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INTRODUCTION
This policy brief is intended for authorities responsible for education, especially vocational
education and training and will cover the presentation of courses and materials, how to use
them in the educational system, how to integrate the defined learning objectives, methodology,
curriculum and set of materials. C-Evil is an Erasmus+ project launched in October 2019 that
aims to train specialized professionals in the electric vehicle market. The growing attention to
the environment and sustainability has highlighted the need to replace combustion engines with
electric motors. No car can really be 100% environmentally friendly, but there is no doubt that
electric motors are more efficient than combustion engines. Especially when driving in cities,
electric vehicles waste less energy and do not produce emissions of air pollutants such as
nitrogen oxides. As the sector is growing, but the infrastructures are still insufficient and
charging stations and specialized professionals are lacking, C-Evil project aims to prepare and
train new professionals in this field. Those who can benefit from the materials prepared in this
project will mainly be electricians, students, and companies who want to develop their skills or
that would like to expand their operations in the field of electric mobility. The materials at
disposition include theoretical presentations, which are indispensable to understand the
evolution of the sector and the goals of the future, and as we will later see practical information
and training materials.
The partners of the project are:
-

CAM Consulting Ltd. (Hungary);

-

Kecskeméti SZC Kandó Kálmán Technikum (Hungary);

-

Colegiul Stefan Odobleja (Romania);

-

Learning Hub Friesland (Netherlands);

-

Italian-Slovak Chamber of Commerce (Slovakia);

-

Services Extremeños Enseña (Spain);

-

EGE University (Turkey);

-

Avaca Technologies (Greece).

The project has also benefited from important collaborations with a wide network of contacts
in local governments and society.
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COURSE
Those who teach, including faculty members, lecturers, instructors, and teaching assistants use
a wide variety of materials in their teaching. Many such materials are created and further
developed for the classic class teaching. The C-Evil project developed new learning and training
materials on EV chargers, available online and adapt for self-learning, in order to fill the gap in
electricity education due to the sufficient and efficient multiplying activities. The materials
given with the courses provide a high-quality educational experience through consideration of
appropriate pedagogical approaches, as well as removing the costs of textbooks. The modules
provide comprehensive and immersive training experiences, helping new and re-assigned
students/engineers/installers become proficient and productive in a short period of time.

2.1 AVAILABLE MODULES
Courses are organised in four modules, available in the platform online, organised in the
following way:
Module 1. Introduction
In this module, it is possible to learn about:
1. History of Electric Vehicles: as a warm-up, students can learn about the first electric
vehicles, how they were developed later and what the future can bring;
2. Environmental Effects of Electric Vehicles: this chapter is fundamental in understanding
how energies that are currently used heavily contribute to environmental problems and
what can be improved by analysing different innovative solutions;
3. Electric Vehicle Technology Overview: the differences between HEV, PHEV and BEV
are explained here;
4. Battery Technologies For Electric Vehicles: in this section, all types of battery used for
EV technologies are studied, as well as many other relevant points of the matter, such
as battery life cycle, recycling, safety and risks of Li-ion.
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Module 2. Installation Part A
Ιn this module, it is possible to learn about EV Charging Systems:
1. Battery Charge Capacity: description of the battery capacity and related examples;
2. Lithium-ion Battery Charging Characteristics: description of this battery and its aim;
3. Charging Modes: presentation of 4 charging modes which describe the power and
voltage levels;
4. AC Charging Plugs: Type 1, 2, 3 and GB/T AC charging plugs are introduced;
5. DC Charging Plugs: CHAdeMO, GB/T, CCS 1, CCS 2 charging plugs are described.

Module 3. Installation Part B & Maintenance
In this module, it is possible to learn about the Installation of EV Chargers and their
maintenance:
1. Selection of EV Charger Point: evaluation of factors like power availability, construction
requirement, mounting, environmental concerns;
2. Electric Cables: description and analysis of their composition and their characteristics;
3. Fuses and Circuit Breakers: analysis and description of all types of fuses and circuit
breakers;
4. Earthing Systems: why it is important and how it works;
5. General Safety Concerns: further information about environment, charging station and
safety will be given in this section;
6. Maintenance: all the solutions offered by service providers for charging point operators
like preventive maintenance, remote diagnosis and remote solutions for service cases.

Module 4. Management
Ιn this module, it is possible to learn about:
1. Management of the EV Charger Stations: this section defines the terms and protocols
for the management of charging stations for electronic vehicles, including actors and
related roles, terms for the CDR, payment method, new operating platforms, as well as
the OCPP (Open Charge Point Protocol);
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2. Smart Management: this section wants to underline the fact EV market would represent
an efficient way to make a city “intelligent”, that is, able to manage healthcare, water,
weather system, city security and energy distribution in the most productive way.

2.1 Form of education
Distance education learning
Modules can be taught either online or in the classroom. In case the modules are taught through
distance learning, it is advisable to record the explanations of the slides available in the platform
and in case to make these explanations available online to the students too. Above all, a session
of questions and answers with the teacher will be particularly important in order to help
students to better understand the materials made available by the project. However, students
will have available in the platform all the information covered by the teaching for learning
phases on their own.
Furthermore, the materials are suitable for further students who do not take part in formal
education. Professionals and other interested parties, who need flexible solutions for improving
themselves, can also use the platform as a form of life-long learning. Therefore, it is advisable
to share the project results directly among businesses, chambers and other stakeholders.

Classroom Education learning
Modules may be presented to students via an interactive whiteboard or projector and the
teacher or instructor may proceed to present and explain the materials provided. The teacher
will benefit not only from having the materials already prepared and tested, but will also have
the advantage of being able to give students access to the platform for further study and
repetition at home. The video and other visualizations provided on the platform will make the
lesson more interactive and less monotonous and at the same time will give an accurate
explanation of the processes of installation of charging systems.
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MATERIALS

Training Materials
The training materials on chargers of electric vehicles have been developed with the aim of
helping teachers, electricians and future electricians to get an overview of the most important
issues related to electric vehicles and their charging systems. This document represents the
knowledge base for the module-based learning materials. Teachers and trainers can use it for
preparing for their classes, while students and self-learning professionals can use it for
deepening their knowledge, getting further information and checking the sources and
references.

Exercises and evaluation tests
There are available tests which help to evaluate the knowledge on the activities and solutions.
In case of didactic on distance, the test can be arranged also online with a set time to answer
the questions. The teacher or instructor should provide a reasonable number of progress
reports to allow students to evaluate their performance well before the end of the last course.
Assignments should be returned to students in a timely manner. Reminders to complete
evaluations should be sent to students and instructors through the systems advised. Students
should have a reasonable opportunity to review graded assignments, such as the online tests
available with courses or other examinations that the teacher or instructor would prepare
online. This will give them the possibility to go through the courses and materials again. In case
of classroom or one-to-one didactic, the teacher or instructor may wish to take any advantage
of the online functionalities by setting aside some class time for students to complete their
evaluations. The teacher might ask students to use their mobile devices or laptops, provide
them with brief instructions for completing the evaluation tests.
The platform also suitable for distance learners for self-checking their knowledge and receiving
a feedback about their knowledge.
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Materials for teachers
C-Evil project had to adapt to the circumstances of the global pandemic. In the platform, there
are available ideas on new online evaluation and collaboration systems for teachers: two online
platform guidelines to new tools and methods are introduced from which a teacher can benefit
during distance education and online teaching.

A platform suggested Quizizz, an online assessment tool that allows teachers and students to
create, edit and use each other's quizzes. The advantages:
•

An online classroom can be created;

•

It can be used for exams or used for homework at a specific deadline, instantly providing
students with a unique access code;

•

After the exam is completed, students can see their answers and results instantly;

•

The data obtained is presented in a spreadsheet. In this way, teachers can clearly
understand the performance of students;

•

Teachers can use this instant feedback to change future learning activities or to modify
the learning process.

An alternative is Miro, simple-to-use online whiteboard built to help to teams to collaborate
when they are colocated, distributed, or fully remote.
The software allows to create notes and designs, move things around, and communicate
through embedded video calls or online chats. The Lesson Plan template allows to organize
teaching materials and assess learning experiences and insights into students’ progress and
interests.
Some advantages offered by this solution include:
•

Creating a list of topics to focus;

•

Developing a user story or student journey map;

•

Wireframing a new lesson concept or idea;

•

Running a more engaging or innovative meeting for teams;

•

Share best practices;
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Country Factsheets
In the platform, the instructors can find some country factsheets where will be possible to
discover the current status of EVs and chargers in the following countries:
1. Spain;
2. Romania;
3. Netherlands;
4. Hungary;
5. Slovakia;
6. Turkey.
At first glance, it might seem irrelevant to introduce students to legislative cases and
technological advances in distant countries, or in any case outside the normal range of interest.
However, it is rather interesting to discover as learning methodology how letting students to
analyse solutions undertaken in some countries that have not yet been implemented in others
can generate interest and opening in the student an opportunity window view. This will helps
students to understand possible local developments still unexplored or to understand how the
stage of development of technology and installations of charging systems is still in its infancy
in many European countries. A recommended exercise for students could be to find differences
in legislation between countries or by asking them to identify solutions that are not yet
implemented in the country in which they operate.
These reports are primarily in local languages, however, it contains summaries in English. These
bilingual documents support the transnational effect of the project: they help to understand
the legislative environment in other European countries, support widening the horizons of the
electricians, contribute to learning foreign languages, and facilitate the free movement of
professionals in the European Union.
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LEARNING OBJECTIVES
Course objectives provide a description of what the instructor is trying to accomplish. They
focus on what the students will learn, rather than on how the instructor will structure his
learning. For example, rather than saying, “I plan to cover the Electric Vehicle Technology
Overview,” the teacher can state that “Students will be able to apply the Electric Vehicle
Technology Overview to identify real-world opportunities”. These statements define different
expectations for students.
Making explicit learning objectives will help the instructor to design on his way in the course
and will help students focus on their learning. The students should have a clear idea of what
the intended outcomes of the course are. Especially focusing on the practical knowledge, the
students will be motivated to focus better on the lessons.
Students’ practical knowledge available in the course:

How to install and terminate steel wire armoured cable and PVC cable.
Key requirements relating to electric vehicle charging equipment.
The advantages and disadvantages of different types of electric vehicle charging arrangements and
equipment.
The preparation for design and installation of electric vehicle charging equipment.
How to plan and prepare for the design and installation of electric vehicle charging equipment in
domestic and public locations.
How to install electric vehicle charging equipment at domestic and public locations.
Requirements for inspection, testing, commissioning and handover of electric vehicle charging
equipment.
How to carry out inspection, testing, commissioning and handover of electric vehicle charging
equipment in domestic and public locations.
Latest national regulations for what concern buildings, public spaces and environment.
Latest wiring regulations.
Best worldwide practices related to municipality adoption of the technology.
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This will allow them to make informed decisions
COMMUNICATE OBJECTIVES

before enrolling, to monitor and direct their own

TO STUDENTS IN ADVANCE

learning around objectives, and to later communicate
what they’ve learned to employers, graduate schools,
or transfer institutions.

Students should experience a coherent curriculum, and
this involves planning to ensure that program
objectives are systematically introduced, practiced, and
reinforced. Curricula should be structured to introduce

INTEGRATE THE COURSE INTO
THE CURRICULUM.

key learning opportunities early and to reinforce then
this learning throughout the curriculum.
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FEEDBACKS FROM THE LABOUR MARKET
The materials have been found extremely useful not only by enterprises already active in the
sector, as sellers and electricians installing charging stations, but also by companies interested
in expanding their operations in this field of activities. Some real estate developers informed us
about the need of professionals in the field and they demonstrate in some countries extreme
interest on the materials as legislation requires all new buildings to predispose a certain
minimum number of charging stations, the prospect of an increase in minimum requirements
presupposes the likely internalisation of some processes by the developing companies.
The companies contacted and interviewed found the courses and materials especially useful in
the following cases:
-

To update or understand the state of the art of the sector;

-

To introduce a new employee to the business;

-

To evaluate the knowledge of a candidate on the topic;

-

To evaluate better the expansion of activities of the company in installing charging
stations.

C-Evil project results were prepared with regards to interdisciplinarity, therefore, they cover
not only electricity knowledge but also physics, IT or legislation. Our goal was to provide a
complete picture of electric vehicle chargers. Considering the learning methodology, the
partnership also took into account to be suitable for formal education and also for distance
learning.

In case of any questions or support for integrating the materials in formal
education and/or adapting the materials in local circumstances, please, do not
hesitate to contact us. C-Evil partnership is open to any further and future
collaboration to exploit the results of our cooperation.
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