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1. INTRODUCTION
Based on the development of the benchmark research, in order to map out the current scene in each of the participating countries in terms of robotics teaching (IO1) and the development of the Competence Framework (IO2)
the 3rd Intellectual Output was developed. The speciﬁc objectives of this I.O. are:
Ÿ To create the links between the Coding and Robotics Competence Framework developed in IO2 and the hie-

rarchy and levels of the Open Badges which will ensure the progression from acquiring basic coding skills to
developing concrete skills to mastering robotics, from teamwork to problem solving and leadership skills etc.
(deﬁned by the Competence Framework).
Ÿ To create educational quests (challenges) that will enable young students (ages 16 - 21) to add the evidence

required for claiming a BADGE to back up their progression of competences in coding, robotics and stem/soft
skills from one level to the other according to the eco-system to be developed.
Ÿ To initiate the process of endorsement of the recognition and validation of both the Robotics Competence

Framework for VET students as well as the process of earning and issuing the ROBOT4ALL badges initially by
the VET schools/institutions/ enterprises, then the local authority, the regional-public-nation educational
authority, an ICT Validation Body, a ministry etc. so that credibility and validity is ensured.

2. OPEN BADGES
Open Badges are a digital representation of skills, learning outcomes, achievements or experience such as:
Ÿ Hard skills: knowledge, competences, etc.
Ÿ Soft skills: collaboration, communication, etc.
Ÿ Participation and community involvement
Ÿ Ofﬁcial certiﬁcation
Ÿ Authorization
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Open Badge is an innovative system used in the USA and many EU countries for the validation and recognition of
learning using the OB technology offered as an open educational resource. It is a technology which promotes
open access and participation of all stakeholders involved in badges process, while allowing the creation of synergies between the learners-earners (i.e. young people, students), the issuers (i.e. VET Schools, stakeholders,
enterprises, NGOs including the VET trainers/ Volunteers as facilitators) and the badge consumers (i.e. employers, formal education, public authorities, ofﬁcial body). This will lead to the endorsement process leading to a
transparent, transferable, valid and credible validation of a body of skills and knowledge related to a set of competences, such as coding skills for VET students and teachers.
Open Badges is a very inclusive solution: it enables anyone to get actively involved in designing, testing, implementing and promoting the learning outcomes and achievements. This is what major European documents on
Recognition are calling for, as well as Erasmus+ in emphasizing the "transparency and recognition of skills and
qualiﬁcations to facilitate learning, employability and labour mobility: priority will be given to actions promoting
permeability across education, training and youth ﬁelds as well as the simpliﬁcation ad rationalisation of tools
for transparency, validation and recognition of learning outcomes. This includes promoting innovative solutions
for the recognition and validation of competences acquired through informal, non-formal, digital and open learning" (Horizontal Priorities).
Open Badge is a visual veriﬁed evidence of achievement. It has visual part (image) and meta-data, which is encoded in the image. Each digital badge must comply with the required standard data ﬁelds, such as: issuer, date of
issue, description of the badge, link to assessment criteria, link to evidence of what badge owner is claiming, link
to speciﬁc competence framework and tags, which puts an Open Badge in relation to speciﬁc context.

3. BENEFITS OF OPEN BADGES
Ÿ Badges can demonstrate a wider range of skills and achievements of a learner acquired through formal, non-

formal and informal learning methods and activities.
Ÿ Badges are portable and veriﬁable digital objects. All this information may be packaged within a badge image

ﬁle that can be displayed via online CVs and social networks.
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Ÿ Each Badge includes the description of the achievement: i.e., it describes the particular path a learner under-

took for his or her achievement, accompanied by the evidence to support the badge award.
Ÿ Each Badge includes information about the earner's identity, a link to information about the issuer and a link

to a description of what a badge represents.
Ÿ Badges can be used to unlock learning and career pathways. They can be used to support individuals to

achieve learning goals, to provide routes into employment; and to nurture and progress talent within organizations.
Ÿ Badges can represent personal attributes that matter to employers (such as soft skills)
Ÿ Badges can be used in professional context. Thousands of organizations, including non-proﬁt organizations,

major employers or educational institutions, issue badges in accordance with the Open Badges Speciﬁcation.

4. KEY ELEMENTS
4.1. Issuer
The issuer deﬁnes a competence that could be acquired by a user, designs the learning material for it and assesses the users with regards to the acquisition of the competence. The issuer then creates a relevant badge and
makes it available for earning by any user. For each badge, the issuer should make available details of the criteria
that an earner must meet in order to be awarded the speciﬁc badge. The reviewer of an assessment compares
the evidence provided by the earner against the speciﬁc badge criteria.
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Any individual or organization can create an Issuer proﬁle and begin deﬁning and issuing Open Badges. This is
being done by a diverse range of organizations and communities, including:
Ÿ Schools and universities
Ÿ Employers
Ÿ Community and nonproﬁt organizations
Ÿ Government agencies (including NASA)
Ÿ Libraries and museums
Ÿ Event organizers and science fairs (Including Intel)
Ÿ Companies and groups focused on professional development (such as the ROBOT4ALL consortium)

An entity that can be described with a name, a description, a URL, an image, and an e-mail address is a possible
candidate to become an issuer. Furthermore, it needs a technology platform that supports the Open Badges
Speciﬁcation in order to issue Open Badges.

4.2 Badge Issuing Platforms
Many companies have badge issuing platforms compliant with the Open Badges Speciﬁcation. They provide a
wide range of services which allow non-technical users to issue Open Badges credentials. The platforms used for
issuing Open Badges offer a variety of custom services including online badge designers, badge discovery,
issuing, assessment workﬂow, display, user proﬁles, social sharing and tools to integrate with existing learning
systems. All Open Badges issuing platforms allow recipients to export their badges to other online options. This
allows users to stack and share their badges earned on different platforms and to choose their own spaces to
establish their identity on the web.

4.3. Earner
Open Badges help to recognize skills gained through a variety of experiences, regardless of the age or background of the learner. They allow earners to get awards for following their interests and passions, and to unlock
opportunities in life and work by standing out from the crowd. Earners have to register on the organization's platform and can claim a badge when the pre-deﬁned criteria have been met during the evaluation phase.
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4.4. Evaluation
There are different options for the assessment process:
Ÿ Asynchronous assessment: learners seek out the assessment when it is convenient for them instead of being

required to take an exam at a pre-determined time.
Ÿ Stealth assessment: assessment and awarding badges can happen automatically and provide immediate

feedback.
Ÿ Portfolio assessment: work samples, projects and other artifacts the learner has produced can be used as

evidence for claiming a badge.

4.5. Displayer
Open Badges are designed to be shared. By sharing them, individuals exhibit their achievements to others and
turn them into a valuable currency to unlock new opportunities. Displayers can utilize the Displayer API for retrieving earner badges from the Mozilla hosted Backpack. Mozilla set up the ﬁrst Backpack in 2011. Most issuing
platforms provide users with the ability to connect and store their badges to this Backpack. When retrieving badges form the earner's Mozilla Backpack (using the email address account), the displayer will only be able to
access those badges that the earner has chosen to be public.
Badges can also be shared:
Ÿ On blogs, websites, e-Portfolios, and professional networks
Ÿ In job applications
Ÿ On social media sites - Twitter, Google+, Facebook, LinkedIn
Ÿ In an e-mail signature
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5. TECHNICAL ASPECTS
An earnable badge is deﬁned as a badge class, using a variety of data items including descriptions, criteria and
information about the issuing organization. When an issuer decides to award that badge to a speciﬁc earner, he
or she creates a badge assertion. A badge assertion describes the data for an awarded badge. It includes the
earner's identity and a link to the generic badge class, which in turn is linked to information about the badge 5issuer. All the data for the badge is deﬁned using JSON structures. To award a badge to an earner the issuer creates
a badge assertion in JSON. The image for a badge should be a square PNG (or SVG). The ﬁle size should be a
maximum of 256KB and should not be smaller than 90 px square.
Things you can verify and explore in a badge:
Ÿ Details about the organization issuing the badge
Ÿ What the individual has done to earn the badge
Ÿ The criteria that the badge has been assessed against
Ÿ That the badge was issued to the expected recipient
Ÿ The badge earner's unique evidence (optionally included)
Ÿ When the badge was issued and whether it expires
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6. INSTITUTIONAL ENDORSEMENTS
Badges are like commercial products that have to be endorsed by a certain celebrity or institution in order to be
promoted in a wider sphere and to gain the support of the consumer. In this section, institutions from public and
private sectors, which are endorsing open badges as a recognition tool and the importance of endorsing a badge
within the ecosystem will be highlighted.

6.1. Governmental Institutions
The Council of the European Union is one of the intergovernmental institutions which have expressed their support to the open badges as one of the nonconventional approaches to recognize someone's work. In a conclusion
made by the Council and Representatives of the Government of the Member States released in November 23,
2016, it was stated that "To appeal to young people and to ensure greater impact on their lives, new settings
where young people spend their time, such as modern city infrastructure and virtual space, as well as new
approaches using innovative online and oﬄine tools (such as gamiﬁcation, GPS based activities, learning
badges or design thinking), should be reﬂected upon and taken into account in the further development of education and training of youth workers." (Council of the European Union, 2016). This statement afﬁrms that learning
badges such as open badges are one of today's trends in recognizing learners' skills and knowledge acquired by
training. Within the EU, the Lithuanian National Commission for UNESCO together with the Lithuanian Association of Non-Formal Education recommend the use of open badges to other UNESCO afﬁliated schools in the country (Lithuanian National Commission for UNESCO, 2016). Aside from these EU bodies, in 2013 the U.S. Department of Education's Ofﬁce of Vocational and Adult Education (OVAE), funded a study which "explores the feasibility of developing and implementing a system of digital badges for adult learners and the implications for policy,
practice, and the adult education delivery system" (Finkelstein, Knight, & Manning, 2013). In the US, the following
institutions have a long tradition implementing the open badges system as a recognition tool:
Ÿ EDUCAUSE- a leading association in the ﬁeld of information technology focusing on higher education.
Ÿ The Society for Science and the Public administers the Intel International Science and Engineering Fair (Intel

ISEF), - the largest precollege science completion in the world.
Ÿ The American Association for State and Local History
Ÿ The Yale Center for Emotional Intelligence

These institutional endorsements from various governmental bodies show that open badges are a legitimate
tool to be considered and one of t
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6.2. Private Sector's Endorsement
Aside from Mozilla Foundation which started with the idea of open badges, various entities in the private sector
have been using open badges. For instance, the American company Microsoft "developed a badge system for the
Partners in Learning Network (PiLN) of educators and school leaders to promote technological competencies
and relevant skills in today's digital age." (Chow, 2014). On its ofﬁcial website, the company explains why they are
offering badges: "Your digital badge allows you to easily share the details of your skills in a way that is trusted and
veriﬁable" (Microsoft, 2016). One of the well-known institutions which is using open badges is the National Aeronautics and Space Administration (NASA). In 2012, NASA together with Project Whitecard and the Wheeling
Jesuit University collaborated to convince the California Academy of Science to implement Mozilla's open badges system in "recognizing life's achievements" (NASA, 2016). Aside from companies, formal education institutions have been also using open badges as a recognition tool. In Europe, some of these institutions include Beuth
University of Applied Sciences in Berlin, Germany, Newcastle University in the United Kingdom and Universitat de
les Illes Balears in Spain (Mozilla Foundation, 2016c).

7. Open Badges for ROBOT4ALL
Open Badges provide portable and veriﬁable information about digital skills and achievements. Students can
unlock opportunities by sharing collections of badges representing desired skill sets in a dynamic, evidencebased way. Open Badges represent legitimate, authenticated achievements described within the badge and
linked to the ROBOT4ALL project. Main characteristics of the Robot4All Open Badges eco-system:
Ÿ The ROBOT4ALL consortium has designed the framework, syllabus and teaching - learning material for the

following modules (which are presented in IO2) namely:
- Coding (The objective is to obtain the Code Master badge)
- Robotics (The objective is to obtain the Robot Master badge)
- Stem and Soft Skills (The objective is to obtain the special badges - "Robot Investigator" reward for creativity & "Robot Sentinel" reward for teamwork)

10

Ÿ The ROBOT4ALL consortium has created the corresponding badges (see Figure 1). There are 3 badges for

each of the modules (1 per topic) and 1 overall Module Badge as well as an Overall Badge for the Completion
of all Modules. In order for the student to acquire the Module Badge, they ﬁrst need to complete all three
topics of the speciﬁc module. These badges are made available for earning via the e-tool, which has been
designed speciﬁcally for the learning and assessment purposes of the ROBOT4ALL project.
Ÿ Students are invited to register in the platform and take the course(s) of the ROBOT4ALL project.
Ÿ The e-platform speciﬁes to students the criteria for earning each of the badges shown below. These criteria

will be elaborated in the following section (Section 8).
Ÿ Students have to provide evidence to meet the badge criteria in order to claim a speciﬁc badge. This process

is automatized on the e-tool.
Ÿ The badges will be awarded manually via the educators through the e-platform based on certain criteria,

which are presented in the next section.
Ÿ The issuer (ROBOT4ALL Consortium) will provide the user with the opportunity (through the e-tool) to create

an account in the Badgr Backpack in order to display the earned badges there as well.
The ROBOT4ALL consortium plays a critical role in developing the ecosystem. Open Badges can support learners to achieve new collaborations, jobs, internships and richer connections between lifelong learners.

11

The ROBOT4ALL consortium has decided to divide each of the modules into three (3) topics of increasing difﬁculty. Students can therefore achieve a maximum of three (3) Open Badges for one module (e.g.: Coding). An additional Open Badge (the Overall Module Completion) will be awarded to students once they have completed all
topics. Completing all of the offered modules, rewards the student with the ROBOT4ALL Master Badge. Thus, in
total 11 Open Badges will be developed and awarded. Each Open Badge is described by the following aspects:
Ÿ Name of the Open Badge: The name of the Open Badge comprises the name of the Module and the level of

difﬁculty description (e.g.: Introduction, Basic, and Expert)
Ÿ Design of Open Badge: The Visualization (image) of the Open Badge for Module (see Figures 2 and 3)
Ÿ Main Objective: A description of the Open Badge related to the main objectives of each Level.
Ÿ Learning Outcomes: A list of the learning outcomes to be acquired. In the document IO2 "ROBOT4ALL Compe-

tence Reference Framework - Benchmarks and Indicators" the learning outcomes are presented per level.
The theoretical learning outcomes are related to the Component 2 of the Framework and will be examined
with exercises. The practical learning outcomes are related to the Component 3 of the Framework and they
will be examined using practical based assessment statements.
Ÿ Assessment Criteria: The criteria to be used to assess whether the learning outcomes of all levels have been

achieved and whether the set of skills and competences of all levels have been acquired by the students. The
criteria and the assessment methods that have to be followed in order to receive a badge are described in the
following sections.
Ÿ Evidence: The proof and the evidence of the acquired skills i.e. quiz grades, etc. This process is fully automati-

zed on the e-tool where the assessment tests are automatically graded.
Ÿ Issued by: In this section the issuer of the Open Badge is speciﬁed, which in this case is the ROBOT4ALL Con-

sortium.

8. BADGES AWARDING CRITERIA
The ROBOT4ALL e-tool offers 11 badges in total. The criteria for earning the badges for the modules, differ from
the criteria for the awarding of the last ROBOT4ALL Master Badge.
Ÿ To obtain the Code Master badge, the student must acquire the Code Trainee badge, the Code Padawan badge

and the Code Knight badge.
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Ÿ To obtain the Robot Master badge, the student must acquire the Robot Trainee badge, the Robot Padawan

badge and the Robot Knight badge.
Ÿ To obtain the Robot Investigator badge and the Robot Sentinel badge, the student must complete a set of

tasks.

8.2. Award Criteria for Overall Course Completion
Finally, the criterion, for the awarding of the ﬁnal ROBOT4ALL Master Badge will be the successful completion of
all topics of the course. Successful completion of a module means earning the corresponding module badge.
Therefore, once users receive all module badges, the e-platform will automatically award them the ﬁnal Overall
Course Completion Badge (ROBOT4ALL Master Badge) .

9. OPEN BADGES FOR ALL
MODULES AND TOPICS
The following sections present the details of the open badges for all modules based on IO2.
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Name of OB

Design of OB

Main Objectives

Learning Outcomes

THEORETICAL

•
•

Code Trainee

To learn the
basics of
programming
and set up the
C++
environment.

•
•
•
•

Understand what is
programming and
its importance.
Introduction to the
basic programming
constructs
(assignment,
sequence,
selection,
iteration), using
real-life examples.
Understanding of
flowcharts and
algorithms.
Understanding of
pseudocode.
Setting up the
environment for
C++.
Understanding the
Eclipse Text Editor.

Assessment Criteria

Evidence

Issued by

PRACTICAL

•

•
•
•

•

•

Watch video:
https://www.youtu
be.com/watch?v=n
KIu9yen5nc
Design of
flowcharts.
Design of
algorithms.
Be able to freely
use programming
constructs for
simple programs.
Be able set up your
computer
environment to
support C++.
Be able to utilize
the Eclipse Editor.

70% of Marks should be
achieved for the student to
earn the “Code Trainee”
Badge.

Evidence is
provided on the
ROBOT4ALL e-tool
because the
the
process of
ROBOT4ALL
This breaks down as 8
awarding badges is
Consortium
points from Exercise 1 and
conducted
16 points from Exercise 2 manually based on
the score of the
*For more details, please refer
students
to the ‘Mark scheme for
badges’ document.

Name of OB

Design of OB

Main Objectives

Learning Outcomes

THEORETICAL

•
•

Code
Padawan

To learn the
basic features
of C++.

•
•
•

Understanding the
Eclipse Text Editor.
Understand how to
create a project
using Eclipse.
Understanding the
general Program
Structure in C++.
Understanding the
different types and
uses of Data Types
and Variables.
Understanding the
different types and
uses of Operators.
Understanding the
use and mechanics
of functions.
Understanding the
various types of
Numbers in C++.
Understanding how
Strings behave in
C++.

Evidence

Issued by

PRACTICAL
•

•

Assessment Criteria

•

•

•

•
•

Be able to
create/start a
project through the
Eclipse Editor.
Be able to
recognize/impleme
nt the basic
structure that a
program should
follow.
Be able to
recognize and
correctly use the
appropriate data
types and variables
for a problem.
Be able to
recognize and
correctly use the
appropriate
operators for a
problem.
Be able to declare
and use functions.
Be able to correctly
use and manipulate
numbers and
strings.

Evidence is
provided on the
ROBOT4ALL e-tool
because the
the
process of
ROBOT4ALL
In total 8 out of 12 available awarding badges is Consortium
conducted
from Exercise 1 and 2.
manually based on
the score of the
*For more details, please refer
to the ‘Mark scheme for
students
70% of Marks should be
achieved for the student to
earn the “Code Padawan”
Badge.

badges’ document.

Name of OB

Design of OB

Main Objectives

Learning Outcomes

THEORETICAL

•

Code Knight

To further
expand on the
current C++
knowledge
and skills.

•

•

Understand how
the Basic
Input/output
mechanics work in
C++.
Understand the
basic types of Loops
and how they vary
from one another.
Understanding the
different types and
uses of Arrays and
Data Structures.

Assessment Criteria

Evidence

Issued by

PRACTICAL

•

•

•

Be able to Input
and Output Basic
types of data from
a program.
Be able to
recognize and
correctly use the
appropriate Loop
types for a
problem.
Be able to declare
and use arrays and
data structures.

70% of Marks should be
achieved for the student to
earn the “Code Knight”
Badge.

Evidence is
provided on the
ROBOT4ALL e-tool
because the
the
process of
This breaks down as 13
ROBOT4ALL
points from Exercise 1 and awarding badges is Consortium
conducted
7 points from Exercise 2
manually based on
the score of the
*For more details, please refer
to the ‘Mark scheme for
students
badges’ document.

Name of OB

Design of OB

Main Objectives

Learning Outcomes

THEORETICAL
•

•
•

Robot
Trainee

To learn the
basics of using
Arduino chips.

•
•

•
•

Evidence

Issued by

PRACTICAL

•
Why is robotics an
important discipline
today?
What is Arduino
and how is it
related to robotics?
Understand how to
assemble the robot
car.
Understand the
structure of the
Arduino Board.
Understand how to
set up your
environment for
the Arduino IDE.
Understand how to
create a program in
the Arduino IDE.
Understand how
the program
structure works in
the Arduino IDE.

Assessment Criteria

•

•
•

•
•
•

Watch Video:
https://www.youtu
be.com/watch?v=u
oC2ZGRI8a8
Watch Video:
https://www.youtu
be.com/watch?v=xJ
ADUtzRuks
Be able to correctly
assemble the robot
car.
Be able to
recognize the
different parts of
the Arduino Board.
Be able to set up
the environment
for the Arduino IDE.
Be able to create a
program using the
Arduino IDE.
Be able to create a
correctly structured
program in the
Arduino IDE.

Evidence is
provided on the
ROBOT4ALL e-tool
because the
the
process of
ROBOT4ALL
awarding badges is
Consortium
conducted
*For more details, please refer
to the ‘Mark scheme for
manually based on
badges’ document.
the score of the
students
The student has to earn
three PASS marks in order
to gain the “Robot
Trainee’” Badge.

Name of OB

Design of OB

Main Objectives

Learning Outcomes

THEORETICAL
•

•

Robot
Padawan

To learn the
basics of
programming
in the Arduino
IDE.

•
•
•
•
•
•

Understand the
different data types
and variables in the
Arduino IDE.
Understand the
different operators
and their
functionality.
Understand how
Control statements
work.
Understand how
Loops work.
Understand how
Functions work.
Understand how
Strings and String
Objects work.
Understand how
the Time functions
work.
Understand how
arrays work.

Assessment Criteria

Evidence

Issued by

PRACTICAL
•

•
•
•
•

•
•
•

Be able to use
correctly the
different types of
data and variables.
Be able to correctly
use the different
types of operators.
Be able to correctly
use control
statements.
Be able to correctly
use loops.
Be able to correctly
declare and use
functions.
Be able to correctly
use the string
objects.
Be able to correctly
use the Time
functions.
Be able to correctly
declare and use
array objects.

Evidence is
provided on the
ROBOT4ALL e-tool
because the
the
process of
ROBOT4ALL
awarding badges is
Consortium
conducted
*For more details, please refer
to the ‘Mark scheme for
manually based on
badges’ document.
the score of the
students
The student has to earn
two PASS marks in order to
gain the “Robot Padawan”
Badge.

Name of OB

Design of OB

Main Objectives

Learning Outcomes

THEORETICAL

•
•

Robot Knight

To learn about
the mechanics
and
functionality
of the Robot
Car.

•
•
•

Assessment Criteria

Evidence

Issued by

PRACTICAL

•

Understand how
the robot car
motors work.
Understand how
the Bluetooth
receiver works.
Understand how
the infrared sensors
work.
Understand how
the line tracking
modules work.
Understand how
the Ultrasonic
sensor works.

Be able to correctly
program and
control the robot
car motors.
•
Be able to correctly
control the car via
the Bluetooth
module.
•
Be able to correctly
control the car
through the
infrared receiver.
•
Be able to correctly
use the line
tracking module.
Be able to correctly use the
Ultrasonic sensor inputs.

Evidence is
provided on the
ROBOT4ALL e-tool
because the
the
process of
ROBOT4ALL
awarding badges is
Consortium
conducted
*For more details, please refer
to the ‘Mark scheme for
manually based on
badges’ document.
the score of the
students
The student has to earn
three PASS marks in order
to gain the “Robot Knight”
Badge.

*Special Badges

Name of OB

Design of OB

Main Objectives

Learning Outcomes

Assessment Criteria

Evidence

Issued by

Tasks

•

Robot
Investigator

To reward
Creativity

•
•

Robot
Sentinel

To Reward
Teamwork

•

Modify your Arduino robot so it can compete in a
Sumo match
Play a bowling game and see how many pins your
robot can throw
An object is on a box and the Arduino robot has to
throw it on the floor.

Modify the Car Robot in order to be able to push a
small ball. Play a football game by guiding through
Bluetooth your robot-player.

The student has to earn
one PASS marks in order to
gain the “Robot
Investigator” Badge.
Evidence is
provided on the
ROBOT4ALL e-tool
because the
the
process of
ROBOT4ALL
awarding badges is
Consortium
conducted
The student has to earn
one PASS marks in order to manually based on
the score of the
gain the “Robot Sentinel”
students
Badge.

*For more details, please refer
to the ‘Mark scheme for
badges’ document.

*For more details, please refer
to the ‘Mark scheme for
badges’ document.

10. CONCLUSION
To conclude, based on the development of the IO2 (Framework – Teaching material) and IO3 (Open Badges ecosystem), the consortium now has the tools to develop the next Intellectual Output, IO4 (the Interactive Dynamic
Platform).
Activities included in the Interactive Dynamic Platform are registering and creating VET trainers and VET students proﬁles, Linking the assessment and validation process, creating the learning environment, building the
interactivity and interconnectivity (e-Academy, e-Data bank and the e-Robot4All community) and ﬁnally the
validation procedure where all actions will be taken to accommodate the requirements for issuing the Open Badges.
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