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INTRODUCTION 

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). 

 
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 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 Asociația 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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Innovative approaches in education through interdisciplinarity, ICT and play in The Netherlands 
 
Short introduction to the Dutch System of Education1 

 
The education in The Netherlands is compulsory for children from the age of five to 16. However, most children 
begin their education at age four and – in case they are involved in a secondary education pathway – can 
attend the compulsory education till the age of 18. Dutch elementary or primary school has eight grades (NL: 
groepen), ranging from Groep 1 (4-year) to Groep 8 (12-year). The structure of Dutch secondary education 
can seem confusing because of different streams and graduation ages in high school. Dutch high schools are 
divided into three streams: one to prepare students for vocational training (NL: VMBO - Voorbereidend 
middelbaar beroepsonderwijs), another to prepare students for university (NL: VWO - Voorbereidend 
wetenschappelijk onderwijs), and a middle stream to prepare students to study at universities of applied 
sciences (NL: HAVO - Hoger algemeen voortgezet onderwijs). 
 
Detailed information about the structure of the system of education in The Netherlands can be found in the 
diagram below: 
 

 
 

   
ICT in the school education system in The Netherlands 
 
According to EUROSTAT statistics, The Netherlands is one of the two countries in Europe with the highest 
percentage of households with internet access recorded in 2014 (96 %). The percentage of daily internet users 
is of 90 % in The Netherlands. 59% from the people in The Netherlands used social network sites till the end of 
2014. More than one third of individuals in The Netherlands used internet storage space for saving files. More 
than two thirds of individuals in The Netherlands ordered goods or services via internet. 
According to CBS Netherlands statistics, people in The Netherlands use the Internet more and more often. In 
2015, 86 % of Internet users were online on a daily or almost daily basis, with 18% more than in 2005. 
Regarding the level of equipment (ex: computers, mobile phones, tablets), CBS Netherlands statistics on the use 
of mobile devices shows that a half of all Internet users in The Netherlands accessed the World Wide Web 
(www) through mobile devices, tablet computers and palmtop computers. More than two thirds (69 %) of young 
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people in the age category 12–25 have a mobile device at their disposal versus only 13 % of 65 to 75 year-
olds. 
 
“School systems need to find more effective ways to integrate technology into teaching and learning to provide 
educators with learning environments that support 21st century pedagogies and provide children with the 21st 
century skills they need to succeed in tomorrow’s world.” “Technology is the only way to dramatically expand 
access to knowledge. To deliver on the promises technology holds, countries need to invest more effectively and 
ensure that teachers are at the forefront of designing and implementing this change.” (Andreas Schleicher, 
OECD Director for Education and Skills) 
 
The benefits of using ICT in education, both for the teacher and for the learner, are listed in the figure below: 
 

 
  
 
Interdisciplinary teaching in The Netherlands2 

 
The interdisciplinary teaching is important in education for several reasons: many issues can only be understood 
by using knowledge from different disciplines; many follow-up courses have an interdisciplinary character; 
employers are increasingly asking for employees who not only master their own field of expertise but are also 
somewhat familiar with content, thinking and working methods from other disciplines to promote team 
collaboration; it is difficult for students to make connections between subjects if the teachers themselves have 
little experience with them. 
The interdisciplinary education is not new in The Netherlands. One example is the ANW school subject (year 
1998) related to a wide range of subjects (universe, matter, sustainability and health) that were approached 
from a number of key questions about science: How does knowledge come about? How do you know what 
where is, is everything allowed? How is knowledge applied and what is the relationship between natural 
sciences and technology?  
Moreover, some schools in The Netherlands offer learning areas in secondary education under names such as 
'People and Nature' or 'Science'.  Furthermore, in formulating the new physics, chemistry, biology and 
mathematics exam programs, domains A (Skills) are closely aligned. In addition, the national committees worked 
together on a document in which the possibilities for further coherence are further elaborated with regard to 
content, contexts and key concepts.  
 
 
Gamification in education in The Netherlands 
 
Modern education could strongly benefit from an effective use of Serious Games, an emerging paradigm in 
Technology Enhanced Learning.  Educational serious games use pedagogy to infuse instruction into the game 
play. Games are effective because the learning is practiced within the context. According to the Experiential 
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Learning Theory3, serious games could be a useful tool for building a learning space in which learners could test 
experiential learning paths. Serious and simulation games have had a significant effect on classroom education 
as well as on training programmes4, increasing the learner’s motivation5 and enabling him to embark on 
engaging and challenging learning paths6. Serious Games challenge and involve players in compelling contexts. 
This can motivate learners and show the concrete relevance and application of topics and skills that may be 
difficult to explain in words (this is particularly true for soft skills). Serious Games can be used as a lifelong 
learning tool, without time/space barriers, and as gyms where new knowledge and practices can be freely 
developed7.  
 
Despite having an entertainment component, Serious Games are designed to promote learning, primarily by 
leveraging a narrative or story centred in an entrepreneurial setting.  Serious Games differ from entertainment 
games as they focus on problem-solving tasks and incorporate the imperfect nature of interactions with the real 
world8. Previous empirical research on the use of Serious Games in education suggests that learners perceive 
gameplay as a useful education exercise that extends their knowledge9. 
 
At the Delft University of Technology in The Netherlands, instructors gamified two courses, a first-year 
undergraduate course on computer organisation and a master’s level course on cloud computing10. In these 
courses, the instructors employed a spectrum of game-design inspired mechanics to increase engagement 
throughout the term. These included: a points system; badges; status, including a ‘Hall of Fame’; an onboarding 
game to acquaint students with the course structure; social game patterns, including group projects and the 
ability to ‘unlock’ additional assignments. The instructors were able to use nearly every game-inspired 
mechanism available, as the length of the course and a variety of learning experiences in computer science 
(e.g. lectures, theoretical material, practical work and group assignments). Feedback was positive from the 
students, and instructors were pleased with the progress made.  
 

 
  
Serious games provide a safe and risk-free pedagogy for learners. The gaming landscape continues to progress 
with many more products on the market covering different learning contexts and technological advancements, 
such as virtual reality and artificial intelligence offering many opportunities for improvements in technological 
and learning sophistication.  
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Innovative approaches in education through interdisciplinarity, ICT and play in France 
 
Short introduction to the French System of Education 
 
The As regards VET in France, 3 entities deal with the National System of Education. First, at State level, the 
ministries responsible for initial and continuous vocational education are mainly those responsible for school 
education, higher education and employment. 
 

 
 
For its part, the Ministry for National Education is responsible for initial vocational education at secondary level. 
In this context, the law has assigned it several duties: it draws up frameworks for vocational diplomas in 
consultation with professional bodies, it sets exam rules, it awards diplomas, it offers a range of courses to 
pupils and on-the-job apprentices, it recruits trains and pays teachers, it monitors the quality of training and it’s 
accountable for the results and the resources used. 
The National Education Ministry is also involved in the field of continuous training for adults through state schools 
that can team together and pool their resources to provide a wide range of training options for adults. 
 
France regional authorities are also involved. They set out their policies according to their economic and social 
priorities, in consultation with the state and social partners: they draw up the regional plan for developing 
vocational training which sets out a coherent programme for developing courses of study for young people and 
adults. 
 
Professional bodies are involved as well in the system of continuous professional training. This system is based 
on the duty of businesses and industries to participate in the funding of continuous professional training for 
employees and on the right of such employees to be trained in working hours.  
 
ICT in the school education system in France 
 
The use of ICT is done at the local level through the more or less random equipment available to schools. 
Computers and online resource software are available through university libraries or Documentation and 
Information Centres (DIC) in secondary schools.  
In recent years, the French government has placed digital technology at the heart of its reforms. The objective 
is to equip schools as well as possible, to set up digital platforms to help and facilitate access to knowledge for 
students (Digital Work Environment, Myriaé, Digital Educational Resource Banks). It allows students and teachers 
to access knowledge without any time and space constraints. Finally, training in digital skills is being provided 
for teachers too (for example with professional development platform M@gistère).  
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Interdisciplinary teaching in France 
 
Interdisciplinary Practical Teaching (IPT) concerns French secondary school students and can be carried out 
through all the subjects offered by the school. Since 2017, students have been choosing their IPT and are 
required to take at least one during their college cycle. Achievements are used to evaluate these lessons (oral 
or written presentation, files). 
 
Gamification in education in France 
 
Play-based learning in France is mainly used for children in kindergarten, much less so as soon as children begin 
to grow up. However, aware of the potential benefits of educational games, it is likely that the educational 
game will soon become more democratic. Learning through play would thus require additional training and 
skills because the teacher's role is essential to lead the class in the right direction. 
Nevertheless, the game is practiced at the college/high school level through role-playing games used in the 
learning of modern languages (oral dialogues between students and role-playing). The use of role-playing is 
also present in some university courses (business management simulation, case study with the class) but it's not 
something that's mandatory in the educational programs. 
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Innovative approaches in education through interdisciplinarity, ICT and play in Spain 
 
Short introduction to the Spanish System of Education 
 
The National System of Education in Spain promotes education from the 3 to the 16 years. The educational 
structure is ordered so that kindergarten is offered from 3 to 5-year old’s. Primary school happens from there 
to the 11 years, that is with a duration of 6 years in a row, and therefore the Secondary School during 4 
additional years from the age of 12 to 16. Once that’s finished there’s the opportunity to continue with High 
School until reaching the age of 18 and starting a university degree, if decided.  
There are parallel to the university options too, much connected with professional services and with a duration 
of 1 or 2 years. Prior to the university phase, while in the High School, students have the possibility to select 
among 4 branches of specialization: ICT and Technology, Scientific Careers, Social Disciplines and Fine Arts. 
 

 
 
ICT in the school education system in Spain 
 
ICT’s are quite used within the classes since the very first starting point. For instance, interactive audiovisual 
contents within the tablets or little laptops that the national system of education promotes among our students 
(mandatory while in Secondary School, optional and dependent on each particular school the previous years) 
or multimedia boards while in class. It is also more and more common to have “Introduction to Programming and 
Robotics” courses directly embedded inside the program of the school although these are also offered as an 
elective in much places. Typical hardware and software includes Lego Mindstorms and Scratch or Snap, for 
instance. 
 
Interesting initiatives are starting to become viral among our educational institutes such as the Augmented Reality 
platform provided by the Spanish company Creavitic (http://creativitic.es/). Augmented Class 
(http://augmentedreality.education/) is a collaborative platform to create Augmented Reality contents and 
interactions for Education and it is so usable that the entire process can be achieved by the professors and 
students themselves. Other existing initiatives include interactive LBE (Location Based Entertainment) platforms 
for education like Ninus (http://btripple.ninusuniverse.com/en/) by the Btripple company, a complete 
educational site that can be “played” on the floor by real-time projections of the entire Primary School portfolio 
and content. Or the developments on Immersive Technologies delivered by companies like Tetravol 
(http://www.tetravol.com/) or Labs4Reality (http://www.labs4reality.com/), that offer virtual master plans, 
interactive media, virtual reality applications and mixed reality uses for all sorts of uses. Not to mention the 
biggest VR/AR company in Spain which is Visyon (https://visyon360.com/). It creates emerging technologies 
and experiential installations, also for immersive learning (https://visyon360.com/immersive-learning/). 
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Gamification in education in Spain 
 
In Spain there are beautifully crafted events that connect ICT and media to education like the Serious Games 
Camp (http://seriousgamescamp.es/) that is organized twice per year in the cities of Terrassa and Ermua by 
the company Humantiks (http://humantiks.com/).  
 

 
 
The event includes a specific topic on ICT and education that during the 2019’s edition featured contributions 
from specialists like Alexander Rodriguez (lectured on “Videogames as an Empathy tool” and he is the creator 
of “De Fobos y Deimos”, an educational videogame to prevent bullying); Quim Garreta (lectured on “Interactive 
Adventures to promote values and cultural contents” and he is the co-founder of Cubus Games) or Isabel Castro 
and Diego Andrés (they lectured on “Augmented Reality as an educational tool in social interest disciplines with 
kids”, both coming from the Kidytechy company), to mention some. There are other relevant events like the Expo 
Drawing ED event in the city of Madrid, where 10 to 16 year’s old scholars from several educational institutions 
presented their entrepreneurship projects as developed in class by using digital technologies; or the Educational 
Fairs that happen annually in several cities of the country where ICT companies have booths were they offer 
lots of interdisciplinary solutions for education. In addition to that, these fairs (f.i. the “Saló de l’Ensenyament” 
in the city of Barcelona that happens every March) offer multimedia technologies spaces, science hubs and even 
room escapes where the content is memorable in its delivery and always connected to education 
(http://www.ensenyament.com/). 
 
As a final remark, educational hackathon’s which are co-creation participative design workshops are becoming 
more and more popular lately. These can have the shape of a Game Jam, co-creation events where the goal 
is for students to act as artists, designers, programmers, and others, to come together and create a concept that 
can be linked to a game or app. The main constraint for participants is the compressed time frame (usually 48 
hours). The game jam experience activates the creative potential of various interested parties to co-create 
game-based learning resources and games, thus actively participate in the learning process.  In an applied 
game jam, participants are confronted with a specific question or a problem, they have to work in teams on a 
game idea, and develop a game that will contribute to this solution. Therefore, game jams are truly educational 
processes.11  
 
Last but not least, it comes clear that there are several approaches to the use of ICT’s and Gamification 
frameworks in Spain. These make the motivation towards the education and its content grow with the launch and 
design of memorable experiences. 
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Innovative approaches in education through interdisciplinarity, ICT and play in Greece  
 
Short introduction to the Greek System of Education 
 
The Greek system of Education consists of three levels: Primary, Secondary and Tertiary (Higher). The Secondary 
Education is divided into Junior and Senior highschool, Gymnasio and Lykeio respectively. The pupils who want 
to receive vocational education enroll in a Vocational school, an Epaggelmatiko Lykeio,and attend it  for three 
years normally form the age of 15 years old.  
 
 

 
 
ICT in the school education system in Greece 
 
As far as the ICT in the Greek educational system is concerned, new technologies are an obligatory subject of 
the curriculum even in primary schools. Usually ICT is taught for 2 hours per week in junior and senior high schools, 
as well. In Vocational schools the curriculum involves 2 hours per week during the 1st year, and 1 hour for the 
next two years. The weekly programme is structured differently than other fields of specialization for pupils 
who are specialized in ICT during their two last years of  studies in a Vocational school. They attend 23 hours 
of theoretical and laboratory courses (on weekly basis) with the following subjects: Programming, Networks, 
Software and safety of ICT Systems, Website-design , Web- Developing , Technical issues of Software and 
Hardware, Specialized English. The ICT lessons take place in modern laboratories equipped with personal 
computers with internet access. Usually one pc is used by two pupils, allocation that promotes the peer- and 
cooperative learning .To sum up, the pupils in Greece –apart from those specialized in ICT- are educated, 
theoretically and practically, in the use of all the basic Office software (e.g. Word, Excel) and Internet 
applications/ services.  
     
Interdisciplinary teaching in Greece 
 
The digital literacy acquired through interdisciplinary teaching is a strategic goal for the Greek educational 
system. That’s why all the specialty teachers (except from physical education ones) attend short-term and long-
term trainings, either through physical presence or through webinars in order to learn how to use ICT in their 
teaching. The Greek educators have a very good level of skills of creating lessons plans fully based on the use 
of ICT but they encounter practical obstacles, e.g. only one ICT laboratory in general high schools, often occupied 
by the ICT classes, need for permission from the headmaster and good cooperation with the ICT teacher. So 
interdisciplinary lessons are carried out only a few times during the school year.  
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Contrary to general High schools, the vocational ones have better infrastructure regarding the combination of 
new technologies and interdisciplinary learning method. Each vocational institute offering the ICT field has at 
least two laboratories which can be used by language teachers, mathematicians, physicists etc for cross-
curricular lessons. This way, digital literacy is obtained by pupils in an interesting and meaningful way and ICT 
is highly appreciated. 
 
Gamification in education in Greece 
 
The Greek educational system though has little to show when it comes to games and gamification. Apart from 
a small number of teachers who have attended some courses, mostly abroad during an Erasmus+ mobility, the 
majority is not familiar with this new concept in education.  Up to now, there has been no will from the Educational 
Policy Institute to integrate gamification in lessons although this new practice gains constantly ground.  
 
As far as the 1st Epaggelmatiko Lykeio Peramatos is concerned (1st Vocational school of Perama), ICT are used 
in an innovative way in order to motivate the pupils with low-self-esteem or learning disabilities and help them 
acquire different literacies. In that framework QR-codes have been used for recalling knowledge, videos/short 
movies have been shot by pupils for various topics, a toy car controlled through smartphone (Bluetooth 
technology) has been built, an underwater robot has been created to be remotely controlled as proof of the 
innovative. 
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Innovative approaches in education through interdisciplinarity, ICT and play in Romania 
 
Short introduction to the Romanian System of Education 
 
The education in Romania is based on a free-tuition system and is compulsory for 11 years (from the 
preparatory school year to the tenth grade). Kindergartens offer preschool education for children (usually 
between ages 3–6) and are optional. Compulsory schooling usually starts at age 6, with the "preparatory 
school year", which is mandatory in order to enter the first grade.  
Elementary school includes primary school (the preparatory school year and the next 4 grades of primary 
school). For the first 4 years a system known as “ratings” is used. Classes are reshaped at the end of the 4th 
grade, often based on academic performances.  
Gymnasium lasts 4 years and at the end of the 8th grade (usually corresponding to age 14 or 15) a nationwide 
test is taken by all students called The National Test (RO: Evaluarea Națională). 
The passing mark is 5 for each of the exams. The finishing grade (also known as the admission grade) is 
computed, taking into account for 20% an average of all the Yearly General Averages starting with year 5 
and for the rest of 80% the mark obtained at the National Test (1-10, 10 being the highest, not rounded, 
precision 0.01). High school enrolment is conditioned on passing the National Test and participating in the 
National Computerised Repartition. 
High school studies are four years in length, two compulsory (9th and 10th year), two non-compulsory (11th and 
12th year). High school students who graduate must take the National Baccalaureate Exam (RO: Examenul 
Național de Bacalaureat), colloquially known as the bac. 
 

 
 
In Romania, higher education is provided by universities, institutes, study academies, schools of higher education, 
and other similar establishments. Romania follows the Bologna scheme and most of its tertiary level programmes 
is made of three cycles: a three-year bachelor's degree, followed by a two-year master's degree, and a three-
year doctorate’s degree. 
 
 
ICT in the school education system in Romania 
 
Students have stated that there is no one else among them who is not yet accustomed to using the internet.  This 
is the conclusion stated by the National Institute of Statistics in “The population access to information and 
communication technology - 2018”. If in 2014 there were still 2.7% new uninitiated in the online environment, 
in 2015 there were 2.3%. In 2016 their number increased again to 2.7. In 2017 it decreased to 1.7% but in 
2018 the number of non- internet users decreased to zero. 
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Judging after their device access it's clear that most pupils and students have smart mobile phones in 2018; but 
surprisingly the number of people who have access to a PC or laptop is very high. 
In 2014, 77% had internet access on the mobile phone and 52.3% on laptop. The goal of using the Internet is 
firstly communication - 98.9%. That means sending emails 75.7%, video calls on net via Skype, FaceTime, 
WhatsApp - 66.8 % and socialization on Facebook, Twitter, Instagram, Snapchat – 95.4%. 
The internet is used for entertainment by 88.2% of the students while 76,7% use it to listen to music. Only 29.5% 
use the internet to watch TV. 
When it comes to watching video files via online streaming video services such as Netflix, Mubi, Amazon or HBO 
Go, the highest proportion of 17.1% is among students. Watching video files for sharing services like YouTube 
is 13.5% in 2018. Over 61% young people download games from the internet. 
 
Only 28.1% of teachers can teach lessons on a PC and 21.9% teach using portable PCs. None of the teachers 
uses the system every student has a corresponding laptop. The main causes of limited use or lack of technology 
in schools are the lack of appropriate content or applications for teaching – 30.9%, 25 % stands for the refusal 
of the school managers to use modern technology inside the school and 23.5% represent the lack of internet 
connection whereas 22.1% is due to the lack of funds for new acquisition. 
 
Interdisciplinary teaching in Romania 
 
In the teachers’ opinion computer assisted learning is the most beneficial way to study Physics, Biology or 
Chemistry – 59.7%, foreign languages -57.4%, Mathematics – 37.7%, History 21.7%. Only 3.3% think that 
computer assisted Physical Education classes are efficient. As regards the general use of IT equipment in teaching 
students, the majority of teachers consider it has a positive impact on individuals and groups. 
Consequently, 60.9% claim that students show higher interest in learning while using a computer while 64.1% 
state that the use of technology improves class attendance. 60.4 % consider that students who use a computer 
are quick-learners while 57.1% noticed that teamwork allows a development in cooperation and competence. 
The technology impact improves motivation and indulges a good number of students in the process of learning, 
experimentation and discovery. 
 
Access to technology in class enables Romanian teachers to use an innovative method of teaching. Consequently, 
46.8% of teachers are for using PCs, while 43.5% claim that that by using computers they can adjust their 
teaching to a better level of the students ‘understanding of the learning content. 43.3% consider that technology 
is useful for adapting teaching activities to the students with special learning needs. A number of 25.6 thousand 
computers are still being used in primary and secondary schools that is 6% more than in 2017. 14.8 thousand 
computers are already connected to the school network while, 16.8 thousand are connected to the internet. By 
average, there are around 11 students per computer in the countryside and up to 16 in the city. 
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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, 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, Virtual Robotics Toolkit 
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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 

“Virtual Robotics Toolkit used for group work helps the learners to communicate more 
during the lesson and increases their motivation for learning.”; “ICT and virtual robotics 
help to show how to do different tasks, complete some things to make something work, to 
have a finishing goal. So it’s 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).” 

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://robogenius.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 

“By  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.”; “Robotics, 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.”; “When 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.” 

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 
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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 valet robot. The valet robot has to find, lift and bring an item to one person in the group. 
 
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 finding, lifting and bringing 

different objects. 
Feedback 
participants 

“When 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.”; “I 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.”; “Robotics 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.” 

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/ 
 

 

 



 
 

25 
 

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 – 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 
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 

“As 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.”; “All 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.”; “ICT, 
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.” 

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 

“I really enjoyed "Story cubes", combined with role play. It was fantastic and amazing.  
The advantages of using it are multiple.”; “Storytelling 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 others’ opinion, to be creative 
by using story cubes.”; “Story 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!!).”; 
“Storytelling and story cubes helps quite much is a learner has a lot of problems in area 
of reading and writing.”; “Story cubes are really good way to start a story and you can 
do it on your own or in the group.”; “The 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.” 

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/ 
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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 

“Being 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/ 
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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/ 
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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 

“It 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 way” 

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/ 
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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 it’s 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   
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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 “newbies”. 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/ 
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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. 
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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 “newbies”. 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/   
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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/  
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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  
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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: 
• 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 
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Asociatia de Studii Socio-Economice (Romania) 
 

Discover the robots ‘world 
 

 

Name of the organization  Asociația 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/ 
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Robots limit and perspectives 
 

 

Name of the organization  Asociația 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/ 
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Coding with clever robots 
 

 

Name of the organization  Asociația 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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Colegiul National Fratii Buzesti (Romania) 

 
Soft hoarders 

 

 
Name of the organization  Colegiul Național ”Frații Buzești” 
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/ 
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 Let’s learn the ABC of Robotics 

 
 
 
 
 
 
 
 
 
 

Name of the organization  Colegiul Național ”Frații Buzești” 
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 Național ”Frații Buzești” 
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. 

 
 



 
 

58 
 

 
  

 

 

        

 

 

 

 

 

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 “ teacher” 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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