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During the design phase of a Greek nation-wide program aiming to incorporate the usage of professional
/educational software into secondary level vocational education, the task of training the teachers was iden-
tified as the most critical to the success of the program. Factors that contributed to the importance (and
difficulty) of the task included the large number of teachers to be trained (about 10,000) and the diversity
of their background. We present the goals and the implementation strategy of the overall program and we
introduce the design principles underlying the training of the teachers. Then, we focus on “the training of
the trainers”, describing the syllabus of the graduate-level course the trainers had to undertake.
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1. Goals and implementation strategy

Progress in Information and Communication Technologies (ICT) has found its way in most professions
and has transformed the way most professionals operate. These changes have affected all aspects of
everyday operations including marketing, technical, and accounting issues. It is natural to expect that
these changes will find their way into secondary vocational education.

The experience from program ODYSSEIA [1], mainly targeting general secondary education, shows that
introducing ICT into secondary education is not straightforward. It requires a coordinated action that
addresses issues related to the existing infrastructure (appropriately equipped and maintained computer
laboratories, fast access to the internet), the availability of software titles suitable for educational pur-
poses, and the training of the teachers in integrating software (and IT technology in general) into their
teaching practice.

Realizing the necessity to exploit the use of professional/educational software in the Greek public secon-
dary vocational education system, led to a nation-wide program with the following strategic goals:

e The introduction of ICT in wide scale, covering all public secondary vocational education schools
(about 450), all areas of specialization, all teachers (about 10,000) and students. See [2] for a de-
tailed description of the Greek Education System.

e The availability of appropriate computing and networking infrastructure as well as the availability
of suitable professional/ educational software that can support the curriculum of secondary voca-
tional education.

e The training of teachers in taking full advantage of ICT in teaching practice.

From the stated goals, it was obvious that a successful implementation strategy had to consist of three
coordinated actions dealing with the infrastructure, the availability of suitable for educational purposes
software and digital content, and the training of teachers.

* The work is co-funded by the European Social Fund (75%) and National Resources (25%), under the Operational Program for
Education and Initial Vocational Training (3rd Community Support Framework for Greece) and particularly in the framework
of Program ‘Utilization of ICT in curricula and learning practices in vocational training schools’ which is implemented by the
Greek Ministry of National Education and Religious Affairs.
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Infrastructure: Fortunately enough, the infrastructure available in Greek public secondary vocational
education schools is sufficient. All these schools have computer labs appropriately equipped, all with
internet connection. In addition, a network of trained technicians provides on-line support to the teachers
in charge of the labs, supporting in that way the labs’ year-long availability for hosting educational ac-
tivities.

Softwar e and digital content: The Greek Ministry of National Education and Religious Affairs owned
only a few software titles (in a limited number of licences) relevant to vocational education. Thus, in
order to support the large number of vocations covered by the Greek secondary education system in a
nation-wide fashion, an extensive program of software acquisition is currently underway. Based on needs
dictated by the curriculum in place and extensive market research, specific software titles are identified
for acquisition. These titles will be localized and/or adopted to Greek vocational education curriculum to
become appropriate for use in Greek schools [3]. In addition, new software will be developed for impor-
tant topics of the curriculum currently not covered by existing suitable software.

The acquisition/ development of software alone were not deemed enough. Given that the majority of
teachers in the Greek education system are not experienced in exploiting software for educational pur-
poses, the necessity to support them with digital content they can utilize in teaching became obvious.
Thus, for each software title to be acquired/ developed, it was decided to develop in parallel digital edu-
cational content (mainly scenarios for educational activities that utilize the software).

Training of teachers: The teachers to be trained number about 10,000 with background in diverse fields
of sciences and engineering. They have formal education in electrical, mechanical, electronic and civil
engineering, architecture, computer science, medicine, accounting, finance, business administration, etc.
They are located all over Greece. Very few of the teachers have any training on how to take advantage of
the opportunities offered by the usage of ICT in teaching. Given that the teachers, and then their students,
would be the main users of the IT infrastructure and of the available software titles and digital content, it
become obvious that the training of the teachers is the most important action to the success of the nation
wide program. It should be mentioned that, from the teachers’ point of view, there is also great demand
for training in ICT and new technologies, a fact that increases the chances that the whole program can
have a long lasting result.

In the rest of the paper, we focus on the organization of the training of teachers, the most critical and
complex component of the nation wide program. We present the design principles behind the teachers’
training program. Then, we focus on “the training of the trainers”, describing the syllabus of the gradu-
ate-level course the trainers of the teachers had to undertake.

2. Design principlesfor theteachers training program

The type of the training to be offered to vocational education teachers is underlined by three design prin-
ciples. Firstly, the training is not about specific software titles. Specific software titles will be used in the
training, but the focus will be in developing long lasting skills for using software to enhance the learning
experience. Secondly, the training will put the trainees at an active role at the centre of learning. Our
hope is that this, more demanding approach, will be favourably received by teachers. The decision to
make the trainee an active participant of the learning process, led to the third principle underlying the
teacher’s training. The teachers’ training will be centred on developing solutions (exploiting software)
for problems in the area/field they specialize and teach. In addition, their trainers should understand the
educational environment the teachers will be called on to apply the acquired skills. Thus, the teachers
should be trained by their fellow teachers specializing in the same or closely related scientific field. In
the rest of the section, we elaborate on these design principles.

Thetraining isnot about specific softwar e titles: Given that a large number of software titles are to be
acquired/ developed and used in educational activities supporting parts of the curriculum, it is tempting
to turn the training into seminars on the specific software titles. This temptation is strengthened by the
fact that the development of digital content (mainly scenarios for educational activities that utilize the
software) is proceeding in parallel with the acquisition/ development of software.
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At a first glance, it seems plausible to give seminars to teachers on how to use specific software titles.
However, there is a great danger with this approach:

The “ knowledge” might have an expiration date. There is no guarantee that in the software titles
will continue to be used. New software titles might become popular, existing ones might be out-
dated, licences might expire. Moreover, professional software undergoes constant development and
evolves all the time. Even the same software title might look and feel completely different in a few
years time. It is obvious that the training must focus on teaching the skill of “exploiting software
for educational purposes” and not on specific software titles. As much as possible, the training
should be software independent. The teacher who used in his training software X to develop educa-
tional activities for a specific topic should not have any difficulty in adapting the activities to soft-
ware Y that is functionally equivalent to software X.

In order to avoid the above danger, it was decided that the emphasis of each seminar should be on a spe-
cific topic of the curriculum (e.g., “interior decoration” in the Applied Fine Arts curriculum) rather than
on a specific software title (e.g. AutoCAD) that should be used in educational activities. Using specific
software is inevitable. When training the teachers on aspects of a specific software title, special care
should be taken to the “transferability” of acquired knowledge to functionally equivalent software.

Based on the above considerations, it was decided that for each specific software title in the seminar
(usually each seminar focuses on one or two software titles) the syllabus must include:

1 The software’s extend of utilization. For the specific software title, as well as for software with
equivalent functionality, the teacher must be aware of the utilization the software can find in sec-
ondary vocational education (the courses in which it can be used, the topics it covers, the mini-
mum required technical knowledge for its proper use).

2 Technical aspects of the software. The main focus is on transferable knowledge including con-
cepts and models and, secondarily, in specific technical issues.
a) The fundamental concepts underlying the software’s functionality. Usually these concepts
reflect methodologies/ design approaches employed by the vocation.

b) The mental model (or user model) assumed by the software. The mental model describes
the order in which the user has to perform some of the main tasks/functions supported by
the software. This order usually encodes common practices of the vocation.

¢) The basic functionality of the software.

d) The advanced functionality of the software relevant to the seminar’s theme (a specific
topic of the curriculum).

3 Locating functionally equivalent software. The focus will be on locating software (including java
applets) and relevant recourses available for free use in the internet. The teacher must be able to
judge the quality of the free software and its suitability for educational purposes.

4 Development of scenarios of educational activities utilizing the software. The teacher must have
the ability to recognize educational objectives stated by the curriculum, that can be supported by
the usage of software and to design and implement scenarios of educational activities utilizing
software in a way that improves the learning process, introducing explorative, collaborative, ac-
tive learning.

Thetraineesin an active role at the centre of learning: The majority of past training programs target-
ing the audience of teachers have been organized so that the central role has been held by the trainer and
not the trainees. In most cases, the trainees have been restricted to a passive role, just listening to lec-
tures. Their participation has been kept to a minimum, naturally resulting to a educational experience of
questionable or, at the best, minimal added value. When the topic of the training is the educational usage
of software, such a type of seminar is unacceptable. The trainees must learn to use the software and this
can be only achieved by getting enough “flying time” on it. Moreover, in order to give to the trainees a
worthwhile learning experience, they must have the opportunity to be creative and productive. The train-
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ing program aiming to vocational education teachers tries to achieve this by focussing on specific topics
of the curriculum, calling for the teachers to develop scenarios for educational activities that exploit the
relevant software to better support their students’ learning experience on the topic. Working in groups,
the teachers can discuss and debate the merits of different approaches and help each other on technical
issues. More importantly, they develop a sense of ownership for their final deliverable and they feel that
their participation greatly contributes to the success of the training program. Our hope is that this group
oriented teaching approach will be favourably received by the vocational education teachers.

An additional reason to have the teachers develop solutions (educational activities) during their training
is making them non reliant to existing digital content. They should learn to adopt existing content for
usage with functionally equivalent software, to create new educational activities, to seek and evaluate
free digital content available through the internet.

Training by fellow teachers specializing in the same or closaly related scientific field:  As it was
mentioned above, the teachers’ training focuses on developing solutions/ educational activities (exploit-
ing software) for problems in the area/ field they specialize and teach. In addition, it is also important
that their trainers understand the educational environment the teachers will be called on to apply the
acquired skills. Thus, it naturally followed that the teachers should be trained by their fellow teachers
specializing in the same or closely related scientific field. It should be noted that the training in ICT skill
development in Greece is usually carried out by computer scientist; this is a training program that does
not follow this tradition.

3. Trainingthetrainers

The fact that teachers will be trained by their fellow teachers with similar background, and the large
number of teachers to be trained (10,000) lead to a two-level training scheme. A group of about 200
trainers was selected to be trained and, then, they will carry out the training of their colleagues. The
selection of the trainers took into account their previous experience in ICT usage and the demographics
of vocational education (trainers were located at areas with high concentration of teachers of similar area
of specialization). Successfully training the trainers is of great importance. For that reason a graduate
level course of 125 learning hours (including contact and study hours as well as hours devoted to devel-
oping deliverables) was developed aiming to equip the trainers with the state on the art techniques/
methods/ approaches in the use of ICT and software in education. That course would be followed up by
an additional 25-hour course of the same style aiming to introduce the trainers to new software titles and
to address issues raised during their activities as trainers.

The training methodology followed during the trainers’ training should be identical to that applied during
the teachers’ training. The trainers (now playing the role of the trainees) should be at the centre of learn-
ing, their training should be engaging, leaving open space for creativity. In every training session they
should work in groups towards the completion of a deliverable related to the topic-of —the-day. At the
end of each day session, the groups would criticize each others deliverables, aiming to identify ways to
improve them.

The trainers, following the completion of their training, should be called on to give seminars on specific
topics of the school curriculum that exploit specific software titles. Thus, they should not only have the
pedagogical foundation on the proper usage of software and ICT in education, but they should also be
proficient on the usage of specific software titles. In order to achieve that, it was decided to group the
trainers in groups based on their specialties and use different software titles in the training of each group.
In that sense, the training of each group was parameterized by different software titles. Based on the
formal education of the trainers, nine groups were formed, i.e. the electrical engineering group, the me-
chanical engineering group, the electronics group, the civil engineering (construction) group, the com-
puter science group, the applied fine arts group, the finance sector group, the applied health group, and
the “geoponics, food and environment” group.
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3.1 Thesyllabusof thetrainers training

The syllabus used in the trainers’ training, influenced by the content organization in [4], was designed so
that the trainers acquire the pedagogical foundations underlying the usage of software in education as
well as technical skills related to utilizing the internet and the proper usage of specific software titles.
Depending on the formal education of each group of trainers, specific software was used in all demon-
stration and development activities.

The syllabus included the following sections (numbers in parentheses indicate the total number of hours
devoted to the section and the number of hours the moderator was present in the training room):

Pedagogical foundations for exploiting ICT in education (35/23). The directed instruction and the
constructivism approaches are studied through model learning sessions applying these approaches.
Software used in teaching is categorized based on the type of its usage. Guidelines and techniques for
developing educational activities employing the use of software are examined. During this part of the
curriculum, the trainers participate in short “lectures” designed to demonstrate aspects of the teaching
approaches and experiment in designing lectures themselves. The reader interested in the pedagogical
foundation of ICT integration in education is referred to [4] and the references therein.

Utilizing resources from the internet (35/20). The trainers study the topics of distance learning, applet
technology, free/ open source software, critical evaluation of material obtained from the internet,
publishing on the internet.

Utilization of software in teaching (35/22). The trainers study the topics of categorization of educa-
tional software, evaluation of software suitability for educational purposes, exploitation of general-
purpose software (e.g., spreadsheets) in teaching, design and implementation of educational activi-
ties that employ professional/ educational software, design of complete training programs (in contrast
to designing isolated educational activities).

Adult Education (10/10). Given that the trainers will be giving seminars to fellow teachers, pedagogi-
cal issues related to the way adults learn are examined. In addition, experiences from previous teach-
ers’ training programs are discussed, focusing on (positive and negative) lessons learned form these
past programs.

4. Conclusion

At the time of writing of this paper, the training of the trainers has been completed. Although it is not
formally evaluated yet, the indications are that it was well received by the majority of the trainers. The
large scale, nation-wide training of the teachers is about to commence in a few months time and will last
for at least a year. At that time, we will be able to fully evaluate the teachers’ training program based on
the participants’ opinion. However, we are well aware that the real test is whether there will be a change
in the teachers’ attitude towards the usage of software in teaching and in whether this change will find its
way into the classroom.

References

[1] ODYSSEIA: Hellenic Schools in the Information Society, Programme under the Operational Programme for
Education and Initial Vocational Training funded by the 2nd CSF, web site: http://odysseia.cti.gr.

[2] The Greek Education System: Facts and Figures, Education Research Centre of Greece (KEE), Ministry of
Education and Religious Affairs, ISBN 960-541-106-7 (2003).

[3] D. Egarhou, Th. Hadzilacos, E. Meegalou, C. Roniotes, Porting International Educational Software into a
National Educational System: Beyond Translation and Localization, in Proceedings of m-ICTE2003, Badajoz,
Spain, pp. 948-952, (2003).

[4] M.D. Roblyer, “Integrating Educational Technology into Teaching”, Third Edition, Pearson Education (2004).

© FORMATEX 2006





