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Koizumi, H. (ed.), TD Symposium on Mind-Brain Science & Its Practical Applications, Hitachi, Ltd. (1995)
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Mind. Brain, and Education
(2007-)

Blackwell
(I Wiley—Blackwell)

http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1751-228X

BARMFEA -1 RHFRIE
MEDT IV I+ —LDOHEN

©2012 Hitachi, Ltd.

Hideaki KOIZUMI

4



MIND, BRAIN, AND EDUCATION

The Best New Journal Award (AAP)

Why Mind, Brain, and
Educatiom? Why Now?

Kurt W. Fischer', David B. Daniel?, Mary Helen Immordino-Yang?®, Elsbeth Stern*, Antonio Battro’, and

Hideaki Koizumi ° (Editors)

The International Mind, Brain, and Education Society has
launched Mind, Brain, and Education to promote the integration
of the diverse disciplines that investigate human learning and
development—to bring together education, biology, and cog-
nitive science to form the new field of mind, brain, and educa-
tion. Human beings are unique in their ability tolearn through
schooling and diverse kinds of cultural instruction. Education
plays a key role in cultural transformations: It allows mem-
bers of a society, the young in particular, to efficiently acquire
an ever-evolving body of knowledge and skills that took thou-
sands of years to invent. It is time for education, biology, and
cognitive science to join together to create a new science and
practice of learning and development.

* Mind, Brain, and Education 1(1): 1-2.

Fischer et al. (2007) Why Mind, Brain, and Education? Why Now?,

(1851548 (2007))

ciples for designing schools and other educational settings
to optimize effective learning and healthy development?
Answering key questions about mind, brain, and education
requires reciprocal interaction between scientific research
and practical knowledge of educators and caregivers. There
must be a dynamic interaction between scientific research
and practical knowledge, with practice shaping scientific
questions as much as research shapes practice. For example,
research in neuroscience and genetics gains different mean-
ings and values as educators and caregivers translate it to
practice, connecting it to the ways that children act and learn
in schools and communities. Reading a book in school or at
home is not the same as reading words in a laboratory study

©2012 Hitachi, Ltd. Hideaki KOIZUMI 5
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Sano, K., Koizumi, H. et al,
Japanese Patent (1985)
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Collaboration with Miyashita, Y., ;
Sakai, K. Group, MRM (1994) R REE EBNE
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B REEREA A= T ITEFIRRBIEFRRFIFERTESE
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Fusiform gyrus observed by fMRI

[VAY a2 A =1/))
=S EEN%HEZI{t

Collaboratlon W|th Y. I\/I|yash|ta & K. Sakal S group Eﬁﬂ-ﬂ"ﬁﬁ@
Univ, of Tokyo, Proc. R. Soc. Lond. B (1995) DEHBIA~

X - E{% H B2 : Sakai et al. (1995) Functional Mapping of the Human Colour Centre with Echo-Planar Magnetic
Resonance Imaging, Proceedings of the Royal Society B 261(1360): 89-98, pp.91-92, Figs.1, 2a.
©2012 Hitachi, Ltd. Hideaki KOIZUMI 13
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Koizumi H, Kagaku (Science) (2004)

X £ Lt : MRH-500 developed by Hitachi Group
History of Industrial Design, Italy (1990)

[X]Z T : Optical Topography Developed by Hitachi
CRL, Medical Physics (1995)

A =h g8 /\ % Koizumi et al. (2003) Optical Topography: Practical Problems and New Applications,
(%ﬂﬁm AH tb—cﬁg L Faﬁ) Applied Optics 42(16): 3054-3062, p.3056, Fig.4.
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Ito, Y., Koizumi, H. et al., J. Biomed. Opt. (2000)
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EXMICEFREEER Maki A., et al & Koizumi H., Med. Phys. (1995)

Yamashita, et al & Koizumi H., Rev. Sci. Instrum. (1996)
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Near-Infrared Spectroscopy Imaging, Journal of
Biomedical Optics 4(4): 403-413, p.404, Fig.2.
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MIT Technology Review (Jan. 2003 issue)

Research that breaks the mold

Microsoft Quantum Computing A
GM Electricity Producing Vehicles
Hitachi  Advanced Brain-Imaging
GE Nano Ceramics

\_ /

Advanced Brain-Imaging

“Hitachi Advanced Research Lab’s brain-science applications program
breaks the mold with research to improve education through brain-imaging”

Adapted from the original article in MIT Technology Review Jan. Issue (2003)

©2012 Hitachi, Ltd. Hideaki KOIZUMI 20
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Suggested by Sasaki,

K. at Mind-Brain Symposium at Univ. of Hokkaido (1997)
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ENIE
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ALS: Amyotrophic Lateral Sclerosis

(For illustration, not an actual ALS patient)

Photo By Abdel Charaf
http://www.flickr.com/photos/abdelcharaf/7567172096/
CCBY 20
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ALS (Amyotrophic Lateral Sclerosis;
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Hitachi’s Collaboration with Tokai Medical School (1999)
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ALS: Amyotrophic Lateral Sclerosis
Hitachi’s Collaboration with Tokai Medical School (1999)
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Optical Brain-Machine-Interface (O-BMlI)
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Utsugi K., Sagara K., et al. (Koizumi H.) (2006)
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“Here’s looking at you, kid.” 2 “We’ll always\have Paris.”
(BOBEICER!) (LDEDIZ/RYDBOELRHS )
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B K 8 (Insular cortex)
PR{AIETEE 2 & (Medial prefrontal cortex)
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Courtesy of Turner R. * NREBARE MNEIF LM TS, 20084, p.7 [3]
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64 ch. near infrared optical topography (NIR-OT)

64 ch. Electroencephalography (EEG)
Hagiwara H., Tokyo Metropolitan University (JST/Brain-Science & Education (1))
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Cohort study on 2’'nd language acquisition

Method: Cohort Study with NIR-OT Right Hemisphere Left Hemisphere

Subjects: 484 (248f., 236m.) children from A
7 elementary schools aged 8.9340.89

Task: High & low freq. words reproduction

Sugiura, L., Hagiwara, H. et al.,
Cerebral Cortex, (2011) c

D Left Hemisphere Right Hemisphere
R , = Afoxy-Hb] i . = Afoxy-Hb]
E = A[deoxy-Hb] =— A[deoxy-Hb]
’E 003
s G
£ ,
o)
L
<J ~
* ] 10 15 53 2 ] 740 30
task task
Time (seconds) Time (seconds) *
Ch.6 (BA44) for 392 subjects Eng_LF Eng_L
100 [i] 50 50 ] -50 =100
¥ b

%

Sugiura et al. (2011) Sound to Language: Different Cortical Processing for First and
Second Languages in Elementary School Children as Revealed by a Large-Scale Study ©2012 Hitachi, Ltd. Hideaki KOIZUMI
Using fNIRS, Cerebral Cortex 21(10): 2374-2393, p.2376, Fig.1, p.2382, Fig.4.
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Wikipedia &YE#L# . Toto-tarou
http://ja.wikipedia.org/wiki/Z 7 JL:Noh_a.jpg
CC BY-SA 3.0

Funane, T., Koizumi, H.
et al., J. Biomedical Opt.
(2011).
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Funane, T., Koizumi, H. et al.,

J. Biomedical Opt. (2011).
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Tsukasa Funane, Masashi Kiguchi,
Hirokazu Atsumori, Hiroki Sato, Kisou
Kubota, Hideaki Koizumi (2011)
Synchronous activity of two people's
prefrontal cortices during a cooperative
task measured by simultaneous near-
infrared spectroscopy, Journal of
Biomedical Optics 16(7): p.7, Fig.10.
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Brain-Science & Ethics

BETHIZODELIME
4 )
(A) RFF0mE
(Ethics of Brain-Science (Neuro-ethics))
B ADMEBEERK
(RARI A= IL-BEANDER - LDDT AT 7 —)

(B) mEED XTI
(Brain-Science of Ethic)
EIPIC L > THRIBBARDIRREIEK

N J
Private communication with Rothschild E. (1995). ‘
Koizumi H, Bioethics in Brain Research, Seimei EAR#HE7HA 11845 7)(2005)
Rinri (Bio-ethics), (2006). " & S35 7 Sz ks
Koizumi H, The Concept of “Brain-Science & (2006 FFLUBRDAF AR TIRAER)

Ethics”, J Seizon & Life Sci (2007).
Aoki R, Funane T, Koizumi H, MBE (2010).
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Etymology of Science and Engineering

Science Originated from the Latin scientia
(“knowledge”)

SCI Word stem -encCe | Suffix
Scire means “understand” and its original meaning is “to Same meaning as -ent, which
separate, distinguish.” The Latin scindere means “to cut, signifies an action, a _
divide.” The Greek skei- (skhizein) means “to split.” characteristic and a state, or -ing
(from an ancient Germanic
Necessity language), which makes a gerund.

Ethics - Engineering From Latin ingenium (ability)

engineer | Noun, verb -ing | Suffix
(convert a verb to the
gerund)

. Production (output by inputting _
€NQINE | material or information) -€I' | Suffix (person)
_ . Meaning intrinsic abilities, originating from the Latin genus
en- | Prefix gine (Greek genos). The original meaning of Gen is “to give birth.”
Word stem

(Compiled from four etymological dictionaries.)

©2012 Hitachi, Ltd. Hideaki KOIZUMI 35



Ettore Majorana Foundation
Center for Scientific Culture

INTERNATIONAL SCHOOL ON MIND, BRAIN AND EDUCATION
Directors: A.M. BATTRO - K.W. FISCHER

4th Course: Educational, Neurosciences and Ethics
Directors: A.M. BATTRO — B. DELLA CHIESA — H. KOIZUMI
1 — 5 August 2009

—

,,,,,

ﬂ%t)ka%é”” 5 BLA S HHHA

©2012 Hitachi, Ltd. Hideaki KOIZUMI 36



XHIZK DD EATERT

BICEBLWDAT A7 - (R T D BASE

i B 5
100-7=93 -7=86 -7=79

| rEREESOEE

Koizumi H, £ 2000

ELy

r am

. tEEER

©2012 Hitachi, Ltd. Hideaki KOIZUMI 37



['U"(I‘/Z ﬁ I‘/*‘):T'J‘/ﬁ‘}

IOZTFY T ESAIORADEEREER
S — EME | ) | mas

= BB IR NI B b oEE)
E@ﬁnmé DR DE R

Hubble Space Telescope ElfR 124 : B I REFRA ‘
Courtesy of NASA 1MeV FE Electron Microscope Wearable OT developed by

developed by A. Tonomura’s H. Koizumi’s team
team at Hitachi CRL/JST at Hitachi CRL
KX F £WF HAERL
R = RAR
MIERF R

©2012 Hitachi, Ltd. Hideaki KOIZUMI 38



| would like to express sincere thanks to my wonderful
colleagues at Hitachi, Ltd., and many collaborators
at universities and national laboratories.
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