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Abstract

Developmental Relationships Among Alternating Bimanual Grasping,
Executive Function, and Self-Recognition in Early Childhood

YOKOIGAWA Mika*
*Graduate School of Human Environmental Studies, Kyoto University
TANAKA Shinsuke**

**Institute for Liberal Arts and Sciences, Kyoto University

Alternating bimanual hand grasping has been applied to developmental diagnosis as an important
indicator of the acquirement of two-dimensional reversible operations in early childhood. This study
aimed to investigate developmental changes in the alternating bimanual hand grasping, and to clarify
developmental relationships among alternating bimanual hand grasping, executive function, and self-
recognition in early childhood. Fifty-four young children participated in hand skill tasks of alternately
grasping a rubber bulb with each hand which consisted of three conditions: (1) 1-second switching with
model, (2) 2-seconds switching with model, and (3) no model. They were also required to draw a self-
portrait to assess the developmental features of their self-recognition, and to perform executive function
tasks; Dimensional Change Card Sort (DCCS) task and number repetition task.

The results show that the operation level of 1 -second switching increased at around 4 years of age,
while that of 2 -second switching increased at around 5 years of age in conditions with model, that of
autonomous switching with no model increased from 5 to 6 years of age. It is suggested that 1-second
switching correspond to the sprouting of two-dimensional reversible operations, and 2-second switching
to the stable competence of two-dimensional reversible operations. Furthermore, it was found that self-
recognition significantly correlated with executive function, and executive function was found to be
significantly correlated with 2 -second switching alternating bimanual hand grasping. These implied
that self-recognition is the basis of early childhood development.

keywords: early childhood development, self-recognition, self-portrait, bimanual hand grasping,

executive function
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