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Abstract:

The deliverable is the Evaluation Report that builds on the Evaluation
Framework (D1.2) and gives the results of the evaluation of the production,
distribution and use of LOs in six pilot countries. The following seven data
reports are associated with the main Evaluation report, and are drawn upon in
the report:

1) Classroom Studies

lloméki, L, & Lakkala, M., (eds.) (2004) Learning objects in classroom settings: A
report of 13 case studies conducted in Finland, France, Hungary, Ireland and United
Kingdom. CELEBRATE Work Package 7.

2) Experimental Studies

Jaakkola, T. & Nurmi; S., (2004) Learning Objects — A lot of smoke but is there a
fire? Academic Impact of Using Learning Objects in Different Pedagogical Settings.
CELEBRATE Work Package 7.

3) Interview Studies

McCormick, R. & Clifford, C., (eds.) (2004) Teachers Views on Learning Objects: An
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4) Teacher Registration Questionnaire
Li, N. (2004) Teacher Registration Questionnaire Report. CELEBRATE Work
Package 7.
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Package 7.
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Executive Summary

Introduction

This document represents Deliverable D7.2 of the CELEBRATE project. It represents
the report of the evaluation conducted as part of Work Package 7.

Context eLearning with Broadband Technologies (CELEBRATE) was a large-scale
30-month demonstration project (June 2002 — November 2004) co-ordinated by
European Schoolnet and supported by the European Commission's Information
Society Technologies Programme (IST). It was designed to address all parts of the
educational content value chain and involved 23 participants from the public and
private sectors including Ministries of Education, universities, leading educational
publishers, content developers, VLE vendors and technology suppliers from 11
countries.

The project proposal was developed in 2001 when both Ministries and publishers
were starting to invest heavily in new forms of digital content called Learning Objects
(LOs). The key questions that the project attempted to answer were:

e Do teachers actually like these new types of learning resources and do LOs
support innovative forms of teaching and learning with ICT?

e s it possible to outline pedagogy for collaborative learning involving the
creation and use of a critical mass of interoperable Learning Objects (LOSs) in
a new generation of integrated managed learning environments?

e Do emerging standards (for interoperability) make it easier for schools to
exchange and reuse LOs within the sorts of learning platforms (LMS, LCMS,
VLEs etc.) that schools are increasingly using? And can teachers and students
make their own standards’ compliant, interoperable LOs?

e Can CELEBRATE demonstrate a technical solution — a Learning Object
Brokerage System — that will allow Ministries, publishers and individual
schools to more easily exchange and/or sell Learning Objects across national
borders?

e At the end of the project, is there a demand for a federated, European Learning
Object Exchange (ELOE)* (which permits central and local metadata
repositories to co-exist) and can CELEBRATE offer self-sustainable services
to schools and content developers based around this concept?

e Finally, can a project such as CELEBRATE act as a catalyst for the European
eLearning content industry and develop viable business models for LO content
development and distribution?

This report provides an evaluation of the extent to which new, more flexible forms of
content development and distribution (based on reusable LOs) had an impact upon the
learning process and supported new pedagogy for eLearning in schools. While

CELEBRATE provides an analysis of how a fairly large number of schools exploited

! This refers to the system that will replace the CELEBRATE system that provides LOs to teachers
from a federated set of repositories (i.e. what currently is provided by the Demonstration Portal and
Brokerage System).
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new forms of content, this report will not attempt to outline how specific national
content strategies can facilitate the widespread use of LOs. However, it is hoped that
the recommendations made in this report will help policy makers to decide how to
best support Learning Object use by a much larger number of schools.

Evaluation approach

The evaluation did not evaluate all work packages,? but focused on the outcomes of
Work Package 3 (Brokerage system), Work Package 4 (Creation of Learning
Objects), Work Package 5 (Demonstrator Portal) and Work Package 6 (Broadband
Pilots). Because we evaluated how teachers used LOs in terms of pedagogy, we also
indirectly considered some outputs from Work Package 2 (Pedagogical Models).

We did not include evaluation of the project per se (e.g. whether it was directed
efficiently), as the way the project was set up was not itself meant to reflect the way
the ideas explored in the project would be implemented subsequently. However, the
deliverables for each work package contain the information upon which others can
judge the success of the project.

The evaluation used both quantitative and qualitative methods and had a number of
instruments for collecting data:

e Questionnaires
Registration questionnaire
Teacher as user questionnaire
Portal questionnaire

Pop-ups associated with individual LOs that enabled each LOs to be evaluated
by teachers

¢ Routine data taken from the Demonstration Portal
e Interview studies
Teacher interviews
Content developer interviews
e Classroom studies
Classroom observation case studies
Experimental study of the use of LOs in classrooms.

For each of the major data instruments relating to teachers, a separate ‘data report’ has
been produced. In general all the data referred to in this Evaluation Report are taken
from these data reports®. More details about these instruments, response rates and
reports are presented in the Evaluation Methodology Appendix (Appendix 2).

2 More information about each Work Package can be found in CELEBRATE Bid: Annex 1.

¥ We also make reference to other CELEBRATE deliverables, and these are listed appropriately in the
references for each section. They can be found in the CELEBRATE web site.
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Hypothesis

The Evaluation Framework (D1.2) was built up at the beginning of the project and it
was intended to help CELEBRATE team members understand how the evaluation
contributed to the project, and what form the evaluation was expected to take. It
outlined the general principles and structure of the evaluation design, upon which the
details were then built. It also laid down the purposes of the evaluation and what
would be evaluated. The basic questions that would be the subject of the evaluation
were identified along with the instruments to be used for answering these questions.

The Evaluation Framework established an hypothesis that guided the evaluation, and
a statement of the extent to which it has been supported provides a general conclusion
about the outcomes of the evaluation. In summary the

Overall judgement on the hypothesis
Given suitable pre-conditions and working methods:

e learning objects can be created and translated and, although there are
examples of modifying them, we have little evidence on the impact of
this;

e there are various models of a “market’ that can be created to protect the
rights of creators and provide necessary income where appropriate,

e and that through the Demonstration Portal learning objects can be
distributed and presented, but we do not know the impact of a
federated set of repositories from the pilot trials;”

e learning objects can be selected and employed usefully and efficiently
by teachers though there is a need for a threshold level of ICT skill,

e learning objects can be selected and employed usefully by teachers of
varying backgrounds and interests, but there are some reservations
about how efficiently;

e learning objects can be selected and employed usefully and efficiently
by teachers working with students of selected ages, ethnicities, social
backgrounds, levels of previous achievement, and diverse first
languages and cultures.

e learning objects can be selected and employed usefully and efficiently
by teachers in a range of subject areas and classroom contexts
reflecting diverse education systems, though there are issues of a match
to the curriculum;

¢ learning objects can be selected and employed usefully and efficiently
by teachers using a variety of pedagogical models once the conditions
of access to ICT resources, ICT skill and teacher preparation time are
overcome;

* See, however, the usability evaluation of the federated search using the Brokerage System
(Appendix 4).
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Detailed account of the findings on the hypothesis

Here we consider each element of the overall statement above to give an account of
the findings of the evaluation. (The relevant sections of the main report, where each
part is discussed, are given in parenthesis.)

Given suitable pre-conditions and working methods, learning objects can be
successfully created, translated and modified by content developers and teachers.
(Section 2)

LOs were indeed created, and in significant numbers. They were also produced for a
range of subjects, across the full age range planned and in different styles. Around at
least a third of the LOs were thought good enough by teachers to try out in their
classrooms.

Translation into English was achieved and a number of authoring templates were
provided to allow teachers to create LOs. This involved a level of systematic face-to-
face training that (if essential) suggests it will not be possible to enable all teachers to
take on this role. However, the vision of teachers each modifying LOs for their own
use did not generally appear. Nor was our own initial assumption that LOs would be
produced only by central agencies or individual teachers correct. Instead a number of
different mixtures of approach were tried.

What preconditions and working methods were most favourable to LO production? In
fact a very wide range of strategies were tried out. In general it appeared that the
approaches that were most successful in generating large numbers of LOs of an
acceptable quality involved teams. These needed to have members with expertise in
programming, classroom teaching with ICT, and subject knowledge.

Given suitable pre-conditions and working methods, learning objects can be
successfully created, translated and modified within a 'market' that can be created
to protect the rights of creators and provide necessary income where appropriate.
(Section 2)

The development of models for future funding and copyright could only be partly
explored within the project, as it ended before long-term arrangements were in place
for the future. However, several models were being actively discussed and it was
possible to identify some of the underlying options and questions that could focus
decision making in this area.

Given suitable pre-conditions and working methods, learning objects can be

distributed and presented. (Section 3)
Overall, teachers were positive about the Demonstration Portal and felt it was very
useful for teaching and learning. They used it to gain access to a variety of learning
resources and to motivate their students to learn. They appreciated that the
Demonstration Portal provided a safer online learning environment for their students.
The data suggest that LOs were successfully being distributed and presented through
this Portal once the initial problems were overcome. Indeed many teachers went
further than just using it as a way of finding LOs, but saw it as a basic “virtual
classroom’ that could store LOs and give students access to them.

Given suitable pre-conditions and working methods, learning objects can be
selected and employed usefully and efficiently by teachers (Section 4)
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Overall, the selection pattern of LOs by teachers reflected the project’s LO subject
profile, which focused on mathematics, science, art, and language. The evidence
suggests that, in general, teachers were positive about the CELEBRATE LOs and felt
they were useful for their teaching and student learning. Teachers had some
reservations about the flexibility and usability of LOs and some reported that they
encountered technical difficulties when using the LOs, but these mainly related to the
local ICT infrastructure rather than LOs themselves. But there are also pedagogic
issues in relation to usability with some teachers not being able to fit them into their
teaching, affecting the ‘efficiency’ with which teachers could use them. Therefore,
this part of the hypothesis is confirmed but with some reservations about how
‘efficiently’ this can be done.

The conditions for this confirmation do not seem to rely on the need for general
guidance on pedagogy. For those teachers who need help, this is more related to their
ICT skills, and how to use LOs, rather than their general lack of teaching experience.

Given suitable pre-conditions and working methods, learning objects can be
employed usefully and efficiently by teachers of varying backgrounds and interests.
(Section 5)

The judgements of the teachers suggest that, while there are some important
differences between teachers, most groups in most respects view the use of LOs in
broadly similar ways. Given that teachers overall view LOs favourably, this suggests
that there are no large subgroups of CELEBRATE teachers, who take a strongly
negative view. However, it is important to note that the CELBRATE teachers were
generally either experienced users of core ICT systems, or of these and of a wider
range of systems as well. This represents an important pre-condition. The project does
not therefore tell us about the views on LOs of inexperienced teachers, in terms of
ICT skills and usage.

Given suitable pre-conditions and working methods, learning objects can be
employed usefully and efficiently by teachers working with students of selected ages,
ethnicities, social backgrounds, levels of previous achievement, and diverse first
languages and cultures. (Section 5)

Where students are concerned, again the indications are that the CELEBRATE LOs
already include a sufficient range to be used successfully across the full age and
achievement ranges, although lower achieving students may be one group that needs
better provision. Taken together these responses suggest that differences in student
backgrounds and characteristics were not, in general, a problem in using LOs
successfully, although some groups were not seen as being sufficiently well served at
present.

Given suitable pre-conditions and working methods, learning objects can be
employed usefully and efficiently in a range of subject areas and classroom contexts
reflecting diverse education systems. (Section 6)

It is evident that there do not appear to be subject-related factors preventing the useful
and effective use of LOs, except in as much as the LOs fail to match the curriculum
topic of the teacher, which is more an issue across, rather than within, countries. (This
may not be the case in subject areas other than those upon which CELEBRATE
focused.) It may well be that, with a larger number of LOs in any one subject, the lack
of match to specific topics can be overcome. But even the relatively modest numbers
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of CELEBRATE, did deliver satisfaction in the subjects covered using hundreds
rather than thousands of LOs.

Teachers are convinced of the effect on motivation, though there is less general
evidence on whether it improves achievement. Where we were able to carry out a
specific study of the impact on achievement, we have robust evidence that they can be
more effective than traditional means of teaching. The evidence for improvements in
types of learning is modest, for example with ‘problem solving’ and ‘conceptual
learning’, though again the experimental study does show that some elements of
conceptual understanding can be effectively dealt with.

Whatever the limitations in our evidence of improvements in achievement, the effect
on student autonomy and active learning are evident and useful.

Given suitable pre-conditions and working methods, learning objects can be

employed usefully and efficiently by teachers using a variety of pedagogical models.

(Section 7)
It is evident that, given current conditions of ICT access, including local conditions of
line speeds and network capabilities, ICT skills, and teacher time for preparation limit
the employability of LOs. It is likely that access will be a temporary problem as
computers become more common in all classrooms and as wireless and portable
devices spread. In some schools, for example in the primary sector, technical support
will still be an issue, and this will limit the improvement in some conditions.
Preparation time is of course soluble, but given pressures on teachers it is less
tractable. But finding that time creates resource issues as large as those associated
with ensuring ICT access.

When these conditions are improved, however, the employability of LOs is evident,
and they can support advanced pedagogy. Any single LO is unlikely to do more than
contribute to a teacher’s repertoire, rather than radically change it (though it can
equally constrain it). Currently that means a blended approach with LOs contributing
to the pedagogic setting created by the teacher. There is an interplay between the
affordances of an LO’s pedagogy and the pedagogical practices the teacher is able to
construct, given her pedagogic competence with using LOs, and her underlying
conceptions of learning. LOs can, in this context, enhance active learning by students,
collaboration, authentic material and activity, and provide multiple perspectives on
knowledge. It is clear that the locus of ‘control’ or design of pedagogy is in the hands
of the teacher. Nevertheless, there are issues of pedagogic design that relate to the
creation of affordances and also features such as game playing, a focus on ideas, and
developing tool-like features in LOs, that will exist.

Recommendations

Here we present our main recommendations concerning the future development of the
European Learning Object Exchange (ELOE). These proposals are filled out in more
detail in Appendix 1 (Detailed Recommendations). The recommendations cover seven
interrelated topics:

¢ identifying and implementing the changes required to move to a full scale
programme;

e planning and developing the ELOE as a learning organisation;

e improving and tightening the technical and educational specification for LOs;
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¢ identifying long-term targets for the range and types of LOs to be provided;
¢ identifying and implementing ways of supporting advanced pedagogy;
e Dbuilding the capability to use LOs into professional development and training;

e identifying key questions for future research and evaluation.

Recommendation A: Identifying and implementing the changes
required to move to a full-scale programme.

As CELEBRATE evolves from a pilot project into a full-scale Europe-wide service, a
number of the approaches used in the project will need modification or replacement.
These approaches include:

e adopting clarity about the purposes of the ELOE in terms of the approach to
the ‘learning object enterprise’, as assimilation, change or transformation, and
the extent to which it can adopt any combination of these approaches;

e on the basis of the above clarification, to make strategic choices of which
teachers to target, what LOs to develop and how supply will meet demand.

Recommendation B: Planning and developing the ELOE as a
learning organisation
The ELOE should be developed in ways that make it a learning organisation, designed

so that both the system and the partners can easily generate and analyse much of the
data needed to improve it. This will involve:

e teachers taking part in LO development and piloting and in identifying an
appropriate role for the ELOE VLE;

o selectively extending the range of data and information drawn from the Portal
and Brokerage System for analysis, along with appropriate staffing;

e ministries interested in free provision of LOs being brought together to plan
joint development, with a role to encourage knowledge exchange and
partnerships between content providers.

Recommendation C: Improving and tightening the technical and
educational specification for LOs.

The design of the LOs will also need some revision and closer specification to ensure
that:

e all LOs should be interoperable on all systems meeting the entry standard
recommended in A above;

e small modular LOs should be preferred to larger integrated ones, accompanied
with basic teacher instructions on operational use;
Recommendation D: Identifying long-term targets for the range
and types of LOs to be provided

During the pilot the aim was to provide sufficient LOs to make clear what the
potential of this approach would be. In the longer term there will be a need:
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o to specify (presumably at national level) whether the aim is to cover the whole
curriculum or to focus on specific pedagogically difficult topics;

e aselective and teacher-led expansion in the numbers of LOs translated.

Recommendation E: Identify and implement ways of supporting
advanced pedagogy

One theme in the project was to explore ways of combining LO use with advanced
pedagogy. If this is to continue as a key element in the ELOE it will require that LOs
should be:

e available that support advanced pedagogy;

e accompanied by advice to teachers on how to use the LOs in these ways.
Teachers should be directly involved in generating the advice.
Recommendation F: Building the capability to use LOs into
professional development and training
There are three major foci of this development:

e time for professional development and a larger involvement in sharing of best
practice and LO evaluation and development;

e where the introduction of LOs is to be a major feature of national policy, LO
use should be integrated into initial teacher training;

e cross-European information on how teachers are being trained to develop or
modify LOs should be collected and made available to all developers.

Recommendation G: Identifying key questions for future research
and evaluation

The evaluation has identified a number of gaps in our knowledge that require further
exploration. Many of these have already been covered, but there are a number of
strategic areas where further systematic research, literature reviews and evaluations
are required. Topics for this programme are listed in Appendix 1. They include:

e why teachers choose the LOs they do, how they can be helped to make choices
and how successful these choices are in terms of student learning;

e what the long-term effects of LO use are upon teachers and students;

e what new problems would emerge if the use of LOs was extended into more
culturally challenging areas such as history and religious education.
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Section 1 Project Overview

1.1 Introduction

Context eLearning with Broadband Technologies (CELEBRATE) was a large-scale
30-month demonstration project (June 2002-November 2004) co-ordinated by
European Schoolnet and supported by the European Commission's Information
Society Technologies Programme (IST). It was designed to address all parts of the
educational content value chain and involved 23 participants from the public and
private sectors including Ministries of Education, universities, leading educational
publishers, content developers, VLE vendors and technology suppliers from 11
countries.

The project proposal was developed in 2001 when both Ministries and publishers
were starting to invest heavily in new forms of digital content called Learning Objects
(LOs). The key questions that the project attempted to answer were:

e Do teachers actually like these new types of learning resources and do LOs
support innovative forms of teaching and learning with ICT?

e Isit possible to outline pedagogy for collaborative learning involving the
creation and use of a critical mass of interoperable Learning Objects (LOs) in
a new generation of integrated managed learning environments?

e Do emerging standards (for interoperability) make it easier for schools to
exchange and reuse LOs within the sorts of learning platforms (LMS, LCMS,
VLEs etc.) that schools are increasingly using? And can teachers and students
make their own standards’ compliant, interoperable LOs?

e Can CELEBRATE demonstrate a technical solution — a Learning Object
Brokerage System — that will allow Ministries, publishers and individual
schools to more easily exchange and/or sell Learning Objects across national
borders?

e At the end of the project, is there a demand for a federated, European Learning
Object Brokerage System (which permits central and local metadata
repositories to co-exist) and can CELEBRATE offer self-sustainable services
to schools and content developers based around this concept?

e Finally, can a project such as CELEBRATE act as a catalyst for the European
eLearning content industry and develop viable business models for LO content
development and distribution?

1.2 Project Approach

Learning objects and simple LO authoring tools were developed by project partners
and made available via a password protected web site (Demonstration Portal) to
selected primary and secondary schools, drawing on existing broadband pilots and
implementations in six countries. It was a conscious decision to target schools that
already had high levels of ICT provision and teachers with better than average ICT
skills, as the project wanted to explore how content could be exploited by Europe’s
schools once some of the initial issues had been addressed related to infrastructure and
basic ICT training.
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In trying to outline this vision of how LOs could be used by teachers, the project did
not attempt to provide a migration strategy for how the majority of schools in
different countries could be enabled to reach the levels attained by schools in the
CELEBRATE pilots. This is an important point to keep in mind when reading this
report.

This report provides an evaluation of the extent to which new, more flexible forms of
content development and distribution (based on reusable LOs) had an impact upon the
learning process and supported new pedagogy for eLearning in schools. While
CELEBRATE provides an analysis of how a fairly large number of schools exploited
new forms of content, this report will not attempt to outline how specific national
content strategies can facilitate the widespread use of LOs. However, it is hoped that
the recommendations made in this report will help policy makers to decide how to
best support LO use by a much larger number of schools.

In reading the report, it is also worth bearing in mind some of the following aspects of
the project and a few of the initial assumptions made by the CELEBRATE partners at
the start of the project in June 2002:

a) CELEBRATE did not attempt to develop LOs in all subjects but tried to
achieve critical mass in a small set of subjects (Mathematics, Science, Art,
and Languages) in order that teachers could exercise some choice when
reviewing and selecting LOs.

b) While the project produced guidelines for LO content developers, it
deliberately did not insist that they follow very precise criteria in terms of
LO size, graphic design etc. CELEBRATE was meant to provide a real-life
demonstration of how teachers respond to the wide variety of LO types
currently being produced.

c) The approach to developing LO authoring templates only emerged once
the main LO development work had already commenced and it was
difficult to complete work on the templates in time for them to be fully
tested by teachers during the main pilot phase.

d) As well as providing schools with access to a critical mass of LOs, the
Demonstration Portal also included a large number of Learning Assets
(images, audio files etc.). These were provided mainly to assist those
teachers who wanted to create their own LOs using the authoring
templates.

e) It was assumed that some schools in the project would want to use a ‘local’
VLE. The project provided a VLE on the Demonstration Portal for those
schools that did not have access to one but who might want to go beyond
using LOs as standalone resources within a more structured learning
platform.

f) The CELEBRATE Brokerage System architecture was successfully
demonstrated during the project. It allows schools to carry our federated
searches for LOs across remote repositories, but was not fully
implemented until the end of the project. During the main pilot phase, the
focus was on the teachers’ use of the LOs themselves.
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1.3 The evaluation framework

The evaluation framework was built up at the beginning of the project and it was
intended to help CELEBRATE team members understand how the evaluation
contributed to the project, and what form the evaluation was expected to take. It
outlined the general principles and structure of the evaluation design, upon which the
details were then built. It also laid down the purposes of the evaluation and what
would be evaluated. The basic questions that would be the subject of the evaluation
were identified along with the instruments to be used for answering these questions.
The roles of the evaluation team and the other WP teams in collecting data from the
various instruments and sources were also specified.”

Based on the analysis of the project and work package requirements, with a focus on
the actors in the system (i.e. the respondents to, or users of, the products of the
project), the evaluation hypothesis was that:

Given suitable pre-conditions and working methods,
e |earning objects can be created, translated, modified, distributed, presented,

e within a 'market' that can be created to protect the rights of creators and
provide necessary income where appropriate; and that

¢ learning objects can be selected and employed usefully and efficiently,

e inarange of subject areas and classroom contexts reflecting diverse education
systems,

e by teachers of varying backgrounds and interests,
e using a variety of pedagogical models and

e working with students of selected ages, ethnicities, social backgrounds, levels
of previous achievement, and diverse first languages and cultures.

This hypothesis identified the areas of the project that would be evaluated, expressed
in general terms, and in a positive way, such that the evaluation team could determine
how far and in what ways the project had been successful.

The purposes of the evaluation were thus to:

e examine each of the areas of the hypothesis to determine if it has been
achieved, and where there have been problems or issues arising, to determine
as far as possible, what the reasons were for this;

¢ identify whether there were significant differences in the judgments of
usefulness and efficiency made by different categories of users and
developers, and if so why;

e provisionally identify what changes in the pre-conditions and working
methods would be needed to make the CELEBRATE system outcomes more
effective and useful to all users and developers in the future.

These implied that the evaluation would not evaluate all work packages,® but focused
on the outcomes of Work Package 3 (Brokerage System), Work Package 4 (Creation

% More information can be found in Deliverable 1.2.
® More information about each Work Package can be found in CELEBRATE Bid: Annex 1.
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of Learning Objects), Work Package 5 (Demonstrator Portal) and Work Package 6
(Broadband Pilots). Because we evaluated how teachers used LOs in terms of
pedagogy, we also indirectly considered some outputs from Work Package 2
(Pedagogical Models).

We did not include evaluation of the project per se (e.g. whether it was directed
efficiently), as the way the project was set up was not itself meant to reflect the way
the ideas explored in the project would be implemented subsequently. However, the
deliverables for each work package contain the information upon which others can
judge the success of the project.

1.4 Evaluation methods

The evaluation used both quantitative and qualitative methods and had a number of
instruments for collecting data:

e Questionnaires
Registration questionnaire
Teacher as user questionnaire
Portal questionnaire

Pop-ups associated with individual LOs that enabled each LOs to be evaluated
by teachers

e Routine data taken from the Demonstration Portal
e Interview studies

Teacher interviews

Content developer interviews
e Classroom studies

Classroom observation case studies

Experimental study of the use of LOs in classrooms.

For each of the major data instruments relating to teachers, a separate ‘data report’ has
been produced:

e Teacher registration questionnaire report

e Teacher as user of LOs questionnaire report

e Teacher as user of Demonstration Portal questionnaire report
e Pop-ups questionnaire report

e Teacher's views on Learning Objects: A report with teachers in schools in
Finland, France, Hungary, Israel, Norway and the United Kingdom (referred
to as Interview Studies)

e Learning Objects in classroom settings: A report of 13 case studies conducted
in Finland, France, Hungary, Ireland and United Kingdom (referred to as
Classroom Studies)
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e Learning Objects — a lot of smoke but is there a fire? Academic impact of
using Learning Obijects in different pedagogical settings (referred to as
Experimental Studies)

In general all the data referred to in this Evaluation Report are taken from these data
reports. More details about these instruments, response rates and reports are presented
in Appendix 2 (Evaluation Methodology).

1.5 The structure of the report

This report consists of eight sections. This first section is the project overview, while
Section 2 describes the LOs created, by type, subject, age range etc. This includes
both the LOs provided initially and produced subsequently by the content developers
and those later added by teachers and students. The ways in which content developers
created new LOs, modified existing ones and organised the translation process is also
discussed.

Sections 3 to 7 then test different aspects of the hypothesis formulated in the
evaluation framework, based on both quantitative and qualitative data collected by
using various instruments and sources from teachers and schools. These sections are:

e Section 3: Distributing and Presenting Learning Objects to Teachers
e Section 4: Teachers’ Evaluation and Selection of Learning Objects

e Section 5: Use of Learning Objects by Teachers and Students with different
Backgrounds and Interests

e Section 6: Use of Learning Objects in different Subjects, Classroom and
Education Systems

e Section 7: Use of Learning Objects by Teachers using a Variety of
Pedagogies.

Finally Section 8 looks back across the analyses in earlier sections and identifies the
key action-guiding issues relevant to decisions by different stakeholders. Where they
can be justified recommendations are made to developers, teachers, headteachers,
local, regional and national and international agencies, teacher trainers, and the
European Commission.

1.6 Implementation of the project

Here we outline the way the project was implemented that would affect what can be
learned from the evaluation.

The period of the trial was originally planned to be from November 2003 until March
2004. Initial training of teachers began in November 2003, though the Demonstration
Portal was not fully operational, and did not become so until January 2004 (see
Section 3 for a more detailed account). This Portal was the main way for teachers to
gain access to LOs. During this period LOs were being added continually and so there
may not have been suitable LOs available for teachers who had started in November
2003. (See Section 2 for a more detailed account of the development of LOs).
Unfortunately connectivity between the Demonstration Portal and the Brokerage
System was available at the time when the teachers were piloting the system. The
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particular implications of this for the evaluation are that we are unable to offer any
evidence of how this would be received by teachers.” Finally, although authoring
tools were available, and some teachers had training on their use, these tools were
‘templates’ for creating particular kinds of LOs (e.g. a “‘crossword’ or a slide
sequence). No tools were available to modify existing LOs.

The combined effect of these conditions was to effectively shorten the actual period of
the main trial to the period to March-May, 2004. In fact some teachers were using the
system later than this period and data were collected up until mid-July 2004, by which
time most schools had begun their summer holidays. It also meant that some teachers
were commenting on the use of LOs, based on experience earlier in the development
of the system than others. Where we are able to distinguish this we have done so, but
it does mean that some teachers evaluated a less sophisticated system than others.

The original intention was to have a large number of UK teachers in the pilot group.
As will be evident in later sections, this did not materialise. This means we were
unable to test the impact of a large number of LOs (many LOs produced in other
languages and translated into English) with a group of teachers who already had
access to a large amount of free digital material through a government —funded
scheme (Curriculum Online).

1.7 Case Study of the use of LOs

The following is an example of how LOs have been used in schools. We decided to
use this particular case study from a school in France as it shows how some of the
objectives of CELEBRATE were manifested in schools®. This case study we describe
as a ‘voyage of LOs’ as it shows the teachers as the developers of LOs, using the tools
of CELEBRATE and their imagination in creating LOs that they can use in their
classes. This case study shows the possibilities for teachers who are part of
CELEBRATE.

It covers the voyage of two LOs used and created jointly by two French teachers. One
LO is called Fabrication du pain or Bread making and the second LO was a
crossword related to that process. Both these LOs were created for use in a natural
science/biology lesson with a class of fifteen students. We use the journey of these
two LOs to illustrate teachers’ experience of developing and using LOs in the project,
particularly because they were examples of CELEBRATE teachers’ creation of LOs.
It can therefore act as a context within which to think of the detailed findings we
present in the following sections.

1.7.1 The Authors of the Case Study LOs

The LOs were developed by two teachers in a French secondary school for eleven to
fifteen year olds. Both teachers had five years teaching experience and had used ICT
in their lessons for about two to three years. One of these teachers received personal
training on how to develop LOs, using LOBE (Learning Object Builder and Editor)°

” A pilot usability study of the Brokerage System, whose connection to the Portal is now operational,
was conducted in November 2004, and a separate evaluation is contained in Appendix 4.

® This is based on the French case study in Classroom Studies, Case 6.

% The LOBE template is a program developed in JAVA as an authoring tool designed and developed by
Hachette Multimédia.
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(see Section 1.7.2) and the Digitalbrain templates. The ICT level of teachers was in
line with the French national average, though one teacher appeared to be more
advanced. The school where the LOs were used had five hundred students and
approximately fifty teachers. There was one ICT suite with fifteen terminals and a
high-speed Internet connection.

1.7.2 The creation process of the LOs

The teachers created the bread making LO using LOBE, an authoring tool that allows
one to build, and edit LOs using 3 templates of Hachette Multimédia's range, namely
Simple Transition, Association and Media Show.™ The teachers shared the creation
tasks: one teacher took various photographs in the local bakery, with the agreement of
staff, while the other teacher dealt with the more technical side of creating the LO.
This LO can be found at:
http://learning-assets.eun.org/lo/fabrication%20du%20pain.zip **

'UNE BOULANGERIE PAGE D'ACCUEIL
Lo lobrication du pain

exmenen fa houlanger prépans-i4 s pen?

T "MI . — www
;r-m!d\r-wlrwhnlﬂ-hm#unnmﬁH-wmclww—ahl--—-nu-

Figure 1.1: an exploration LO on bread making

The teachers decided to create a crossword LO to use as a game that assesses
students” knowledge of bread making. It was created with the Digitalbrain template*?
and can be found at:
http://eundp.digitalbrain.com/emeline.eundp/web/fabrication%20du%20pain/crosswor
d/?verb=view.

19 The three are among 15 of the templates Hachette Multimédia provides.

* Throughout this report we make reference to the CELEBRATE LO web addresses. Access to such
LOs is only available for those who are members of CELEBRATE or the follow-on activity
(CELEBRATE II).

12 This template allows words and their associated clues to be entered and it will automatically arrange
the crossword layout. Additionally it can make several versions of the same basic crossword to
minimise the possibility of students simply copying from one another.
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Figure 1.2: a crossword for testing what has been learned about bread making

Both teachers used their LOs in two separate natural science classes with two groups
studying in parallel. The teachers prepared a complementary exercise sheet with
questions and tables for students to fill in, using information solely obtained from the
bread making LO. The goal of these lessons, defined by the teachers, was for the
students to:

learn the basic bread-making principles: the recipe, the various steps, machines used
and different types of bread.

1.7.3 Use of the LOs in a lesson

The LOs were used in a lesson of two parts. The first part concentrated on the LO
activities and was set in the ICT suite. The class had forty to forty-five minutes to
navigate freely through the bread making LO in order to find the answers to complete
the exercise sheet. They had to find:

e the bread-making ingredients;

e the various steps/the recipe: the name, the purpose of the step, temperature,
etc.;

o the different bread types and their differences;
e the definition of a word situated in the LO tool bar.

When the students had completed this first task they played two ‘games’: one was
from the bread making LO and the second was the crossword LO. These games
tested what they had learned.

The class moved to an ordinary classroom for the second part of the lesson. This
lesson involved the whole class with their teacher correcting the answers they had put
in their exercise sheets in a collective feedback process. All the students, with the
exception of one with learning difficulties, obtained the correct answers to the LO.

1.7.4 Pedagogy of the lesson

The students used the LO to learn autonomously. The teacher had little interaction
with the students in the first part of the lesson other than giving instructions for the
task and answering LO questions, and problems linked to using the LO. However, the
lesson itself was highly structured. Knowledge was presented in a very factual way
and students mostly transcribed information provided on the screen. The information
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was given in the same order as the questions asked, which facilitated the student’s
‘pseudo-research’ task.

1.7.5 Teachers’ views of creating LO

Our teachers in this French case study thought that the ability to create LOs was to
their advantage as they had the independence to create ones that suited their syllabus
and their class curriculum, and which integrated the LOs perfectly with what was
previously covered.

However, the independence of being able to create LOs was limited by the tools
available and resulted in a less interesting lesson in their view because:

a) The information in the LO was provided in the same order as the questions and in
most cases this only necessitated the simple task of copying the text.

b) The students had no extra information other than that provided by the LO. Thus,
they were unable to acquire a more critical insight into the information provided.

These drawbacks were linked to the functional limitations of the version of LOBE
they used, although in the case of (a) above they were in control of both the nature
and type of questions. The template did not permit the creation of particularly
interactive exercises, and it did not allow for the creation of a simple link from an
image. This functionality would have been greatly appreciated by the teachers. The
teachers involved seemed very interested in having future versions of LOBE made
available to them.

This case study shows how teachers have worked together to create LOs that can be
used and re-used in classes and shows the potential advantages of teachers as creators
of LOs. The teachers have since uploaded their LO to the Demonstration Portal where
it can continue its voyage into other classrooms across Europe.

Teachers of this case study have been able to use CELEBRATE material for
‘exploration” and assessment. Students were able to learn autonomously from the
teacher, although the knowledge processing was low and limited by the tools that
created the LO. However, teachers clearly saw the potential in such tools and enjoyed
the independence of creating LOs to suit their students’ needs. The case study also
highlights how CELEBRATE materials are reusable as both teachers used the LOs in
different classes.

References

[Classroom Studies] llomé&ki, L, & Lakkala, M., (eds.) (2004) Learning objects in
classroom settings: A report of 13 case studies conducted in Finland, France,
Hungary, Ireland and United Kingdom. CELEBRATE Work Package 7.
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Section 2 Developing Learning Objects

2.1 Introduction
This section discusses the hypothesis that:

e Given suitable pre-conditions and working methods, learning objects can be
successfully created, translated and modified by content developers and
teachers,

e within a 'market’ that can be created to protect the rights of creators and
provide necessary income where appropriate.

In this section we look at the start of the process by which LOs were planned and
developed. To do this we look at responses to the LO specification, describe the
different kinds of LOs that were developed, explore the issues that arose in
developing them and then, in the final part of the section, look at some developers’
views on how the production process and market for LOs might be organised and
funded in the future.

2.2 The project specification for the LOs

2.2.1 The specification

Content providers who designed the LOs for CELEBRATE were expected to conform
to specifications and pedagogical outlines agreed within the project team. This was
developed after a literature review carried out by WP1 and after discussions by
content developers within WP4.

The technical specifications for content being submitted to the CELEBRATE project
covered content type, download times/bandwidth, accessibility requirements, browser
compatibility and interoperability specifications (D4.1 p. 2). The project team also
emphasised the pedagogical importance of using small LOs in the belief that this
would increase the possibility of teachers sequencing and building longer courses out
of individual LOs (D4.1 p. 2).

A teacher survey (D1.1) showed that the teachers too recognised a need for small,
granular, reusable LOs that were relatively context- and pedagogy-independent.

One developer also endorsed this view, arguing that small LOs:

...can fit into any sequence and the basic principle is that we should not be - we are not -
pedagogy specialists. The teachers are. We should be providing resources, tools and the
teachers should provide the pedagogical source, or the environment for the topping. 1t’s more
than just a topping actually. 1t’s the whole structure.

(Hachette Content provider interview pp 11-12)

In Hungary the content provider was already using an approach to LOs based upon
small content-only elements, which were then built up into larger units by adding
pedagogic components. These were, in turn, designed to be combined flexibly into
larger units.

The Israeli and Hungarian developers saw the specification as easy to implement,
once translated. However, one noted that it was too long to be usable by teacher
developers, so the national team just collected the necessary items and wrote a short
version for the teachers summarising what to do and how to do it. This may indicate
that any future specification needs to be provided in formats that recognise that both
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teachers and new public or private organisations joining the programme will not have
the kind of lengthy introduction to the issues that was possible in the original project.

2.2.2 Metadata

The project provided a LOM-based, metadata structure for the developers to use,
combining compulsory and optional elements. This included one category classifying
the LO as fitting into one or more of a set of pedagogic and software types:

e Information resources
e Drill and practice

e Exploration

e Open Activity

e Assessment

e Guide

e Tool

e Glossary

The project team’s assumption was that this classification would help teachers select
and use LOs. This classification was seen by one developer (NM1 p. 4) as costly and
also difficult to apply because different parts of an LO might fit into different
pedagogic and software categories. He also had doubts about whether teachers would
be disciplined enough to enter the data when they themselves created LOs. There is
therefore clearly a cost in entering metadata for these LOs, so the question is whether
the value of doing this justifies the effort involved. The value of providing this
classification of types mainly depends upon how far they actually helped teachers
select and use LOs. This is a topic we will return to in Sections 3, 7 and 8.

2.2.3 The pedagogic model

The project promoted a set of constructivist pedagogic models for the LOs.™* One
developer, whose company had had limited previous experience of LO production,
commented that:

... the models are comprehensible but in many cases a bit too theoretical and the result of that is
that we don’t really know what to do with them. [...] I think more concrete examples would be
useful.

On the other hand another developer, who had been working on LOs for some years,
felt that they had already come across these models elsewhere. These two reactions
illustrate the different positions from which developers can start. (Teachers’ views on
pedagogic models are looked at in depth in Section 7.)

13 The use of the term “constructivist pedagogic models’ stems from the CELEBRATE proposal,
however, during the project discussions it became evident that the term ‘constructivist” was unhelpful,
and the term ‘advanced pedagogy’ was used. The elements of this are explained in Section 7.5.
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2.3 The LOs produced

2.3.1 The planned and actual production schedule

The plan was for the developers to provide hundreds of LOs and several thousand
Learning Assets (LAs) (D4.1 p. 3). The total number of LAs provided by September
2004 was about 2400. However, in this evaluation we focus only upon the LOs. For
these the September 2004 total, as recorded on the Portal, was 1425 (See Table 2.1).**

Table 2.1: total LOs by developer

Content developer No. of LOs
Norwegian Board of Education 287
eWSQY / OPIT (Finland) 272
Sulinet (Hungary) 186
National Board of Education, Finland 183
Giunti Labs (Italy) 83
Cité des Sciences et de I'Industrie (France) 80
Digitalbrain (UK) 71
Hachette Multimédia (France) 62
Skoool (Intel) 40
Indire (Italy) 33
Teachers 14
Young Digital Poland 7
Others/no publisher information 107
Total 1425

(Data as of 22" September 2004. Source: Administration page on the Demonstration Portal.)

However, this number included some that were translations of others. By early
November the total number of translated LOs was 591 plus the Hebrew ones- to come
(see Table 2.2). If we ignore the dual-language ones in Finnish/English and
Norwegian/English, this gives 577 LOs that were translations of existing LOs. This
meant that, in terms of subject-relevant topics covered, the number of LOs produced
with different content (as distinct from being the same content in different languages)
was probably between 850 and 900. (It is not possible to give a precise figure as the
collection dates for the information differ.) This should be kept in mind when looking
at the LO totals given in the various tables below.

1 We quote numbers available on the Portal as all LOs were loaded onto it because during the pilot
period for teachers the connection to the Brokerage System and hence the repositories of the content
providers was not operational.
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Table 2.2: number of translated LOs, by developer and language into which they

were translated

Developer French English ~ Norwegian/English  Finnish/English
MAKASH

Digitalbrain 23

Giunti 80

Hachette 30

eWSOY/OPIT 25 91

Heureka 1

Cité des Sc!ences et 34

de I'Industrie

Indire 13

NBE Finland 64 12
Neiegin e z

Skool(Intel)

Sulinet 70

Young Digital

Poland

Totals 48 529 2 12

(Data as of 1 November 2004. Source: Communications from LO Developers)

2.3.2 LOs by subject

The project team chose Mathematics, Science, Art and Languages for special
emphasis, to give a critical mass in some areas and to provide evidence across very
different subject areas. The LOs actually produced were described in a wide range of
subject terms. After combining some of these labels together the pattern shown in
Table 2.3 emerged. As this shows, science subjects taken as a set formed about 70%
of the total subject classifications (i.e. 1916), with Mathematics the only other subject
to get to around 10% of the total.
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Table 2.3: all LOs provided on CELEBRATE Portal, by subject

Subject* No. of LOs
Natural sciences 657
Physics 325
Mathematics 210
Biology 162
Language and literature 142
Environmental education 105
Chemistry 80
Art 61
Geography 48
Cross-curricular education 46
History 34
Music 23
Informatics/ICT 14
Religion 9

(Data as of 22 September 2004. Source: Administration page on the Demonstration Portal.)

*Some LOs may be counted more than once, as they may be used in several subjects.

LOs were provided in eight languages. Table 2.4 shows that, as planned, nearly half
of these were in English, mostly translated from other languages. (This emphasis upon
having English versions was to facilitate subsequent translations between other
languages, English being the commonest second language across the project.)

Table 2.4: all of LOs on CELEBRATE Portal, by language
Language No. of LOs

English 619
Finnish 219
Norwegian 157
French 157
Hungarian 109
Swedish 40
Italian 33
Hebrew 2

Language-free 26
(Data as of 22 September 2004. Source: Administration page on the Demonstration Portal.)

Where teachers and students could both read English they clearly had access to more
LOs, although as already noted, some of these would have just been English
translations of ones already available in their own language.
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2.3.3 LOs designed for students of different ages

Developers were asked to indicate the age range for which each LO was designed.
From this it was possible to identify how many LOs were intended for each age group
(Figure 2.1).

Figure 2.1: number of LOs identified by providers as suitable for students of
different ages

600

500 - B 462

400

300 A

No. of LOs

200 -~

100 -

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

—o— Age

(Data as of 22 September 2004. Source: Administration page on the Demonstration Portal.)

The distribution covers a wide range, but shows that the LOs cluster around the 10,
12, 14-15 and 18 year old points. This possibly indicates that the ages chosen were
influenced by broad conceptions of suitability for young, early secondary and post-
secondary students, rather than being seen as tied to specific year groups. This
contrasts somewhat with teachers’ perceptions, as we will show in Section 6.3.1.

2.3.4 LOs by type

As we have seen, the LOs were of six different pedagogic and software types, but
nearly a quarter of all LOs were not labelled by type, the proportion varying from
developer to developer. This reinforces the point made by one developer earlier that
there was a time cost in providing this information. Of those LOs that were labelled,
more than half were described as ‘Drill and practice’ and around a third as
‘Exploration’, with some overlap between the two (Table 2.5). The original aim of the
project team to have LOs built largely around advanced pedagogy was therefore not
realised, insofar as the types of LOs are indicative of this. How important that was in
terms of the effects upon what happened in the classrooms cannot be directly inferred
from this, as it depended upon what teachers actually did with the LOs they chose. As
we will show in Section 7.6.2, teachers sometimes used the same LO to support quite
different pedagogy.
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Table 2.5: LOs provided by content providers on
CELEBRATE Portal, by type

Type of LOs No. of LOs
Drill and practice 652
Exploration 396
Information resources 191

Guide 68

Tool 48
Glossary 46

Open Activity 45
Assessment 13

LOs where type not defined
by developer

(Data as of 22 September 2004. Source: Administration page on the Demonstration Portal.)

301

2.4 The take-up of LOs

Before looking at how these LOs were produced, we will briefly trace the progress of
the LOs as a whole through the system. (How the system was organised to allow this
is discussed in more detail in Section 3.)

LOs were added to the Portal up until the end of the project in November 2004 but, by
the time the classroom work for the project had finished in September 2004, there
were 1425 subject-related LOs available to the teachers, after draft LOs were
removed. The teachers could view these and then save any that they presumably
thought they might use by putting them into their ‘shopping basket’. Teachers were
also asked to evaluate any LOs that they put into their baskets. Table 2.6 shows the
numbers at each of these stages.

Table 2.6: production and take-up of LOs

Number % of total produced

LOs produced 1425 100%
LOs placed in ‘shopping basket’ by at least one teacher 1152 80%
LOs evaluated by at least one teacher 940 66%
LOs used by at least one teacher 474 33%

(Data as of 22" September 2004. Source: ‘pop-up’ evaluations. )

These figures, as they stand, show that around a fifth of LOs were not actually
selected by any teacher and a third were actually reported as used by at least one
teacher. However, this needs to be interpreted with caution. Some of the LOs put up
later may not have been seen by teachers already working with ones selected earlier
and, just because a teacher did not provide an evaluation of an LO selected, does not
automatically mean that they decided not to use it."> In the same way it is likely that
more teachers used LOs than reported this use in the ‘pop-ups’ (the evaluation form
associated with each LO). Nevertheless, it appears that there was a high degree of
selectivity exercised by teachers. This is not, however, an indication that the LOs as a
set were unsuccessful. Success for such a system (as for a public library or an

15 Section 4 will give other data on use to set alongside these data.

29
Deliverable 7-2 Evaluation Report 02 Dec 04.doc



encyclopaedia) depends not on the percentage of items used, but the absolute figure of
use, and whether many different users were able to find something they wanted. In
this case a third of the LOs were thought good enough by teachers to try in their
classrooms. Given the fact that the total number added was growing during the pilot,
and that for many teachers the pilot period was relatively short, this is a healthy short-
term total. Whether it would be sufficiently high for commercial producers as a long-
term usage figure is another question.

(The teachers’ views on LOs, and what they liked and disliked about them, are
discussed in Sections 4-6.)

2.5 The LO developers

2.5.1 The contributors

The project began with a number of content developers signed up, while others began
their participation later. They included both commercial companies and government
agencies. Twelve organisations contributed LOs, with, by July 2004, about 70% of the
LOs coming from four of them (Figure 2.2). However, it should be noted that some
developers provided small LOs while others contributed complex LOs that could be
seen as containing several smaller ones. In addition some developers provided
authoring templates while others contributed large numbers of LAs. These
percentages do not therefore directly reflect the relative overall input of the different
contributors.

Teachers_ young Digital Othgr?(no pgblisher
Poland information)

0.005% 8%

Indire

Skoool (Intel) 2%
3%

Norwegian Board of
Education

Hachette 20%

DigitalBrain
5%
eWSOY / OPIT
Cite des Sciences 19%

6% Sulinet

GiuntiLabs National Board of 13%
6% Education, Finland
13%

Figure 2.2: distribution of total LOs by provider (Data as of 22™ September 2004. Source:
Administration page on the Demonstration Portal.)

The LOs were produced in various ways, most of which involved teachers. The
approaches tried out included:

e Professional commercial teams;

e Professional teams working with teachers and central support from a
government agency;

e School teams working with central support from a government agency;
¢ Individual teachers working with central support from a government agency;
¢ Individual teachers working independently.
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Below we discuss each of these approaches.

2.5.2 Professional commercial teams

There were various approaches to development using professional teams provided by
companies. In Hungary the original plan was for a small software development firm to
work under ministry direction, with schools chosen by the ministry. In the event the
firm (which included some ex-teachers) used their own teacher contacts instead. This
approach produced, in the view of the ministry, consistently good LOs, but in
relatively small numbers, and to a standard format.

In Israel several local software firms and agencies were initially interested in being
involved in development, but it proved difficult to agree funding arrangements with
the relevant content developer for permission to translate existing LOs into Hebrew,
which was a key demand from the teachers.

In Norway the ministry contracted several software firms to produce LOs, working to
a ministry specification. Example LOs were assessed and discussed with the firms and
corrected. LOs were translated into Finnish, Swedish and Hungarian, all this work
being done by a commercial translation agency. A key issue here was ensuring that
text files were easily separable from other parts of the LO, so that the firms could take
them out and send them to the translators without releasing the rest of their LOs to an
outside body. It also eased the problem of constructing the translated LOs. This
separation was relatively easy in the Norwegian case because they had all the LOs
developed from new materials, so built this in as a requirement.

Digitalbrain used an existing team structure. After establishing the original
requirements and obtaining any further information needed:

...the structural designers come up with the design solution which identifies the learning
objectives, the general approach and [what the material must cover].... that's then broken down
into LOs. Then we look to see if we have any existing materials or even readymade LOs which
would work. [...] where we don't, subject matter experts would be used to generate new
material. Then, from that, the instructional designers specify the pedagogical and the
interactivity structure for the LOs. And scriptwriters create the text and specify the graphics.
And then the graphics designers and Flash designers produce those to merge in with the script.
(Digitalbrain LO Developer Interview)

In a third case, from Hachette, the development group was built around an existing
team that worked on the development and updating of electronic encyclopaedias. The
editorial work was done within this team, drawing upon existing educational
publications from within the group for ideas and approaches. Software development
and graphics were handled by a subcontractor that was part of the same commercial
group. Translation was carried out by a single external translator. Finally the XML
mapping and uploading was carried out within the encyclopaedia team, which both
created links between their work and that of the software programmers, and also
enabled the team to broaden its range of skills.

2.5.3 Professional teams working with teachers and central
support from a government agency

The Board of Education in Finland initially worked with one contractor and produced
around 35 LOs successfully. In an effort to get better LOs, they then tried working in
partnership with a second contractor, using teams that included an educational
researcher, teachers and a programmer. Here the emphasis was upon getting really
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good ideas and developing them well, rather than, for example, producing a larger
number of adequate but standard LOs. This strategy produced around another 20 LOs.

2.5.4 School teams working with central support

The main method used in Hungary was to identify subject teachers in nine schools.
Each of these teachers was assisted by two other teachers from their school; an ICT
specialist and an English teacher to help with the translation of the instructions for
using the software tools. They were then trained by the national agency to produce
LOs, working with commercially developed tools such as Flash and Shockwave, as
there were at that stage no CELEBRATE templates to use. These were then centrally
checked technically, pedagogically and in terms of subject content accuracy by a
subject specialist consultant who commented on, for example, the amount of
interactivity and the media used. The teacher team was advised on the changes
needed. In the few cases where they and the consultant disagreed, a second consultant
with the same subject specialism made the final decision. Around 90% of the
Hungarian LOs and their English translations were created in this way.

The Hungarian experience was that, in some schools, setting up the teacher groups
had additional indirect benefits, bringing teachers together in a cooperative task.

In a rather similar way, Norwegian schools worked with their central government
agency to produce LOs (this was additional to the commercial provision already
discussed). The schools committed themselves to create one LO in each subject that
they would use during the project, developing a total of 30 LOs. Some schools used
the authoring tools provided by the project while other schools used other tools they
knew. There were no special workshops for teachers to create LOs and teachers
worked either in groups or individually.

2.5.5 Production by individual teachers with central support

In Israel the strategy was to identify selected teachers to build LOs, using content
provided by the teachers:

They are known by the Ministry as people that have developed good content and the Ministry
wants to have the learning objects but, on the other hand, to give them recognition for their work
and so on. They work individually, each one in the schools.

(Israel Content Provider interview)

A workshop approach was used to show them how to develop LOs covering:

Basically decisions about learning objects but mainly technical issues. How to take some files of
Word, graphics etc., that are alrea