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The problem of child mental health has been increasing. In recent years, it were reported that 
prevention of school education were important. Cognitive function affects mental health. The effect of 
cognitive function training "brain training" on children has also been verified, and it was reported that  
"brain training" have improved "cognitive function" and "intelligence factor". But there is no brain 
training program aimed at children's mental health. Also, there is no program that incorporates it into 
the context of school life. We have developed a brain training program which can be done in a short time 
at school and to verify effect. First, we used “mental rotation task” that activates a wide range of brain 
parts. We would like to report on the result of training for 61 university students for 2 weeks and the 
result of training at one class of elementary school 4th.The purpose of this research is to verify the effect to 
lead to tailor-made program construction by AI 

 

1.  

Wexler et al., 2017

 

(2)
1000

Kosslyn et al.,1998

 

Tomashino et al., 2016

Cohen et al.,1997
Oshiro et al., 2016

Semrud-Clikeman et al., 2012
Rogers et al., 2002

2 1 Rosenfield, 1999   
3

 

2.1  
(1)

 
(2) 61  23 , 38 , 

22.4 , SD=3.69, 19-28  
(3) : 2

(Figure1)  
, 1 2 , , iPad

MR_tr. 2
PHQ-9 , GAD-7

, CFS  

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

2K3-NFC-3a-03



 

- 2 - 

300msec 1000msec
1000msec 4000msec

4
× 4 0° 90°

180° 270° × 2 32  
(4) × 2×3 2

F
1,59 = 15.20, p < .0001, ηp 2= .205 , 

F 1,59 = 35.59, p < .0001, ηp 2= .376 , PHQ-9 F 1,59
= 13.054, p =.001, ηp 2= .181 ×

F
1,59 = 8.73, p = .004, ηp 2= .129

A (F(2.118)=20.17, p<.0001, 
ηp 2= .221) , B  (F(5.56)=25.67, p<.0001, ηp 

2= .252)  
A F 1,60  39.14, p 

< .0001, Hedge’s g = -.966 B F 1,60
4.61, p =.036, Hedge’s g = -.319 , A

F 1,60  11.16, p =.001, Hedge’s g = .489 B
F 1,60 4.68, p =.035, Hedge’s g = .401

A PHQ-9 F 1,60 8.18, p =.006, Hedge’s g = -.539
 

 (5)

 

2.2 2  
(1)  

 
(2) 4 X

34 1
 

(3) :20XX 10 23 1
iPad

2
300msec

1000msec 1000msec
4000msec

4
× 4 0° 90° 180° 270° × 2 32

2
90% 80%

3
300msec

1000msec 1000msec
4000msec

300msec 800msec
800msec

3000msec

300msec 2000msec
2000msec 4000msec

1

5  
 (4)

(F(1.33)=89.53, p<.0001, ηp 2= .731)
(F(1.33)=62.22, p<.0001, 

ηp 2= .653) 35
32 3

4
 

(5)  

 
[Wexler et al., 2017]Bruce E. Wexler, Markus Iseli, Seth Leon, 

William Zaggle, Cynthia Rush, Annette Goodman, A. Esat Imal 
& Emily Bo. Cognitive Priming and Cognitive Training: 
Immediate and Far Transfer to Academic Skills in 
Children.Scientific Reports, 6:32859,.2016. 

 [Kosslyn et al.,1998]Kosslyn, S.M., DiGirolamo, 
G.J., Thompson,W.L., Alpert, N.M. Mental rotation of 
objects versus hands: neural mechanisms revealed by 
positron emission tomography. Psychophysiology. 35, 151–
161.1998. 

 [Tomashino et al., 2016]Tomasino, B., Gremese, M., Effects of 
stimulus type and strategy on mental  
rotation network: an activation likelihood estimation meta-
analysis. Front. Hum. Neurosci. 9, 693. 2016. 

 [Cohen et al.,1997]Cohen, M.S., Kosslyn, S.M., Breiter, H.C., 
DiGirolamo, G.J., Thompson, W.L., Anderson, A. K., 
Brookheimer, S.Y., Rosen, B.R., Belliveau, J.W., Changes in 
cortical activity during mental rotation. A mapping study 
using functional MRI. Brain. 119, 89–100. 1996. 

 [Oshiro et al., 2016] Oshiro K, Nagaoka S, Shimizu E. 
Development and validation of the Japanese version of 
cognitive flexibility scale. BMC Res Notes. ;9:275. 2016. 

 [Semrud-Clikeman et al., 2012]Semrud-Clikeman, M., Fine, 
J.G., Bledsoe, J., Zhu, D.C., Gender differences in brain 
activation on a mental rotation task. Int. J. Neurosci. 122, 590–
597. 2012. 

 [Rogers et al., 2002] Rogers, M.A., Bradshaw, J.L., Philips, J.G., 
Chiu, E., Mileshkin, C., Vaddadi, K., Mental rotation in 
unipolar major depression. J. Clin. Exp. Neuropsychol. 24, 
101–106. 2002.  

 [Rosenfield, 1999] Rosenfield, S., Gender and mental health: do 
female have more psychopathology, men more, or both the 
same (and why), in: Horwitz, A.V., Schneid, T.L. (Eds.), A 
Handbook for the Study of Mental Health: Social Contexts, 
Theories, and Systems. Cambridge University Press, New 
York, pp. 348–360. 1999. 

The 32nd Annual Conference of the Japanese Society for Artificial Intelligence, 2018

2K3-NFC-3a-03


