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Abstract
3D printers have become very popular, extensively promoting 
the maker movement. The educational project DYOR (Do Your 
Own Robot) has been created to answer the need for high-qua-
lity educational robotic resources, providing many resources 
free of charge so those interested in robotics can learn this 
discipline. This project includes a MOOC course that more than 
35,000 people have taken so far.
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Resumen
En la actualidad, se han hecho muy populares las impresoras 
3D, lo que ha impulsado mucho el movimiento maker. Apro-
vechando esta tendencia, se ha creado el proyecto educativo 
DYOR (Do Your Own Robot), que proporciona de forma gratuita 
muchos recursos educativos de gran calidad para que los in-
teresados en robótica puedan aprender esta disciplina. Este 
proyecto incluye un curso MOOC que ha sido realizado por más 
de 35.000 personas. 
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Imagen cedida por los autores del artículo.

Introduction and objectives
The culture of Open Source or free 
software, which allows the global 
exchange of information, has spread 
to new areas in the last decade. The 
so-called Open Hardware (Davidson, 
2004) consists of free access to con-
struction plans of physical objects to 
be reproduced and improved. One of 
the main success stories in the micro-
controller electronics field is Arduino 
system (Arduino-Home), which allows 
simple and cheap development proj-
ects that require interaction with the 
physical environment. In this field 
we also find RepRar project (Sells 
et al., 2010), whose objective is to cre-
ate machines capable of replicating 
themselves and it has significantly 
contributed to the use of desktop 3D 
printers. This phenomenon, togeth-
er with the democratisation of other 
digital manufacturing technologies 
(3D printing, laser cutting, CNC, 
and so on), has been named by several 
authors «the third industrial» (The 
Economist, 2012).

One of the consequences of digi-
tal manufacturing is that the robotic 
community has the opportunity to 
reach a wider audience. In this sense, 
3D printing is an important technol-

ogy in the field of robotics (Sanabria 
Peña, 2018). It is a relatively simple 
and easy process of downloading 
printable robot models, known as 
printbots, that can be used in research 
and for numerous academic activities 
(Armesto et al., 2014). These robots 
are more than just toys and can be 
used in multiple ways as educational 
tools for engineering and pre-engi-
neering studies. They can be incor-
porated into conventional robotics 
courses and into all kinds of academic 
projects. Also, printbots allow gener-
ating ambitious projects that can be 
carried out by groups of students who, 
duly coordinated, can work in a com-
plementary way on different multidis-
ciplinary activities. This document 
will explain the printbot DYOR proj-
ect (Do Your Own Robot), the associat-
ed MOOC course and the particular 
use case of the mobile robotics subject 
taught in the automation and industri-
al electronics degree at the Technical 
School of Design of the Universitat 
Politècnica de València (UPV). It is an 
optional subject in the third year that 
is part of the mention of robotics of 
the degree with 6 credits (3 classroom 
theory and three laboratory practices) 
with 30 places for students.

The primary objective of the 
DYOR project is to provide a low-cost 
educational package for robotics with 
great attractiveness and possibilities 
that can be used in different levels of 
education. The specific goals are:
· Democratising access to a reliable 

printbot for teaching robotics.
· Increasing motivation and involve-

ment with robotics.
· Facilitating mobile robotics tea-

ching.

These objectives are directly re-
lated to the following Sustainable 
Developments Goals. First, SDG 4: 
Quality Education by providing a 
series of carefully developed and de-
tailed educational resources free of 
charge. And second, SDG 10: reduce 
inequality within and among coun-
tries since it allows people with eco-
nomic resources to manufacture their 
own robots at a significantly reduced 
price and to enter the world of robo-
tics.

METHODOLOGY
DYOR is an educational package, 
more than just a robotics kit. This 
project was born at the UPV in 2016 
to be implanted as activities within 
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the Secondary School curriculum, 
training professionals, robotics wor-
kshops and at the university level, but 
also for self-taught people to perform 
their own robots and learn the basics 
of engineering.

Associated with DYOR, the 
MOOC (Massive Open Online Cour-
se) course entitled “DYOR: Design, 
manufacture and program your own 
robot” (ŚƩƉƐ͗ͬͬǁǁǁ͘ĞĚǆ͘ŽƌŐͬĐŽƵƌƐĞͬ
ĚŝƐĞŶĂͲĨĂďƌŝĐĂͲǇͲƉƌŽŐƌĂŵĂͲƚƵͲƉƌŽͲ
ƉŝŽͲƌŽďŽƚ) to extend this educational 
package to all possible interested peo-
ple. It is, probably, a different course 
from many other courses that you can 
perform, as it does not focus exclusi-
vely on one tool or technology, but 
instead provides the foundation for 
a set of tools that will enable achieve 
the objectives of the course: you de-
sign, manufacture, assemble and pro-
gram your own robot from scratch. 
Students learn to use CAD tools 
(TinkerCAD), design electronics 
(Fritzing) and Arduino block program-
ming (Facilino) and Android apps (APP 
Inventor v2). The current course is in 
Spanish, but it is planned to have the 
equivalent version in English soon. 
The MOOC course is made up of the 
topics of the following units:
· Unit 1: Introduction.
· Unit 2: CAD Design.
· Unit 3: Digital Manufacturing.
· Unit 4: Electronics and Assembly.
· Unit 5: Programming and robo-

tics.

In addition to the university le-
vel, the course is suitable for teachers 
from centres of diverse educational 
levels, each one adapting it to their 
characteristics. In Spain, high edu-
cation institutes, some job training 
specialities, and robotics associations 
workshops for children, youth or 
adults can perfectly integrate within 
their curricula, adapting each one to 
their own objectives since it requires 
very little prior knowledge and em-
ploys free and easy-to-use software 
tools.

The company Robotica Facil (Ro-
botica Facil, 2022) has ready-to-as-
semble robot kits and a training 
web portal to facilitate the possible 
demand for the material needed for 
DYOR project. Still, the essential 
material is readily available in many 
worldwide shops. The cost of the ro-

bot’s materials is around 65 €.
Figure 1 shows the CAD design of 

the DYOR robot made in Tinkercad 
in its standard version. 

The components of this robot are 
the following:
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With DYOR robot, you can im-
plement many activities, control basic 
movements, open/close the tweezers 
to manipulate objects, follow lines, 
avoid obstacles, get out of mazes and 
even remotely control the robot from 
a mobile device.

In the particular case of the uni-
versity environment, it is possible to 
delve further by modifying the stan-
dard design and adding different sen-
sors and actuators, as we will see in the 
results section. In addition, more ad-
vanced robotics concepts, such as ki-
nematic modelling, can be explained 
in this context. For differential steer-
ing mobile robots such as DYOR, the 
main purpose of kinematic modelling 
is to represent the robot’s speed as a 
function of the wheels’ speeds using 
the robot’s geometric parameters.

Results
Figure 2 shows a set of robots desig-
ned by UPV students in 2017 during 
the Mobile Robotics subject that is 

Figure 1. Standard DYOR robot version made in 
Tinkercad.

taught at the ETSID. As can be seen 
in the figure, the students, althou-
gh they had the opportunity only 
to design the standard version, were 
very motivated and involved and sig-
nificantly modified the basic design. 
These modifications included adding 
different sensors, actuators, chassis 
and even changing the wheel confi-
guration. The DYOR project gives 
them a solid foundation on which to 
work and total freedom to develop 
their creativity, thus enhancing lear-
ning.

The MOOC course linked to 
DYOR has had great success with 
many students, as shown in the graph 
in figure 3. In 2017 the number was 
lower for two reasons: it is the year the 
course was launched, and it started in 
the middle of the year. In 2021-2022 
there is also a decrease in students be-
cause it is the current academic year 
(it is counted until September).

Conclusions
More than 30,500 students have com-
pleted the DYOR project through the 
free MOOC course available on EDX. 
Furthermore, it has been shown that 
it is possible to effectively employ it at 
the university level in a subject in an 
official degree. The possibilities offe-
red in this educational package mo-
tivate the students to perform much 
more advanced and complex robotics 
assignments than those required in 
the subject. Also, there is a roadmap 
to translate the course into English 
to reach a wider audience and better 
fulfil the SDGs of guaranteeing qua-
lity education and reducing existing 
inequalities in access to robotics by 
people with limited economic resour-
ces who speak English.
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Figure 2. Robots designed by students at the UPV using the proposed methodology (incorporating their own 
modifications).

Figure 3. Students who have completed the DYOR MOOC Course.
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