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Abstract. ROSSINI is a DiY educational robotics project launched in
Tyrol in 2017. ROSSINI aims at providing a platform for children and
youngsters to gain their first experiences with robotics and related tech-
nologies, viz., mechanical and electrical, as well as software engineering,
embedded in the context of both design thinking and upcycling.
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1 Introduction

In an effort to address industry’s growing need for qualified personnel in STEM-
related professions, recent years showed an emerging trend of, broadly speaking,
educational digitalization workshops and tools. After hosting the RoboCup Ju-
nior Austrian Open in 2016 we saw that there were not many such workshops
in Tyrol. Most of the educational robotics initiatives took place in eastern and
southern Austria; only some Lego Mindstorm robotics courses were offered in
Innsbruck. Seeing the need to bring educational robotics not only to schools but
also to children directly, we launched ROSSINI in 2017.

Before starting the ROSSINI initiative, we surveyed other existing initiatives
and robotic kits (e.g. [7,6,9]), attended a workshop on educational robotics4 or-
ganized by the Austrian Computer Society (OCG), and talked to several teachers
and coaches at the RoboCup Junior Austrian Open to obtain a broad overview
on different educational robotics initiatives in and around Austria. Having these
initiatives in mind we decided that ROSSINI participants, apart from getting
in touch with robotics, should not only improve the skills of 4C (collaboration,
communication, critical thinking, and creativity) but also learn problem-solving
strategies, and additionally the course/workshop should raise their curiosity. The
ROSSINI initiative targets children aged seven to twelve and, importantly, also
children whose parents cannot afford expensive robotic kits.

All the workshops are built around five core concepts (see Section 2) to bring
robotics to children, enhance their collaboration, communication as well as their

4 OCG Educational Robotics (ER) work group:
https://www.ocg.at/de/educational-robotics
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problem-solving skills, and children experience all or part of them depending on
the workshop duration:

{ Design Thinking
{ Computational Thinking
{ Upcycling and Waste management
{ Free Software and Open Hardware
{ DiY Rapid Prototyping

Finally, to give the children the ability to pursue by themselves their explo-
ration of robotics and technology, we aimed at making both the workshop and
its material easily accessible. Whereas many educational platforms exist and are
used at various educational levels ([11]; among which e-puck [9], Thymio [12,6],
Lego Mindstorms [1], etc.), their price is usually too expensive for modest fami-
lies. We thus focused on a custom platform that possesses most of the necessary
sensors and actuators to express interesting behaviors but can nevertheless be
provided to families at a low cost (see Fig. 2). For ROSSINI workshops, the robot
value amounts to 30 EUR and for ROSSINA to 65 EUR, whereas other available
platforms start around 100 EUR (excluding any workshop registration cost). We
also made the workshop fee affordable for a wide range of families: registering
for one workshop day cost 5 EUR. At the end of a workshop, the families could
choose to buy the platform built by their children. Whether or not they keep
the robot, the material to build them is available online (see Section 3).

2 Five Pillars of ROSSINI

To implement the self-imposed goals for this workshops (enhance collaboration,
communication, critical thinking, creativity and problem-solving skills of partic-
ipants) while maintaining an environment-friendly course we decided to create
the workshop on these 5 pillars:

Design Thinking

Design thinking is generally defined as an analytic and creative process that
engages a person in opportunities to experiment, create and prototype models,
gather feedback, and redesign. Design Thinking is used because it encourages
innovative thinking and finding creative problem solving strategies. It also results
in experiences that are effective and informative for learners [10].

Computational Thinking

Computational Thinking guides youngsters to express real-world problems in
computational terms. This includes the concepts of loops, updating sensor mea-
surements, and how to compute suitable output values for either a decision pro-
cess or a controllable device on microcontrollers. To avoid confusion and overex-
ertion it is important to impart this way of thinking in a fashion that makes
it easily accessible and suitable for children. The goal is to keep the design as
simple as possible for the desired task to learn.
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Upcycling and Waste Management

Just like recycling, upcycling is a way of reusing waste. In a particularly cre-
ative way, worthless material is transformed into something new and valuable.
Important issues for our workshops about upcycling and recycling are that it
is relatively easy to do, it reduces waste, and children learn how to make great
new things for their robots. It also enables creativity in finding solutions for their
prototyping.

Free Software and Open Hardware

There are many good and important arguments for using Free Software (ex-
clusively). We conjecture that schools have a social mission to promote this
strongly; unfortunately this is very much neglected in Austria’s educational in-
stitutions and (for various reasons) strongly neglected in Austria’s school system
(see e.g. [4, p. 4]). We made this one of the pillars of ROSSINI, most importantly
for the following reasons:

Cooperation: By using free software, children learn to share and cooperate.
Independence: The possibility and freedom to create and try things motivates

children to learn more (e.g. programming)
Easy to manage: Free software is stable, secure and reliable. It offers unlim-

ited access to the source code – the software can therefore be adapted to the
individual needs and, even more importantly, it also allows you to see how
it works.

Flexible: Free licensing of software means that the programs can be adapted
and modified.

Sources of supply: Due to the license terms of Free Software it is possible for
any person or institution to offer a software on the one hand and to download
and use it on the other hand.

With free software we can give copies to all participants without having to worry
about legal security – because the license does not pose any danger of illegal
use. We are convinced that with ROSSINI we are also giving children and young
people a start towards more frequent use of Free Software.

DiY Rapid Prototyping

Teaching the workshops in a fablab has several advantages. We can directly use
different prototyping technologies such as 3D printers, laser and vinyl cutters,
and many different tools are at hand. Not only is it easy to prototype and
construct physical objects at the fablab; we can speedily create them with many
types of materials. Using block-type programming for microcontrollers we can
easily demonstrate different concepts and speed up the prototyping process.
Therefore the whole prototyping process can be done in a fun, do-it-yourself
way.
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