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Forewords
Research by the World Economic Forum in the 'Future of Jobs Survey 2018' report (20182022) suggests that by 2022, new technologies can be expected to release workers from
existing jobs and move them to focused on decision-making and service activities of
automated and robotized workplaces.
This is a significant change in the nature of the activities. The employee will no longer
directly provide the creation of added value, but the scope of his work will be focused on
monitoring processes and robots, equipment maintenance, data evaluation and analysis
processing, etc.
Intelligent manufacturing means not only a high level of automation, but also an increased
need for workers with expertise in specific industries, as well as interdisciplinary skills and
skills to master new technologies and software.
Europe's economic growth is a fundamental and highest objective for sustaining global
competitiveness and leadership in the world. [European Economic Documents]. Therefore, it
is no coincidence that the philosophy of manufacturing innovation based on the
implementation of new technologies has just emerged in Germany (2011-first performance)
and has been described as a revolutionary change in production by the term Industry 4. In the
project "Future Production Workforce" is mentioned that Industry 4 is transforming industries
with unprecedented speed and scope. It will affect jobs and types of skills. As a result, new
positions and positions that should arise later are profiled. Furthermore, it is stated that the
automotive, electronic, textile, chemical industries will become the most sensitive sectors.
The importance of the topic is also confirmed by this year's World Economic Forum Annual
Meeting in Davos, which focused on Industry 4, where frequent terms were: sensors, robotics,
virtual reality, precision medicine, artificial intelligence. Subtitle of the meeting was
“Mastering the Fourth Industrial Revolution”. Experts noted that these technologies have the
potential to solve many real problems. With smarter automation, production could become
greener, more efficient; we could produce renewable energy, tackle climate change, connect
billions of people to the internet, and so on. Remark: The final reports do not say or suggest
any solution, slow down this pace of technological progress, and the essence of the debate
was that we need to look at how to avoid the negative and unintended consequences of these
changes and how to deal with them and prepare people for life as soon as possible for new
conditions. These trends which are of global significance and in particular for the countries of
Europe, show the MILAN project's orientation towards the weakest part of development chain
in the Industry 4, which is man to achieve highly intelligent and efficient production by
developing high-quality educational materials for knowledge and skills from new approaches
to manufacturing based on a high level of automation and robotics.
At present, the rapid development of robotics can be observed in almost all areas of industry
and public life. In the industry, it is a new generation of intelligent two-arm robots (referred to
as humanoid and cobots). In public life, these are service robots for professional applications
(health, rescue) and personal applications for human assistance, especially for disabled and
elderly people. The number of robots deployed in the industry has been steadily increasing
since 2010, the main reason for the rapid increase in robotic deployment since 2010 is mainly
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the rapid development of automation to maintain the competitiveness of achieving higher
production and quality assurance.
Europe is characterized by automotive production, which is based solely on highly automated
and robotized manufacturing and assembly systems. For many automakers there are many
suppliers in Europe who build their operations in terms of quality, flexibility and efficiency
based on the use of robots. These companies can only base their success on well-prepared
secondary school graduates for the functions of robotized workplace operator, programmer,
maintenance diagnostics, mechatronics and computer science.
Current graduates are insufficiently prepared for these activities. Employers address their
profiling for robotic positions by short-term courses in robot supply companies, university
training centres, respectively they themselves provide such a course. The disadvantage of
these courses is their too narrow specialization. We see a way to improve this situation by
introducing profiling subjects in robotics at secondary vocational schools, which is missing
today.
In the current vocational education system, the inclusion of robotics in the curriculum in
vocational subjects at secondary schools is very low. The MILAN project sees the need to
introduce robotics into vocational curricula as one of the priorities of transforming current
production into production based on the Industry 4 philosophy, where the main technologies
are digitization as a necessity of the concept of smart production and robotics. The purpose is
to encourage educators and schools to include robotics in their curricula in order to create a
useful learning environment for students to present their knowledge and develop important
skills needed for their future. Output O1 offers examples of good practice, as an overview and
as a guide of what and how robotics can be taught and used in practice.
In conclusion, education in automation and robotics is a useful learning tool for students to
acquire knowledge requiring current but especially future developments in production and
society, and should therefore be a key part of each school curriculum.
In the pre-preparatory phase, the MILAN project analysed the state of preparation, especially
of new high school graduates to fill new jobs with the requirements resulting from the
changes that current production is undergoing. The analysis showed an unflattering situation
in both the partnership countries and most EU countries. The problem is that many teachers
and trainers do not have sufficient knowledge of the advent of technology that fundamentally
changes production automation. To solve this problem, it is essential to start with the essence
of the matter and that is to educate teachers and students of high school and vocational
schools in robotics to have relevant, innovative, high-quality and up-to-date information on
robotics.
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About this document
The aim of the intellectual output O1 Case studies is to perform an analysis in each country
Best Practice in the field of education for advanced manufacturing:
1. Industrial robotics in advanced manufacturing
2. Service robotics in advanced manufacturing
With the possibility of transferability for target groups:
1. People employed at SMEs: workers tending advanced machine (robots, automats,
assembling cells/ machines), middle-level technical staff
2. Teachers (trainers) consultants in the field of Robotics and Automation
3. Students at vocational schools and universities

Short Output Description
In the era of a knowledge economy, the developmental capacities of economies depend more
than ever on the quality of human capital, creativity, innovation and adaptability. Nowadays,
this quality is shaped to a decisive extent in the education process, in particular vocational
education. The aim of O1 activity is to provide specific information about best practices and
technologies adaptable to MILAN project realised in the partner countries. The current
classification of professions and the main assumptions of the curricula will be part of Output
1.
Usage of the results of Case studies in the project
The Report will be the basis for next project steps and will guarantee that products of the
MILAN project will correspond to real problems and needs of labour market in UE as is
recommended by EQAVET.
The partners will conduct a research on case studies with respect to introduction and training
in the scope of innovative, advanced technologies in manufacturing process, especially
Robotics and Automation and utilization of ICT solutions for education.

The consortium's role was to make a list of the best Good Practices that are well developed
for Automation and Robotics of the Manufacturing. Proven Good Practices strategies are used
to prepare new training courses. Examples of good practices serve to strengthen the transfer of
new and innovative ideas and approaches to develop lessons for new learning projects.
Lessons of new projects based on innovative ideas of good practices are then:
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•
•
•
•

Subject matter, they take over the best lesson structure
They support interest in education
They are built on new didactic approaches, making them more attractive
They are based on new ICT platform learning approaches

Why Are Best Practices Important?
Thomas L. Friedman, author of The World Is Flat, refers to a twenty-first century world that
will be very different from the one in which we were educated. To survive in a new, globally
competitive world, today's children we need creativity, problem-solving abilities, a passion
for learning, a dedicated work ethic and lifelong learning opportunities. Students can develop
these abilities through instruction based on Best Practice teaching strategies.

What Are Best Practices?
Best practices are an inherent part of a curriculum that exemplifies the connection and
relevance identified in educational research. They interject rigor into the curriculum by
developing thinking and problem-solving skills through integration and active learning.
Relationships are built through opportunities for communication and teamwork. Best
practices are applicable to all grade levels and provide the building blocks for instruction.
Best practices motivate, engage and prompt students to learn and achieve. Students who
receive a balanced curriculum and possess the knowledge, skills and abilities to transfer and
connect ideas and concepts across disciplines will be successful as measured by standardized
tests and other indicators of student success.

Definition of the best education practice
Before implementing a best education practice, we must agree how to define them.
In education, the phrase best education practice is used for a wide variety of activities and
approaches that may or may not have been rigorously evaluated.
The EOA Clearinghouse defines Best Education Practices as the wide range of individual
activities, policies, and programmatic approaches to achieve positive changes in student
attitudes or academic behaviours. This umbrella term encompasses the following
designations that differ on the level of evidence supporting desired student or institutional
outcomes: promising, validated, and exemplary.
Best education practice programs are composed of a carefully coordinated collection of
individual best practice activities. Examples of exemplary education practice programs from
the area of academic support include Supplemental Instruction, Peer-led Team Learning,
Emerging Scholars Program, and Structured Learning Assistance.
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Examples of good practice:
1. MechMate - Strategic Partnership in the field of Mechatronics for
innovative and smart growth of European manufacturing SMEs –
Greece, Poland, Estonia, Bulgaria
2 Training Informatics teachers in programming, followed by Code
Club practice for their students – Greece
3 VR4STEM (Virtual Reality for STEM Entrepreneurship Training) –
Greece
4 ŁUKASIEWICZ - PIAP Institute students Internships supported by
SP4CE Portal
5 Vocational trainings in robot operation and programming
6 Designing Robotic Workplaces Using Virtual Reality
7 Robotics for secondary school teachers
8 Production and Assembly Automation
9 An example of good practice: Structures, functions and applications
of industrial robots
10 Pneumatic elements and mechanisms
11 Augmented Reality – Google classroom + Google Expeditions
12 Augmented Reality – Engage
13 Augmented Reality – ARCore
14 Augmented Reality – ARKit 2
15 Vuforia
16 Linking practical school education with professional practice training in companies
17 Robot programming, students of high school and polytechnic school
(linking school with practice)
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Proposal from Technical University of Crete (TUC) - Greece
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Multifunctional Innovative Learning Assisting Network for VET in Advanced
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2018-1-PL01-KA202-050812

INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Technical University of Crete (TUC)
The case study is developed on the basis of first-hand information provided by the Technical
University of Crete (TUC) - Greece, the Industrial Institute of Automation and
Measurements (PIAP), Poland, and Tallinn University of Technology (TalTech) – Estonia,
common partners in MILAN and MechMate projects. Officially published information (e.g.
project deliverables, papers, etc.) has also been used.
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
1
Title
MechMate - Strategic Partnership in the field of Mechatronics for innovative and
smart growth of European manufacturing SMEs – Greece, Poland, Estonia,
Bulgaria
The area to which it applies
Mechatronics
Main objectives
The main objective of Erasmus+ project “Strategic Partnership in the field of Mechatronics
for innovative and smart growth of European manufacturing SMEs” (MechMate, ref.
number: 2016-1-PL01-KA202-026350) is to provide an interactive training on mechatronics
and to assist advanced mechatronics-based technologies introduction in manufacturing
SMEs across Europe. This aim is achieved through the development and launch of the
MechMate methodology, learning materials & e-learning platform (Coursevo).
Description and structure
Manufacturing is a central pillar of the European economy – the EU manufacturing sector
accounts for 2 million companies and 33 million jobs. The introduction of new, smart
technologies, based on innovative, robotics and mechatronics drives have deeply changed
-8-
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the industrial production and energy conservation principles. In order to make use of the
improved technologies, SMEs need highly qualified staff, competent in operating with the
new mechatronics based technologies & solutions and competent in managing advanced
manufacturing processes. Thus, our challenge is to ensure that all industrial sectors make the
best use of new mechatronics technologies and manage their transition towards higher value
digitized products and processes.
The MechMate project seeks to solve the outlined problems through interactive training
materials of industrial mechatronics systems. All developed materials are hosted on an
interactive web-based platform. The proposed e-learning educational approach is easily
transferable to wide variety of manufacturing SMEs as well as vocational and higher
educational institutions.
The elaborated MechMate intellectual outputs/training materials include:
1. MechMate Curricula – a modular curriculum for the MechMate training course in
mechatronics applicable for managers and employees in SMEs, VET providers, students and
teachers, as well as university students and teachers. This product is a core product for the
whole project and is based on the results from the conducted desk research and focus groups
with representatives of project target groups in Poland, Bulgaria, Estonia and Greece. The
curriculum outlines the main topics that are included in the MechMate training course.
2. MechMate Methodology - a detailed didactic methodology specially designed for the
MechMate training course in mechatronics. The Methodology combines new learning
approaches including classical and e-learning. The document provides general information to
the used e-learning method, e-learning content design, online collaborative learning, as well
as detailed overview of the e-learning platform of MechMate (Coursevo), information about
Coursevo services, organisation and course management.
3. MechMate Training Course – the course itself as well as all other training materials
included in the MechMate training is meant to reflect and address the training needs of the
project target groups in the field of mechatronics and advanced technologies and to equip
them with the necessary skills and competencies to effectively implement and use innovative
mechatronic-based technologies into the everyday working processes.
Innovative methods and practices
The learning approach used in MechMate is blended learning. Blended learning combines
different training media (e.g. technologies, activities and events) to create an optimum
training programme for a specific audience. The term “blended” means that traditional
instructor led training is being supplemented with electronic formats.
The blended learning organization provides a significant learning opportunity as it combines
the immediacy of communication among the instructor and the learners and the irreplaceable
practical training in laboratories and the convenience, flexibility and self-regulation of
education without the time and space constraints.
Strategies for acquiring knowledge and skills
An e-course provider predefines a course organization (course structure, curricula) and an
operational learning architecture framework using Bloom's taxonomy which are being then
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integrated into the blended learning methodology. This includes the recall or recognition of
specific facts, procedural patterns, and concepts that serve in the development of intellectual
abilities and skills. Bloom’s learning taxonomy clearly presents different qualities (merits) of
the learning processes. The Bloom taxonomy promotes higher forms of thinking in
education, such as analysing and evaluating principles, remembering and understanding
basic concepts of technical processes, (mechatronic) tasks and work procedures.
The e-learning courses and training materials of MechMate have been developed to support
all levels of Bloom’s taxonomy.
Target Groups
Manufacturing SMEs’ managers, people employed in SMEs (technicians, administrative
staff), as well as VET providers, students and trainers/teachers in terms of mechatronics
Impact
Impact on target group:
▪

increase of flexibility of SME manager and employees who want to improve their
qualification or re-qualify with respect to current market demands

▪

ensure the successful realization of the target groups on the labour market in the field
of mechatronics of the respective country

▪

increase of motivation of target groups and their commitment for life-long learning
and career planning

▪

all potential users such as students, trainers, employees in SMEs will have the
opportunity to:
o

gain of new knowledge

o

use the MechMate interactive web-platform, or paper versions of the training
materials in acc. with their preferences.

Impact on target sectors:
▪

development of new approach to learn and become skilled at the field of
Mechatronics

▪

more innovative, holistic, individual and flexible approach than the traditional ones

▪

meeting the demand for increasing and adapting skills of ageing workforce.
Developed training will be time and place independent and can be easy incorporated
in everyday life. Basic knowledge and specialized contents and individualized
training will be suitable also to upgrade skills of all target groups, including older
workforce.
Sustainability

TUC will maintain the e-learning infrastructure (Coursevo) and courses of MechMate for
unlimited time. TUC supports and will support Coursevo through funding from other EU
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projects. Coursevo is an important project for TUC, started 10 years ago and has supported
the educational needs of several EU projects, and also engineering education in the Electrical
and Computer Engineering School of TUC with thousands of users. It is continuously
developed and enriched with new functionalities based on needs coming from new projects
and user communities/target groups. Moreover, TUC will investigate possible continuation,
exploitation and extension of MechMate project results in future projects. MILAN project
could be considered as a continuation of MechMate, providing education in Advanced
Manufacturing, combining blended e-learning approach with AR/VR elements. Three
partners of MechMate (TUC, TalTech and PIAP) are partners in MILAN project as well.
Funds are required
MechMate project was funded by the European Union and ended on December 31, 2018.
The access to all project results including among others the e-learning platform and all
developed training materials is free. The project results will be maintained for unlimited time
by the Technical University of Crete (see next section – Sustainability).
Time demands for students and teachers
There are no specific/standard time demands for students and teachers.
Who are the main lecturers
Members of MechMate partner organizations.
What IT platforms it uses
The
e-learning
platform
used
in
MechMate
is
Coursevo
(https://www.youtube.com/watch?v=6pXDgogerDg). Coursevo is a multilingual multimedia
information system for managing courses, supporting learning processes and learning
communities through the Web, developed by the Laboratory of Distributed Multimedia
Information Systems and Applications of the Technical University of Crete (TUC/MUSIC).
Coursevo offers a set of services for:
▪

Organization and management of digital educational content: Lectures’
presentations and recordings, notes, exercises, technical lab material, literature, FAQs
etc.

▪

Course attendance: Announcements, email messages, course calendar, personal
rating, automatic track of exercises and deadlines, content update messages, course
syllabus, learning path, assessment tests, and generation of course certificates.

▪

Learning communities’ communication and collaboration: Course and group
mailing lists, live chat rooms, forums, polls, personal messaging, instant messaging,
annotation tools, file sharing, video conferencing and collaboration.

▪

Educational activities: Courses registration, lab teams’ formation, exercise uploads
and deadline management, assessment tests, multimedia presentations, resource
scheduling and reservations.

▪

Course monitoring: Course usage statistics and class performance indicators.

- 11 -

Multifunctional Innovative Learning Assisting Network for VET
in Advanced Manufacturing
Project No. 2018-1-PL01-KA202-050812

▪

Interoperability with other educational platforms via SCORM packages.

Each course can be configured to follow specific registration and content access policies.
The educators are able to activate the proper subset of course services depending on the
course needs. They can use services and tools that allow for easy content creation and web
publishing. They have the ability to use common office applications for document creation.
These documents can be processed by Coursevo for indexing purposes and then published in
a web friendly presentation format.
Besides office documents, educators are able to upload images, videos and SCORM
Sharable Content Objects (SCOs) or quickly and simply re-use existing content in the web
that is accessible in popular web platforms like YouTube, Slideshare and Wikipedia. All the
above course content can be combined with other Coursevo services like video-lectures,
forums, assessments etc. and organized in different learning paths in order to meet diverse
educational needs.
The MechMate e-learning platform / courses can be accessed here:
https://mechmate.coursevo.com

Available materials, www, links
MechMate project website: http://www.mechmate.eu
MechMate e-learning platform: https://mechmate.coursevo.com
Additional information (photo, curriculum, ...)
The training modules in MechMate training programme cover the main aspects of
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Mechatronics and have been developed in English, Bulgarian, Greek, Estonian, and Polish:
Module 1 "Mechanics and machine elements"
Module 2 "Fundamentals of electrical engineering and electronics"
Module 3 "Signals, systems and control in mechatronics"
Module 4 "Digital Systems"
Module 5 "Embedded systems in mechatronics"
Module 6 "Communication interfaces and protocols"
Module 7 "PLC systems"
Module 8 "Measurement and data acquisition"
Module 9 "Sensors in mechatronics"
Module 10 "Actuators in mechatronics"
A module is divided into lessons. Each lesson is accompanied by a presentation, a number of
resources for further study (including advanced materials such as videos and animations), a
self-assessment consisting of multiple choice questions to assess student’s knowledge on the
subject, and assignments to apply the theoretical knowledge gained in practice. Each module
has a study book and is also accompanied by a syllabus, which is available for downloading,
containing a short description of the module, its learning objectives and contributors, and its
structure, e.g. its lessons, their learning objectives and content.
By selecting “Course Structure” on the course menu, the learner can follow the course in a
structured way, according to the structure described above (https://mechmate.coursevo.com).
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Figure 0.1 Organization of MechMate courses in Coursevo

Figure 0.2 MechMate training programme, available in English, Bulgarian, Greek,
Estonian and Polish
The e-learning courses of MechMate, have been developed in 5 languages: English,
Bulgarian, Greek, Estonian, and Polish (Błąd! Nie można odnaleźć źródła odwołania.).
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INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Technical University of Crete (TUC)
Good practice: Organizing teacher training (online or through presence workshops) in
programming, and multiplying the impact of this training by involving teachers in the
organization of local Code Clubs for students at local level, preferably hosted in local
schools. In the Code Clubs, students receive training in the same programming language as
the teachers, preferably also by getting involved in hands-on activities.
This case study comes from first-hand information provided by the Directorate of Secondary
Education – Chania and originally reported in DISCOVER project (Authors: Emanouil
Fragonikolakis, Stylianos Perrakis and Zacharenia Xanthaki (Directorate of Secondary
Education – Chania, Greece), Gergana Dimitrova (European Center for Quality, Bulgaria)).
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
2

Title
Training Informatics teachers in programming, followed by Code Club practice for
their students - Greece
The area to which it applies
Programming and Robotics
Main objectives
The objective of the activity is teacher training and upskilling in STEM areas, combined
with skills training for students. Thematically, the activity is focused on skills for
programming.
Description and structure
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The Informatics teachers training programme with Code Club practice is an educational
seminar for the python programming language. The programme was named py4hs and was
organized in the 2016-2017 school year by the Laboratory of Distributed Information
Systems and Multimedia Applications of the Technical University of Crete. The Py4hs
program was supported by Google in the framework of its CS4HS programme, which
promoted the professional development of computer science educators.
During this training programme, teachers of Informatics updated their knowledge in a
specific modern programming language (such as python), exploiting a conceptually
appealing training material. It was organized using distance learning methodology and an
innovative educational material designed to stimulate students’ interest in programming.
Innovative methods and practices
The continuing professional development of teachers of Informatics is based on the use of
high-quality teaching material that focuses on real or augmented world playful concepts.
During this training programme, teachers of Informatics updated their knowledge in a
specific modern programming language (such as python), exploiting a conceptually
appealing training material. It was organized using distance learning methodology and an
innovative educational material designed to stimulate students’ interest in programming.
The distance learning methodology employed in the teachers’ training programme enables
the creation of teacher communities that are nationwide and operate without geographic
limitations. The acquired knowledge in the subject is reinforced by teaching practice
(voluntary organization of Code Clubs as an extracurricular activity for students), which
improves pedagogical competencies, and it also transfers the acquired knowledge to the
students. Code Club participation promotes the development of students’ programming
skills.
The
online
learning
platform
used
in
the
programme
–
Coursevo
(http://portal.coursevo.com/) – was developed by the Technical University of Crete and was
used for the distribution of the learning material, for uploading assignments and for monthly
online meetings.
Strategies for acquiring knowledge and skills
The initial phase of the programme described in the previous section lasted 4 months,
starting from September 2016.
During the second phase of the training, the teachers shared their knowledge with secondary
school students in Code Clubs – communities of programming practice that aimed at
cultivating interest in programming and STEM concepts. More than 30 Code Clubs ran
simultaneously all over Greece. The trainees were primarily students from general and VET
secondary education schools. The Code Clubs were organized after school and were
characterized as successful by the participants, both teachers and students. The duration of
the training ranged from 4 to 8 meetings, depending on the choices of the teachers
organizing each regional Code Club.
The programme concluded with an evaluation phase that aimed at reinforcing the achieved
results. Participants from all over Greece - junior high/high school/SE VET students, adults,
teachers of Informatics – were satisfied and enthusiastic about the experience and the
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creativity inherent in all Code Clubs.
Each Code Club had flexibility regarding the focus of work and the practical activities. For
example, in the Chania Code Club, the focus was on robotics and programming using
python. It was organized by three teachers, attending the py4hs program, who worked
voluntarily and taught basic concepts of robotics and programming using python. Sixteen
high school students from vocational and general secondary schools participated. The
duration of the Code Club lessons which took place after school (Saturday noon) was 3
hours and, and they lasted for six weeks. Students were working in groups. Raspberry pi - a
credit-card sized computer – was used to build simple interactive physical systems, and the
appropriate computer programmes were designed to sense and respond to the analog world.
The Code Club members participated with enthusiasm and became acquainted with
introductory concepts of programming and robotics, working without breaks throughout the
weekend lessons. During this training programme, teachers of Informatics updated their
knowledge in a specific modern programming language (such as python), exploiting a
conceptually appealing training material. It was organized using distance learning
methodology and an innovative educational material designed to stimulate students’ interest
in programming. This initial phase of the programme lasted 4 months, starting from
September 2016.
Target Groups
The activity targets secondary and primary education teachers and students (including VET
teachers and students), as well as professionals interested in Computer Science.
Impact
The activity was organized once during the 2016-2017 school year. Some of the Code Clubs
are still running.
Young people have been enthusiastic about their participation. The program has been
successfully completed by almost a hundred teachers. A few hundred students have attended
around 30 Code Clubs all over Greece. Therefore, the potential of this outreach activity is
great in terms of attracting students to programming and STEM education, regardless of their
competence in maths and science.
Teachers’ motivation for professional development has been matched with Code Club
members’ desire to acquire programming skills and the pedagogical results have been very
promising.
Sustainability
Continuing professional development is critical for Computer Science teachers, so the
activity has fair chances of sustainability. It is sustainable as long as there is a team of
organizers that has the necessary time to devote to this activity and as long it is able to find
rudimentary financing. Although for this concrete activity the sustainability is yet unclear,
funding can be provided by national, European or international programs or by setting fees
for the training.
The sustainability of Code Clubs depends on voluntary participation of teachers and the
interest of students. The motivation of teachers and the desire to share their knowledge is a
critical element here. The culture of volunteerism is common among programming
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communities, but it has to be nurtured.
However, TUC will maintain the e-learning infrastructure (Coursevo) and the training
programme/courses developed in the context of py4hs for unlimited time. TUC supports and
will support Coursevo from other funds (including EU projects). Moreover, TUC will
investigate possible continuation, exploitation and extension of py4hs results in future
projects.
Funds are required
The activity is based on the voluntary participation of teachers and students.
The after-school Code Clubs were supported by the local secondary education authorities
and the Code Club venues were provided free of charge by schools.
However, the teachers’ training programme was also financially supported by the CS4HS
initiative of Google. The cost of engaging the university staff, who designed the online
teachers’ educational programme, prepared the teaching material and supported the learning
process, was financed by the Google program and by a low attendance fee paid by the
participating teachers.
Time demands for students and teachers
The Code Clubs were organized after school and were characterized as successful by the
participants, both teachers and students. The duration of the training ranged from 4 to 8
meetings, depending on the choices of the teachers organizing each regional Code Club.
The Chania Code Club ran on Sundays for 6 weeks from January 2017 till March 2017.
There is some flexibility in the organization itself. The Code Clubs are of short duration but
can easily be extended for longer time periods. The activity is focused on the python
programming language, but it can be adjusted for a variety of programming languages so
that Code Clubs can be open to various audiences ranging from teachers to adults and
secondary education students, depending on the prevailing interests in the region or locality.
However, transferability across subjects may require substantial effort to develop training
resources.
Who are the main lecturers
The Technical University of Crete was responsible for the organization of the teachers’
educational programme (the py4hs). The trained IT teachers are in turn responsible for
organizing the Code Clubs but the Clubs, which have to be approved by the Directorates of
Secondary Education and can be hosted at local school computer labs. Code Clubs are
organized on local basis, facilitating the participation of students from different localities.
What IT platforms it uses
The
online
learning
platform
used
in
the
programme
–
Coursevo
(http://portal.coursevo.com/) – was developed by the Technical University of Crete and was
used for the distribution of the learning material, for uploading assignments and for monthly
online meetings.
Available materials, www, links
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Online platform used for teachers’ training:
http://portal.coursevo.com/?course_id=270
Facebook group of the Chania Code Club:
https://www.facebook.com/groups/codeclubchania/
Additional information (photo, curriculum, ...)
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2. Trainings for enterprises

Proposal from Technical University of Crete (TUC) - Greece

MILAN
Multifunctional Innovative Learning Assisting Network for VET in Advanced
Manufacturing
2018-1-PL01-KA202-050812

INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Technical University of Crete (TUC)
This case study is developed on the basis of officially published information on the website
of Erasmus+ project VR4STEM - Virtual Reality for STEM Entrepreneurship Training.
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
3

Title
VR4STEM (Virtual Reality for STEM Entrepreneurship Training) - Greece
The area to which it applies
Robots, Drones, Photo-optics, Innovation & Start-ups
Main objectives
The VR4STEM (Virtual Reality for STEM Entrepreneurship Training) project aims to assist
young people to gain entrepreneurship skill in STEM domain and the related ICT industry.
The project’s main aim is to offer an educational environment for teaching/learning STEM
entrepreneurship aspects that will use advanced ICT-based educational methods, like 3D
virtual reality based ones.
This will lead to more attractive ways of teaching, through the Virtual 3D World that will be
developed, and hence to more effective ICT-based teaching and training. The VR4STEM
project will offer to young people the chance to improve understanding and skills on STEM
entrepreneurship, through the use of augmented technologies and will contribute in
improving the quality of learning.
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The scope of the VR4STEM project is twofold. First, it aims to respond to the need of
attracting young people in STEM education, mainly by offering modern and attractive
learning technologies, such as virtual reality, and second to assist them gain entrepreneurship
skills, build strong entrepreneurship background and spirit and meet the growing needs of
science and technology sector for STEM professionals.
Description and structure
VR4STEM project will offer to young people the chance to improve understanding and
skills on STEM entrepreneurship, through the use of advanced ICT (like virtual reality
technology) and will contribute to improve the quality of learning. Through all its activities
the project will modernize and enhance the performance and effectiveness of STEM
entrepreneurship education and will reinforce the efficiency and attractiveness of youth
training with the utilization of innovative educational ICT, will offer innovative educational
approaches and training activities in the 3D Virtual world environment. The outcome of the
project will support self-learning as well as formal (synchronous or asynchronous, virtual or
blended) learning. This is going to enhance participation in formal and non-formal education
and training. The Virtual 3D World that will be developed is going to be a learning platform
available from anywhere, so it is suitable for people with mobility difficulties or living in
isolated areas. The project will modernize and enhance the performance and effectiveness of
youth entrepreneurship education in the field of STEM and also can reinforce the effective
and attractiveness of Europe’s youth education with the utilization of innovative educational
technologies.
The project has three phases: Design, Implementation and Evaluation. Design will take place
during the first eight months with main objectives to identify the needs in Entrepreneurship
Training for young people interested in STEM domain and then design a suitable curriculum
for addressing them by utilizing state of the art technologies. Implementation of the STEM
Entrepreneurship courses will take place next, with an aim to prepare the learning material
and integrate it in a 3D VW educational environment that will be developed. The final phase
regards testing extensively the developed educational environment through various pilot
learning activities, evaluating it and using the results to improve and finalize it. The main
results are: -Requirements analysis report on STEM Entrepreneurship Training and State of
the Art reports on the use of Virtual Reality in Education and especially for youth training -A
curriculum for STEM Entrepreneurship Training based on the Analysis and taking into
account the about state of the art reports and capabilities of Virtual Worlds -Open Learning
materials (texts, presentations,multimedia,3D objects) for courses -Project website and
Content Repository, hosting all the learning materials -The 3D VW educational environment
is the main output of this project, hosting all the STEM Entrepreneurship learning materials
as well as the learning scenarios -User’s Guide for using the 3D VW -Plan, Report and
Evaluation of The Piloting activities carried out to ensure the quality of the 3D VW, the
learning materials and activities The project will modernize and enhance the performance
and effectiveness of youth entrepreneurship education in the field of STEM and also can
reinforce the effective and attractiveness of Europe’s youth education with the utilization of
innovative educational technologies.
Innovative methods and practices
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VR4STEM aims to utilize innovative educational ICTs, like virtual reality, to enhance the
attractiveness and the efficiency of STEM entrepreneurship education, attract youth interest
and enhance their entrepreneurship skills, competencies and career horizons.
To that end, in VR4STEM project, first a number of courses for STEM entrepreneurship will
be carefully designed and developed. The courses, among other, will cover the innovative
and special characteristics of entrepreneurship in the STEM domain and promote
opportunities for youth entrepreneurship in ICT industry.
Second, an innovating 3D virtual world environment will be developed with innovative
educational infrastructure, offering immerse and efficient learning opportunities, engaging
the learners in various educational activities and learning scenarios and offering an
attractive, entertaining and efficient way to learn STEM entrepreneurship domain.
The environment will support various possibilities for formal and informal learning and
knowledge acquisition.
In STEM domain, the utilization of ICT-based pedagogy is indicated that can have positive
impact on youth motivation, particularly for younger age groups, and VR4STEM through
virtual reality could have great educational potential and impact in this direction.
Strategies for acquiring knowledge and skills
The outcome of the project will support self-learning as well as formal (synchronous or
asynchronous, virtual or blended) learning. This is going to enhance participation in formal
and non-formal education and training. The Virtual 3D World that will be developed is
going to be a learning platform available from anywhere, so it is suitable for people with
mobility difficulties or living in isolated areas.
Target Groups
Young people interested in gaining entrepreneurship skills in STEM domain and the related
ICT industry.
Impact
In the recent years, the 3D virtual worlds started to attract attention as platforms for learning.
They offer new learning delivery channels, through which training organizations can provide
experiential or simulated learning and group activities in a shared space.
A virtual world can provide a perfect multi-dimensional/sensory environment and a host of
tools for informal learning, coaching, brainstorming sessions, allowing real time sharing and
exchange, and also recording and capturing the ongoing activities.
Nowadays, the existing 3D virtual worlds provide immersive learning delivery platform that
can be adapted to different training scenarios:
▪

discovery learning by clicking on objects with associated information;

▪

reinforcement learning by offering a knowledge repository, tools, etc., associated
with objects in 3D;

▪

collaborative workspaces, such as 3D classrooms and informal sites for discussion,
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encouraging school-style study and research.
Sustainability
N/A
Funds are required
The learning platform and VR4STEM Virtual World is freely available to young people to
visit and use it for self-learning purposes. Moreover, trainers will be encouraged to
participate and extend the courses offered while improving their ICT skills.
Time demands for students and teachers
N/A
Who are the main lecturers
N/A
What IT platforms it uses
http://vr4stem.ro/images/outputs/O1_User_guide_Setting_up_virtual_worlds_final_2.pdf
Available materials, www, links
VR4STEM project website:
http://vr4stem.ro
VR4STEM - Open Learning Resources:
http://aigroup.ceid.upatras.gr/vr4stem-oer/07_ROBOTS/index.html
Additional information (photo, curriculum, ...)
The course curriculum comprises 6 modules and covers four technological topics on
Information and Communication Technologies with four main learning sub-topics:
▪

Robots - On the island dedicated to Robots you will learn step by step on how to
build them.

▪

Drones - It will give you much useful information on drones and their components,
what is the process of assembling a drone, what are the main applications.

▪

Photo-optics – It will open for you the world of lasers, which will give you some idea
on how many fascinating applications, starting from medical ones as far as their
industrial applications;

▪

Innovation & Start-ups.
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Proposal from Poland
1. ŁUKASIEWICZ - PIAP Institute students Internships supported by SP4CE Portal

MILAN
Multifunctional Innovative Learning Assisting Network for VET in Advanced
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INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: ŁUKASIEWICZ Research Network - Industrial Research
Institute for Automation & Measurements PIAP
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
4

Title
ŁUKASIEWICZ - PIAP Institute students Internships supported by SP4CE Portal
The area to which it applies
internship for a students of the Engineering Departments

Main objectives
The Main objective of this case study is to present various aspects of how students’
internships were organized at the ŁUKASIEWICZ Research Network - Industrial Research
Institute for Automation & Measurements PIAP.
The ŁUKASIEWICZ Research Network - Industrial Research Institute for Automation &
Measurements PIAP is a scientific center running industrial research and development
projects.
The expertise of ŁUKASIEWICZ - PIAP Institute is focused on:
•

automation and robotization of production processes,

•

automation of interoperational transportation,

•

quality control systems featuring vision technology,

•

mobile robots for specific applications,
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•

industrial measurement systems,

•

specialist control and measurement equipment,

•

automobile recycling,

•

implementation of multinational projects.

ŁUKASIEWICZ - PIAP Institute offers internship opportunities to around 20 students
annually. As a rule, ŁUKASIEWICZ - PIAP Institute interns are students of technical
universities. Some internships are organized within the framework of IAESTE (The
International Association for the Exchange of Students for Technical Experience
http://www.iaeste.org/). These are interns from abroad; in this case, language barriers and
cultural differences must be skilfully handled. Students from domestic universities are often
internships in fields related to their semester or final dissertations.
ŁUKASIEWICZ - PIAP Institute also cooperates with students’ scientific clubs operating at
universities. Members of students’ scientific clubs are often offered internship opportunities.
According to the internal regulations and local laws, student internships must be organized
in a highly formalized manner. Interns are required to attend an OHS training addressing the
risks and hazards that may emerge during the internship. Each inter is assigned a tutor, who
has the necessary skills to supervise and monitor the course of the internship.
ŁUKASIEWICZ - PIAP Institute signs a formal agreement with each intern, defining in
detail the rights and obligations of each contracting party. The legal aspects are particularly
important whenever interns are involved in creating intellectual property.
ŁUKASIEWICZ - PIAP Institute internships are 2 weeks to 5 months long.
ŁUKASIEWICZ - PIAP Institute seeks to involve interns in the day-to-day operations and
activities taking place at the Institute, so that interns have the change to acquire practical
skills.
Description and structure
The SP4CE portal can be used in communication between the coach and the intern(s). This
process may also involve other stakeholders engaged in the organization and monitoring of
internships, such as project managers or workshop leaders. Within the system, the interns
may be provided with access to OHS knowledge and resources, internal regulations of
ŁUKASIEWICZ - PIAP Institute that the interns are bound to comply with, workflows and
manuals, and other knowledge relevant for the internship.
Moreover, the Learning Rooms functionality allow to add additional tasks for interns.
The intern tasks must be tailored to the knowledge and skills of interns and internship
duration. They should be preferably practical and closely related to the current activities
carried out at ŁUKASIEWICZ - PIAP Institute.
The system also offers internship monitoring and reporting options, which makes it much
easier to compile internship reports (Internship File).
Separate Learning Rooms should be set up for internship purposes. If there is any team work
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involved, interns who use the same Learning Room can work on the same project together.

Fig 1 System view available at http://sp4ce.moodle.pl/ for logged in users. Request your
Learning Room option is available on the right

Fig. 2 List of existing learning rooms
Example of the use of SP4CE Platform – a Learning Room set up and resources uploaded
for an intern.
Innovative methods and practices
In the course of the internship, the majority of information was shared by electronic means
using the SP4CE system. All parties involved had access to the system, and the internship
itself was tailored to the needs of the intern, ŁUKASIEWICZ - PIAP Institute, and the
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delegating organization.
Strategies for acquiring knowledge and skills
Utilization of separate SP4CE Learning Rooms for internship purposes.
The current system version offers all functionalities necessary to effectively support active
learning. User roles are clearly distinguished. The system streamlines learning as it actively
monitors the learning process. Moreover, the learning process can be extensively
personalized, which is a particularly valuable feature given the wide and varied fields of
knowledge covered in the course of ŁUKASIEWICZ - PIAP Institute internships.
Target Groups
Coach – a person at ŁUKASIEWICZ - PIAP Institute who takes care of the student
Mentor – a person from alma mater / delegating organization
Students – ŁUKASIEWICZ - PIAP Institute interns
Other options – project managers or workshop leaders who are engaged in the internship and
in intern activities; individuals responsible for accessing intern performance.
Impact
Intern performance can be then evaluated in the system. Another SP4CE system
functionality is to create users responsible for evaluation of tasks other than the coach or
mentor, however, this task should be entrusted to competent individual(s). Evaluations of
intern performance will be included in the Internship File.
Sustainability
It should be stressed that, after the internship has been completed, ŁUKASIEWICZ – PIAP
Institute continued cooperation with the intern and the employer delegated the intern to
perform other tasks.
Funds are required
Depends of type of Internships (national/international and duration)
Time demands for students and teachers
Depends of training needs (2 weeks to 5 months)
Who are the main lecturers
ŁUKASIEWICZ - PIAP Institute managers and workers with experience from real
automation applications (development and exploitation)
What IT platforms it uses
Moodle
http://sp4ce.moodle.pl/
Available materials, www, links
http://sp4ce.eu/
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http://sp4ce.moodle.pl/
Additional information (photo, curriculum, ...)

Fig. 3 Example of the use of SP4CE Platform– a Learning Room set up and resources
uploaded for an intern
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INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: ŁUKASIEWICZ Research Network - Industrial Research
Institute for Automation & Measurements PIAP
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
5
Title
Vocational trainings in robot operation and programming
The area to which it applies

Commercial courses for employees of industrial enterprises
Part of the commercial application projects in area of Robotics & Automation
Main objectives
The Main objective of this case study is to present commercial VET in robotics organized at
the ŁUKASIEWICZ - PIAP Institute.
Description and structure
Programming KUKA robots – basic training
Participants will learn the theoretical basics of control and programming of industrial robots
and practical skills required for independent programming of KUKA robots.
Scope of training:
1. KUKA robots – general:
o

robot types

o

basic parameters (load carrying capacity, working space)

o

applications
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o

main differences between the control systems

2. Operation with an industrial robot
o

manual operation, testing, automatic operation

3. Coordinate systems
4. Tool:
o

idea, declaration, definition

5. Programming:
o

logic instructions

o

positioning instructions

6. Robot operation basics
7. Robot movement capabilities
8. Simple robot programs
9. Programming robot trajectory
10. Subprograms
11. Restoring, verifying and improving programs for correct and safe trajectory
12. Changing position and parameters in the positioning command
13. Restoring robot operation post emergency
Trainings are held at the ŁUKASIEWICZ - PIAP Institute Training Centre by expert
engineers with many years’ experience in design and implementation of robotic industrial
stations with extensive know-how and skills required to maintain and operate industrial
robots.
Duration: 2 days
Training location: ŁUKASIEWICZ Research Network - Industrial Research Institute
for Automation & Measurements PIAP, Al. Jerozolimskie 202, 02-486 Warsaw, possible
on-site training.
Cost of participation: PLN 2,750 (net/person)
Price includes: training materials in printed version , stationery, lunch, coffee breaks, named
certificate.
Advanced training in KUKA robots programming
At the training the theoretical basics of the KPL syntax and practical skills in KUKA
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software can be gained.
Scope of the training:
1. Introduction. General programming characteristics of the “Expert” mode.
2. Variables and their declaration. Data manipulation. System Variables.
3. Data Sets.
4. Program Flow Control Manuals.
5. Motion Programming.
6. Subprograms and Functions.
7. In / Out Instructions.
8. Interrupts.
9. Trigger – Output Controls Related to Motion Trajectory.
Trainings in ŁUKASIEWICZ - PIAP Institute Training Center are provided by the
practicing engineers who have many years of experience in the construction and deployment
of robotic workstations and have a thorough knowledge and skills necessary to maintain and
operate robots.
Duration: 1 day
Place of training: ŁUKASIEWICZ Research Network - Industrial Research Institute for
Automation & Measurements PIAP, Al. Jerozolimskie 202, 02-486 Warszawa, there is a
possibility to conduct the training at the Client’s premises.
Participation fee: 2600 PLN (net / person)
The price includes: paper training materials, stationery, lunch, coffee break, personal
certificate.
Innovative methods and practices
The training process is based on the use of real industrial equipment owned by
ŁUKASIEWICZ - PIAP Institute and practical experience of employees of ŁUKASIEWICZ
- PIAP Institute from development and exploitation of industrial solutions.
Strategies for acquiring knowledge and skills
level acquiring knowledge and skills is connected with training program adjusted to students
knowledge and needs and practical approach connected with rich experience of teachers.
Target Groups
People employed in industrial enterprises, especially at SMEs: workers tending advanced
machines (robots, automats, assembling cells/machines), middle-level technical staff.
Impact
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Impact of training is constantly monitored during training process and after training by direct
contacts with ŁUKASIEWICZ - PIAP Institute customers.
Sustainability
In many cases participants of the courses are employed in companies in which
ŁUKASIEWICZ - PIAP Institute performs robot applications.
On the other hand, companies delegating such employees to trainings later send offers for
robotic installations.
Funds are required
Cost of participation: ca. 650 – 700 Euro (net/person)
Time demands for students and teachers
Depends of training type:
•

Basic training – 2 days

•

Advanced training – 1 day

•

Full course (basic + Advanced) – 3 days
Who are the main lecturers

ŁUKASIEWICZ - PIAP Institute specialists with experience from real robotics applications
(development and exploitation)
What IT olatforms it uses
IT platform is not used
Available materials, www, links
https://piap.pl/en/trainings/
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Proposal from TUKE, Slovakia
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INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Technical University of Kosice
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
6
Title
Designing Robotic Workplaces Using Virtual Reality
The area to which it applies
The course mainly covers the automotive industry, but it is also suitable for design engineers
in general engineering (assembly, welding, press handling, palletizing), plastics industry.
Main objectives
The main goals of designing robotic workplaces using virtual reality are:
- Workplace design in virtual reality as a 3D model
- Achieve optimization of workplace deployment
- Elimination of conflicting relationships
- Search for an optimum industrial robot path when operating the machine
- Optimize the paths and activities of mobile devices
- Perform a robot program in a virtual reality, (off-line program preparation.
Description and structure
The project proposal is based on a product analysis or a set of products to be produced at a
robotized workplace. This means that we know what operations are needed, then we have
made capacity calculations that have determined the number of machines for each operation
and we also know the material flows of the individual components between the machines.
This means that based on these input data, the task is to design a production cell or cells in
which the robot will operate the machines. This means that we know the type and number of
machines in each cell.
Step 1: Create and store CAD virtual device models
Step 2: Designing the layout of the workplace with the robot
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- selection of machine models
- variants of machine division based on material flow of components
- robot selection
- optimization of layout
How to create a virtual workplace model:
The virtual workplace consists of a powerful workstation and the Oculus Rift virtual helmet.
With Oculus Touch Controllers you can move smoothly in a virtual environment, Fig.1.

Fig. 1 Virtual Reality Workplace
Using Twinmotion software, a virtual tour of the designed workstation is performed.
The designed workstation needs to be saved in (.obj) format. The file in this format will then
be opened in Twinmotion, which allows the Oculus rift virtual scene to display a virtual
scene of the designed robotized workplace.
To create a model:
1. Creating a 2D Layout:
Creating a 2D layout of the robotized workplace in the Autocad Architektur software.
Autocad Architektur includes a wide database of manufacturing and robotic resources in its
own library, which is accessible to the user, Fig.2.
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Fig.2 User environment (Autocad Architekture)
The first step in creating a virtual workplace model is the need to select from the library the
necessary manufacturing or robotic devices to design the workplace. Autocad Architecture
allows 3D view of the selected device, Fig.3.
After selecting the necessary equipment, the design of the virtual workplace layout itself
follows. By clicking on the selected model in the library and then dragging it onto the
desktop, you can easily design the layout.
The software allows you to select the necessary devices, fixtures, tools and walls of a virtual
building. It is possible to adjust the dimensions of the model and much more.

Fig.3 Design of the layout of the robotic workplace
After the 2D layout is stored in AutoCAD Architektur, Inventor Professional Factory Design
synchronization follows. In this program we will see a 3D virtual model of the proposed
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workplace.
In the Investor Factory Design software, it is possible to make adjustments within the
location of the machines and their position, Fig. 4.

Fig.4 Detailed view of virtual workplace
Innovative methods and practices
The process of designing robotic cells using VR is one of the most innovative methods of
designing automated manufacturing systems and is one of the most advanced approaches.
The design process is based on the latest trends in CAD systems in virtual reality and
computer systems. The innovative design methods of the VR robotics workstations greatly
simplify, but also accelerate, and enable dynamic visualization of the project in search of the
optimal workplace.
Strategies for acquiring knowledge and skills
Strategies for acquiring knowledge and skills in designing modern manufacturing systems
are aimed at gaining the knowledge from new technologies and approaches to design
competitive robots-based manufacturing as deeply as possible. Strategies for robotics and
virtual reality are based primarily on trends in the given areas, demanding production
requirements (quality, accuracy, flexibility, autonomy), but the lack of manpower is also an
indispensable fact of focusing on flexible automated production.
Target Groups
The target groups are mainly designers of large and small manufacturing companies, trainers
of vocational training, teachers of specialized subjects of automated production, robotics,
production technology and also students professionally profiling in the field of automated
production systems, smart production. They can also use virtual design in non-engineering
industries.
Impact
The system of designing robotic workplaces with the use of VR is becoming a very
significant tool that allows the designer to use his creativity, providing him with a wide range
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of variability in project creation. The project creates a 3D model of the “real” workplace,
which reduces additional adjustments.
Sustainability
Given that it is a combination of important technologies that are on the high rise in
development and their implementation in practice, sustainability is guaranteed.
Funds are required
They are required depending on the specific equipment of the individual project offices of
each company.
Time demands for students and teachers
Time-consuming knowledge for designing in virtual reality depends mainly on basic
knowledge of CAD systems. For students with the basics of CAD systems, it's one semester.
Students at the beginning of the semester gain knowledge of virtual reality. Within the next
half of the semester, they solve a particular case.
Who are the main lecturers
Lecturers are mainly professionally oriented university workers and experienced designers.
What IT platforms it uses
Software Requirements:
1. Auotacad Architektur
2. Inventor Professional (Factory Design)
3. Autodesk Navis Works Simulate
4. Autodesk 3ds Max Design
5. Twinmotion

Hardware Requirements:
1. PC Workstation
2. Oculus Rift

Available materials, www, links
Manuals
Additional information (photo, curriculum, ...)
An additional part of the course is the use of gloves and virtual reality-video.

3.wmv
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INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Technical University of Kosice, Slovakia
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability to the
objectives of the project MILAN)
7
Title
Robotics for secondary school teachers

The area to which it applies
Further education of vocational teachers in secondary schools
Main objectives
Nowadays, the rapid development of robotics can be observed in almost all areas of industry and
public life. The main reason for the rapid increase in the use of robots is, in particular, the rapid
development of automation to maintain competitiveness, achieve production and assure quality and
service. This trend also requires adequate preparation of secondary school leavers. However, the real
situation points to their lack of preparation. If a high school graduate is to be well prepared for
robotics practice, his teacher must be prepared in advance and a school equipped with at least basic
robots for practical skill training. From this, the basic aim of this good practice example is to provide
professional subjects with high-quality study materials from robotics and practical training on real
robots. The main idea of the Robotics for Secondary School Teachers project is in fig. 1.
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Fig. 1
Description and structure
In general, robotics education needs to be more widely implemented at secondary vocational schools.
In many developed countries, robotics is also at the lower levels of schools. The Robotics Project for
Secondary School Teachers fills the gap in the availability of comprehensive study materials. On the
basis of this, teachers are able to compile their own scope and content of study knowledge for their
pupils according to the type and length of the field of study. The decisive topics covering the area of
robotics were formulated according to Fig 2.
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Fig. 2
Subsequently, a set of 20 lessons was processed:
1.Lesson: Industrial Robotics, Fig.3
• Introduction to industrial robotics (history, first robots, trends of development)
• Basic concepts and definitions of industrial robotics
• Industrial robot functions and parameters
• Direct and inverse kinematics of industrial robots
• Safety of robotic systems
• Robot Drives
• Industrial robot end effectors
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• Industrial robot vision and camera systems
• Industrial robot operator
• Industrial robot programming (on-line and off-line programming, programming
methods)
• Industrial robot applications• Collaborative robots

Fig. 3

2.Lesson: Service Robotics, Fig.4
• Basic terms and definitions related to categorization of service robots
• Definitions, examples and applications of wheeled service robots
• Belt service robots
• Service robots walking
• Flying, floating, crawling service robots
• Robot sensory equipment
• Multi-agent robotic systems
• Rehabilitation, robots in health care
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Fig. 4
Lesson structure, fig. 5:
Number
Lesson content

Name
Getting to know the contents of the lesson

Introduction to the A brief overview of the content of the lesson
lesson
Objectives of the
lesson

What knowledge lessons are given

Core lesson

Basic and extending knowledge of the given
lesson

Examples of
lessons

Practical application

Test

Verification of knowledge after studying the
lesson
Fig.5
Innovative methods and practices

The project brings innovation in at least three areas:
- Innovation in content
- Innovativeness in a modern approach to e-learning education, virtual models
- Innovativeness in training on real robots
The lessons are based on the basic and latest knowledge of robotics, providing sufficient depth of
knowledge and the necessary scope. Education is based on e-learning-Moodlehttp://rusos.sjf.tuke.sk/moodle/.
This learning platform allows continuous access to lessons as well as the possibility to exchange their
- 44 -

Multifunctional Innovative Learning Assisting Network for VET
in Advanced Manufacturing
Project No. 2018-1-PL01-KA202-050812

experience, knowledge and questions with other participants as well as with the teacher. The priority
in innovating the content of the lesson is that it pursues the goal of providing the next generation with
a broad knowledge of robotics in advance and thus preparing them for "life" with the robots.
Strategies for acquiring knowledge and skills
Orientation on selected priorities is based on the development of robotics in all areas of industry, as is
already the case in the Slovak Republic, where professionally trained workers need mainly the
automotive industry. In the automotive industry, employees with secondary vocational training who
work in the field of automated and robotized equipment and production lines are most in demand.
The current graduates are insufficiently prepared for these activities. Employers solve their profiling
for robotic positions by short-term courses in robot supply companies, in the university's training
workplaces, or in training courses. They themselves provide such a course. The drawback of these
courses is their too narrow specialization and the depth of the systemic concept of robotics. The way
to improve this is in introducing profiling subjects from robotics at secondary vocational schools,
which is missing today. Robotics is only part of some subjects, without a holistic view.
For the sake of solving this problem, it is essential to start with the essence, and that is to educate
secondary school teachers in robotics to have relevant, innovative, high-quality and up-to-date
information from robotics. Primarily, the RUSOS project focused on them to be able to pass on their
professional knowledge of robotics to their students.
The main strategic priorities of the project were:
- Vocational education of secondary school teachers, for their preparation for robotics - prospective
study field,
- Further education- lecturers, professional staff of educational institutions, students of secondary
schools, universities,
- Creation of good cooperation between vocational school - company for dual education,
- Strengthening the motivation of secondary school teachers and pupils for robotics,
- Modernizing the traditional way of teaching about created virtual models as a didactic tool,
- Raising awareness of secondary schools but also of robotics in general, as a technology that is
dynamically developing and becoming a common part in both production and everyday life,
- Internationalization in the preparation of project results and testing trainings: acquire and develop
practical skills for working with the robot, preparing and validating the program,
- Monitoring innovation trends in Europe and globally in robotics development and
implementation,
- Promoting the take-up of innovative (robotics) technologies in theoretical teaching and practical
training for secondary school pupils to acquire knowledge and skills at European level
- Gaining the prestige of the school but especially the interest of their graduates.
Target Groups
The target group consisted of teachers of vocational subjects of secondary schools whose focus is on
automation, mechatronics, manufacturing, manufacturing machines, maintenance, management, and
more. In addition, there are lecturers of vocational courses, company trainers as well as middle and
high school students and a wide range of professional staff.
Impact
The project strengthens the international dimension of education and training in many countries due
to its universality and practical implementation. An important output of the project are graduates with
knowledge of robotics and their immediate applicability in the labour market.
Sustainability
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Robotics is a prospective branch of the future. The knowledge of robotics is becoming the standard
of the general education system. The theme of robotics gradually finds its place in many fields of
study, such as CNC manufacturing technology, mechatronics, production operator, service
technician, robot programmer, robot operator. Robotics knowledge is expanding more and more, and
robotics is becoming one of the key industries in which the latest Industry 4 trends and technologies
such as Internet of Things, Artificial Intelligence, Cloud Systems, Sensors and more are being
applied. These are the reasons for sustainability and the further development of knowledge of
robotics and their transformation for secondary school teachers.
Funds are required
Not required.
Time demands for students and teachers
It is estimated that in one lesson, an average student spends between 40-60 minutes studying the
nature of the lesson, an example and an exercise at the end of the lesson. The total number of lessons
is 20. This means that the average student will need a maximum of 20 hours to complete the course +
the time required for practical lab training (around 6 - 8 hours). Assuming that the student spends
approximately 2-3 hours a day studying the lesson, they will need about 10 working days, + 1 day.
Who are the main lecturers
The main lecturers of the course are experienced robotics lab staff who have practical experience in
programming and operation. They participated in research projects using robots and have specialized
training for major robotic manufacturers such as KUKA, ABB, Motoma, Yaskawa.
What IT platforms it uses
The course is available in Moodle
Available materials, www, links
The course is in e-learning form but it is also possible to get lessons in the printed version.
Additional information (photo, curriculum, ...)
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INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Technical University of Kosice, Slovakia
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
8
Title
Production and Assembly Automation
The area to which it applies
The course covers production automation and mechatronics. It provides the knowledge for
designing and operating automated manufacturing and assembly sites as well as knowledge
for designing mechatronic systems.
Main objectives
The main objectives of this course and training are to teach system access students to
design automation of various discrete processes based on the latest approaches and
solutions with modern mechanical, pneumatic, electrical and control systems (conveyor,
robots, sensors, PC, visual display, etc.). construction of automated lines in line with
Industry 4. Graduates gain not only theoretical knowledge but also practical skills by
training on a specific “Smart training stand with camera system”. Training topics are
primarily related to providing knowledge of the steps approach to automation (workplace
selection, process analysis, operation times, functionality criteria, logistics), basic principles
of automation, element selection, sensor workstation equipment, use of new technologies,
management method, data acquisition. Participants have various catalogues for choosing
the elements of the workplace, software for designing the workplace (CAD) and real
elements for the construction or reconfiguration of the training stand (sensors, PLC).
Stand has the following valuable features:
- Motivating, practical exercises
- Key topics such as programming, robot with camera vision, plug-and-play, RFID
- Information on Industry 4. relevant the training topic and questions
- Versatility demonstrated
- Various for different scenarios
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Description and structure
In the first step, each participant gets a basic understanding of automation, on what
principle automation is currently being built to achieve smart manufacturing, what elements
are used for automation for movement, control, and security. In the next step, the
participants will be familiarized with what functions the individual elements can provide
and how they can be integrated into a complex automated workplace. The next step is an
example of a logical sequence of design and implementation of a workstation with a camera
system for assembly as a training stand, Fig. 1.

Fig. 1
The final step is to reconfigure the workplace-training stand to new functions according to
the given practical assignment. Participants have different elements to do, from which they
will be stacked and programmed according to the given task.
They will learn about specific elements at the training workplace:
-

Belt conveyors
Handling, Feeding Units
Drives for conveyors
Pneumatic elements and circuits for linear and rocking motion, gripping, stroke. They
see the particular installation of pneumatic elements by individual circuits
- PLC with programming capability, open loop, closed loop control modes
- Camera system, what it consists of and how it works and how it is integrated into the
workplace.
The training stand is able to flexibly change functions, allows you to add additional
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components and also allows you to connect to the Internet.
Practical training steps are:
- Demonstration and familiarization with the basic regime of the workplace
- Getting to know the work of the workplace step by step,
- Workplace operation in manual and automatic mode
- Sorting workplace elements
- Control and measurement of selected workplace parameters
- Specification of the logistics chain based on established functions
- Determination of operation parameters
- Monitoring of workplace activity
- Workplace programming
- Specification of information collection, sensor replenishment
- Optimization of communication and control networks.
Innovative methods and practices
The answer to this question lies in the new ways in which people, machines and data can
interact. In order to establish Industry 4 in a company, the training and qualifications of its
skilled workers must be adapted to meet the new requirements of this interdisciplinary
approach. For example, service technicians not only need practical mechatronics experience
but also know-ledge of IT infrastructures so that they can work at a high level.
Industry 4 means that the tasks to be carried out are becoming more demanding, in both
technological and organizational terms. Interdisciplinary competencies are growing in
importance, which is why it is necessary to adapt the skills and abilities that are taught for
the various trades. As the boundaries between the different functional levels are becoming
ever more fluid, the need to adapt affects all technical professions.
In addition, all the themes of the Industry 4. concept are being trained on this course and
the training stand:
- Overall process
- Process planning
- Planning assembly
- Material flow
- System networking
- Data processing systems
- Work schedules
- Data analysis
- Degree of utilisation
- Robot with camera-supported assembly
Strategies for acquiring knowledge and skills
The course strategies are based on the goals and trends of the new generation of so-called
smart manufacturing or intelligent manufacturing. This means that the course focuses on
the participants to think in the spirit of using the latest technologies that are promoted in
production and assembly automation. The course philosophy is based on the Industry 4
concept. The course participants are provided with an example of assembly line with all
elements (mechanical, electrical, tire, sensors, information network, PLC-control, camera
system, security elements), which modern workplaces require for intelligent production.
Target Groups
Target groups are: designers of manufacturing systems, engineers, IT engineers, PLC
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programmers, integrators.
Impact
People will be an indispensable part of the world of production in the future. Training stend
allows people learn interact directly with technology. Since learning areas and need
constantly changing this stand is modular and can be adapted and developed further at any
time to meet individual requirements.
Sustainability
Based on this classic training materials for automation, mechatronics and control
technology with the Intelligent assembly system can be expanded step-by-step in hands on
projects to form a fully-edged Industry 4. component with the appropriate practical topics.
Modular stand has solid basis for training up to the level of Smart Factory and Industry 4.
This training program is flexible and offer to be creative and increase students motivation.
Funds are required
No funding is required for the course participants. The advantage is to have your own
tablet.
Time demands for students and teachers
A deeper study and logical approach to the course solution is required. The course time is 1
week for those with experience and 2 weeks for beginners.
Who are the main lecturers
The main lecturers are experienced engineers specialists.
What IT platforms it uses
Standard information and communication networks are used.
Available materials, www, links
The course is based on a training stand. There is a description of the stand, operating
instructions, a set of elements with descriptions, videos.
Additional information (photo, curriculum, ...)
Montazny system.wmv
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INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Technical University of Kosice, Slovakia
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
9
Title
An example of good practice: Structures, functions and applications of industrial
robots
The area to which it applies
The area covered is the teaching of basic structures, kinematics and industrial robot
application parameters. It is applicable in teaching at universities as well as in vocational
professional organizations and businesses, also for all who wish to educate themselves in
the field, whether it is retraining or further training. It is also a good study material for the
unemployed.
Main objectives
Robotics is among the 12 most important technologies of the future. According to F.
Barbier: Annual Meeting of the New Champions (2017) robotics is among the 5 trends on
which future production will be based. It is a topic that, in developed countries, is the basis
for the further development of competitive production. For this reason, the created robotics
study materials cover a wide range of applications, as well as the general public, students,
managers in order to gain in-depth knowledge of what an industrial robot is, what it has,
what it can do and how it can be used.
Description and structure
The current production faces the problem of lack of a quality workforce for robotics.
Furthermore, it is important to note that the new trend of automation based largely on the
use of robots brings the effect of releasing workers from many manual jobs and requires
new knowledge and skills for a new production philosophy and operation and operation. It
is clear from the above statements that neither current students from secondary or higher
education come professionally prepared for this area nor in sufficient numbers. Therefore,
the Robotics training course is designed to provide basic knowledge of industrial robots,
which are suitably complemented by models, videos, examples, as well as knowledge of
- 52 -

Multifunctional Innovative Learning Assisting Network for VET
in Advanced Manufacturing
Project No. 2018-1-PL01-KA202-050812

how to use them.
Basic knowledge of robotics is summarized in:
1. Introduction to industrial robotics
2. Development of robots, meaning of robot, first industrial robot, trends of development,
fig.1
3. Industrial robot definitions, kinematic structures of industrial robots, fig. 2
4. Robot workspace, positioning accuracy and repeatability, direct and inverse kinematics
of robots, robot drives, robot programming, robot safety, applications

Fig. 1

Fig. 2
The course takes place in laboratories where different types of robots from different
manufacturers are available, fig.3. The course participants have the opportunity to see the
basic principles and kinematics of robots and their differences and characteristics.
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Fig. 3
Innovative methods and practices
The example of good practice aimed at gaining knowledge of robotics is innovative in its
content, which covers a comprehensive view of robotics, from development through
individual types of robots and their features to development trends. The study materials are
complemented by dynamic 3D models.
Strategies for acquiring knowledge and skills
Strategies to acquire the necessary knowledge of skills are based on the needs of practice
and also on training requirements, especially in secondary schools. The processed materials
are printed and on CD.
Target Groups
The target groups are mainly high school and university students, technical workers,
unemployed. The processed materials are also suitable for the general public from fields
other than engineering. Given the current trend of deploying robots in various industries,
the study materials are also suitable for managers and other manufacturing and engineering
personnel outside the engineering industry, such as. in the chemical, textile, construction
and agricultural industries.
Impact
The issue of robotics has a broad impact on acquiring new knowledge, both in vocational
training and in retraining individual workers but also on the unemployed.
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Each participant knows exactly how to operate and program robots of different kinematics.
The participant has an overview of the possibilities of programming robots for various
tasks, both handling and technological. He can do program correction and optimize the
robot path. He knows what the robot maintenance requires. Trained course participants are
immediately usable in manufacturing companies. The possibility of practical training of
programming robots of different kinematics and from different manufacturers but also for
different applications is a high added value.
Sustainability
Since robotics is one of the decisive trends of the future, education and training of people in
this area is also important in the future.
Funds are required
Funding for education in this area is not necessary, but a normal PC is sufficient to present
dynamic models of robots and videos.
Time demands for students and teachers
The course is a 3-day course for those who want to learn the basics of robotics without
deeper programming. Programming course is 3-5 days.
Who are the main lecturers
Lecturers are robotics workers.
Available materials, www, links
e-lessons, books, scripts, tutorials, programming manuals
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INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Technical University of Kosice, Slovakia
Good Practice No.
(Good Practices should be from the field of vocational education and must be
transferability to the objectives of the project MILAN)
10
Title
Pneumatic elements and mechanisms
The area to which it applies
Pneumatic components that build pneumatic mechanisms have a new irreplaceable place in
automation. The rationale for using pneumatic mechanisms lies in their simplicity, low
maintenance and low acquisition costs. Combined with their digital control, they represent
significant mechatronic members for the construction of sophisticated automation
mechanisms in various industries. Training Pneumatic elements and mechanisms is mainly
sought by service workers, middle and small business workers who focus on the production
of various automation equipment and workplaces, as well as workers designers and
designers of automation and handling equipment. The course is also suitable for many VET
professionals who want to retrain for better jobs. The course, including laboratories, is part
of the training of students with a range of specializations such as: mechatronics,
diagnostics, operator, mechanic, electrical engineer, adjuster and service engineer.
Main objectives
Pneumatic mechanisms use straightforward, rotary and rocking movements for automation
in industry. They use air for their activities. The use of air as a working fluid in pneumatic
mechanisms is conditioned by its compression. Compressed air is provided by a
compressor that blows air into the air tank. Compressed air is supplied from the air tank to
the pneumatic motors. These change the compressed air energy to mechanical energy. An
example of good practice for education in the field of pneumatic elements from which
pneumatic mechanisms are made is based on a theoretical basis that explains the principles
and functions of individual pneumatic elements, and practical experiences of the individual
pneumatic elements and their integration into pneumatic mechanisms are obtained at real
SMC stand. The main goal of this training is to train new design, operation and
maintenance personnel as well as diagnostics of pneumatic components and pneumatic
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mechanisms of automated machines and production and assembly lines. The graduate of
this course will acquire knowledge and practical experience at the level required for
working positions of an automated systems designer using pneumatic components, operator
of automated lines and diagnostics of mechatronic devices.
Description and structure
An example of good practice “The training of the foundations of pneumatic elements and
mechanisms is based on the use of supporting materials for the tire of the Japanese
company SMC. SMC training materials, their specific software solutions for computing,
design and selection of elements, and training trends using a wide range of SMC elements
are the foundation. The basic structure of the training is the actual lessons of the basics of
compressed air theory and pneumatic elements richly complemented by images explaining
the principle and dependence of the functioning of pneumatic elements and their integration
into the functional schemes of the proposed pneumatic mechanisms. Each lesson ends with
an example with an implementation solution on the SMC stand and the entry for the student
for his own scheme of engagement and implementation. A particular embodiment allows
verification of design accuracy, fig.1. The lesson set is structured according to the specific
characteristics of the production and distribution of compressed air and the function of the
individual pneumatic elements. It is mainly based on training materials and a joint training
laboratory with SMC (Japan).

Fig. 1
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The course modules are:
- Module 1: Compressed air properties
- Module 2: Compressors and Compressed Air Treatment
- Module 3: Compressed air distribution
- Module 4: Valves
- Module 5: Pneumatic linear actuators (Types of pneumatic cylinders and basic
characteristics of linear drives, air consumption calculation, assembly, maintenance)
- Module 6: Pneumatic Drives (Swing Drive Types, Calculation)
- Module 7: Principles and Patterns of Pneumatic Rings
- Module 8: Basic Connections and Control of Pneumatic Mechanisms
Innovative methods and practices
The innovation of this good practice example is mainly the interconnection of theory and
practical solutions of specific tasks. This course uses the possibilities of using SMC
background materials, fig. 2.
Course of fundamentals of
pneumatic mechanisms

Supporting Learning Materials
SMC

Course materials

SMC Configurators and Software

Training Stands

Fig. 2

With this innovative approach, students gain the skills to use catalogues of the elements
offered and software offers for specific solutions, Fig. 3

Fig.3
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Strategies for acquiring knowledge and skills
Strategies for acquiring the necessary knowledge and practical skills are based on the
integrated form, which is a combination of theory and practical verification on training
stances. This means that a graduate of the course has real pneumatic elements and the
necessary tools for realizing theoretical knowledge from the beginning of education. The
course takes place directly at training sessions with direct connection to the electricity, the
Internet and the compressed air distribution.
Target Groups
Target groups are graduates of secondary schools and universities, technical staff of small,
medium and large companies, designers and constructors.
Impact
The impact of the course is mainly in the professional training of new automation workers
based on pneumatic mechanisms and manipulators.
Sustainability
Pneumatic mechanisms clearly belong to the production, they are used in equipment for
warehouses, logistics, assembly lines, etc. They are an integral part of modern automation
using different types of conveyors and, from a future perspective, are stable solutions. This
clearly predetermines the timeliness of training in the area now and in the future. It is
logical that from the perspective of sustainability the course is constantly innovated, both
with new knowledge and elements and solutions.
Funds are required
Not required.
Time demands for students and teachers
Course time:
- For students: 1 semester: basics
2 semester: concrete project
- For technical staff and retraining 2-3 weeks
Who are the main lecturers
The main trainers are engineers and technical support staff. Special Course Requirements
training for atypical applications is completed by SMC specialists.
What IT platforms it uses
Classical laboratory equipment with internet access.
Available materials, www, links
CDs, tutorials, e-lessons, SMC support training materials, various software configuration
SMCs.
Additional information (photo, curriculum, ...)
Laboratorium_smc.wmv
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INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Bialystok University of Technology
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
11
Title
Augmented Reality – Google classroom + Google Expeditions
The area to which it applies
e – Learning Platforms and AR
Main objectives
With Google expedition lectures and teachers are no longer limited by classroom space
allowing teachers to use collection of 360o scenes and 3D object models to visualize new
unexplored boundaries.
Description and structure
Uses Google account for authentication. In order to create application, it is mandatory to
use either ARCore (Android OS) or ARKit (iOS) which are not free for commercial usage.
Innovative methods and practices
Usage of multiplatform solution, free application for non-commercial smartphone usage,
can be easily integrated with google application.
Strategies for acquiring knowledge and skills
In order to implement this solution, it is required to have substantial knowledge in
programming C#, .NET and Java/Swirl.
Target Groups
Lectures, teachers, students of all age
Impact
Quite important for development of new methods in remote learning
Sustainability
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It gives possibility to experience virtual classes for all Internet society and is interesting
inspiration for other ideas in remote learning
Funds are required
For educational purposes is free of charge (with limitation of no. of users).
Time demands for students and teachers
Developing application with a usage of ARCore and ARKit seems straight forward and
should not take much time for programmes. In scale of 1 to 10 complexity of this
implementation is rated to 4.
Who are the main lecturers
Self-learning using Internet tutorials
What IT platforms it uses
Google platform
Available materials, www, links
General information: https://edu.google.com/products/vrar/expeditions/?modal_active=none
Additional information (photo, curriculum, ...)
N/A
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INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Bialystok University of Technology
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
12
Title
Augmented Reality – Engage
The area to which it applies
e – Learning Platforms and AR
Main objectives
ENGAGE is a VR education and corporate training platform. It enables educators to host
classes, meetings, private lessons and presentations with people from across the world in a
safe, virtual, multi-user environment.
Description and structure
It is possible to create, edit and upload virtual content within the platform using Immersive
FX system (on-demand library of thousands of virtual objects and effects). It is also
possible to record, review and share live sessions onto the ENGAGE platform for anyone to
replay them. It works under only Windows OS.
Innovative methods and practices
Up to 36 remote members at one meeting, vast library of scenes and models, media
streaming and session scheduling. Easily creatable new models and scenes for usage.
Strategies for acquiring knowledge and skills
It is possible to create different levels of complexity application, therefore, advancement in
programming increases accordingly to the complexity of solution.
Target Groups
Lectures, teachers, students of all age, companies and business meetings.
Impact
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One of the free platforms to create AR content and conduct training. Important for the
development of AR applications in education
Sustainability
This free platform makes AR development accessible for all interested in people
Funds are required
Commercial use is not specified on the website. It requires to contact the authors of this
solution to discuss details.
Time demands for students and teachers
Developing application with a usage Immersive FX system. In scale of 1 to 10 complexity
of this implementation is rated to 7 as the provided library is not that well know and it will
take time to familiarize with it.
Who are the main lecturers
Self-learning using Internet tutorials
What IT platforms it uses
Not specified
Available materials, www, links
General information: https://engagevr.io/#about
Documentation: https://engagevr.io/tutorials/basic-tutorials/
Examples: https://engagevr.io/#features
Additional information (photo, curriculum, ...)
Not specified
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INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Bialystok University of Technology
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
13
Title
Augmented Reality – ARCore
The area to which it applies
e – Learning Platforms, AR development tools
Main objectives
ARCore is Google’s platform for building augmented reality experiences. Using different
APIs, ARCore enables smartphone to sense its environment, understand the world and
interact with information. Some of the APIs are available across Android and iOS to enable
shared AR experiences.
Description and structure
ARCore is an environment that enables to code in multiplatform solution to create AR. It is
possible to use Android Studio, Android NDK, Unity engine (both for Android and iOS),
Unreal engine and standalone iOS software.
Innovative methods and practices
Three main features of ARCore are: 1. Motion tracking allows the phone to understand and
track its position relative to the world, 2. Environmental understanding allows the phone to
detect the size and location of all type of surfaces: horizontal, vertical and angled surfaces
like the ground, a coffee table or walls and 3. Light estimation allows the phone to estimate
the environment's current lighting conditions.
Strategies for acquiring knowledge and skills
It is possible to use high variety of programming languages with different level of
advancement in each of them. It is possible to follow tutorials form the authors of this
solution in order to fasten the process of learning.
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Target Groups
Lectures, teachers, students of all age
Impact
One of the technologies to create AR content. Important for the development of mobile AR
applications in education
Sustainability
It gives possibility for the development of AR applications on Android in education
Funds are required
License is required under valid reasons. It has to be discussed with Google Development
team.
Time demands for students and teachers
Thanks to usage of a well known programming tools it is fairly easy to implement new
application and create new content. Programmes that are familiar with JAVA and SWIFT
will not have problem. In scale of 1 to 10 complexity of this implementation is rated to 3.
Who are the main lecturers
Self-learning using Internet tutorials
What IT platforms it uses
Google, Unity, Apple SDK, Unreal
Available materials, www, links
General information: https://developers.google.com/ar/
Documentation: https://developers.google.com/ar/develop/
Examples: https://developers.google.com/ar/distribute/
Additional information (photo, curriculum, ...)
N/A
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INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Bialystok University of Technology
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
14
Title
Augmented Reality – ARKit 2
The area to which it applies
e – Learning Platforms, AR development tools
Main objectives
ARKit 2 is Apple’s third major release of its Augmented Reality platform enabling
developers to deliver enhanced AR apps alongside iOS 12
Description and structure
ARKit 2 is a platform designed by Apple to create augmented reality for Apple OS users.
With second release it increased speed of computation and ease creation of the scene and
objects for users.
Innovative methods and practices
With ARKit 2 following features are introduced: 1. Persistent and multiuser experiences AR can now be shared across time and fixed to real-world locations, so a piece of AR art
that can be viewed later in the same place by someone else, 2. 3D object recognition ARKit 2 recognizes objects and how device is oriented to them and can use that
information to incorporate objects into AR experiences, 3. Face tracking - Face tracking
now sees where smartphone is looking and can detect whether person is winking or similar.
Strategies for acquiring knowledge and skills
In order to use this solution it is required to have skill in Objective – C or Swift. Author
does not publish tutorials for this solution, only some exemplary applications.
Target Groups
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Lectures, teachers, students of all age
Impact
N/A
Sustainability
N/A
Funds are required
ARKit 2 requires subscription for development of the solution. Specific requirements need
to be worked out with Apple Development team.
Time demands for students and teachers
Thanks to usage of a well known programming tools it is fairly easy to implement new
application and create new content. Programmes that are familiar with SWIFT and
Objective - C will not have problem. In scale of 1 to 10 complexity of this implementation
is rated to 3.
Who are the main lecturers
Self-learning using Internet tutorials
What IT platforms it uses
iCloud, Apple SDK
Available materials, www, links
General information: https://developer.apple.com/arkit/
Documentation: https://developer.apple.com/documentation/arkit
Examples: https://developer.apple.com/develop/
Additional information (photo, curriculum, ...)
N/A
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Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
15
Title
Vuforia
The area to which it applies
e – Learning Platforms, AR development tools, Mobile
Main objectives
Vuforia Engine is the most widely used platform for AR development (accordingly to the
authors information on the website), with support for leading phones, tablets. Developers
can easily add advanced computer vision functionality to Android, iOS, and UWP apps, to
create AR experiences that realistically interact with objects and the environment.
Description and structure
The Vuforia Engine Library contains technical documentation to help developers be
successful with SDK and to create AR applications. Vuforia Engine Library is organized by
all of the platforms that Vuforia Engine supports. Vuforia Engine supports both the Unity
Engine as well as the three major native platforms: iOS, Android and UWP.
Innovative methods and practices
Model Targets: Allow you to recognize objects by shape using pre-existing 3D models.
Place AR content on a wide variety of items like industrial equipment, vehicles, toys, and
home appliances. Image Targets: Attach content onto flat images, such as print media and
product packaging. Object Targets: Are created by scanning an object. They are a good
option for toys and other products with rich surface details and a consistent shape. MultiTargets: Are created using more than one Image Target and can be arranged into regular
geometric shapes (e.g. boxes) or in any arbitrary arrangement of planar surfaces.
Strategies for acquiring knowledge and skills
Vuforia requires skill in programming C#, C++, Java. For each of it authors give
documentation that describes usage of a functions. It fastens the process of getting used to
the environment.
Target Groups
Lectures, teachers, students of all age
Impact
N/A
Sustainability
N/A
Funds are required
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Vuforia requires monthly subscription to the library. Authors don’t specify the usage of
their solution once license is purchased.
Time demands for students and teachers
Thanks to usage of a well known programming tools it is fairly easy to implement new
application and create new content. Programmes that are familiar with C# or C++/Java will
not have problem. In scale of 1 to 10 complexity of this implementation is rated to 4.
Who are the main lecturers
Self-learning using Internet tutorials
What IT platforms it uses
Apple SDK, Android, Unity
Available materials, www, links
General information: https://library.vuforia.com/
Documentation: https://library.vuforia.com/content/vuforia-library/en/
Additional information (photo, curriculum, ...)
N/A
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INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Juraj Henisch United School
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
16

Title
Linking practical school education with professional practice - training in companies
The area to which it applies
students practice in companies
Main objectives
SSJH pays great attention to educating its students for the labour market. From this point of
view, the school has long established cooperation with companies in its region. At present,
the school cooperates with 62 companies, where pupils practice at the employer under a
practice contract.
SŠJH educates in the field of engineering, construction and electrical engineering.
Description and structure
Our students practice in companies:
- graduates (study lasts 4 years) – in the 3rd and 4th year
- vocational students (study lasts 3 years) - in the 2nd and 3rd year
Practice is done by students studying in the field - mechanic adjuster. Professional training
masters communicate with workers in the company. During practice, students practice on the
latest CNC machines, while students can get corporate scholarships and also earn rewards
for productive work.
Innovative methods and practices
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Education for our students is based on a school education program. After consulting with
Kamax, the school adapts education to business needs. The benefit for the school is the fact
that the company donated 6 CNC machines to the school. These machines serve as a
learning tool for our students.
Strategies for acquiring knowledge and skills
Education takes place according to a school education program. Students pass the prescribed
theoretical and practical lessons. Practical training is carried out at workshops of practical
teaching and at employer's workplaces on the basis of a contract.
Target Groups
The Master of Professional Training is a school employee. He educates pupils in vocational
training and communicates with the company where the student is practicing.
A specialist subject teacher educates students in theoretical teaching.
A company employee who takes care of students who practice in the company.
Student.
Impact
Given that a student of our school is educated in school and practice in the company, he is
educated for the labour market in Slovakia and the EU according to the latest trends. He also
receives a job offer after school.
Sustainability
This system of cooperation with companies regarding the practice of our students has proven
us for a long time. It is sophisticated and beneficial to all students and businesses, so we plan
to use it in the future.
Funds are required
The system does not require additional financial resources.
Time demands for students and teachers
2 years
Who are the main lecturers
Teachers and masters of vocational training at the Juraj Henisch United School.
Furthermore, employees of companies where the practice of students is carried out.
What IT platforms it uses

Available materials, www, links
School web page: www.ssjh.sk
Kamax web page: https://www.kamax.com/sk/podnik/

- 72 -

Multifunctional Innovative Learning Assisting Network for VET
in Advanced Manufacturing
Project No. 2018-1-PL01-KA202-050812

MILAN
Multifunctional Innovative Learning Assisting Network for VET in Advanced
Manufacturing
2018-1-PL01-KA202-050812

INTELLECTUAL OUTPUT O1
CASE STUDIES
Partner of the project: Juraj Henisch United School
Good Practice No.
(Good Practice should be from the field of vocational education and must be transferability
to the objectives of the project MILAN)
17

Title
Robot programming, students of high school and polytechnic school
(linking school with practice)
The area to which it applies
The lessons are aimed at secondary school pupils.
Simple robotics and automation projects.
Main objectives
The main objective is the presentation of vocational education and training in robotics, which
is organized at the United School of Juraj Henisch in Bardejov.
Description and structure
Programming robots, students of grammar school and polytechnic school. Students learn the
basics of programming robots at school and at practical lessons. They use different
environments, programs and programming languages. For robotics, python, c ++, bash is
used to control servo motors and various sensors, actuators.
Students also practice in companies:
- graduates (study lasts 4 years) – in the 3rd and 4th year
- vocational students (study lasts 3 years) - in the 2nd and 3rd year
The biggest cooperation is with Kamax. It is a company where our students work in the field
of electro-mechanics, mechanics of computer networks and mechanics of mechatronics.
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Professional training masters communicate with workers in the company.
Innovative methods and practices
The learning process is based on the use of different boards such as raspberry pi, Arduino,
Micro Bit, Micro Maestro Servo Controller.
Strategies for acquiring knowledge and skills
The level of knowledge and skills acquisition is linked to the curriculum. It is adapted to the
knowledge, the needs of students and the practical approach connected with the rich
experience of teachers.
Target Groups
Pupils of primary schools and students of secondary schools.
Impact
The impact of training is constantly monitored during the training process.
Sustainability
The mechatronic mechanic is in demand on the labour market, and the number of people
interested in studying in this field is increasing.
Funds are required
Funding is not required, the welding course costs 150 e.
Time demands for students and teachers
Depending on the type of education:
Practice
• 3D models FREE CAD 60 hrs.
• Arduino 30 hrs.
• Raspberry at 60 hrs.
HTML, PHP pages
• Grammar school 15 hrs.
• Vocational school 30 hours
Python
• Grammar school 30 hrs.
• Vocational school 15 hrs.
Who are the main lecturers
Teachers and masters of vocational training at the Juraj Henisch United School.
What IT platforms it uses
IT skills
Programmer, Tester, Graphic Designer, Webmaster, Web Application Programmer.
Available materials, www, links
http://ssjh.sk
https://ssjh.sk.myds.me/moodle
Additional information (photo, curriculum, ...)
ARM robot
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VET in MILAN countries (Estonia, Greece, Poland, Slovakia)
VET in ESTONIA
Vocational education and training (VET) in Estonia is under the jurisdiction of the Ministry of
Education and Research and is crucial to ensuring a flexible and skilled workforce, capable of
adapting to changes in the labour market. Professional standards in the eight-level Estonian
qualifications framework are all outcomes-based and are the basis for VET curricula. Social
partners are involved in VET policy development and implementation, helping respond to
labour market needs. They participate in national professional councils and are involved in
drafting VET-related legislation, including curricula. At school level, their representatives
belong to VET institution advisory bodies.
Recognition of prior learning and work experience has improved accessibility to VET for
learners from diverse education and Professional backgrounds. The VET infrastructure has
recently been upgraded.
VET institutions offer both initial and continuing programmes. Initial VET is offered at the
second, third, fourth and fifth levels of the Estonian qualifications framework (and the
European qualifications framework, EQF). Learners can choose between full-time studies
(autonomous learning is less than one half of the study volume) and those
where the emphasis is on self-study and contact hours are fewer (referred to as ‘nonstationary’ studies in the national context). Full-time studies are available as school-based
tracks, with up to 70% work-based learning, and as apprenticeship. Financial assistance is
available for VET learners to guarantee equal access to education regardless of their
socioeconomic circumstances.
There are no minimum admission requirements at second and third levels but learners must be
at least 17 years old to enrol. Curricula are designed to meet labour market needs in
elementary occupations. Entry to fourth level studies usually requires completed basic
education but there are exceptions (2) for those over 22 without basic
education. Programmes at this level give learners the skills needed to perform more
complicated jobs.
It is possible to follow vocational programmes at ISCED levels 351 and 354, the latter
referred to as upper secondary vocational education. The qualification achieved in vocational
secondary education gives graduates access to higher education, provided they meet entry
requirements. This may require learners to pass State examinations that are compulsory for
general upper secondary education graduates: an optional additional year
of general education is available for vocational secondary education graduates (ISCED 354)
to help prepare. Upper secondary education gives Access to EQF level 5 initial VET
programmes (ISCED 454). These post-secondary programmes prepare learners for technical
and associate Professional occupations and further studies.
Continuing VET is offered at EQF levels 4 and 5. To enrol, learners need a VET qualification
or relevant competences in addition to completed upper secondary education. Tertiary VET
does not feature in Estonian legislation, though tertiary education may also comprise
professional qualifications. These are accessible to all graduates of both general and
vocational secondary education, as well as graduates of post-secondary VET.
Non-formal continuing VET is part of adult learning regulated by the Adult Education Act. Its
forms, duration and content vary. Learners or employers usually cover the costs, though ESF-
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financed adult courses are free for learners. Participation in these is approximately 50%
higher. Training can be provided by VET institutions
appointed via public procurement.
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VET in SLOVAKIA
Vocational education and training (VET) has traditionally been a strong pillar of the education
system. Despite growing interest in general education, participation in secondary VET
programmes offering access to higher education (ISCED 354) is still among the highest in the
EU.
IVET
Initial VET (IVET) usually starts at age 15. It is mainly school-based, with periods of workbased learning (WBL) defined by institutional contracts between secondary VET schools
(SOŠ) and companies. Since ‘dual IVET’ was introduced in 2015/16, it has allowed
companies to sign individual training contracts with learners for in-company practical
training, complemented with an institutional contract between SOŠ and companies. Learners
are considered VET students and not employees.
In 2017/18, 461 approved VET programmes could be offered by secondary schools. Changes
in legislation will introduce a new type of art education school (škola umeleckého priemyslu)
and secondary sports school to operate from 2019/20.
Secondary IVET programmes comprise:
-- school-based four-year (occasionally five-year) programmes (ISCED 354). These are
mainly theory-focused and lead to a maturita school leaving certificate confirming level of
education and VET qualifications attained;
-- four-year (occasionally five-year) programmes (ISCED 354) with extended practical
training. These can be offered as school-based or ‘dual VET’ and lead to a VET qualification,
certified by a maturita school leaving certificate, and to a certificate of apprenticeship,
provided that they include at least 1 400 hours of practice. From 2018/19 school-based and
‘dual VET’ will be based on the same national curricula (the same will apply for ISCED 353
programmes);
-- three-year (occasionally four-year) programmes (ISCED 353). These lead to a VET
qualification (nationally referred to as certificate of apprenticeship) and can also be offered as
‘dual VET’;
-- two- or three-year programmes (ISCED 253) for low achievers without completed lower
secondary education. In individual cases a certificate of apprenticeship is awarded.
These learners can also enrol in a one-year bridging programme (ISCED 244) which gives
access to upper secondary education.
Special education schools also offer VET programmes tailored to students with special
education needs. Conservatories offer six- and eight-year programmes for performing arts
students, leading to an ISCED 5 non-university diploma and title (specialist in arts diploma,
DiS art).
Post-secondary non-tertiary VET programmes comprise:
-- two-year follow-up study programmes (ISCED 454) for three-year VET programme
graduates (ISCED 353) leading to a maturita school leaving certificate;
-- refresher programmes ending with a postmaturita exam (minimum six months, ISCED
454);
-- programmes leading to a second VET qualification (qualifying programmes, ISCED 454,
minimum two years) leading to a second maturita with a specific vocational component and,
in some cases, also to a certificate of apprenticeship;
-- specialising programmes (ISCED 554, minimum two years, nationally considered
postsecondary) leading to a non-university diploma and title (DiS);
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-- three-year higher professional programmes (ISCED 554, nationally considered
postsecondary) leading to a non-university diploma and title (DiS).
Tertiary education currently does not include universities of applied science. A practiceoriented bachelor programme, designed in cooperation with the automotive industry, was
offered for the first time in 2017/18. The national programme for the development of
education, adopted by the government in June 2018, promotes development of professionally
oriented bachelor programmes and the expansion of ‘dual VET’ into tertiary education.
CVET
Continuing VET (CVET) provision is semi-regulated: according to the Lifelong Learning
Act, all programmes for adults without a relevant qualification who are interested in starting a
business regulated by the Trade Licensing Act must be approved by the accreditation
commission of the education ministry. Some qualifications are regulated by sectoral
authorities. Many training programmes offered by companies, and adult education per se, are
not regulated. The labour ministry regulates labour market training via its central office and
district labour offices.
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VET in GREECE
Vocational education and training (VET) is State regulated and, until recently, was mostly
offered through a school-based approach. Overall responsibility is with the education ministry
in cooperation with the labour ministry where appropriate.
Compulsory schooling lasts until age 15 and completion of lower secondary education
programmes (Gymnasio). VET is offered at upper secondary and post-secondary level. A
2018 law foresees that universities can create VET centres (KEE).
There are two main routes at upper secondary level: general education (70% of learners) and
VET (30%). Both lead to an equivalent upper secondary school leaving certificate at EQF
level 4. On completion of the first year, learners are allowed to change direction from general
to vocational education and vice versa.
The main VET route uses three-year vocational programmes at Epaggelmatiko Lykeio school
(EPAL) that also lead to a specialisation degree. They have over 25% of work-based learning
(WBL). According to the 2016 reform, these programmes consist of:
-- year one: common for all learners (general education);
-- year two: learners choose among nine sectors;
-- year three: specialisation year.
EPAL graduates can take part in a designated national examination for admission to tertiary
education programmes. They have at least a 20% quota for technological bachelor and higher
professional programmes. A 2018 law provides for an increase to 5% admission quota to
bachelor programmes, reinforcing VET permeability.
EPAL programmes are also offered at evening classes to adults and employed students below
18 with lower secondary education. General upper secondary education graduates are entitled
to enrol in the second year of EPAL.
Two-year apprenticeship programmes (EPAS) are also available at upper secondary level.
They are open to young people, 16 to 23 years old, who have completed at least the first year
of upper secondary education. These programmes (WBL> 80%) lead to specialisation degrees
at EQF level 4. EPAS graduates can continue their education in post-secondary VET
programmes.
At post-secondary level, VET is offered in three formats:
-- one-year apprenticeship programmes (EQF level 5, WBL 100%), introduced in 2016,
offered by EPAL schools in cooperation with the Manpower Employment Organisation. This
programme is offered only to those who hold an upper secondary school leaving certificate
and an EPAL specialisation degree.
-- two-and-a-half-year VET programmes (WBL > 60%) offered by public and private training
providers (IEK) to upper secondary graduates. These programmes only allow learners to
obtain an attestation of programme completion; alternatively, they can take VET certification
examinations (practical and theoretical) conducted by the National Organisation for the
Certification of Qualifications and Vocational Guidance (EOPPEP) leading to an EQF level 5
certificate. EPAL graduates who continue their studies in the related field can enrol in the
second year directly.
-- two-and-a-half-year KEE programmes leading to a certificate at EQF level 5 (WBL> 50%,
including traineeships) introduced in 2018/19. They are approved by the National Education
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and Human Resource Development Council to match labour market needs. Access to KEE is
foreseen only for EPAL graduates.
Two- to four-year higher Professional programmes are offered by higher Professional schools,
under the supervision of the competent ministry. Admission is granted via general national or
a programme-specific examination. The diplomas awarded can be either equivalent to
technological bachelor (EQF level 6) in the case of merchant navy academies (3), or are
considered non-university tertiary level diplomas (EQF level 5), as with dance and theatre
schools. Continuing vocational training is offered to adults in centres for lifelong learning run
by regional authorities, municipalities, social partners, chambers of commerce, professional
associations, higher education institutions and private entities. EOPPEP is responsible for
quality assuring nonformal education, accrediting providers, and certifying qualifications.
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VET in POLAND
Vocational education and training (VET) has three governance levels: national (ministries),
regional (school superintendents, mainly in pedagogical supervision) and county (governing
schools). The Ministry of National Education is in charge of VET policy at secondary level,
supported by other ministries responsible for particular occupations. The Ministry of Science
and Higher Education is responsible for higher VET. Social partners advise policy-makers on
necessary changes in VET.
Since September 2017 the Polish education system has been undergoing substantial
restructuring, which will be finalised in the 2022/23 school year. Key elements of the reform
include: restructuring the current six- year primary education into eight years, divided into
two four year programmes (basic and lower secondary level); phasing out the lower secondary
school (gimnazjum), and extending the general upper secondary school (four instead of three
years) and the technical upper secondary school (five instead of four); and introducing a twolevel ‘sectoral vocational school’.
VET is provided at upper secondary and postsecondary levels that are mainly school-based.
Upper secondary programmes combine general and vocational education. Learners can
acquire vocational qualifications in the following:
-- three-year sectoral programmes (szkoły branżowe I stopnia, ISCED 353). Graduates can
enrol in general education programmes bridging VET and higher education. For graduates of
these programmes, the reform foresees introduction of new two-year programmes that will
give access to tertiary education from 2020/21;
-- five-year upper secondary technical programmes (technika, ISCED 354). Graduates can
also acquire an upper secondary school leaving certificate (matura) giving access to tertiary
education;
-- three-year special job training programmes (szkoły specjalne przysposabiające do pracy,
ISCED 243) for learners with special education needs (SEN), leading to a certificate of job
training;
-- work preparation classes, available for SEN learners already at lower secondary level in
primary schools at age 15 and above (oddziały przysposabiające do pracy, ISCED 243).
At post-secondary non-tertiary level, vocational qualifications can be acquired in one- to twoand a-half-year school-based programmes (szkoły policealne, ISCED 453). These
programmes are strictly vocational and do not include general education. Basic or upper
secondary education is required to enrol.
Work-based learning (WBL) is compulsory for all VET- oriented programmes. WBL takes
place in school workshops, at continuing education centres, practical training centres, as
contract-based practical training organised by an employer and as in-company training from 4
to 12 weeks, depending on the occupation. The last of these is compulsory for upper
secondary technical and post-secondary VET programmes.
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Adult learning and CVET
Adult learning and continuing VET is available in continuing education centres, practical
training centres, further training and Professional development centres, and initial VET
schools.
These offer:
-- vocational qualification courses based on curricula for a qualification in a given occupation;
learners can take the State vocational examination and attain a vocational qualification
certificate;
-- vocational skills courses based on the core VET curriculum, including learning outcomes
for a qualification or common learning outcomes for all occupations;
-- minimum 30-hour general skills courses based on the general education curriculum;
-- courses for juvenile employees in the crafts sector.
Adults, including the unemployed, may also undertake vocational training through courses
provided by training companies and other non-formal education institutions. Since 2016,
qualifications based on the curricula of such courses can be included in the national
qualifications framework.
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Recommendations for MILAN lessons

Examples of good practice in the field of automation and robotics production for the MILAN
project resulted in the following main conclusions:
❖ The course must have a clear specification of the objectives and content of the lessons
❖ The content of the lessons must be geared to the knowledge and skills required by the
production
❖ The content of lessons must be based on business requirements and should include the
latest trends in the development and application of new technologies in production
❖ They must be clearly defined, what we want to teach the course participant, and he
must understand that the acquired knowledge will increase his value in the labour
market
❖ We need to find out what the participant knows or defines the required knowledge as
an entry condition for the course participant
❖ It must be clear to us how we want to teach and motivate the student to learn our
course
❖ The theory needs to be complemented by practical solutions and demonstrations
❖ In order to gain the best skills, the course participant must verify our theoretical
knowledge on practical and functional models - training stand
❖ The content and scope of the theoretical and practical training must be balanced and
coherent
❖ The course must clearly specify to the participant what they will learn, what
knowledge and skills they will acquire and where they will be able to apply them, or
what job positions they will be able to apply for
❖ The course must require an assessment of the acquisition of knowledge and skills both
during and at the end of the course, as well as self-assessment
❖ The course must provide a number of ways of learning and resources for self-study
and deepening knowledge

- 87 -

