre-course language tests to det dudents to possble difficulties in
participating in the types of discourse of online learning discussons.
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Account for and make explicit the different discourses (and from different
cultures) of awide range of communities of practice.

Congder adopting VLE technology where language support can be eedly
integrated.
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