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In this paper we analyze some of the most used programming methodolo-
gies but in the Spanish high school level. There are two main trends in
high school programming, blocks and text code. Although there are some
relevant studies that show block programming is an easy way to learn the
fundaments, when it has to be applied to a field like robotics sometimes
may be very limited. Programming by blocks is not a very mature method-
ology based on structural programming. Some tools for this kind of pro-
gramming are Ardublockly, Bitbloq, Scratch4Arduino, or Lego software.
Nevertheless, programming by text code has been used since almost the
beginning of computer science. The most common programming lan-
guages for this kind of methodologies are C++ through using Arduino, or
Python. Thus, we show the main features for these programming tools
providing a general vision on which to choose depending on what you pre-
tend to teach.

1 Introduction

In the last few years technology has evolved exponentially, being this one
of the most influential factors in our society. More and more, new genera-
tions have to adapt to this great evolutionary leap in order to meet the chal-
lenges of technology.

Nevertheless, these new generations have been growing surrounded of the
new technologies, acquiring new knowledge about computer science and
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engineering. This makes it essential the incorporation of specific branches
in science within the educational contents.

Nowadays, educational robotics is one of the most emerging disciplines for
learning and reinforcing knowledge about computer science, electronics,
programming, mechanics, etc. (Mubin, 2013), (Benitti, 2012). Robots are
used as "edutainment" platforms, generating a good learning atmosphere.
In this way, a greater interest and curiosity are generated in the student
(Eguchi, 2010).

In Spain, this discipline has been integrated within the educational system
by means of a new subject called “Technology, Programming and
Robotics” (Spain, 2015), representing an important evolution of education.

Nevertheless, within educational robotics, there are different basic skills
where the programming is highlighted. To teach programming improves
many skills of students, such as logical thinking and resolution process,
understanding better the world around them. A successful learning causes
an increase in the motivation of the student (Hirst et al., 2003), (Pésztor,
2013), as well as the self-confidence is reinforced (Yamazaki et al., 2015)
when the desired objective is achieved. Communicative and social skills
are also reinforced (Pap-Szigeti, 2007), since students work collaboratively
to solve all the problems raised.

In order to confront the challenge of the programming teaching, teachers
need support with different tools and methodologies. A review of some the
most used programming tools for the educational field in the Spanish sec-
ondary schools are presented in this work. A description of the tool is pro-
vided, as well as the methodology used and its main features.

This paper is structured as follows. Section 2 presents a description of the
selected programming tools. And Section 3 presents the preliminary con-
clusions and future works related to this paper.

2 Programming tools

In this section we present some but not all of the most actual and usually
used software to teach programming oriented to robotics at Spanish high
school. For each, we show a general description to place the reader in a
specific context. Next, we briefly present the methodology used, and final-
ly the main features they offer to young programmers and teachers.
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2.1 Arduino

Arduino software (Fig. 1) is one of the most used in the world for pro-
gramming low-cost microcontrollers, very often used in robotics. It has
been used mostly to teach basic programming or real-time projects.

Blink | Arduino 1.0

File Edit Sketch Tools Help

00 BHH

Blink

*
Blink
Turns on an LED on for one second, then off for one second, repe

This example code is in the public domain
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void setup() {
f initialize the digital pin as an output
// Pin 13 has an LED connected on most Arduino boards
pinMode (13, OUTPUT);
H

void loop() {
digitalWrite(13, HIGH);
delay (1008) ;
digitalWrite (13, LOW);
delay (1000}

Arduino Una on jdevittyACM1

Fig. 1. Integrated Development Environment (IDE) for Arduino software.

Arduino can be programmed directly in C or C++ languages (Arduino,
2016). These kind of languages usually are very difficult to learn if the
students do not have previous knowledge in programming. Nevertheless,
Arduino uses a simplified version to try to help non-professional pro-
grammers.

Distinguished features are, for instance, the sefup and loop functions. The
first has the particularity to be called at the beginning of any program. It
usually contains initializations and the assignment for the analog or digital
inputs/outputs. On the other hand, the second function must contain the
main code, but with the particularity that is continuously executing.

2.2 Bitbloq

Bitbloq (Bq, 2016) is an IDE developed by the company Bq. Bitbloq can
be used to create programs using blocks or code (Fig. 2).

The methodology used by Bitbloq is based on creating some pieces of
code by blocks which contain a specific functionality. Moreover, it is pos-
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sible to visualize the source code auto-generated by those blocks. In addi-
tion, it is also possible to program electronic objects like sensors or actua-
tors — common elements in robotics.

Fig. 2. Bitbloq online IDE.

Finally, Bitbloq is specially designed to using its own microcontroller
board called ZUM Core. But it also allows using a generic Arduino UNO
or a derived like the Freaduino UNO.

2.3 Lego Labview

Lego Mindstorm kit has different ways to be programmed. Nevertheless,
the easiest and most affordable software is usually the software Lego pro-
vides in its website, EV3 Software (LEGO, 2016).

This software is compatible with the last version of Lego Mindstorm
(EV3) and it can be installed in a PC/MAC or tablet. For the previous ver-
sions of Lego Mindstorm, there is also available the corresponding soft-
ware.

This software is based on National Instruments LabVIEW (National In-
struments, 2016). It is a software which uses an icon-based drag-and-drop
programming interface (Fig. 3). In this way, the user can create your own
programs by blocks flowcharts, without the need in order to create large
lines of code. Each of the sensors and motor that compose the kit has a
block, which can be configured with different variables. The user can con-
trol and read sensor data by Bluetooth, WI-FI or mini-USB port.
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Fig. 3. Lego Labview IDE.

The software is conceptually very simple and together with the simplicity
of the interface is ideal for children and professors with little programming
experience. But, this type of programming has one inconvenience: the cre-
ation of complex actions can be complicated, since the blocks program-
ming does not offer great freedom. Also, unlike other software, this soft-
ware has a home edition, which is free, and an education version, which
has to be paid.

2.5 Scratch4Arduino

Scratch4Arduino (S4A) has been developed at Citilab by the Edutec Re-
search Group (Citilab, 2015). This software is based on the software
Scratch, developed originally by the MIT.
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Fig. 5. Scratch4 Arduino IDE.
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S4A programming uses blocks that represent the same as the elements
available for Arduino and Scratch. It has many types of general blocks like
events, loops, conditionals, operators, etc. Furthermore, it has specific
blocks for the input/output of analog and digital signals, useful for an Ar-
duino board. Finally, it has also available all Scratch blocks for creating
graphical and sound elements.

S4A is distinguished by its simplicity (Fig. 5). Thanks to that, it is an ideal
tool to start programming. Through a connection to an Arduino board, it
can use electronic components for controlling graphic elements. Moreover,
it allows to program mobile robots, but being permanently connected by
USB, a very important disadvantage.

2.6 Visualino

Visualino (Visualino, 2016) is a software with a visual programming envi-
ronment for Arduino, which is composed of different work environments
where the different elements used for programming of the board are dis-
tributed. This software allows you to create code via block diagram. This
software is Open Source and multi platform, requiring the version 1.6 of
the Arduino IDE.
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Fig. 6. Visualino IDE.

The programming is done by block flowchart, whose programming is
based on Blockly of Google (Google developers, 2016) and Bitbloq of Bq
(Bq, 2016). The different elements are organized in work environments:
variables, mathematics fields, control blocks, pin functions, etc., in addi-
tion to having environments for the ZUM board and Octopus components
of Bq. The program can be loaded to the board via USB or Bluetooth.

The interface of Visualino (Fig. 6) is very visual and simple, which con-
tains the basic functions that Arduino IDE has. Unlike other software as
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Bitbloq, Visualino is very practical, since inside the code editor you can
see and edit the block flowchart, and in parallel, the native code of Arduino
is shown. Also, it lets you organize the elements of the code in the differ-
ent functions, setup and loop.

3 Conclusions and Future Work

As we have discussed, it is easy to see that software is an important part
for teaching robotics and may be a hard task to select which one to use.
For that reason, we can reaffirm that software based on blocks is the best
option for students who do not have a previous experience but it may be
limited when trying to develop more complex tasks. Nevertheless, tradi-
tional programming software like Arduino IDE may be the best option for
students with previous knowledge using blocks.

As a future work, we will do an essay with students. In this essay, we will
compare the difference between two groups of students. The first one will
learn to program using only blocks and the second group will use only the
traditional methodology. The final goal will be to obtain some metrics use-
ful to test new software systems.
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