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Despite the relevance of combinatorics in the school curriculum and in discrete
mathematics, not much attention has been given to the teaching of this topic in Italy.
To fill this gap, our aim was exploring Italian students’ combinatorial capacity and
solving strategies, as well as its changes with instruction. In this poster we analyse
performances and strategies in two arrangements problems. We based our work on
Fischbein and Gazit (1988), who analysed the combinatorial capacity of children since
10" year of age, and on the set of combinatorial solving strategies described in Godino
et al. (2005). Our sample was made of 115 secondary school Italian students (grade 10,
11 and 12), 51 of which had received instruction on combinatorics and 64 with no
instruction. The students were given two open-ended arrangements problems of
distribution and selection type each one, and an analysis of the content of their written
responses was performed in order to codify the correctness and strategies used.

Both problems were difficult (4.7% and 7.8% correct solutions in the no instruction
group in the distribution and selection problem, respectively), although there was an
improvement in the instruction group (45.1% and 47.1%). As regards the solving
strategies, the students with no instruction mostly solved the problems with either
systematic or a-systematic enumeration or the product rule. Students in the instruction
group used a wider set of strategies, including systematic or a-systematic enumeration,
a formula, product rule or sub-problem decomposition, with a few students using sum
or quotient rule or tree diagram. Nevertheless, students of both groups tended to
commit the same kind of mistakes, such as producing incomplete lists of
configurations, not considering the order of elements, or incorrectly using additive rule
instead of the product rule. In summary, this exploratory research provides new
insights on the procedures that Italian students activated and their errors, an
information that would allow a teacher to improve his/her teaching of combinatorics,
by correctly reinforcing the students’ spontaneous strategies.

Acknowledgment
Project PID2019-105601GB-100 / AEI/ 10.13039/501100011033
References

Fischbein, E., & Gazit, A. (1988). The combinatorial solving capacity in children and
adolescents. Zentralblatt fiir Didaktitk der Mathematik, 5, 193-198.

Godino, J. D., Batanero, C., & Roa, R. (2005). An onto-semiotic analysis of combinatorial
problems and the solving processes by university students. Educational Studies in
Mathematics, 60(1), 3-36. https://doi.org/10.1007/s10649-005-5893-3.

4-370
2022. In C. Fernandez, S. Llinares, A. Gutiérrez, & N. Planas (Eds.), Proceedings of the 45th Conference of the
International Group for the Psychology of Mathematics Education (Vol. 4, p. 370). PME.



