
 

Learning for empowering the new generations of EU innovators 

2018-1-FR01-KA201-047798 

 

wh.hD9bL¦{ Ŝ.ƻƻƪ 
Short version 

 

 

 

  



 
 

н 
 

 
AUTHORS:  
 
 
Cristina Stefan, PhD. Eng. (Quarter Mediation, Netherlands)  
Constantin Stefan, MSc. Eng. (Quarter Mediation, Netherlands) 
Andrei-Cristian Stefan, MSc. Eng. (Quarter Mediation, Netherlands) 
 
Laurent Bonnet (Boreal Innovation, France) 
Paul Naglik (Boreal Innovation, France) 
 
 
 
COLLABORATORS: 
 
Oscar Garcia-Panella, Dr. (Cookie Box, Spain) 
Sonia Martínez Jarque (Cookie Box, Spain) 
 
Marios Mouratidis, MSc. Eng. (1o Epaggelmatiko Lykeio Peramatos, Greece)  

Ioannis Kouvarakis (1o Epaggelmatiko Lykeio Peramatos, Greece) 
Ilianna Anagnostakou (1o Epaggelmatiko Lykeio Peramatos, Greece) 
 
Olga-Alina Rotariu, M.PM. (Asociatia de Studii Socio-Economice, Romania) 
Dan-Dorulet Rotariu, MSc. Eng. (Asociatia de Studii Socio-Economice, Romania) 
 
Camelia Buzatu (Colegiul National Fratii Buzesti, Romania) 
Mihaela Grindeanu (Colegiul National Fratii Buzesti, Romania) 
 
 
  



 
 

о 
 

Table of Contents 
1. INTRODUCTION ............................................................................................................................................................................ 5 

2. EUROPEAN RESEARCH ................................................................................................................................................................ 7 

2.1. Innovative approaches in education through interdisciplinarity, ICT and play in The Netherlands ......... 7 

2.2. Innovative approaches in education through interdisciplinarity, ICT and play in France ............................ 7 

2.3. Innovative approaches in education through interdisciplinarity, ICT and play in Spain .............................. 7 

2.4. Innovative approaches in education through interdisciplinarity, ICT and play in Greece............................ 7 

2.5. Innovative approaches in education through interdisciplinarity, ICT and play in Romania ........................ 7 

3. BEST PRACTICES ........................................................................................................................................................................... 8 

3.1. Quarter Mediation (Netherlands) .................................................................................................................................. 8 

Learning for the future by bringing robotics to present education ................................................................. 8 

Robotics learning for empowering the new generations. Musician robot ................................................. 10 

Robotics learning for empowering the new generations. Valet robot......................................................... 12 

Robotics learning for empowering the new generations. Exploration robot ........................................... 14 

Storytelling as a teaching technique for experiential learning ....................................................................... 16 

3.2. Boreal Innovation (France) ............................................................................................................................................ 18 

First steps with advanced robot: A participatory teaching method ............................................................. 18 

Initiation to educational robotics: Children ........................................................................................................... 20 

Initiation to educational robotics: Parents and Children .................................................................................. 22 

3.3. Cookie Box (Spain) ........................................................................................................................................................... 24 

The Waypass Gamified approach: self-knowledge for teenagers .................................................................. 24 

Applying Storytelling to Train the Trainers workshop on Educational Robotics ................................... 26 

Gamification Design: Engagement within Train the Trainers workshop on Educational Robotics 28 

3.4. 1o Epaggelmatiko Lykeio Peramatos (Greece) ....................................................................................................... 30 

Rotation in centimeters................................................................................................................................................... 30 

Line follower ........................................................................................................................................................................ 32 

Virtual programming ....................................................................................................................................................... 34 

3.5. Asociatia de Studii Socio-Economice (Romania) .................................................................................................... 36 

$ÉÓÃÏÖÅÒ ÔÈÅ ÒÏÂÏÔÓ Ȭ×ÏÒÌÄ ............................................................................................................................................ 36 

Robots limit and perspectives ...................................................................................................................................... 38 

Coding with clever robots .............................................................................................................................................. 40 

3.6. Colegiul National Fratii Buzesti (Romania) .............................................................................................................. 42 

Soft hoarders ....................................................................................................................................................................... 42 

,ÅÔȭÓ ÌÅÁÒÎ ÔÈÅ !"# ÏÆ 2ÏÂÏÔÉÃÓ .................................................................................................................................... 44 



 
 

п 
 

Learning by discovery, training new "teachers" ................................................................................................... 46 

4. TRAINING KIT .............................................................................................................................................................................. 48 

Executive summary ....................................................................................................................................................................... 48 

5. CONTEST METHODOLOGY ..................................................................................................................................................... 50 

Introducti on .................................................................................................................................................................................. 50 

Contest phases ............................................................................................................................................................................... 50 

Phase 1: Motion ........................................................................................................................................................................ 50 

Phase 2: Sensing ........................................................................................................................................................................ 50 

Phase 3: Software ..................................................................................................................................................................... 51 

Guidelines ........................................................................................................................................................................................ 51 

6. CONCLUSION AND RECOMMENDATIONS ......................................................................................................................... 52 

Conclusion ................................................................................................................................................................................... 52 

Quarter Mediation (Netherlands) ................................................................................................................................... 52 

1o Epaggelmatiko Lykeio Peramatos (Greece) ............................................................................................................ 52 

Recommendations ................................................................................................................................................................... 52 

Quarter Mediation (Netherlands) ................................................................................................................................... 52 

1o Epaggelmatiko Lykeio Peramatos (Greece) ............................................................................................................ 53 

Boreal Innovation (France) ................................................................................................................................................ 53 

Asociatia de Studii Socio-Economice (Romania) ......................................................................................................... 53 

7. REFERENCES ............................................................................................................................................................................... 54 

ANNEXES .......................................................................................................................................................................................... 55 

Annex 1: ROBOGENIUS Best practice guide (short version) ........................................................................................ 56 

Annex 2: Photos taken during the training activity implemented in the project .................................................. 58 

 

 
 
  



 
 

р 
 

1. INTRODUCTION 

The project “ROBOGENIUS - Robotics learning for empowering the new generations of EU innovators” is an 
Erasmus +. KA2 Strategic Partnership project for School Education that addresses both students at pre-university 
education level (general education and VET) and teachers involved in the educational process with the 
mentioned students. Through its transnational aspect, the project generates added value for each of the partners 
involved in the consortium, facilitating in this way not only the development of innovation at the European level, 
but also the exchange of experience in adapting the project outcomes to different local/regional/national 
contexts. By the long term impact and dissemination of the project results, it allows the creation of new 
educational communities by involving: schools and adult education providers; teachers, trainers and people 
involved in formal, non-formal and informal education; students and young people from different countries with 
a passion for the exploration of the technological areas such as robotics, software programming and ICT 
application. 
 
The specific objectives of the project ROBOGENIUS  are: to explore the innovative approach of the learning 
pathways through interdisciplinary education and play, by using the new technologies and Lego education for  
interdisciplinary teaching by the development of robotics activities and related workshops with the target 
groups of the partners involved in the consortium and with the cooperation of the associated partners; to identify 
the main obstacles at European/regional/national/local level through the implementation of the new approach 
to the different systems of education of the schools involved in the project; to generate referential and inspiring 
results for the schools interested to include robotics and learning by play in their curriculum; to insure a long-
term sustainable impact to the partners involved in the consortium; to create a platform for an international 
forum of robotics, seen as a "nursery" for the educational centres embracing the interdisciplinary approach 
through play and by using the hi-tech means and Lego Educational. 
 
The ROBOGENIUS eBook "Learning by empowering the new generations of innovators" is structured on seven 
chapters.  
 
The chapter Introduction gives a general view on the ROBOGENIUS project, its objectives and target groups, 
and summarise the content of the other chapters of the eBook.   
 
The chapter European Research includes the results of the research on the use of different innovative approaches 

in education through interdisciplinary education, the use of Information and Communication Technology (ICT) 

and play in the countries involved in the ROBOGENIUS project consortium (Netherlands, France, Spain, Greece 

and Romania) and a collection of best practice examples from the activities of the partners in the consortium 

related to the project ROBOGENIUS. 

The chapter Best practices includes good practice examples from the partner organisations involved in the 
ROBOGENIUS consortium, regarding the use of ICT and games in the education, as well as the use of learning-
by-doing and peer learning methods in the teaching and learning process. The best practices are a result of 
the training activities each organisation involved in the ROBOGENIUS project consortium organised based on 
the experience gathered by the representatives of the mentioned organisations through their participation in 
the ROBOGENIUS short-term training event, as well as on the professional related experience of the partners 
in organising and delivering hands-on workshops and courses based on interdisciplinary teaching, ICT, 
gamification and storytelling. Consequently, the chosen best practice examples were aimed to improve and/or 
develop trainees digital skills and competencies included in the five categories of the DigiComp Framework: 
Information and data literacy; Communication and collaboration; Digital content creation; Safety; Problem 
solving. 
The target groups involved in the training activities described in the chapter Best practices were diverse: 

¶ Adults involved in education from all over Europe and from all levels of education - teachers, trainers, 
activity leaders, heads of studies, SEN teachers – as part of Quarter Mediation’s target group 

¶ Students who are interested in robotics and mechatronics and parents, as well as adults involved in 
education, teachers, trainers from Boreal Innovation target group 
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¶ Teenagers from Cookie Box target group and trainers from different European Countries participants 
in the ROBOGENIUS learning activity in Spain 

¶ High school students from 1o Epaggelmatiko Lykeio Peramatos 
¶ Students interested in robotics, mechatronics, STEM education and Lego Mindstorms, adults involved in 

education, teachers, trainers from Asociaǚia de Studii Socio-Economice target groups 

¶ Students from Colegiul National Fratii Buzesti already initiated in robotic training and students that 
study mathematics-informatics intensively and are already familiar with programming 

 
The content of the chapter Training kit starts from the training course organised in Spain in the first year of the 
project and is completed with conclusions, and recommendations of improvement, including tips on how to adapt 
the Training kit to the partners' educational environment. The chapter has as the start point the curriculum for a 
training course for teachers and trainers working with students enrolled in general and vocational education at 
different levels (e.g. primary, lower secondary, upper secondary, VET) based on learning-by-doing and the use 
of mechanics, electronics and sensor technology with the ultimate goal to empower students at different age 
levels to create robots.  
 
The chapter Contest methodology is designed to provide a framework for the organisation of a robotics 
competition at the pre-university level. The Contest methodology has as a main goal to prepare learners for 
mechatronic national and/or international contests organised with mixed teams from secondary to tertiary 
education. Therefore, the contest organiser can adapt the provided framework according to his/her needs and 
specific objectives. The contest is seen as an opportunity for learners to apply the knowledge in an independent 
fashion, while also providing a challenging and enjoyable environment. Moreover, due to the nature of the 
competition, the contest participants will also develop their soft skills such as communication, time management 
and team work. LEGO Mindstorms/Education EV3 kits are used at the core of the design of the contest and also 
in the given examples. However, a contest organiser can adapt this methodology so that it can be used with 
other robotics kits. Moreover, the difficulty level of the challenges and/or tasks can differ depending on the 
background and skills of the participants in the contest and of the intended target groups. 
 
The chapter Conclusion and recommendations summarizes the conclusions of the participation of the 
representatives of the partners involved in the ROBOGENIUS project consortium, in the course organised in 
Spain by Cookie Box, designed in cooperation with Quarter Mediation. Moreover, chapter Conclusion and 
recommendations includes tips for the organizations willing to organise similar training courses and adapt the 
curriculum of the course in Spain to their local/regional/national/European activities.  
 
The last chapter of the eBook is the chapter References. 
 
Furthermore, the short versions of the Intellectual Outputs of the project ROBOGENIUS in different partners 
languages are included as Annexes to the eBook.  
 
The ROBOGENIUS eBook aims to have valuable inspirational impact on a wide European audience of education 
stakeholders and practices, together with raised interest among professionals working with robotics in education. 
In this respect, the eBook is aimed to reach professionals, being in the same time attractive to policy-makers in 
the field of learning robotics. 
 
The English full and short versions of the Intellectual outputs “ROBOGENIUS Best practice guide” and 
“ROBOGENIUS  Contest methodology” were created by Quarter Mediation (the partner from the Netherlands). 
The full version in English of the Intellectual Output “ROBOGENIUS  training kit” was created by Cookie Box 
(the partner from Spain), with the cooperation of Quarter Mediation. The short version of the “ROBOGENIUS  
training kit” in English was created by Quarter Mediation. The partners from France, Spain, Greece and 
Romania contributed to the creation of the “ROBOGENIUS Best practice guide” and  the “ROBOGENIUS  
training kit” and translated the short versions of the outcomes in their national languages (French, Spanish, Greek 
and Romanian). 
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2. EUROPEAN RESEARCH 

2.1. Innovative approaches in education through interdisciplinarity, ICT and play in The 

Netherlands 

2.2. Innovative approaches in education through interdisciplinarity, ICT and play in France 

2.3. Innovative approaches in education through interdisciplinarity, ICT and play in Spain 

2.4. Innovative approaches in education through interdisciplinarity, ICT and play in Greece  

2.5. Innovative approaches in education through interdisciplinarity, ICT and play in Romania 
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3. BEST PRACTICES 

3.1. Quarter Mediation (Netherlands) 

 

Learning for the future by bringing robotics to present education 

 

Name of the organization  Quarter Mediation 

Location, country Assen, the Netherlands 

Main aims of the training 
activity 

-to increase the creativity in teaching and training; 
-to improve the motivation of learners with different social and cultural 
background, including migrants; 
-to promote an education for sustainable development; 
-to develop and improve learners life skills. 

Digital skills and 
competencies to be 
developed from the 
DigiComp Framework 

Information and 
data literacy 

¶ browsing, searching and filtering data, information 
and digital content;  

¶ evaluating data, information and digital content; 

¶ managing data, information and digital content 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ engaging in citizenship through digital technologies; 

¶ collaborating through digital technologies; 

¶ managing digital identity 

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content; 

¶ copyright and licenses;  

¶ programming 

Safety 

¶ protecting devices;  

¶ protecting personal data and privacy;  

¶ protecting the environment 

Problem solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  Adults involved in education: teachers, trainers, activity leaders 

Activity type Indoor; formal & non-formal  

Duration of the activity  2 hours 

Teaching/training methods 
used  

ICT based methods, interdisciplinarity, gamification, team work, project 
method, peer learning, hands-on methods 

Number of participants 19 

Necessary materials/devices Computer, video projector, Lego Mindstorm, Virtual Robotics Toolkit 



 
 

ф 
 

 

  

 

Detailed content of the training activity: 

Step 1 – Introduction: The importance of ICT in education 
 
Step 2 – General presentation of Lego Digital Designer and how a 3D model of a robot can be created 
 
Step 3 – General presentation of the Virtual Robotics Toolkit and how to use the Lego Digital Designer 3D 
model in a virtual environment 
 
Step 4 – Practical examples of using the Virtual Robotics Toolkit and the Lego Digital Designer 3D model in 
teaching different school subjects (e.g. geography, mathematics, physics) 
 
Step 5 – Tips on how to use the Lego “Mindstorms” programming environment in combination with the Virtual 
Robotics Toolkit 

Outcome/results  

Awareness of the advantages of using Virtual Robotics Toolkit and the Lego Digital 
Designer 3D models in teaching and training and ability to create virtual robots able 
to execute simple tasks such as changing direction when encountering an obstacle, 
recognizing different colors, following a line etc. 

Feedback 
participants 

òVirtual Robotics Toolkit used for group work helps the learners to communicate more 
during the lesson and increases their motivation for learning.ó; òICT and virtual robotics 
help to show how to do different tasks, complete some things to make something work, to 
have a finishing goal. So itõs not just to learn something on paper, but to get a more 
hands-on approach. It is also a great way to get the learners who might find some subjects 
boring, to be involved and to do their tasks. For the teacher it`s also a great way to make 
lessons more attractive and maybe get some teaching help from robots (virtuals or not).ó 

Tips 

It is important that learners have access to computers having the Virtual Robotics Toolkit 
and the Lego Digital Designer installed. In case learners bring their own 
computers/laptops, the first steps must be the installation of the software. 
As people use their multiple intelligences in different ways and in different amounts, it 
is helpful to bring also a physical robot during the first attempt of building and 
programming a virtual one. 

More info at: http://ro bogenius.mysch.gr/en/home/ 
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Robotics learning for empowering the new generations. Musician robot 
 

 
 

Name of the organization  Quarter Mediation 

Location, country Assen, the Netherlands 

Main aims of the training activity 

-to increase the creativity in teaching and training; 
-to improve the motivation of learners with different social and cultural 
background, including migrants; 
-to promote an education for sustainable development; 
-to develop and improve learners life skills. 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 

Information 
and data 
literacy 

¶ browsing, searching and filtering data, 
information and digital content;  

¶ evaluating data, information and digital content; 

¶ managing data, information and digital content 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ engaging in citizenship through digital 
technologies; 

¶ collaborating through digital technologies; 

¶ managing digital identity 

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content; 

¶ copyright and licenses;  

¶ programming 

Safety 

¶ protecting devices;  

¶ protecting personal data and privacy;  

¶ protecting the environment 

Problem 
solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  
Adults involved in education: teachers, trainers, activity leaders, heads 
of studies, SEN teachers 

Activity type Indoor; formal & non-formal  

Duration of the activity  2 hours 

Teaching/training methods used  
ICT based methods, interdisciplinarity, gamification, team work, project 
method, peer learning, hands-on methods 

Number of participants 19 

Necessary materials/devices Computer, video projector, Lego Mindstorm 
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Detailed content of the training activity: 

Step 0 – The trainers build the robots by using Lego Educational kit “Mindstorms” 
 
Step 1 – Introduction to  21st century skills; robots & robotics; the importance of robotics in education and 
the benefits of learning robotics 
 
Step 2 –General view on the existing educational robotics kits, including Lego Educational 
 
Step 3 –General presentation of Lego Educational - “Mindstorms” 
 
Step 4 – Introduction to the Programming environment of Lego “Mindstorms” 
 
Step 5 – Creation of the working groups (participants are split in groups of 4 or 5) 
 
Step 6 – Each group receives one robot build with Lego “Mindstorms” and an assignment to program it as a 
musician robot. The musician robot has to sing a certain musical composition when it encounters a certain 
color. 
 
Step 7 – Demonstration of the functionality of the robot for the specific challenge.  

Outcome/results  
Lego Mindstorm robots able to execute simple tasks such as using sounds for signalizing 
the accomplishment of a goal. 

Feedback 
participants 

òBy  integrating music pieces in an exercise with robotics, it will help learners to get to 
know the piece. In this way, they take part in a learning process without knowing they are 
learning; and as they are motivated, learning works even better.ó; òRobotics, as we have 
seen with the Lego Robots, helps to motivate learners to develop their imagination and 
creativity, since they can create robots that can solve multiple tasks and they learn problem 
solving.ó; òWhen you build anything, you learn by yourself; and for me to build a robot 
is fascinating. And of course, when you play you are happy and learn easily. And you feel 
that you belong to a group.ó 

Tips 
It is recommended to use the “play note” feature of the sound block. 
After setting the “playground”, do not change the intensity of light in the room in 
order to reduce the errors that can occur in the readings of the color sensor. 

More info at: http://robogenius.mysch.gr/en/home/ 
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Robotics learning for empowering the new generations. Valet robot 
 

 

Name of the organization  Quarter Mediation 

Location, country Assen, the Netherlands 

Main aims of the training activity 

-to increase the creativity in teaching and training; 
-to improve the motivation of learners with different social and cultural 
background, including migrants; 
-to promote an education for sustainable development; 
-to develop and improve learners life skills. 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 

Information 
and data 
literacy 

¶ browsing, searching and filtering data, 
information and digital content;  

¶ evaluating data, information and digital content; 

¶ managing data, information and digital content 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ engaging in citizenship through digital 
technologies; 

¶ collaborating through digital technologies; 

¶ managing digital identity 

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content; 

¶ copyright and licenses;  

¶ programming 

Safety 

¶ protecting devices;  

¶ protecting personal data and privacy;  

¶ protecting the environment 

Problem 
solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  
Adults involved in education: teachers, trainers, activity leaders, heads 
of studies, SEN teachers 

Activity type Indoor; formal & non-formal  

Duration of the activity  2 hours 

Teaching/training methods used  
ICT based methods, interdisciplinarity, gamification, team work, project 
method, peer learning, hands-on methods 

Number of participants 19 

Necessary materials/devices Computer, video projector, Lego Mindstorm 

 



 
 

мо 
 

 

  

 

Detailed content of the training activity: 

Step 0 ð The trainers build the robots by using Lego Educational kit “Mindstorms” 
 
Step 1 ð Introduction to  21st century skills; robots & robotics; the importance of robotics in education and 
the benefits of learning robotics 
 
Step 2  ð General view on the existing educational robotics kits, including Lego Educational 
 
Step 3  ð General presentation of Lego Educational - “Mindstorms” 
 
Step 4  ð Introduction to the Programming environment of Lego “Mindstorms” 
 
Step 5  ð Creation of the working groups (participants are split in groups of 4 or 5) 
 
Step 6  ð Each group receives one robot build with Lego “Mindstorms” and an assignment to program it as 
a valet robot. The valet robot has to find, lift and bring an item to one person in the group. 
 
Step 7  ð Demonstration of the functionality of the robot for the specific challenge.  

Outcome/results  Lego Mindstorm robots able to execute simple tasks such as finding, lifting and bringing 
different objects. 

Feedback 
participants 

òWhen using ICT and games in teaching, we create a situation in which learners can get 
points and are much more motivated than in a traditional classroom where the teacher 
stands in front and tells something about a certain subject.ó; òI have been especially 
interested in how robotics offers an output, a product, that is very attractive compared 
with traditional educational outputs and even with the standard use of ICT.ó; òRobotics is 
a motivational teaching and learning method, a type of "win-win" process in that both 
trainers and trainees are actively involved, either in  preparing the activities, or in doing 
them as learning tools.ó 

Tips Make sure that the object to be lifted is not slippery, nor too heavy. Objects built 
from rubber are the most appropriate. 

More info at: http://robogenius.mysch.gr/en/home/ 
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Robotics learning for empowering the new generations. Exploration robot 
 
 
 
 
 
 
 
 
 
 
 
 
 

Name of the organization  Quarter Mediation 

Location, country Assen, the Netherlands 

Main aims of the training activity 

-to increase the creativity in teaching and training; 
-to improve the motivation of learners with different social and cultural 
background, including migrants; 
-to promote an education for sustainable development; 
-to develop and improve learners life skills. 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 

Information 
and data 
literacy 

¶ browsing, searching and filtering data, 
information and digital content;  

¶ evaluating data, information and digital content; 

¶ managing data, information and digital content 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ engaging in citizenship through digital 
technologies; 

¶ collaborating through digital technologies; 

¶ managing digital identity 

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content; 

¶ copyright and licenses;  

¶ programming 

Safety 

¶ protecting devices;  

¶ protecting personal data and privacy;  

¶ protecting the environment 

Problem 
solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  
Adults involved in education: teachers, trainers, activity leaders, heads 
of studies, SEN teachers 

Activity type Indoor; formal & non-formal  

Duration of the activity  2 hours 

Teaching/training methods used  
ICT based methods, interdisciplinarity, gamification, team work, project 
method, peer learning, hands-on methods 

Number of participants 19 

Necessary materials/devices Computer, video projector, Lego Mindstorm 
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Detailed content of the training activity: 

Step 0 ð The trainers build the robots by using Lego Educational kit “Mindstorms” 
 
Step 1 ð Introduction to  21st century skills; robots & robotics; the importance of robotics in education and 
the benefits of learning robotics 
 
Step 2  ð General view on the existing educational robotics kits, including Lego Educational 
 
Step 3  ð General presentation of Lego Educational - “Mindstorms” 
 
Step 4  ð Introduction to the Programming environment of Lego “Mindstorms” 
 
Step 5  ð Creation of the working groups (participants are split in groups of 4 or 5) 
 
Step 6  ð Each group receives one robot build with Lego “Mindstorms” and an assignment to program it as 
an exploration robot. The exploration robot has to find its way between different obstacles. 
 
Step 7 – Demonstration of the functionality of the robot for the specific challenge.  

Outcome/results  Lego Mindstorm robots able to execute simple tasks such as changing direction when 
encountering an obstacle. 

Feedback 
participants 

òAs ICT, technology, robotics and games represent active learning tools, by using them 
both trainers and learners can improve their communication skills, team work, creativity 
and imagination.ó; òAll students use mobile phones, laptops etc. so it's good for them to 
learn something new like robotics and implement it in real life. This because when a student 
learns something new and likes it, he will have no problems to with the subject.ó; òICT, 
technology, robotics and gamification in education can be used all together, as all of them 
are active ways to motivate the learning process at any age, adults including.ó 

Tips Test the motors and the motors rotation on the surface the challenge is performed, as 
the friction coefficient of the materials influence the angle of the motors’ rotation. 

More info at: http://robogenius.mysch.gr/en/home/ 
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Storytelling as a teaching technique for experiential learning 
 
 
 
 
 
 
 
 
 
 
 
 

Name of the organization  Quarter Mediation 

Location, country Assen, the Netherlands 

Main aims of the training activity 

-to increase the creativity in teaching and training; 
-to improve the motivation of learners with different social and cultural 
background, including migrants; 
-to promote an education for sustainable development; 
-to develop and improve learners life skills. 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 

Information 
and data 
literacy 

¶ managing data, information and digital content 

Communication 
and 

collaboration 

¶ sharing through digital technologies 

Digital content 
creation 

¶ integrating and re-elaborating digital content; 

¶ copyright and licenses;  

Safety 
¶ protecting personal data and privacy;  

¶ protecting the environment 

Problem 
solving 

¶ solving technical problems;  

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  
Adults involved in education: teachers, trainers, activity leaders, heads 
of studies, SEN teachers 

Activity type Indoor; formal & non-formal  

Duration of the activity  1 hour 

Teaching/training methods used  
ICT, gamification, team work, project method, peer learning, 
storytelling, role playing 

Number of participants 16 

Necessary materials/devices Computer, video projector, Story cubes, paper and pen 
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Detailed content of the training activity: 

Step 1 – Introduction into Gamification and Serious Games 
 
Step 2 – The importance of storytelling in education 
 
Step 3 – Story cubes in teaching, as tools for storytelling 
 
Step 4 – Split in groups 
 
Step 5 – Each group choses 6 dices from 3 different sets (2 from each set), for example: Original, Action 
and Primal. 
 
Step 6 – The dice are thrown and based on them a story revolving a given topic is made by each group 
and it is also written down on paper 
 
Step 7  – The dice are thrown again and a new chapter of the story is done. This step can be repeated up 
to 4 chapters 
 
Step 8 – The groups present their stories to the other groups, per chapters, without words by using role-
playing and non-verbal communication.  

Outcome/results  Creative stories by using games, storytelling and role playing through employing 
game-design elements and game principles in non-game contexts  

Feedback 
participants 

òI really enjoyed "Story cubes", combined with role play. It was fantastic and amazing.  
The advantages of using it are multiple.ó; òStorytelling technique can be used in any type 
of education (children, adults) as it encourages learners to communicate with each other, 
to exchange ideas, to work together as a team, to respect othersõ opinion, to be creative 
by using story cubes.ó; òStory cubes is a good method to improve in a very motivating 
way the linguistic abilities of learners and at the same time it is flexible enough to be 
applied to learning different subjects (e.g. history, literature, ... even math!!).ó; 
òStorytelling and story cubes helps quite much is a learner has a lot of problems in area 
of reading and writing.ó; òStory cubes are really good way to start a story and you can 
do it on your own or in the group.ó; òThe story cubes are both restrictive and creative and 
acting the story is... assuming what you wrote. It is at the same time: creativity, active 
learning, improvisation, communication, accepting ideas and... a lot of fun. That makes it 
motivational.ó 

Tips It is important to design the activity as a group work and take into consideration each 
of the group members’ ideas.   
Do not tell the participants beforehand how many chapters their story will have! 

More info at: http://robogenius.mysch.gr/en/home/ 

 
 

http://robogenius.mysch.gr/en/home/
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3.2. Boreal Innovation (France) 

 

First steps with advanced robot: A participatory teaching method 
 

 

Name of the organization  Boréal Innovation 

Location, country Marseille, France 

Main aims of the training activity 

- To work cooperatively to solve problems  
- To use their creativity 
- To develop logical thinking 
- Problem-solving strategies 
- To learn the main components of an intelligent robot 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 
 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ engaging in citizenship through digital 
technologies; 

¶ collaborating through digital technologies; 

¶ awareness of the behavioral norms;  

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content; 

¶ programming 

Problem solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  
Students who are interested in robotics and mechatronics, adults involved 
in education, teachers, trainers 

Activity type Indoor, formal & non-formal 

Duration of the activity  3-4 hours 

Teaching/training methods used  
Hands-on, peer learning, team work, gamification,  group discussions, 
case studies 

Number of participants 6-10 students 

Necessary materials/devices 

- Video Projector,  

- Lego Mindstorms 

- Computer  with the software “Lego EV3 home or Education”  installed 
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Detailed content of the training activity: 

Step 1 - Introduction to Lego Mindstorms and its components (smart brick, sensors and motors) 
Step 2 - Introduction to the Lego “Mindstorms” programming environment. 
Step 3 - Tips on how to use the Lego “Mindstorms” 
Step 4 - Creation of the working groups  
Step 5 - Challenge 1: to use and learn the sound, screen and timer blocks 
Step 6 - Challenge 2: to use and learn the motors blocks (forward and backward movements) 
Step 7 - Challenge 3: to use and learn the different types of rotation (One-point turn, turn with one motor 
and curve turn). 
Step 8 - Challenge 4: Obstacle detection using infrared sensor. 
Step 9 - Final Challenge: to combine all the functions learned in the workshop.  
All teams have to demonstrate the robot functionality for each challenge. 

Outcome/results  

Improved computer and technology knowledge. 
Lego Mindstorm robots able to execute simple tasks such move forward, backward, 
rotate and detect obstacles. 
Create interest towards robotics and mechatronics fields. 

Feedback 
participants 

òBeing involved in such a workshop is rare. Therefore we all appreciated its added value. 
Starting from the bottom till the top helped us to understand the path between the 
software and the robot. Actually we would even like to participate in other workshops" 

Tips 

- Before starting the workshop, the robot's batteries or the EV3 brick, must be fully 
charged, and the programming software properly installed. 

- The difficulty of the proposed exercises must be progressive and always 
adapted to the level of the students. 

More info at: http://robogenius.mysch.gr/en/home/ 

 

 

http://robogenius.mysch.gr/en/home/


 
 

нл 
 

Initiation to educational robotics: Children 
 

 

Name of the organization  Boréal Innovation 

Location, country Marseille, France 

Main aims of the training activity 

- To work cooperatively to solve problems  
- To improve children's self-confidence and develop their social skills 
- To use their creativity in group 
- To develop fine motor and cognitive skills 
- To develop logical thinking 
- Problem-solving strategies 
- To learn the main components of an intelligent robot 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 
 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ engaging in citizenship through digital 
technologies; 

¶ collaborating through digital technologies; 

¶ awareness of the behavioral norms;  

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content; 

¶ programming 

Problem solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  Students from 7 to 11 years old.  

Activity type Indoor, formal & non-formal 

Duration of the activity  2 hours 

Teaching/training methods used  
 

Hands-on, peer learning, team work, gamification,  group discussions, 
case studies 

Number of participants 6-10 students 

Necessary materials/devices 
- Lego WeDo 2.0  

- Computers/tablets  with the software “Lego WeDo 2.0”  installed 
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Detailed content of the training activity: 

Step 1 - Introduction to the pack Lego WeDo  and its components (controller brick, sensors and motor) 
Step 2 - Introduction to the Lego WeDo programming environment. 
Step 4 - Creation of the working groups. 
Step 5 - Connect the infrared sensor and perform a  base program, to learn the related programming 
blocks. 
Step 6 - Build the robot according to the assembly instructions  
Step 7 - Program the robot to perform the proposed functionality (open the robotic hand when the object 
to be collected is detected, and release the object after a few seconds).  
Step 8- Test the functionality of the robot with different scenarios 
Step 9 - Final challenge involving all teams. 

Outcome/results  

Improve computer and technology knowledge. 
Lego WeDo robots able to execute simple tasks such pick up and drop objects,  
and detect obstacles. 
Create interest towards robotics and mechatronics fields. 

Tips 

- Before starting the workshop, the robot's batteries must be fully  charged, and 
the programming software properly installed. 

- The difficulty of the proposed exercises must be progressive and always 
adapted to the level of the students.  

- Motivate students by using gamification techniques in class. 

- Suggest to the students a possible distribution of tasks in the team. 

More info at: http://robogenius.mysch.gr/en/home/ 

 

http://robogenius.mysch.gr/en/home/
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Initiation to educational robotics: Parents and Children 
 

  

 

 

 

 

 

 

 

 

 

Name of the organization  Boréal Innovation 

Location, country Marseille, France 

Main aims of the training activity 

- To work cooperatively to solve problems  
- To Improves children's self-confidence 
- To develop fine motor and cognitive skills 
- To develop logical thinking 
- Problem-solving strategies 
- Enjoy an educational family activity 
- To learn the main components of an intelligent robot 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 
 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ engaging in citizenship through digital 
technologies; 

¶ collaborating through digital technologies; 

¶ awareness of the behavioral norms;  

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content; 

¶ programming 

Problem solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  Parents (all ages) and children (from 7 to 11 years old) 

Activity type Indoor, formal & non-formal 

Duration of the activity  2 hours 

Teaching/training methods used  Hands-on, peer learning, team work, gamification. 

Number of participants 12 (6 parent – 6 children) 

Necessary materials/devices 

- Robot Lego WeDo 2.0  

- Robot Edison 

- Computers/tablets  with the software “Lego WeDo 2.0” 

- Internet access to applications “EdBlock” or “EdScrath”  
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Detailed content of the training activity: 

Step 1 - Introduction to the pack Lego WeDo  and its components (controller brick, sensors and motor) 
Step 2-  Introduction to the robot Edison and its components  
Step 2 - Introduction to the Lego WeDo and Edison programming environment. 
Step 4 - Creation of the working groups. 
Step 5 - Connect the infrared sensor and perform a  base program, in order to learn the related 
programming blocks. 
Step 6 - Build the robot Lego according to the assembly instructions  
Step 7 - Program the robot Lego  to perform the proposed functionality (lift the barrier when the infrared 
sensor detects the vehicle/robot, and lower it after a few seconds).  
Step 8 - Program the robot Edison to follow a black line 
Step 9 - Test the functionality of the robot with different scenarios 
Step 9 - show and explain the project to other teams 

Outcome/results  
Improve computer and technology knowledge. 
Create interest towards robotics and mechatronics fields. 

Feedback 
participants 

òIt is a great initiative, and a great opportunity to have fun with our children in a 
different way. I was pleasantly surprised how robotics and programming can be learned 
in such a playful wayó 

Tips 

- Before starting the workshop, the robot's batteries must be fully  charged, and 
the programming software properly installed. 

- The difficulty of the proposed exercises must be progressive and always 
adapted to the level of the students.  

- Motivate students by using gamification techniques in class. 

- There are several levels of difficulty to program the Edison robot depending on 
the level of the students: 

o Barcodes (pre-set programs) 
o EdBlocks (graphical horizontal programming language) 
o EdScrath: (vertical block-based visual programming language based 

on Scratch) 

More info at: http://robogenius.mysch.gr/en/home/ 

http://robogenius.mysch.gr/en/home/
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3.3. Cookie Box (Spain) 

 

The Waypass Gamified approach: self-knowledge for teenagers 
 

 

Name of the organization  Cookie Box 

Location, country Barcelona, Spain 

Main aims of the training activity 

Waypass is an edutainment platform and a gamified tool conceived to 
guide and empower young people during their vocational development 
process, as well as to get help from careers advisers and to share and 
look-up contents with the latest information. 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 

Information 
and data 
literacy 

¶ browsing, searching and filtering data, 
information and digital content;  

¶ evaluating data, information and digital content; 

¶ managing data, information and digital content 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ engaging in citizenship through digital 
technologies; 

¶ collaborating through digital technologies; 

¶ awareness of the behavioural norms;  

¶ managing digital identity 

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content; 

¶ copyright and licences;  

¶ programming 

Problem 
solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  Teenagers 

Activity type Indoor and non-formal 

Duration of the activity 
Months for the whole (it is a coaching tool with several challenges to be 
accomplished through time) and 1-2 hour per weekly challenge. 

Teaching/training methods used 
All of these apply: ICT based methods; interdisciplinarity; gamification; 
social network and work; peer learning, hands-on and learning by 
doing; challenge-based. 

Number of participants >1000 (current) 

Necessary materials/devices Digital access to the platform (laptop) 
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Detailed content of the training activity: 

In Spain, one can find several vocational career adviser guides that explore and accompany pupils during a 
self-assessment process that allows them to find the best academic path in order to become valid professionals 
that will be valuable for society. To perform their task, career advisers have several and different tools that 
allow them to assess the young people they are working with, as well as communication utilities with which 
they are able to create and gather content that may be of interest. This is the main aim of Waypass, a 
platform that provides with a tool that empowers, educates and helps deciding in a memorable way by 
challenge and discovery. Waypass seeks efficiency and motivation to motivate young people to undertake 
this trip on their own. And this should be accomplished by augmenting the traditional tests that deal with their 
preferences and abilities by presenting traditional contests, which are usually little attractive. The reason is 
that they are cryptic, not chosen to play with, poorly customizable, not necessarily epic and therefore not 
especially suitable for immersion if we attend to our very specific target. The use of a language that is not 
really connected to the language used by young people, as well as the little interactive formats are a problem 
when it comes to generating compromise and repeating the use of the tools by an autonomous decision. 

Outcome/results  

This project has experienced an organic evolution as all improvements that have been 
coming up during the research work in this field were implemented. The differential 
value that was initially added was the fact of creating a platform that would be visually 
very powerful, providing the chance to perform self- assessment activities. A 
gamification strategy was included that would make the experience more complete, 
and differentiate it from the rest of solutions and tools that are available in the market, 
guaranteeing a powerful pedagogic model. It gave priority to useful contributions, 
viralization and acquisition of new users. It is the system inherited from the Social 
Games, in which the acquisition of new players is rewarded, thus providing the platform 
with an additional volume of participants. 
As a consequence of the introduction of the Gamification and the narrative Universe, 
the need came up to have greater coherence and to reconsider the activities to turn 
them into real missions. Therefore, Waypass can be seen as a Serious Game (Edugame). 

Feedback 
participants 

This educational gamified tool is currently used and itõs been online for more than 2 years 
so far. It is fully workable then. It was early shown in the VSGames event. 

Tips 
Game-based learning, edutainment, gamification, serious games, education, vocational 
training, skills, professional development, social inclusion, transmedia. 

More info at: https://www.mywaypass.com/auth/register   

  

https://www.mywaypass.com/auth/register
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Applying Storytelling to Train the Trainers workshop on Educational Robotics 

 

Name of the organization  Cookie Box 

Location, country Barcelona, Spain 

Main aims of the training activity 
To engage the audience while guaranteeing an optimal educational 
transference rate thanks to the use of Storytelling, Metaphor, Fiction 
and Narrative while delivering a training workshop on Robotics. 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ engaging in citizenship through digital 
technologies; 

¶ collaborating through digital technologies; 

¶ awareness of the behavioural norms; 

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content; 

¶ programming 

Problem 
solving 

¶ solving technical problems;  

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  Trainers from different nationalities 

Activity type Indoor, non-formal 

Duration of the activity  2 hours 

Teaching/training methods used 
Transmedia Storytelling, Gamification, Problem-based learning, hands-
on and team work 

Number of participants 15 

Necessary materials/devices 
The Robogenius training kit, the scripting of the narrative to be used, 
the boards for the Mindstorms Robots, some laptops, the programming 
IDE, some spare robots. 
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Detailed content of the training activity: 

Cookie Box designed a fictionary story to be told as the “main scripting” for the sequence of programming 
challenges to be followed by the participant teams. Therefore, the goals are not only connected to hard skills 
and programming competences but soft skills in the sense that there’s a need to understand the “why” of 
everything as the story goes by. The idea is to engage and increase motivation while delivering some Fantasy 
and Narrative so that cooperation among individuals is a fact, while driving communication in the class too. 
Everything is eased and better understood, that is educational transference, if metaphors are used. Human 
beings like stories. 

Outcome/results  

Better efficiency in time resolution and performance of the teams for the assignments. 
High motivation and fun while true focus was also present. Divide and conquer 
strategies were the participants split tasks and define roles. Educational transference 
and understanding of the soft skills behind the exercises elaborated via hard skills 
(programming the robots). Improvement then, in abilities such as Attention to detail, 
Frustration Management, Team Work, Leadership, Communication, Planning, Problem 
Resolution and Time Management, among others. 

Feedback 
participants 

The learning happened faster as scheduled, the content could be fit in, the training was 
aligned with their expectations, the participants felt prepared at the end, the verbalized 
being extremely motivated, the participants sensed proactivity and energy, the course was 
felt to be innovative, interactive and attractive. New abilities were acquired, they say. The 
activity was easy to follow, even for ònewbiesó. There was sufficient opportunity for 
interaction. The questions were answered at all times. The materials were helpful. The 
structure was logical and coherent. 

Tips 
Game-based learning, edutainment, gamification, serious games, education, vocational 
training, skills, professional development, social inclusion, transmedia, storytelling, 
narrative, fiction. 

More info at: http://robogenius.mysch.gr/en/home/ 

 

 

http://robogenius.mysch.gr/en/home/
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Gamification Design: Engagement within Train the Trainers workshop on Educational Robotics 

  

Name of the organization  Cookie Box 

Location, country Barcelona, Spain 

Main aims of the training activity 

To engage the audience while guaranteeing an optimal educational 
transference rate thanks to the use of Gamification while delivering a 
training workshop on Robotics. To emphasize certain soft skills in doing 
so. 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 

Information 
and data 
literacy 

¶ browsing, searching and filtering data, 
information and digital content;  

¶ evaluating data, information and digital content; 

¶ managing data, information and digital content 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ engaging in citizenship through digital 
technologies; 

¶ collaborating through digital technologies; 

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content; 

¶ programming 

Problem 
solving 

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  Trainers from different nationalities 

Activity type Indoor, non-formal 

Duration of the activity 5 days 

Teaching/training methods used 
Gamification, Problem-based learning, hands-on, peer learning and 
team work 

Number of participants 15 

Necessary materials/devices 
The Robogenius training kit, the gamification materials, lego pieces, the 
boards for the Mindstorms Robots, some laptops, the programming IDE, 
some spare robots. 

  

 

  



 
 

нф 
 

   

 
 

Detailed content of the training activity: 

The workshop can be delivered with or without the gamification toolkit designed by Cookie Box for the 
Robogenius project. The toolkit includes two sets of cards besides instructions on how to use them and a virtual 
currency design activity that can use blocks of Lego as metaphorical coins. The fact is that while developing 
the challenges and coding, there’s a moment, generated randomly from time to time, where the cards can be 
used to choose among an action and who performs it. The actions are several (to spy to another team, to 
have limited resources for a while, to ask for a clue to the coaches, etc.) and these can be executed by the 
team that took the card or sent to another, depending on what they got. Besides that, the teams can gain 
“virtual money” (yellow lego blocks) depending on their attitude and performance that can be used to get 
additional blocks or clues, among other possibilities. The gamification “game” is detailed within the toolkit. 

Outcome/results  

Better efficiency in time resolution and performance of the teams for the assignments. 
High motivation and fun while true focus was also present. Divide and conquer 
strategies were the participants split tasks and define roles. Educational transference 
and understanding of the soft skills behind the exercises elaborated via hard skills 
(programming the robots). Improvement then, in abilities such as Attention to detail, 
Frustration Management, Team Work, Leadership, Communication, Planning, Problem 
Resolution and Time Management, among others. 

Feedback 
participants 

The learning happened faster as scheduled, the content could be fit in, the training was 
aligned with their expectations, the participants felt prepared at the end, the verbalized 
being extremely motivated, the participants sensed proactivity and energy, the course was 
felt to be innovative, interactive and attractive. New abilities were acquired, they say. The 
activity was easy to follow, even for ònewbiesó. There was sufficient opportunity for 
interaction. The questions were answered at all times. The materials were helpful. The 
structure was logical and coherent. 

Tips 
Game-based learning, edutainment, gamification, serious games, education, vocational 
training, skills, professional development, social inclusion, transmedia, storytelling, 
narrative, fiction. 

More info at: http://robogenius.mysch.gr/en/home/   

 
  

http://robogenius.mysch.gr/en/home/
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3.4. 1o Epaggelmatiko Lykeio Peramatos (Greece)  

 
Rotation in centimeters 

 
 

 

 

 

 

 

 

 
Name of the organization  1st EPAL Peramatos 

Location, country Perama - Piraeus, Greece 

Main aims of the training activity 

After completing this lesson, the pupils will have: 
• Used and understood the design process 
• Defined a clear design need 
• Developed their ability to iterate and improve design solutions 
• Developed their problem-solving and communication skills 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 
 

Information 
and data 
literacy 

¶ browsing, searching and filtering data, 
information and digital content; 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  
 

Digital content 
creation 

¶ developing digital content;  

¶ programming 

Problem 
solving 

¶ solving technical problems;  

¶ creatively using digital technologies;  
 

Target group  High school Students  

Activity type Practical workshop  

Duration of the activity  2 x 45 mins (90 mins) 

Teaching/training methods used  Team work, hands-on, project method, role playing 

Number of participants 09 students 

Necessary materials/devices 
LEGO® MINDSTORMS® home EV3 Core Set  
Laptop, Lego EV3 Software, ruler,  Measuring sticks, Tape to mark 
exact start and finish 
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Detailed content of the training activity: 

1. Introduction/Discussion  
Show them different types of wheels. Investigating Wheels and Distance Determine the relationship 
between wheel size, motor rotations and distance traveled. The goal is to find out how to move your robot 
a certain distance predictably in centimeters. 
2. Defining the Problem  
The math problem is to calculate the distance in cm depending the diameter of wheels. Measure the 
diameter of the wheel. Using the diameter calculate the circumference. [C = π * D] Calculate the distance 
your robot will travel for three complete rotation of the wheel. [Distance = C * Rotations] π = 3.14. 
Hypothesis for every 360 degrees of wheel rotation the robot travels one circumference of the robot’s tires. 
Distance traveled = circumference X rotations 
Give them the idea of distance in cm = 360 /distance in cm X circumference 
3. Brainstorm  
The pupils should initially work independently, spending three minutes to generate as many ideas as they 
can to solve the problem.  
4. Define the Design Criteria  
The pupils should record up to three design criteria on their worksheets. They will refer to this again as they 
review and revise their solutions.  
5. Go Make  
Now the pupils will make one of their group’s ideas using the LEGO® MINDSTORMS® home EV3 Core Set 
and other materials as needed.  
6. Review and Revise Your Solution  
The pupils will test and evaluate their designs against the design criteria that they recorded before they 
started making their solutions.  
7. Communicate Your Solution  
Allow time for each pupil or group of pupils to present their solution to the class.  
8. Tidy Up  
Ensure that you leave approximately 10-15 minutes at the end of the lesson to break down the models and 
sort them back into the LEGO® boxes. 

Outcome/results  Mathematic conversion rotations in cm 

Tips The meaning of variable is like a “something in a luggage.” The red Blocks are for 
mathematic advanced programing 

More info at: 
 

https://youtu.be/E4vPpV0-yqA  
http://ev3lessons.com/en/Resources/WheelConverter/  

 

  

https://youtu.be/E4vPpV0-yqA
http://ev3lessons.com/en/Resources/WheelConverter/
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Line follower 
 
 
 
 
 
 
 
 
 
 
 
Name of the organization  1st EPAL Peramatos 

Location, country Perama - Piraeus, Greece 

Main aims of the training activity 

• Used and understood the design process 
• Defined a clear design need 
• Developed their ability to iterate and improve design solutions 
• Developed their problem-solving and communication skills 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 
 

Information 
and data 
literacy 

¶ browsing, searching and filtering data, 
information and digital content;  

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ collaborating through digital technologies; 
 

Digital content 
creation 

¶ developing digital content;  

¶ programming 

Problem 
solving 

¶ solving technical problems;  
  

Target group  High school Students  

Activity type 
 

Practical workshop  

Duration of the activity  
 

2 x 45 mins (90 mins) 

Teaching/training methods used  
 

Team work, hands-on, project method, role playing 

Number of participants 09 students 

Necessary materials/devices 
LEGO® MINDSTORMS® home EV3 Core Set (one set for every three  
pupils is recommended) 
Also they need: .Laptop, Lego EV3 home or Education Software,  
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Detailed content of the training activity: 

1. Introduction/Discussion  
Explain to the children the facts of the problem. Show photos and  video. Tell them about light sensor , how 
to read EV3 ports, the math block and variable block.  
2. Defining the Problem  
The basic idea is the brick recognize different reflected light intensity between black and white. They must 
understand the meaning of target value that is the average value between black and white  
3. Brainstorm  
The pupils should initially work independently, spending five  minutes to generate as many ideas as they 
can to solve the problem. They can use the bricks from the LEGO® set during the brainstorming process or 
sketch out their ideas in the space provided on the worksheet. 
4. Define the Design Criteria  
The pupils should record up to three design criteria on their worksheets. They will refer to this again as they 
review and revise their solutions.  
5. Go Make  
Now the pupils will make one of their group’s ideas using the LEGO® MINDSTORMS® home EV3 Core Set 
and other materials as needed.  
Reinforce the idea that the pupils do not have to come up with the whole solution from the start.  
During the making process, remind the pupils to test and analyse their ideas as they go, making 
improvements where necessary. If you would like the pupils to submit their documentation at the end of the 
lesson, ensure that they use sketches and photos of their models to record their design journey during the 
making stage of the lesson.  
6. Review and Revise Your Solution  
The pupils will test and evaluate their designs against the design criteria that they recorded before they 
started making their solutions. They can record notes on their Student Worksheets.  
7. Communicate Your Solution  
Allow time for each pupil or group of pupils to present their solution to the class. A good way to do this is to 
set out a table that is large enough to display all of the models. If you are short of time, pair off the groups 
and have them present to each other.  
8. Assessment  
The pupils will use the Student Worksheet assessment rubric to evaluate their design work according to the 
learning goals. Each rubric includes four levels: Bronze, Silver, Gold and Platinum.  
9. Tidy Up  
Ensure that you leave approximately 10-15 minutes at the end of the lesson to break down the models and 
sort them back into the LEGO® boxes. 

Outcome/results  Line Follower  

Tips 

¶ Height of colour sensor placement is important (9-12mm from ground) 

¶ Placement of sensor on the robot in front centre  of the robot  and slightly 
offset 

¶ Try between far and short distances from the wheels 

¶ Kp is a smooth motion factor . Big values gives sharper corrections and vice 
versa 

More info at: https://youtu.be/uPFfevfpMxs  

 

https://youtu.be/uPFfevfpMxs
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Virtual programming 
 

 

 

 

 

 

 

 

Name of the organization  1st EPAL Peramatos 

Location, country Perama - Piraeus, Greece 

Main aims of the training activity 

After completing this lesson, the pupils will have: 

Ɇ Used and understood the design process 

¶ Learn the capabilities of Virtual Robotics Toolkit (VRT) that is 
a robotics simulation software that allows you to design, build 
and program virtual LEGO Mindstorms creations, without the 
need for a physical robot. 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 
 

Information 
and data 
literacy 

¶ browsing, searching and filtering data, 
information and digital content;  

Communication 
and 

collaboration 

¶ interacting through digital technologies;  
 

Digital content 
creation 

¶ developing digital content;  

¶ programming 

Problem 
solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies;  

Target group  High school Students  

Activity type Practical workshop  

Duration of the activity  2 x 45 mins (90 mins) 

Teaching/training methods used  
 

Team work, hands-on, project method, role playing 

Number of participants 9 students 

Necessary materials/devices 
Software: Virtual robotics Toolkit , Lego Digital Designer , 
LDraw . Lego EV3 home or Education 
Hardware: .Laptop, projector, Interactive whiteboard (optional)  
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Detailed content of the training activity: 

1. Explain to the students about simulation programs. Show photos and  video. Tell them about Virtual robotics 
Toolkit, Lego Digital Designer(www.lego.com/en-us/ldd/download), LDraw program(www.ldraw.org) 
2. The basic idea is  that the simulator allows users to design and program their own digital robot, but without 
the burden of ever needing space for testing, or running out of physical bricks. 
This tool can be especially useful to those who are interested in teaching with robots, but who lack enough 
physical kits for each student in their class, and for robotics clubs who are looking for an excellent prototyping 
utility to help give them the edge over the competition. 
3. The teacher give to class a pre constructed model in Lego Digital Designer. The students search about the 
capabilities of the program and basic skills about graphical design construction 
4.The LDraw program give the proper format extension to import their model in virtual robotics toolkit. 
5. Open the EV3 programming environment, and create a new program called MoveEV3. This simple EV3 
program will do nothing more than use a single MOVE STEERING block to propel the robot forward one 
rotation 
6. In the simulator, click on the View menu and select "EV3" to call up the Intelligent Brick.  
7. In the LEGO EV3 programming environment, note that now under the WIFI connections tab, our digital brick 
appears. Click the download button, to transfer our program to the simulator.  
8. Press the Play button to start the simulator, and then press the middle button on the EV3 brick to run our 
program. 
9. The robot should move forward one rotation. 
10. When finished working with the project, disconnect the brick from the EV3 programming environment. 
Ensure that you leave approximately 10-15 minutes at the end of the lesson to break down the models and 
sort them back into the LEGO® boxes. 

Outcome/results  Virtual Programming EV3 

More info at: https://youtu.be/E3XkCHxC79g; https://youtu.be/b3hM1JU_pFM; 
https://youtu.be/_ICd3uyBbrc 

 

 

 
 
  

https://youtu.be/E3XkCHxC79g
https://youtu.be/b3hM1JU_pFM
https://youtu.be/_ICd3uyBbrc
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3.5. Asociatia de Studii Socio-Economice (Romania) 

 

Discover the robots ‘world 

 

 

Name of the organization  Asociaǚia de Studii Socio-Economice 

Location, country Craiova, Romania 

Main aims of the training activity 
To ask questions; to define problems; to use their intuition and creativity; 
to plan and execute investigations; to analyze and interpret data 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 
 

Information and 
data literacy 

¶ browsing, searching and filtering data, information 
and digital content;  

¶ evaluating data, information and digital content; 

¶ managing data, information and digital content 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ collaborating through digital technologies; 

¶ awareness of the behavioral norms;  

¶ managing digital identity 

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content; 

¶ programming 

Safety 

¶ protecting devices;  

¶ protecting health and well-being;  

¶ protecting the environment 

Problem solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  
Students who are interested in robotics and mechatronics, adults involved 
in education, teachers, trainers 

Activity type Indoor, formal & non-formal 

Duration of the activity  1 hour 

Teaching/training methods used  
Hands-on, peer learning, team work, gamification, interdisciplinarity, 
group discussions. 

Number of participants 8 

Necessary materials/devices 
A Robot Nao has touch sensors, microphones, speech recognition, 2D 
cameras, open and fully programmable platform. 1 Charger and 1 
Battery. A license. User Manual 
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Detailed content of the training activity: 

Step 1 - Introduction in the robots ‘world. 
 
Step 2 - Nao robots and the robotics industry were introduced to students. 
 
Step 3 - Demonstration of the functioning of the Nao robot. 
 
Step 4 - Tips on how to use the Nao robot. 
 
Step 5 - Bring STEM and Coding to life with the NAO Robot. 

Outcome/results  

To teach core subjects: Reading, Writing, Math, geometry, algebra, trigonometry, 
calculus and programming. 
Improved attitudes toward robotics and mechatronics fields and careers. 
Gained in communication, teamwork and analytical thinking skills. 
Increased science, computer and technology knowledge. 
Develop an interest in unique activities which outline a great mind. 

Feedback 
participants 

Astonishing, fascinating, full of content. 

Tips Suitable for beginners and advanced students alike. 

More info at: http://robogenius.mysch.gr/en/home/ 

 

  

http://robogenius.mysch.gr/en/home/
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Robots limit and perspectives 

 

 

Name of the organization  Asociaǚia de Studii Socio-Economice 

Location, country Craiova, Romania 

Main aims of the training activity 

To present the models of robots and to motivate the solutions found. To 
understand the usefulness of robots in research. To develop the 
vocabulary, language and techniques of communication and presentation 
of the projects they will carry out. 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 
 

Information and 
data literacy 

¶ browsing, searching and filtering data, information 
and digital content;  

¶ evaluating data, information and digital content; 

¶ managing data, information and digital content 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ collaborating through digital technologies; 

¶ awareness of the behavioral norms;  

¶ managing digital identity 

Digital content 
creation 

¶ developing digital content;  

¶ copyright and licenses;  

¶ programming 

Safety 

¶ protecting devices;  

¶ protecting personal data and privacy;  

¶ protecting health and well-being;  

¶ protecting the environment 

Problem solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies. 

Target group  
Students who are interested in STEM education, robotics and 
mechatronics, adults involved in education, teachers, trainers. 

Activity type Indoor, formal and nonformal  

Duration of the activity 3 hours 

Teaching/training methods used  
Hands-on, peer learning, team work, gamification, interdisciplinarity, 
group discussions, case studies 

Number of participants 15 

Necessary materials/devices 
Lego Mindstorms kit (cable pack, brick EV3-controller, interactive servo-
motors, rechargeable battery, touch/color/gyro/ultrasonic sensor, USB 
cables, transformer 10V DC, building blocks, etc.) 
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Detailed content of the training activity: 

Step 1 - Download from the Lego site the necessary programs, adapted to the operating systems of the 
participants 
 
Step 2 - Fixing a working route 
 
Step 3 - Explanation of the programming mechanisms of Mindstorms EV3 
 
Step 4 - Detailing the programming possibilities 
 
Step 5 - Use of sensors  
 

Outcome/results  
Increased science, computer and technology knowledge. 
Developed interest in unique activities which outline a great mind 

Tips 
Make sure that you have installed the necessary hardware and software properly. 
Ensure each EV3 Brick is fully charged 

More info at: http://robogenius.mysch.gr/en/home/ 

 

 
  

http://robogenius.mysch.gr/en/home/
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Coding with clever robots 

 

 

Name of the organization  Asociaǚia de Studii Socio-Economice 

Location, country Craiova, Romania 

Main aims of the training activity 
To use mathematical thinking. Tu build and design solutions. To work in a 
team. To develop and program models of robots 

Digital skills and competencies to 
be developed from the DigiComp 
Framework 
 

Information and 
data literacy 

¶ browsing, searching and filtering data, information 
and digital content;  

¶ evaluating data, information and digital content; 

¶ managing data, information and digital content 

Communication 
and 

collaboration 

¶ interacting through digital technologies;  

¶ collaborating through digital technologies; 

¶ awareness of the behavioral norms;  

¶ managing digital identity 

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content; 

¶ copyright and licenses;  

¶ programming 

Safety 

¶ protecting devices;  

¶ protecting personal data and privacy;  

¶ protecting health and well-being;  

¶ protecting the environment 

Problem solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  
Students who are interested in STEM and Lego Mindstorms education, 
adults involved in education, teachers, trainers 

Activity type Indoor, both informal and nonformal  

Duration of the activity 2 hours 

Teaching/training methods used  
 

Hands-on, peer learning, team work, gamification, interdisciplinarity, 
group discussions, case studies 

Number of participants 9 

Necessary materials/devices 
Lego Mindstorms kit (cable pack, brick EV3-controller, interactive servo-
motors, rechargeable battery, touch/color/gyro/ultrasonic sensor, USB 
cables, transformer 10V DC, building blocks, etc.) 
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Detailed content of the training activity: 

Step 1 - Introduction to Lego Mindstorms 
 
Step 2 - Using and programming of different types of sensors; touch, ultrasonic, colour/light sensor 
 
Step 3 - Programming a robot to accomplish an autonomous mission 
 
Step 4 - Tips on how to use the Lego “Mindstorms” 
 

Outcome/results  

Improved attitudes toward STEM and Lego Mindstorms fields and careers 
Gained in communication, teamwork and analytical thinking skills 
To develop 21st century skills and global competencies through the purposeful use of 
technology, project-based and blended learning. In the classroom, students develop 
critical thinking, problem-solving, creativity, communication and collaboration skills.  

Tips 

Before you start programming your LEGO robots, you should first make sure that you 
have installed the necessary hardware and software properly. 
Save your work with every few changes you make. 
Use the same blocks over and over again for different parts of your code. 

More info at: http://robogenius.mysch.gr/en/home/ 
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3.6. Colegiul National Fratii Buzesti (Romania) 

 
Soft hoarders 

 

 

Name of the organization  Colegiul Naǚional óFraǚii BuzeǓtió 
Location, country Craiova, Dolj, Romania 

Main aims of the training activity 
Stimulating the ability to find solutions to different dysfunctionalities; Enhancing 
the analytical ability as related to various processes regarding engineering; 
Fostering social interrelationship, self-confidence and self-esteem. 

Digital skills and competencies to be 
developed from the DigiComp 
Framework 
 

Information and 
data literacy 

¶ managing data, information and digital content 

Communication 
and collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ collaborating through digital technologies; 

¶ awareness of the behavioural norms;  

¶ managing digital identity 

Digital content 
creation 

¶ integrating and re-elaborating digital content; 

¶ copyright and licences;  

¶ programming 

Safety 

¶ protecting devices;  

¶ protecting personal data and privacy;  

¶ protecting health and well-being;  

¶ protecting the environment 

Problem solving 

¶ solving technical problems;  

¶ creatively using digital technologies;  

¶ identifying digital competence gaps 

Target group  students aged 16-18 , already initiated in robotic training 

Activity type Outdoor, informal activity 

Duration of the activity  4-6 hours/week 

Teaching/training methods used  Team work; peer learning, hands-on; project method; role playing. 

Number of participants 20 students and 15 teachers 
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Detailed content of the training activity: 

The activity implies an exchange of good practices between the project team consisting in  teachers and 
students involved in the “Soft Hoarders” team and other teachers who are interested to  participate in such 
activities in the future. 
The students are skillful because they have already been studying robotics for a few years and show a 
steady  ability to improve their expertise in this field. 
The teachers are divided into two distinct  categories: those who have already been working in this field for 
a long period of time and teachers who are eager to get involved and learn more.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

Outcome/results  

 Investigation of mechanisms through the perspective of a well-trained engineer - 
Object Oriented Programming OOP 

- Focusing on the projection of mechanical software through teamwork 

- Investigation of the programming mechanisms and of the necessary equipment 

which makes it work by using Mathematics and Physics 

- Finding solutions to problems related to the optimization of  mechanical 
programming 

Feedback 
participants 

Highly positive, both parts involved consider that the collaboration is beneficial and 
efficient. 

Tips 
The teacher-student cooperation is very important because students are  creative and 
imaginative and show innovative intelligence whereas the long term  varied experience  
of their teachers  is a key to success. 

More info at: http://www.cnfb.ro/ and https://www.facebook.com/Robogenius-556342154789989/  

 
 

 
 

http://www.cnfb.ro/
https://www.facebook.com/Robogenius-556342154789989/
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 Let’s learn the ABC of Robotics 

 
 
 
 
 
 
 
 
 
 

Name of the organization  Colegiul Naǚional óFraǚii BuzeǓtió 
Location, country Craiova, Dolj, Romania 

Main aims of the training activity 
Improving logical thinking. Stimulating mathematical thinking. Stimulating motor 
ability. Encouraging creative thinking. 

Digital skills and competencies to be 
developed from the DigiComp 
Framework 
 

Information and 
data literacy 

¶ browsing, searching and filtering data, information 
and digital content;  

¶ evaluating data, information and digital content. 

Communication 
and collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ engaging in citizenship through digital technologies; 

¶ collaborating through digital technologies. 

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content. 

Safety 
¶ protecting devices;  

¶ protecting personal data and privacy. 

Problem solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies. 

Target group  students aged 10-13 

Activity type Indoor, informal  

Duration of the activity  1,5 h/week 

Teaching/training methods used  ICT based methods; interdisciplinarity; gamification and role playing 

Number of participants 12  

Necessary materials/devices Lego Mindstorms, battery, computers, workspace. 
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Detailed content of the training activity: 

There were  selected 12 students aged 10-13 who were eager to get familiar with the basic concepts of 
robotics. The rest of the group proved they were able to use a PC properly, work as a team or understand 
phenomena related to bodies in motion, force distribution or programming. 
The 12 students were divided into 3 groups made of 4 students each. 
Every single group was meant to work with a Lego Mindstorms and under the direct supervision of teachers 
involved in the project and previously trained at the course in Barcelona they gradually managed to acquire 
the basic skills of programming. 
The first step regarded building various shapes such as: small animals, cars, etc. They went on learning the 
basic concepts of robot programming. 
Progress was every time rewarded and consisted in sweets or 10 small figurines which the students were 
eager to collect 
The students able to make a collection of 10 figurines were awarded a medal. 

Outcome/results  

Robots which play different functions.  
A variety of animal robots 
Specific mechanisms typical of Lego Leisure Parks 
Building equipment such as: leverage or inclined plane 
Different vehicles which were previously programmed to make sounds, to move 
backward or  forward; various simple activities that they students were able to 
program 

Feedback 
participants 

The students are highly interested in  such a training course; they work as a team, try to 
find solutions, are creative and use interdisciplinarity in order to achieve certain tasks. 

Tips 
Such type of activity should involve elementary students aged 9-10 as they are  
focused, motivated, and imaginative. 

More info at: http://www.cnfb.ro/ and https://www.facebook.com/Robogenius-556342154789989/  
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Learning by discovery, training new "teachers" 

 
 
 
 
 
 
 
 
 
 

Name of the organization  Colegiul Naǚional óFraǚii BuzeǓtió 
Location, country Craiova, Dolj, Romania 

Main aims of the training activity 
Motivating team spirit; Stimulating creative and innovative abilities; 
Developing teaching-learning-evaluating techniques 

Digital skills and competencies to be 
developed from the DigiComp 
Framework 
 

Information and 
data literacy 

¶ browsing, searching and filtering data, information 
and digital content;  

¶ evaluating data, information and digital content; 

¶ managing data, information and digital content. 

Communication 
and collaboration 

¶ interacting through digital technologies;  

¶ sharing through digital technologies;  

¶ engaging in citizenship through digital technologies; 

¶ collaborating through digital technologies; 

¶ awareness of the behavioural norms;  

¶ managing digital identity. 

Digital content 
creation 

¶ developing digital content;  

¶ integrating and re-elaborating digital content; 

¶ copyright and licences;  

¶ programming. 

Safety 

¶ protecting devices;  

¶ protecting personal data and privacy; 

¶ protecting health and well-being;  

¶ protecting the environment. 

Problem solving 

¶ solving technical problems;  

¶ identifying needs and technological responses; 

¶ creatively using digital technologies; 

¶ identifying digital competence gaps. 

Target group  
Students aged 15-16 who study mathematics-informatics intensively and who 
are already familiar with programming 

Activity type Indoor/outdor, non-formal activity 

Duration of the activity  3 h/week 

Teaching/training methods used  
ICT based methods; interdisciplinarity; gamification; team work; peer learning, 
hands-on; project method; role playing 

Number of participants 18 out of that 12 are already experienced in robotics  

Necessary materials/devices Lego Mindstorms, battery, computers, workspace. 
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Detailed content of the training activity: 

12 students who are experienced in robotics and programming are meant to prepare their own training 
course and teach their classmates about how to work with Lego Mindstorm and how to program the minirobots. 
This activity is intended to be extended to middle school classes. 

Outcome/results  

The new student teachers have enhanced their programming abilities of working with 
robots as well as their teaching ability and initiated their fellow classmates in an 
approach to this new subject. They have been rewarded every time they made 
progress. Their teacher classmates offered them a bonus in points. The student with the 
most number of points was chosen a winner , there was one chosen for creativity and a 
winner  for interdisciplinarity. Learning through games  and teamwork proved to be a 
very efficient activity. 

Feedback 
participants 

The results were excellent because  the learners were highly interested in  everything that 
their classmates managed to teach them. The fact that the ò teacheró was a fellow student 
determined  them to become more motivated and less  hesitant. Regular rewards generated 
competition and boosted the team spirit. 

Tips Implementing new teaching methods to other school subjects by the  student teachers. 

More info at: http://www.cnfb.ro/ and https://www.facebook.com/Robogenius-556342154789989/  
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4. TRAINING KIT 

Executive summary 

The ROBOGENIUS project “ROBOtics Learning for empowering the new GENerations of EU Innovators” project 
is an Erasmus +.KA2 initiative which is EU funded and addresses both students at pre-university education level 
(general education and VET) and teachers involved in the educational process with the mentioned students via 
the use of the Lego® Mindstorms® platform. 
 
WHAT: a workshop that not only trains on robotics but on transversal skills 
WHY: because we need to be ready and flexible within this ever-changing world 
WHO for: this train the trainers program will allow them to transfer to scholars 
 
An example of a workshop schedule: 

 
 
 
 
The full version of the outcome includes the chapters listed below, with the following content: 
 
ROBOTS – the chapter includes different definitions of a robot, its general structure and the description of the 
Central Processing Unit (CPU) 
 
The Lego® Mindstorms® EV3 Set – general description of the EV3 Set Home Edition 

 
Components – the chapter describes the bricks included in the kit, as well as the large and medium motors, 
the sensors (color, touch, IR).  
The IDE (the programming environment) – the free download link https://www.lego.com/en-
us/mindstorms/downloads and the Blocks’ categories: Action Blocks, Flow Blocks, Sensor Blocks, Data Blocks, 
Advanced Blocks, My Blocks. 
 
  

https://www.lego.com/en-us/mindstorms/downloads
https://www.lego.com/en-us/mindstorms/downloads
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Activities/Challenges – this chapter is split per levels, each level having allocated challenges with a relevant 
level of difficulty: 
 
 
 
Easy level with the following challenges: 
 

1. Sound & Screen - Blocks 
2. Movement - Steering & Tank: Just walk; Translation turn; Pivotal turn; Non displacement turn 
3. Movement - Large Motor - Blocks 
4. Movement - Medium Motor - Blocks 
5. Sensors - Wait & Infrared - Blocks 
6. Sensors - Wait & Color - Blocks 
7. Sensors - Wait & Touch - Blocks 

 
 
 
 
Medium level with the following challenges: 
 

1. Sound & Screen - Blocks 
2. Movement - Steering & Tank 
3. Movement - Large Motor - Blocks 
4. Movement - Medium Motor – Blocks 
5. Sensors - Wait & Infrared - Blocks 
6. Sensors - Wait & Color - Blocks 
7. Sensors - Wait & Touch - Blocks 
8. Switch & Loop - Blocks 

 
 

 
 
Advanced level with the following challenges: 
 

1. Sensors - Wait & Touch - Blocks 
2. Switch & Loop - Blocks 
 

 
Building a memorable experience – the chapter includes information related to several aspects such as: the 
importance of roles; promoting interaction among robots; the “gamejam” concept; cooperation and competition 
among teams; the importance of narrative and storytelling; some tools; interesting related videos. 
 
The Robogenius Gamification kit includes templates and examples of materials to be used during a similar 
training session, such as: badges (Personal Accreditation); Team/Table ID; Coin system; Floor Boards Challenges; 
a Deck of gamification cards (Action cards and Role cards). 
 
Photos taken during the training activity implemented in the project 
 
Conclusion and recommendations – the chapter presents the conclusions of the partners of The Netherlands 
and Greece after their participation in the Robogenius training course, as well as recommendation from the 
partners from The Netherlands, Greece, France and Romania for organisations willing to organise similar 
training activities with their target groups. 
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5. CONTEST METHODOLOGY 

Introduction  

The contest methodology created under the Erasmus+ KA2 strategic partnership project òRobotics 
Learning for empowering the new Generation of EU innovatorsó is designed to provide a framework for 
the organisation of a robotics competition at pre-university level. The contest methodology has as a 
main goal to prepare learners for mechatronic national and/or international contests organised with 
mixed teams from secondary to tertiary education. Therefore, the contest organiser can adapt the 
provided framework according to his/her needs and specific objectives. 
 
The contest is an opportunity for learners to apply the knowledge in an independent fashion while also 
providing a challenging and enjoyable environment. Moreover, due to the nature of the competition, 
the contest participants will also develop their soft skills such as communication, time management and 
team work. 
 
For this contest methodology, LEGO Mindstorms/Education EV3 kits are used at the core of the design 
of the contest and also in the given examples. However, a contest organiser can adapt this 
methodology so that it can be used with other robotics kits. Moreover, the difficulty level of the 
challenges and/or tasks can differ depending on the background and skills of the participants in the 
contest and of the intended target groups. 

Contest phases 

This contest methodology provides a framework for a three-phase contest. However, the contest 

organiser is free to determine the number of phases as well as their duration, depending on his/her 

needs and specific objectives. 

Each of the three phases of the competition should be aimed to explore different aspects of the robotics 

field (e.g. motion, sensing, software). 

Note: This section assumes the fact that the robots are already build and provided to the competing teams. 

However, the contest organiser can decide to add extra phases in which the building of the robots is done 

by the teams, using the robotics kits. 

 

Phase 1: Motion 

The first phase aims to explore a team’s ability to move a robot according to a specific task/challenge. 

Phase 2: Sensing 

The second phase aims to explore a team’s ability to program the robot to perform certain actions 

based on various sensor signals. 
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Phase 3: Software 

The third phase combines the use of sensors and motion in a more complex task than in the previous 

phases focuses more on a team’s ability to create efficient programming that can control the robot 

through various situations. This refers to programming concepts such as nested loops. 

Guidelines 

The contest is to be ranked based on a multidimensional scale that includes the dimensions the contest 
organiser wants to explore or assess. As an example, scoring dimensions can be related to the technical 
aspect of the contest (e.g. design of the robot, time required for completing a task, the efficiency of 
the software etc.) and also to the interpersonal skills (e.g. teamwork, communication, responsibility etc.). 
 
Regarding the teams, it is advised to have 2 to 4 participants in each team, depending on the 
objectives of the contest organiser. It is important to be aware of the fact that – even though in some 
cases, 1 person can be enough for completing a challenge – team work and interpersonal skills should 
also be addressed during the organisation of the contest. Therefore, the contest organiser should 
encourage the splitting of roles within a team such as one member responsible with the programming, 
one responsible with the building of robots etc. 
 
If the contest organiser desires to give awards, a winning team can be selected based on the cumulative 
scoring of the dimensions defined before the competition. Furthermore, awards can be given for the 
teams that scored the most for the individual dimensions (e.g. award for the team with the most efficient 
software, award for the best teamwork etc.). This underlines the importance of participation and 
acknowledges the fact that each team has its own strong points, some being better in the technical 
part such as software design and others in the communication area. 
 
It is advised not to reveal the ranking of the teams involved in the contest until the end of the 
competition. This is based on the idea that if the scoring is visible throughout the whole duration of the 
competition, the teams scoring lowest may feel discouraged, reducing in this way the enjoyment of the 
competition. Moreover, if the scoring is visible throughout the whole duration of the competition, if a 
team realises that it cannot reach first place anymore, it will not focus completely on the competition 
task. 
 
Another advice is that the scoring should not be done in terms numerical values but in terms of awards 
(e.g. gold medal, silver medal, bronze medal) for each individual scoring dimension. This means that 
no penalties will be given to the teams and the ranking will be determined based on the total number 
of awards/medals acquired at the end of the competition. 
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6. CONCLUSION AND RECOMMENDATIONS 

Conclusion 

Quarter Mediation (Netherlands) 

The fact that the course in Spain was organised with the participation of the representatives of all the 

ROBOGENIUS partners was extremely beneficial for the project, the main reason being the fact that in this way 

different types of organisations were involved (e.g. adult education providers, association, schools) and all 

levels of education were targeted and reached (e.g. primary education, secondary general education, 

vocational education, tertiary education, adult education).  In this respect, the feedback received from the 

participants in the training activity in Spain, both via observation and as a result of discussions, was helpful in 

designing the curriculum for a training course for teachers and trainers working with students at different 

education levels (e.g. primary, secondary, tertiary, adult education). Moreover, the good results of the training 

course in Spain were a guarantee that the use of learning-by-doing, gamification and ICT with the help of 

electronics, sensor technology and Lego educational are beneficial in improving learners digital and life skills 

together with the development of the skills and competencies targeted through their education. 

1o Epaggelmatiko Lykeio Peramatos (Greece) 

The course used challenging exercises with gradually increasing difficulty; gamification principles (rewards, 

upgrades by luck with the use of dice, purchase of time/ extra tools, gathering of points, use of “story cubes”, 

competition between groups); interdisciplinary and student-centered approach that cultivates a wide range of 

skills, both “hard” and “soft” ones.  

Recommendations 

Quarter Mediation (Netherlands) 

Based on the experience of the course in Spain, in case other organisations at any level of education 

are willing to organise similar training courses, it is very important to adapt the course content and its 

length, as well as the training methods, to their target groups, to their learners background, abilities 

and specific educational needs. For example, in case the group of learners does not have experience 

in electronics and the time allocated for the training activity is short (e.g. one hour), the trainer must 

focus on the importance of the use of ICT and gaming in the learning process by giving concrete 

examples and easy tasks to the learners. In this way, the self-confidence of the trainees will increase, 

as well as their willingness to learn. On the other hand, if the group of learners has relevant knowledge 

of electronics and programming, the focus can be placed on the challenges and tasks with a higher 

level of difficulty can be assigned. 

With regard to the gamification techniques, even though it is true that through competition some teams 

and/or people will be more motivated than others, it is also true that failing can demotivate other 

teams and/or people. Given this, another important advice is to focus less on competition with groups 

that learn something for the first time. 
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1o Epaggelmatiko Lykeio Peramatos (Greece) 

Programming “Lego Mindstorm” could be used during the lesson “Creative Activities” that is integrated 

in the greek upper secondary education in an interdisciplinary way. A combination of linguistics 

(through creating a story) and robotics intrigues the interest of the pupils and offers a holistic learning. 

It is also appropriate for the lesson under the name “Project” which is based totally on the project 

learning method and carried out by the pupils in groups. The teachers can integrate “Lego Mindstorm” 

programming in every topic the pupils choose to engage with. Creativity both of pupils and facilitator 

is required for executing tasks relevant to the topic they research. 

It could give new dimension to theoretical lessons such as Greek language/Literature and modern 

History by reconstructing a story/character with the use of robots. 

It is easily combined with Physics and Maths, especially geometry, as the programming of multiple 

moves requires a very good knowledge of these subjects. 

Boreal Innovation (France) 

Suggestions on how to use the training kit: 

- to stimulate the imagination of the members in the target group and make them able to build various 

and spectacular Lego characters which they can use to create stories that could make the robogame 

become interesting and attactive. 

- to diversify the type of tasks which the robots are meant to accomplish by the addition of new spare 

parts and sensors or change the the robot programming in order to improve it. 

- to make as many students as possible get involved, by selecting the ones who are gifted, motivated, 

imaginative and committed to working with robots. 

- to create a "learning chain", a "cascade learning" in which older students who are already 

accustomed to working with robots are encouraged to pass on their learning to other students who are 

new in this field. 

Asociatia de Studii Socio-Economice (Romania) 

Before the training course, make sure that you have the structure of it; make a list of the most important 

aspects (issues) that you will go through during the entire course; this will help guiding you in achieving 

your goals. 

Introduce your course to the attendees with the help of a simple, digestible presentation, which will be 

the way of getting their undivided attention. 

Involve activities related to STEM education that will lead to a more relaxed and conductive learning 

environment. 

Create a schedule that should be followed closely to ensure you have enough time to fit in all aspects 

of the training you’ve spent time outlining e.g. time management. 
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Annex 1: ROBOGENIUS Best practice guide (short version) 

The Intellectual Output “ROBOGENIUS Best practice guide” includes an European research on the use of 
different innovative approaches in education through interdisciplinary education, the use of ICT and play in the 
partner countries and a collection of best practice examples from the activities of the partners in the consortium 
related to the project ROBOGENIUS. 
 
The main content of the final publication consists of good practice examples from the partner organisations 
involved in the ROBOGENIUS consortium, regarding the use of ICT and games in the education, as well as the 
use of learning-by-doing and peer learning methods in the teaching and learning process. 
 
The “ROBOGENIUS Best practice guide” aims to have valuable inspirational impact on a wide European 
audience of education stakeholders and practices, together with raised interest among professionals working 
with robotics in education. In this respect, the guide will reach professionals, but will have also the potential to 
be attractive to policy-makers in the field of learning robotics. 
 
The European research focuses on the use of different innovative approaches in education through 

interdisciplinary education, as well as on the use of Information and Communication Technology (ICT) and play 

in the countries involved in the ROBOGENIUS project consortium (Netherlands, France, Spain, Greece and 

Romania). For each of the five countries, the result of the research includes a short introduction to each national 

system of education and the most recent diagram according to Eurydice. Moreover, it includes a general view 

on the use of Information and Communication Technologies (Netherlands, France, Spain, Greece and Romania), 

interdisciplinary teaching (Netherlands, France, Greece and Romania) and gamification in education 

(Netherlands, France, Spain and Greece). 

 
The Best practices are a result of the training activities each organisation involved in the ROBOGENIUS project 
consortium organised based on the experience gathered by the representatives of the mentioned organisations 
through their participation in the ROBOGENIUS short-term training event, as well as on the professional related 
experience of the partners in organising and delivering hands-on workshops and courses based on 
interdisciplinary teaching, ICT, gamification and storytelling. Consequently, the following best practice examples 
aimed to improve and/or develop trainees digital skills and competencies included in the five categories of the 
DigiComp Framework: Information and data literacy; Communication and collaboration; Digital content 
creation; Safety; Problem solving were chosen: 
 
Quarter Mediation (Netherlands) 

1. Learning for the future by bringing robotics to present education 
2. Robotics learning for empowering the new generations. Musician robot 
3. Robotics learning for empowering the new generations. Valet robot 
4. Robotics learning for empowering the new generations. Exploration robot 
5. Storytelling as a teaching technique for experiential learning 

 
Boreal Innovation (France) 

1. First steps with advanced robot: A participatory teaching method 
2. Initiation to educational robotics: Children 
3. Initiation to educational robotics: Parents and Children 

 
Cookie Box (Spain) 

1. The Waypass Gamified approach: self-knowledge for teenagers 
2. Applying Storytelling to Train the Trainers workshop on Educational Robotics 
3. Gamification Design: Engagement within Train the Trainers workshop on Educational Robotics 

 
1o Epaggelmatiko Lykeio Peramatos (Greece) 

1. Rotation in centimeters 
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2. Line follower 
3. Virtual programming 

Asociatia de Studii Socio-Economice (Romania) 
1. Discover the robots ‘world 
2. Robots limit and perspectives 
3. Coding with clever robots 

 
Colegiul National Fratii Buzesti (Romania) 

1. Soft hoarders 
2. Let’s learn the ABC of Robotics 
3. Learning by discovery, training new "teachers" 

 
The Best practice examples include the following information: 

¶ title of the activity 

¶ name of the partner in the ROBOGENIUS project that organised the training activity/workshop 

¶ place where the selected training activity was organised   

¶ main aims of the training activity  

¶ digital skills and competencies to be developed from the DigiComp Framework  
Each Best practice example includes a selection of the relevant skills from each DigiComp category: 
Information and data literacy; Communication and collaboration; Digital content creation; Safety; Problem 
solving. 

¶ target group the training activity/workshop was applied to  

¶ type of the training activity (e.g. indoor or outdoor; formal, non-formal or informal) 

¶ duration of the activity 

¶ teaching/training methods used 

¶ number of participants 

¶ necessary materials/devices 

¶ detailed content of the training activity 

¶ outcome/results 

¶ feedback participants (if applicable) 

¶ tips for organising similar training activities  

¶ weblinks links, in case the training activity and/or its feedback was published on a certain website or 
Facebook page. 

 
The target groups involved in the training activities described in this chapter were diverse: 

¶ Adults involved in education from all over Europe and from all levels of education - teachers, trainers, 
activity leaders, heads of studies, SEN teachers – as part of Quarter Mediation’s target group 

¶ Students who are interested in robotics and mechatronics and parents, as well as adults involved in 
education, teachers, trainers from Boreal Innovation target group 

¶ Teenagers from Cookie Box target group and trainers from different European Countries participants 
in the ROBOGENIUS learning activity in Spain 

¶ High school students from 1o Epaggelmatiko Lykeio Peramatos 
¶ Students interested in robotics, mechatronics, STEM education and Lego Mindstorms, adults involved in 

education, teachers, trainers from Asociaǚia de Studii Socio-Economice target groups 

¶ Students from Colegiul National Fratii Buzesti already initiated in robotic training and students that 
study mathematics-informatics intensively and are already familiar with programming 
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Annex 2: Photos taken during the training activity implemented in the project  

 

 

 

 

 

 

 

 



 
 

рф 
 

 

    



 
 

сл 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

This project has been funded with support from the European Commission.ΟThis publication reflects the views 
only of the authors, and the Commission cannot be held responsible for any use which may be made of the 
information contained therein.  

 


