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Abstract. “DBTech VET Teachers” project is Leonardo da Vinci Multilateral Transfer of Innovation Project co-financed
by the European Commission’s Lifelong Learning Programme. The aim of the project is to renew the teaching of
database technologies in VET (Vocational Education and Training) institutes, on the basis of the current and real needs of
ICT industry in Europe. Training of the VET teachers is done with the systems used in working life and they are taught to
guide students to learning by verifying. In this framework, a course module on SQL transactions is prepared and offered.
In this paper we present and briefly discuss some qualitative/quantitative data collected from its first pilot offering to an
international audience in Greece during May-June 2013. The questionnaire/evaluation results, and the types of
participants who have attended the course offering, are presented. Conclusions are also presented.

INTRODUCTION
“DBTech VET Teachers” Project is Leonardo da Vinci Multilateral Project Transfer of Innovation funded by
European Commission and project partners (https://sites.google.com/site/dbtechvet/project). The aim of the project
is to renew the teaching of database technologies in VET (Vocational Education and Training) institutes, and that it
will be based on the current and real needs of ICT industry in Europe, and so that teaching meets the European wide
standard of a pedagogical approach. The produced materials are adaptable in all partner countries and translated into
national languages. Training of the VET teachers are conducted with the systems used by working life and they are
taught to guide students to learning by verifying. In the framework of the LLP "DBTech VET Teachers"
programme, a course module on SQL transactions is prepared and offered.
In the following sections we briefly present the DBTechNet perspective towards a framework for a Course
Module on Database SQL Transactions, and the Course Module. Then, we describe the first pilot offering of the
course module to an international audience in Greece in May-June 2013. The questionnaire/evaluation results, and
the types of participants, who have attended the course offering, are presented and evaluated, and some conclusions
are also discussed.

THE COURSE MODULE ON SQL TRANSACTION
DBTechNet (http://www.dbtechnet.org/) is an initiative of European Higher Education institutions and ITcompanies to set up a transnational collaboration scheme of higher level educational establishments, IT enterprises
and Vocational Training centres, who collaborate in order to achieve a three-fold goal, namely:
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-

Develop efficient Internet based tools (like a Web-based IT terminology encyclopaedia, universal database
access terminal, etc.) which will organize worldwide access to database technology resources and
educational/training material and references
- Design and develop virtual workshop type course modules on selected database topics that will address the
wide spectrum of new trends, backed by online support from a network of educational and IT professional
experts
- Promote entrepreneurship by developing a business plan of operation, which will make it possible for the
collaboration scheme in question to evolve into a self-sustained consortium that will function within the new
emerging reality of education and vocational training in today’s information and communication technology
driven society.
A major aim of the LLP "DBTech VET Teachers" project is to facilitate the introduction of new topics and
content to the HE and VET curricula; topics and content that reflect (a) the current trends in database technologies,
and (b) the needs of the European labour market [1], [2], [3]. The DBTechNet Course Module conforms to the
international practice focusing on a practitioners’ approach based on the principles of “Learning-by-doing”, and
“Learn by verifying in practice” [1]. The course module starts by focusing on how the fast and reliable rollback
service is implemented and proceeds to consider concurrency control and transaction isolation level implementation
technologies. Learners are guided to thoroughly realize and understand that the application is responsible of the
transaction logic, and the need for checking the diagnostics after every service request [4] Topics addressed in
theory as well as in practice include:
“SQL transactions basics, SQL error diagnostics in various DBMS products, Concurrency issues (dirty reads,
lost updates, non-repeatable reads, phantoms), ISO SQL isolation levels, Locking Scheme Concurrency Control
(LSCC), Multi-Versioning Concurrency Control (MVCC), Optimistic Concurrency Control (OCC), Best practices in
SQL transaction programming” [4]. Course participants are advised to experiment with and verify the services
supported by the DBMS product used. [4].

TRAINING OFFERED – PLAN OF ACTIVITIES AND EXPECTED BENEFITS
The adopted blended learning approach includes distance training and hands on laboratory work. The course
module was offered, on a pilot basis, to 24 participants (VET Teachers, IT professionals, HE graduates) mainly from
Athens and Thessaloniki, plus two participants from the Republic of Serbia. With the exception of two 2-hour
laboratory workshop sessions that were conducted simultaneously at the ATEI of Thessaloniki, and at the TEI of
Athens, the rest of the course’s plan of activities ere conducted over the Internet, utilizing the Adobe Connect Pro
tele-conferencing environment of the Helsinki Business College in Finland. More specifically, the course’s calendar
of events had as follows:
1) Kick off meeting. Tutors discussed the details of the experiment and prepared to offer the one-hour webinar
sessions
2) Trainees’ selection
3) Orientation lecture
4) Eight webinar sessions following the scheme of the synchronous face-to-face distance learning were
offered. All of the latter were video recorded and, together with all the supporting educational and training material
became freely available for viewing and retrieval via the University of Macedonia hosted DBTechNet portal [8]
5) Assignments were not included but the laboratory work was organized as a series of exercises for selfpracticing. The accompanying self-training material plus all the communication between the tutors and the trainees
were also offered/supported by the course’s portal residing pages.
6) In addition to and in parallel with the above, trainees participated in the two “2-hour traditional” laboratory
workshop meetings. Both of the latter were conducted simultaneously at the Athens TEI (for participants from
Southern Greece), and at the Thessaloniki ATEI (for participants from Northern Greece)..
7) There were not final examinations but the trainees were partially evaluated through their laboratory work.
Another evaluation criterion was the trainees’ attendance and participation in the one-hour webinar sessions as well
as their trace of content usage at the course’s web portal pages [8].
10) The pilot course offering was evaluated by the participants via a web-based online questionnaire developed
at HAAGA-HELIA University of Applied Sciences in Helsinki, Finland. Some of the questionnaire evaluation
results are included in this paper.
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The expected benefits for the VET trainee have been the following:
• acquire high quality training on SQL Transaction technology for free, for as long as the DBTech VET
project is running
• establish a working contact with the DBTechNet network of experts
• receive an official certificate of attendance by the corresponding TEI/ILLE (co-signed by DBTechNet)
• enjoy a learning experience, utilizing the latest communication and computer virtualization technologies
• acquire knowledge and skills of an international quality and value for the CV
• obtain access to DBTechNet education and training material that can subsequently be used for
conducting own training sessions on the topic
The expected benefits for the trainee's employer (if applicable) have been the following:
• have his/her employee receive high quality training of an international value, for free (for as long as the
DBTech VET project is running)
• have his/her employee acquire the potential to subsequently act as an in-Company trainer
• have the opportunity (together with his/her employee) to interact with the DBTechNet experts and
influence the further development of the education and training material in the direction that best serves
the interests of the company/organization

PILOT COURSE - EVALUATION
In this section a first evaluation of the pilot course offering of the Database SQL Transactions course module for
VET teacher training is presented and discussed. Table 1 summarizes on the pilot course's profile. The course was
co-organized by the ATEI of Thessaloniki, and the TEI of Athens [8]. A certificate of attendance was given to the
trainees. Table 2 sketches the course's typical trainee profile. Table 3 depicts the Course content accessing statistics.
Commenting on the course evaluation results, it is noted that:
• The interest and motivation the participants reported to have in Database Technologies increased by 11.73% on
the average, as a result of their participation in the DBTech VET course
• The interest and motivation the participants reported to have in the specific technology of SQL transactions
have increased by 17.9%, on the average
• The participants reported an average improvement of 35% in their knowledge and skills on SQL transactions
concurrency and control.
TABLE 1. SQL Transactions Piloting (Athens, Thessaloniki) Language English
Course figure/activity
Dates/Numbers

Start date
Closing date
ECTS units
Number of applicants
Athens Participants
Thessaloniki participants
International participation
Hours of Adobe Connect Pro online meetings
Hours of hands-on-laboratory Sessions
Hours of self-study/self practicing expected

Requirements

Background:
knowledge/skills

16 May 2013
17 June 2013
2
35
14
10
2
9
4
8

TABLE 2. Trainee profile and requirements
Description

Database Technology basics, SQL. Working
experience as a programmer, and/or database
administration was a plus
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Availability, and workload
requirements

Type of Trainee
VET teacher
IT professional
Other

The trainee was expected to allocate an average of
5-8 hours per week, depending on background
and skills. Workload distribution was flexible in
the case of the webinar sessions; the latter were
broadcasted over the Internet during convenient
afternoon hours, plus they were recorded and
made available as digital videos. The two Handson-Laboratory (HoL) sessions were organized to
take place on Saturdays.
Number of trainees
14 (58.00%)
9 (38.00%)
1 (4.00%) (Postdoc researcher)

TABLE 3. Statistics
CUV-Course Unit Visits, RU-Registered Users, PSV-Presentation Slides Views, DVV-Digital Video Views
Time period
CUV
CUV
PSV
Slides views
DVV
DVV
(2013)
Total
RU
Total
RU
Total
RU

May-June
-15 December
Total

2366
1222
3588

1843
304
2147

467
320
787

467
144
611

6
198
204

6
51
57

DISCUSSION AND CONCLUSIONS
In this paper, the DBTechNet framework for Database SQL Transactions course module for VET teacher
training, and the related pilot course offering are presented and discussed. A major aim of the LLP "DBTech VET
Teachers" programme is to enhance the collaboration between HE institutions, VET institutions, and ICT industry.
[4], [5]. Equivalently, “the aim is to facilitate the introduction of new topics and content to the HE and VET
curricula; topics and content that reflect: (a) the current trends in database technologies, and (b) the needs of the
European labour market” [4]. It seems that the collaboration between HE institutions was enhanced and four teacher
trainers from four DBTechNet institutes were involved in the webinars of the pilot course offering/training. Course
participants have reported an average improvement of 35% in their knowledge and skills on SQL transactions
concurrency and control. Therefore, it seems that new topics and content taught in the pilot course could be
introduced to the VET curricula.
The description of the Transaction Processing unit of the Computer Science Curricula [7] includes a series of
transaction processing topics and the related learning outcomes. Transaction processing is one of the elective units,
and the new CS2013 has been extended to include some new topics and learning outcomes. The DBTechNet “SQL
Transactions” course module and its pilot offering conform the content of the CS2013 recommendations:
transactions failure and recovery and concurrency control mechanisms are examined and discussed and the trainees
learn to explain the concept of implicit commits, describe the issues specific to efficient transaction execution,
explain when and why rollback is needed, explain the effect of different isolation levels, and choose the proper
isolation level. The inter-relationship between transaction management and storage management technologies is also
presented in one of the webinars, and the corresponding big picture is given and discussed [8]. Another webinar is
focuses on application programming by embedding SQL into transactions. Best practices in SQL transaction
programming are also discussed and the trainees should identify appropriate transaction boundaries in application
programs.
The DBTechNet course module also extends the content of the CS2013 by focusing on the practitioners’
approach based on the principles of “Learning-by-doing”, and “Learn by verifying in practice”. The course’s motto
is: “Zero Tolerance for Incorrect Data” and “Don't believe all that you read but experiment and verify (to check the
services supported by the DBMS products)” [4].
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The course’s two Hands-on-Laboratory (HoL) sessions and the experimental learning by using free editions of
current mainstream DBMS products (which have been bundled on Debian Linux platform in free virtual machine
appliance with free software tools) provide a solid basis for supporting the principles of “Learning-by-doing”, and
“Learn by verifying in practice” [8].. It seems that the “learning-by-doing” and experimenting with the live
problematic situations increase the motivation of the learners, and their interest in database technologies.
It also seems that the DBTechNet framework could form a basis for a curriculum for VET Teachers Training,
Higher Education Informatics Education, and IT professionals training, by the development of useful course
modules on SQL transactions, and the creation of a flexible, transferable learning model for lifelong learning
training. It is also expected that the DBTechNet course module is to influence the database curricula of all the
DBtech VET project members: HE institutes, VET centers, and VET co-ordinating authorities.
Moreover, future researchers should also consider IT issues such as information security [9],[10] as well as other
influential factors of the teaching quality provided (e.g. culture, leadership, commitment and satisfaction [11],[12]).
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