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ABSTRACT

Inquiry-based science education (IBSE) has been acknowledged as central in many curriculum reforms 
since mid-nineties. In this chapter, the authors aim to investigate the way IBSE was implemented by 
Italian science secondary school teachers in the context of the Chain Reaction Project. Thirty teachers 
attended a professional development course aimed at familiarizing them with IBSE principles. Then, the 
teachers implemented in their classrooms a teaching-learning sequence (TLS) for at least 5 hours. About 
900 students were involved in the activities. Effectiveness of the TLS was measured by administering a 
pre- and post-implementation questionnaire about Nature of Science. Findings suggest that TLS inquiry 
aspects have been only partially adopted by the teachers. Moreover, they found that students that obtained 
the lowest score in the post-test questionnaire were taught by the teachers that mostly transformed the 
proposed TLSs. The data suggest the need to develop specific training courses to support teachers in 
the implementation of new methodologies as IBSE.
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INTRODUCTION

Inquiry Based Science Education (IBSE) has been acknowledged as central to many curriculum reforms 
since the mid-nineties. The implementation of inquiry practices and their effectiveness have been increas-
ingly debated since the 2000s also in Italy, due to some recent reforms that try to innovate the teaching 
practice. However Italian school science curricula are still, in many respects, strongly content-laden and 
teachers have a limited knowledge of methods and approaches related to IBSE. The aim of this paper 
is to describe how the activities proposed in the framework of the Chain Reaction project impacted on 
school practice of the participating teachers. The paper is organized as follows. In the first section, we 
describe the Italian secondary school context. In the second section we describe how the Chain Reaction 
project was implemented in the Italian educational context. In the third section, we briefly discuss the 
main barriers that we encountered in the implementation in classroom practice of the Chain Reaction 
project. In the fourth section, we present how the Chain Reaction activities impacted on local teaching 
practice. Finally, we discuss what we have learned from the Chain reaction Project and some future 
steps we will implement.

1. REFORMS AT SECONDARY SCHOOL LEVEL IN ITALY

The implementation of inquiry practices and their effectiveness for learning are being increasingly 
debated due to recent reforms that tried to innovate teaching practice in Italy. Such efforts were mainly 
pushed to the front on the wave of unsatisfactory results of Italian students in international surveys as, 
e.g., IEA’s Trends in International Mathematics and Science Study (TIMSS)1, and were nested in the 
organization reported in Table I. Similarly, to previous school curricula developed in Italy since the first 
decades of the 21st century, the proposed reforms are implemented through specific guidelines issued by 
the Italian Ministry of Education for each type of school stream.

The guidelines list the expected student learning outcomes for each subject. These outcomes, in the 
latest version2, are organized around three transversal dimensions: knowledge, skills and competences. 
The knowledge dimension refers to the content students should know, for example, “Newton’s second 
law”. The skills dimension refers to specific abilities related to the content that the students are expected 
to acquire in a short-term time unit: in particular, they represent the ability to apply knowledge to solve 
problems, for example, predicting the motion of a body on an inclined plane. The competence dimension 
refers to a larger and more complex area of abilities that students are required to develop throughout 
their studies. Such abilities are often interdisciplinary to school subjects, since they do not concern a 
specific discipline, but rather refer to methodological and personal attitudes in different situations. Ex-
amples include the ability to support an argument or to understand a written text, as well as the ability 
to interpret a plot or a table. As such, students are expected to acquire such abilities over many years.

As a consequence, topics (or sequences of topics) to be taught are only broadly indicated in the of-
ficial policy documents; the extent and breadth, to which a specific content area should be taught (for 
instance, focusing on related processes and models), is left up to teachers. As an example, we report an 
excerpt concerning energy:
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