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Introduction

Project Overview

There is the need, in all over the world, of big efforts aimed at growing school teachers with the
appropriate skills to teach coding, educational robotic, and general principle of computer science. Also
inspired by participatory design, we believe that involving teachers in designing such courses could
be a good solution for meeting their real educational needs.
We are currently working for a Google funded project related to the training of teachers on
computer science, coding and educational robotics. Even if we acknowledge the importance for
students to be able to write computer programs, however it is also essential to train teachers, build
together with them a path to free training, with activities to be done in the classroom by offering them
an educational robotics kit at low cost. Very often the teaching staff has not been trained to teach
coding, but they feel the need more and more.
In our vision, at the end of our online courses, teachers and students could be able to build a robot
on their behalf, following our instructions, and carry out educational robotics activities guided by our
materials. Teachers could also use for that commercial low-cost robots and organize lessons and class
activities guided by our materials.

Our ideas received the support from the Google Educator Grant, and thanks to this award we are
carrying out the project with the help of our students, teachers, and young research fellows. The final
learning format, current under development, is that of a free online Moodle course on educational
robotics, consisting of various modules made up of video lessons with text transcription, exercises and
tests to be carried out in the classroom and first explained to the teachers in detail. The course has
been designed according to a participatory design methodology.
We acknowledge the current difficulties of meeting teachers at school in this COVID- 19 emergency, so
that we are sending questionnaires to teachers and we are planning online meetings to further discuss
with them. We involved a first group of representative teachers by means of unstructured
interviews (4 subjects, aged 45 to 60, belonging to primary and high-school) and questionnaires (65
teachers, aged 25 to 65, belonging to primary, secondary and high-school), and will then be tested on
other teachers for further refinement in the training phase.
The educational robotics modules offer a sets of activities that can be performed with different
robots such as MBot, BeeBot, CodeyRocky and Wolly, which follow, as a level of competence and
difficulty, the E and F courses of code.org. The e-learning platform also suggest a sets of free resources
for teacher training on computer science and coding . We will put initial pre-tests as a prerequisite and
final post-tests, which will give a "stamp" on the educational robotics mastery reached by teachers.
Teachers who do not meet the initial requirements will be able to follow the in-depth training courses
described above.

The Wolly Robot

State of the Art

The educational robotics activities described above will be also proposed using the Wolly robot,
designed and built by undergraduates and fellow students from our smart HCI lab, following a codesign approach, which involved primary school children in the conception and design phase.
The main goal of the robot is acting as an affective peer-tutor for children: it is able to execute a
standard set of commands, compatible to the ones used while coding, but also to interact both
verbally and affectively with students about their results, and in the future it will adapt its behavior
depending on the user’s features, the context and the perceived user emotions.
The first robot release is made of a very common hobby robotic kit, is able to move through its four
independent motorized wheels, and can be controlled trough a web application. Its body has been
almost completely 3D printed. The head of the robot is made of an Android-based smartphone able to
show and understand emotion, and to produce vocal expression and to understand voice command.
The interaction with all the functions of movements, listening, speech and emotion management is
implemented in a set of Android apps running on the smartphone and dialoguing also with external
web services, able to control the engines through the REST APIs.
We have made a hardware simplification on the first robot’s version. In fact, we believe it is
important that a teacher/student can assemble the Wolly Arduino electronic boards without having to
use soldering iron, tin, cutters, etc. It is important that a student under 14, and her teacher, can
program the Wolly Arduino base robot with: a simple interface (e.g. Google Blockly), a simple
connection (e.g. USB or Wi-Fi cable or Bluetooth). A junior programmer, under 19, can instead use
functions contained in the libraries provided by the manufacturers of the electronic boards (e.g.
Adafruit) or she could use elementary instructions drawn from wiring diagrams and data sheets
provided by electronic component manufacturers (e.g. Toshiba)

Our work has been initially inspired by the concept of Communities of Practice (CoP), which are
defined as mutually supportive groups to assist newcomers as they find their way in a new endeavor.
In this sense, teachers could support one another at multiple levels: technical, pedagogical, practical.
Educational robotics uses is simple and practical and accompanies children to discover, explore and
experiment in learning through play. Together with educational robotics, we find Coding, the visual
programming typically proposed to children, which stimulates mental processes that allow to solve
problems of various kinds following specific methods and planning a strategy. Sharing the same
principles, it allows children to try new activities such as programming or deepen the basic concepts of
other subjects such as science and mathematics, always encouraging collaboration and sharing.
Both activities favor the introduction to a mental process, a union of human thought and the
computer system, which translates into the ability to tackle problem solving in an algorithmic way:
Computational Thinking, a set of skills that should accompany students from the beginning of their
school career, such as reading and writing. Computational thinking therefore deserves to be
introduced and cultivated in an interdisciplinary way in schools, not only to bring children closer to a
conscious use of technology, but also to develop different levels of abstraction that allow to deepen
logical aspects and deeper structures in any kind of business.

Current and Future Work
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We are currently developing a second release of Wolly. We have now the requirement of transforming
Wolly in a low cost robot that everyone could build regardless of its electronic and technical skills. The
idea is to convert the main robot architecture in a all-in-one device managed by a Raspberry Pi, with a
sort of WollyOS (Wolly Operating System) easy to download and update, also for non-technical users,
as teachers. The smartphone face will be replaced by a Raspberry Pi touch screen, while the body will
remain similar (just adding a micro camera and a microphone) but we would like to print it in
transparent plastic with a LED backlight showing its colored emotions, while we will replace the four
wheels with a crawler for more stable movements and for trying to reduce the motors from four to
only two. As far as the software components of the second release are concerned, Wolly will be now
controlled both from a desktop web-based interface and from a smartphone application. The
responsive web-based application is going to be developed in HTML/CSS and the commands for the
robot are sent and read in Python. The mobile application is going to be developed in Flutter and will
present a webview showing the web pages through which the user can take control of Wolly both in
iOS and Android.
We are also focusing on the UX simplification. We believe that it is not only important that the user can
program the Wolly Raspberry robot with a simple interface, as Google Blockly, but also to easily
download its app, and its update, and save it on a micro-SD card (e.g. from the website
learn.wolly.di.unito.it).
As far as the 3D body is concerned, at the end of the project, all the sources codes, and STL files for 3D
printing will be delivered through the online platform under CC BY-NC licence.

