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Abstract

Relational reasoning, the ability to discern meaningful patterns from streams of information, has been considered as
fundamental to cognitive functioning and learning. Preliminary evidence showed its association with mathematical
achievement (e.g., Zhao et al., 2021). Yet, several key theoretical questions remain unanswered — 1) the contribution
of relational reasoning manifested in different modalities, 2) the specific mathematical domains associated with
relational reasoning, 3) the underlying mechanisms, and 4) the potential causal relations.

This seminar will present two completed correlational studies and one upcoming intervention study that attempted to
address the above unexplored theoretical issues. In Study 1, sixth graders (n = 230) were assessed on both nonverbal
and verbal relational reasoning as well as their mathematical achievement. Both nonverbal and verbal relational
reasoning were found to uniquely contribute to concurrent computational skills and mathematical problem solving. In
Study 2, the underlying mechanisms were examined by a longitudinal design tracking the same group of participants
(n = 189). Results indicated that while arithmetic principle understanding fully mediated the prediction from
nonverbal relational reasoning to future computational skills, the ability to represent word problems fully mediated
the contribution of relational reasoning in both modalities to mathematical problem solving.

For the upcoming Study 3, another sample of seventh graders (n = 165) will be recruited to enrol in a randomized
controlled trial. While participants in the intervention condition will receive instructions on the component processes
of relational reasoning (Grossnickle et al., 2016), phonics knowledge will be delivered for those in the control
condition. The intervention is expected to significantly improve participants’ relational reasoning as well as
mathematical outcomes.

The implications of the above studies and future directions will be discussed.
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