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The purpose of this study was to examine the developmental relationship
between executive function and arithmetic for young children using developmental cognitive
neuroscience methods. Specifically, we first aimed to elucidate the developmental relationship
between executive function and arithmetic for young children using behavioral experiments. Next, we
used near-infrared spectroscopy to examine the brain basis of these tasks. Behavioral experiments
revealed moderate correlations between the arithmetic task, the working memory task, and the
cognitive flexibility task. In addition, we found the prefrontal activations during the executive
function task and the arithmetic task, but no relationship was found between the tasks. These
results suggest that the brain bases of executive function and arithmetic for young children may be
different in the tasks used in this study.



(Executive Function)

(Garon
et al, 2008) (Zelazo &
Muller, 2002)

(e.g., Block et al., 2009)

(Blair & Razza, 2007; Friso-Van den Bos et al., 2013)

(Kassai, et al., 2019)

fMRI

(e.g., Matejko & Ansari, 2017)



Dimensional Change Card Sort

2
Dimensional Change Card Sort

Dimensional Change Card Sort

Dorsolateral Dorsolateral

B Emitter

. Detector

1-16: Channel

Vefitrolateral Ventrolateral



1+2

6]




Oxy Hb MEALE (mM-mm)

Oxy Hb DZEALE (mM-mm)

0.03

0.02 —

0.01 +

0.00 +

-0.01 +

-0.02 -~

I T T 1
RDLPFC RVLPFC LDLPFC LVLPFC

FRIE

VLPFC =

0.04 -
0.03 —
0.02 -

0.01 -

I T T l
RDLPFC  RVLPFC LDLPFC LVLPFC

s

VLPFC = LDLPFC =

LDLPFC =

RDLPFC =
LVLPFC =

RDLPFC =
LVLPFC =



Kanazawa Hoshinori Yamada Yasunori Tanaka Kazutoshi Kawai Masahiko Niwa Fusako Iwanaga 120
Kougoro Kuniyoshi Yasuo
Open-ended movements structure sensorimotor information in early human development 2022
Proceedings of the National Academy of Sciences -
DOl
10.1073/pnas.2209953120
Suppalarkbunlue Warabud Chutabhakdikul Nuanchan Lertladaluck Kanda Moriguchi Yusuke 0
Promoting Inhibitory Control in Preschool Children Through Music-Movement Activities in the 2022
Classroom
Journal of Research in Childhood Education 1 17
DOl
10.1080/02568543.2022.2111482
Sakata Chifumi Ueda Yoshiyuki Moriguchi Yusuke 227
The contextual cueing effect disappears during joint search in preschool children 2023
Journal of Experimental Child Psychology 105592 105592
DOl
10.1016/j . jecp.2022.105592
Moriguchi Yusuke Phillips Steven 13
Evaluating the Distinction between Cool and Hot Executive Function during Childhood 2023
Brain Sciences 313 313

DOl
10.3390/brainsci13020313




Moriguchi Yusuke 25

Relationship between cool and hot executive function in young children: A near- infrared 2021

spectroscopy study

Developmental Science 1-11
DOl

10.1111/desc.13165

Wang Jue, Sakata Chifumi, Moriguchi Yusuke 63

The neurobehavioral relationship between executive function and creativity during early 2021

childhood

Developmental Psychobiology 1-8

DOl
10.1002/dev.22191

11 6 2

Moriguchi Yusuke

Roles of culture and COMT gene on the development of executive function

International Congress of International Association for Cross-Cultural Psychology

2022

2022




21

2022

34

2022

Wang Jue, Sakata Chifumi, Moriguchi Yusuke

The neurobehavioral relationship between executive function and creativity during early childhood

Society for Research in Child Development 2023 Biennial Meeting

2023

Wang Jue

21

2021




21

2021

85

2021

2021

Kanazawa Hoshinori

Self-organization of Sensorimotor Information Structure in Early Infancy

HypAd2023 symposium

2023




17 Motor Control

2023

2023

240

2021

240

2023

208




2022

200

(Kanazawa Hoshinori)

(60744993) (12601)
(Ishibashi Mikako)

(70962629) (32518)
(Uragami Moe)

(70805762) (33906)




