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ABSTRACT 
In recent years the number of girls attending technological courses, 
particularly CS courses, has been falling dramatically. At the first 
year in our class on Informatics at Department of Computer Science 
in Bari (Italy) we have only the 10% of women. This also affects 
the world of industry 4.0, few women are involved in the process 
of technological innovation of production processes. To this aim, 
our research laboratory, named Technology Enhanced Learning 
Lab, focuses on trying to make programming more attractive. In the 
hope that girls discovering computer science since primary school 
would be more interested in technology in the future.  
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1 Coding and Computational Thinking 
Coding and Computational Thinking (CT) have been 

recognized as basic skill that students should develop since 
childhood. Seymour Papert defined LOGO [1], a simple 
programming language that allows children to develop 
problem solving skills. Only in the last few years Coding and 
CT have become popular, also thanks to the new 
technologies available. Scratch [2], one of the most used 
languages to teach coding at different ages. Arduino board 
allow to program real artifacts that are able to accomplish 
tasks in physical and digital world.  

1.1 Arduino 
Arduino board was used to define a learning path 

addressed to 12-14 years old students. The aim was to 
improve motivation and engagement in technology subjects 
[3]. The final goal was to build a program to tackle two 
traffic lights controlling a wooden model of a railway 
crossing. The research question is “the use of physical 
technology, such as Arduino board, can be effective in 
teaching coding and develop computational thinking 
skills?”. The pilot test involved 25 students attending the 3rd 

class of a junior high school. The difference in the grades 
students obtained in the pre-test and post-test confirms that 
the learning activities have been effective in terms of 
knowledge improvements (Table 1). All students, both boys 
and girls, improved their interest in technology after the 
learning activities. 
Table I: Distribution of students’ grades in the pre-test and 
post-test  

Grade 10-9 8-7 6-5 4-3 
Pre-test 2 6 13 4 
Post-test 20 5 0 0 

1.2 Program Your Mind 
Program your Mind is a web app, which using an 

interaction Scratch-like aims at introducing computational 
thinking and numbers. It proposes a series of tasks, with 
increasing difficulty, to allow users to learn both basic 
coding concepts and counting. The user is asked to solve 
simple counting problems using operations such as sequence 
and iteration. To assess the software usability a 5-points 
Likert scale questionnaire made up of 10 questions was 
administered to 20 children of the 4th grade of primary 
school. The perceived appreciation of the game was 
measured in terms of screen, terminology and learning to 
operate the system. All aspects were judge positive from the 
majority of student (Table II). 
Table II: Results of usability assessment of Program your mind.  

Assessment Screen Terminology Learning 
Positive  95% 84% 79% 
Neutral 5% 11% 10% 

Negative - 5% 11% 
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