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Abstract. This work presents a new approach for teaching robotics with the 
aim of feeding curiosity in the students and of encouraging autonomous 
exploration. The activity is based on the IBSE method, a constructionist 
approach focused on the observation of phenomena and on practical 
experiments rather than on theoretical lessons. Secondary and high school 
students are involved in didactic activities based on this method, in which they 
can use robotic kits to learn about the principles behind these technologies. 
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1   Introduction 

In the last decade robotic education has gained a lot of attention, a great number of 
initiatives had been developed and several types of robotic kits are now available; i.e. 
Lego Mindstorms, developed as an expression of the “constructionist learning” ideas 
of Papert [1]. Despite this wide interest, only few schools have included robotics in 
their standard curricula. There is still an open debate on what is the best method to 
teach robotics, how to introduce this subject in school curricula and how to feed 
curiosity in youngster for technology. 
 
 
2   The IBSE Approach in Educational Robotics  

The aim of the present work is to introduce a new approach in the robotics education 
in order to feed students’ curiosity. The proposed activity is based on the IBSE 
method (Inquiry Based Science Education), encouraged by the European Commission 
[2]. It is based on the constructionist approach and it is focused on observations of 
phenomena and practical experiments rather than on theoretical lessons; it is a way to 
encourage youngsters to be protagonist in problem solving and scientific method 
rather than passive learners. Robots represent technological artifacts and let the 
students produce facts, collect data and derive concepts [3]. A pilot study is currently 
running in four classes of secondary/high school (11-19 years old) in Tuscany. A total 
of 98 students are involved in didactic activity, in which they use robotic kits and 
learn about the principles behind these technologies. The work includes lessons for 
the students taken by the researchers, training meetings for the school teachers and 
psychological questionnaires aimed at evaluating the outcomes. Our approach is 
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based on the 5E model [4], which includes five phases through which the students can 
approach a scientific problem: Engage, Explore, Explain, Elaborate and Evaluate. 
This approach well fits with technological education and more specifically with 
robotics. The Engage makes connections between past and present learning 
experiences and feed curiosity. Students are faced with the question: “What is a 
robot?”, a brainstorming is conducted thinking at movies and books, but also 
introducing real world examples. During the Explore learners actively carry on 
experiments: they are involved in physically assembling and programming a robot 
(RoboDesigner and Lego Mindstorm) and using the on-board sensors. The Explain 
helps students explicate the concepts they have been exploring and lets teachers 
introduce definitions: students focus their attention on the main components of robots 
and on the functional principles of sensors and actuators. In the Elaborate, learners 
develop deeper understanding of concepts applying the knowledge to new 
experiences in daily life. Finally, in the Evaluate learners are encouraged to assess 
their abilities and lets teachers evaluate students’ skill development: the final robots 
are evaluated, focusing on both the results and  the abilities acquired. The same 
method was used for teaching other school subjects. For example, the equation of 
motion and the relationship between space, velocity and time was derived by carrying 
on classroom experiences with robots moving at different velocity. Another example 
is the study of the optics laws by using a light/color sensor. The students show a 
strong enthusiasm in using robotic tools, thus it could be an effective means to 
transmit scientific contents. A possible critical point is the need of training programs 
for teachers, who are often not confident with robotics, in order to reinforce their 
educational competences with specific technological skills. 
 
 
3 Conclusions 

A method is presented to improve the teaching of robotics. Classes of robotics are 
carried on in four schools following the 5E Model of the IBSE method. This approach 
gives emphasis to engaging students to concept, feeding their curiosity, encouraging 
autonomous exploration and experimental activities to discover concept and theory. 
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