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Establishment of education methodology for advanced science and development of teach
er-training program
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In this study, an establishment of effective education methodology for advanced sc
ience was performed, and a teacher-training program for advanced science was developed. Concretely speakin
g, the contents of visual teaching materials to learn advanced materials and life sciences from a molecula
r level based on the real observations using the advanced nano-imaging technology were developed. Also, in
vestigation to develop the visual teaching materials based on the real nano-observations to the materials
drawing the independent-minded learning of the child was performed. In addition, the teacher-training prog
ram to cultivate the highly qualified teachers who can teach the advanced science that are an unwilling co

ntent in schoolteachers was developed.



# X C—19, F—19, Z2—19, CK—19 (3t

1. WFZERRMA L PO 5

BHRITm AV, RS, ka2 < ek
B oFEIZ, KALTFEL LA EDL AN
W, LovL, ekt 2. HhEioZ ik
B RIT S A TR W TS S N LB
B, FEETLE L TEESN TSI
L bbT, HEFEBLCIIBEIN TV D
LW FEND D, b o L SR O FRE) R
ZFELTEBITEA D 2L, BEREn otk
DEPEICE > TEERZETHD, HirH
FREBGE T, PR & R E R R A
(B2 & AT (bl L g TR
ZHMORE] PRI o, BITHEZRT
SRR 24 AEFEICIXITIE S EM (T ERIE5E
2FEfE, WBITHEmE D) Shb, L
L. TOHEFER IO EEEKICHOW
TIEHFE TSN TV, HAENZHE - 7=#5%E
FRESEEOEITIZ M T, BHFEEN 2 &k
W 55K 0 & 7R D e B ECE 75RO L
B LA EBE R EE OERRIHRD T
HENDEETH D,

2. WHEOHEM

AR TIE, SeimBh 7 28E O EME S 5 2
BHIEMmOMENL & TN AH ) REREREED
TR0 7T AORBEBENE LTS, A
RHNZIX, dedist /A A=V THTRIC Xk
EWBEER &S LR MR
F L RN FESEREM 2T Y %R
KT D, £io, WRHAM 2 EEAEMIERAL
e TEE LEETAREDOR
B BB EITY, DT, HEHY TuE S
NDEMBP2HELFEETEIIHEOE A
MERKT D700 T AEBET S, A5
d, B S EE IS Lo BT TR
Beffrosghe) oFEEKY . I#E 5 F
NEBEWILEDZEIVILERD 5 B,

3. WO ik

SeIn B PR DO FEIED D EE HIER D
NI & EN A RERKFEOER 1 7
T LD ERNC, LTFOZ &2 LT,

(1) DT 2 A A= 0 THIRIC L 5 EY
Bz b LI B AEMBIEE o1 L
SN DFESMREAM 2T Y OB E
1To7,

(2) W ) BBRICHESSHRBM 2+ &
LOERNFOZ 5 & HTEM ~ RS E
DI DR AT > 72,

(3) K EMBDE OB WA FHETIRE
F BT D HRBREMROKERI S TR
Ta s T AESER S, Bl RS S EET T
BRI T D AR D EHMEIT OV THFE L
77

4. WFIEALE
A7 TIE. L FORERS BT,

(1) ZeTF ) A A= 0 THARIC L 5 EY
Bleta b LI EmM e AEmBl e oL
SNBSS REEM 2T Y O A
1Tolz, £7. BIEMEHEIORRE L%
NG LTz ) A A= T DORERN 7L
EEBRFRIFE O HEOM R 2~ - E L
Tikrdz, BRI, BERKIC X 2 Em
Ul & ERER E~O B EICBE T 5
WHZRFREIZOWTHRF L, T/ A A=
THOBEHERLD ) 7T 2 T& 7=, [
BElZ, T /A4 A=V ZTOBIEERE (KT
ROVEMEH) A F v o EE O LRI
WTHHEL, SNETORE ) vy x2S
DICHIE S DR FERFMEZ2 AL
7o BLERPETIX, ERM Y 0 — 7S Z
Wiz ) A A=V 7 TESHWSBND DNA
SRR ESF R EThiuE, TR
BAMG 2B N TEDL I L 2HATE
72o 2O LInF A A= T ERIT R
FEDHLDTH Y REEOMEFRFR M
B2 R X DT REME D D TV D,
EER O IR E Z R LT, EOWF%E
R ARSI, fREM =T Y OYER
ZREMRACAT o 7o, Seimbh BROA R A RSy 1
72 OB R 2O L, HRER 2
TUYDREEX T, BRI, AR
BRI KGEMIZ L HWb 2 2 HLERL
FH ED XD Il . A RO HE
B RLERIKENECTEDNS T e —R 57
JVIg EOERS T OBIEICHKS L TR, A
UPF VT 4 —DEm WM ARt T
7o 7ok, FET) 2 BIEITEK S SR EBRIL,
HEBGETHENCT W T 7 A LRI
Lol tEL,

(2) EWF ) BIRICESHREM 2+ &
HOERPIZRZ S EHTHIITEESE
LN DN EFEIEOBEEZEE OFH &L
LZenbat Lz, 74 VB E®RPEOH
B#E & OB - HREE R U R,
FENEERBICHRZ SEL T ROEHE
MEZRAEICT A2 ENTE T, ZOREITAR
WFZEDN 7 m— )L 7o SIC BN T h, fRd T
AHRAMENEWND & ZFEA LTz, ASHFZECRIR
T HEMIT, FrFEREEETO TR
LERHERAE TR e ARAR ) 23
LR (R oRE) CIERT5 2
EEBEEL TS, HEER I OERAED
SRR R T 2 Eik - BALEE DD LD
W DHEEHEOOESE L TRWICHIF
b,

it H S0 52 BT 2720121,
B OELLEIIHLETH D, AL THD
NI FIT, A% bal &, EE0FEEW
EREE2NALEOENEM ~E LB LT
WDNE 20,

(3) SeumBt a2 RBR Y 2 BA M T OHES
B L. A D EOmW LB AT



FREFEEBRTHERBEAOKRIL ST
BT 07T DETERSED T ENTE,
BUIOHENMESIT 5 A B TEE SN
Tre TOH, BEOSMLLT I0BINET
V= N OREREBZZIZ LIENEORGRL
WZkoT, T—~TLIHF - 1 BHFHES

BRZ L. ZOWHEEZRAER TN Z & TR
R FESZ LN TED IS E L, B
FEER L TE 2D, SimfPs oV TERK
S T HREZ R TSN OLEIHE & L
TEHLTND,

WHESIZS I L= B2 3T B CaFE N
Az, 10 4ELL B L T D g - )
FTIUHBENSMNED 63%F EHDH, ZHUT
Fex DIHNEY | B D BRFAERMRUICZNE S
A TWVRNWZ LD < 258 = — XTHHG
TETWHEbEEZLND, £T-. ZNE
D STRIHHES 75 100 km LA BN 7- B
KMBBIMLTWAZ LD, THEREN=
—RIZABE L TOWIUE, B 5 X EREkE I BatR 7
AEBHHEICZMT A2 L2 /RLTWVWDS, —
BITHDHN, ZMET TEmoesz 7.5
SN2 NDTEEIT o T, FAT %
BRETIER LW, | EEBEZBRRTND,
izt 7o — FNEEND, RETLNF
NI WE R DOFFIZ DWW TE Y 7= L B
BHEITEZTVWDZ ENbro TS,

BFEEN WO 23, 4L B0 ARIERD
T, BHEOFEMREN D=2 — R
By EFonsd N c&i, LrL,
SRR 2. BER D% T FHAERRICTEA
TWARWRFERENLEICR D0, 8
BTl LTRESNTWAIZHE b b,
HEBG CIIBEIND EWIFEND D,
Bl 21, BB o — 7B PR R
DHBETHENMEINTHTEH, FNEELL
PR L, fRE X A2HANIERIZEV, Zh
s NES N2 it (W SNl S §= - 35 B N= N
BIXOEREHBENEL X —SI2BWTHE
U B EHE OFREE R E WV ) BLE TAM
BREIT 22RO THD, AT
OB ERE T HRBEZ, 29 L
7o NM 2 K % SRS e BR T CTAT 5 B B
%o ARWFFERRRI IR R OF FHE O
ETNERY DD,

PR BRR O B B R S E A O i T2 1
BT D ARG D EZ PO THET L=, i
2, HREEOTEREB OBRE HL
WEME 2 4R Tk, ERR T o — T M N
21 R—=VITREM ENT WD, (A B e B
TCIHIHFADKRKETHS T LEEZD
L ESMNREESTWAZ EITHALNTH
5. WREM 72 L2 GIEH L2 ey
EEE LT T MAREORG - BIF &k
LT, F72, mBSHE OR¥ESE
HEOERIEL LEENE E D & PRSI,
S LR DO RENIFAFGFIND,

B, AR TH LT REIZ OV T, il
FOC, XIE, RFEFHRE, B L OVFERETRE
L7,

5. ERRERLE
(BFFEAREEE . WFC 003 M ONHHERFFE 381
X TR

UdEssamc) (BE o 71F)

(D Toshihiko Matsuura, Takamine Kato
Makoto Horii, Shohei Todo, Ken—ichi
Minato and Takashi  Ueno: Size
Estimation of Biological Ink Particles
Dispersed in Liquids Using Atomic
Force Microscopy, Japanese Journal of
Applied Physics Conference
Proceedings 1 (2013) 011003 (11 pages),
A FeA. DOI:10.1143/JJAPCP. 1. 011003

© @fRdnlE, REERZ, AFEIR: ki
B2 X 2 FHFBE R L B T
Y B%E, HARFEE PRIt
W, 27, No.2 (2012) 91-94, A HilE

@ Toshihiko Matsuura, Takamine Kato
Ken—ichi Minato and Takashi Ueno:
Utilization of Size—Controlled Squid
Ink Particles as Enhancer for the
Porosity of Titania Electrode in
Dye—Sensitized Solar Cell, Japanese
Journal of Applied Physics, 51 (2012)
06FG07 (5 pages) , ZmifH.

DOT:10. 1143/JJAP. 51. 06FGO7

@ Fernan Peniero Tupas, Toshihiko
Matsuura: A Comparative Study of
Science Lessons in Elementary and
Secondary Education in Japan and the
Philippines, ALMFEZEE KFHLE (HE
Bl22fm) . 62 (2012) 87-94, 7 fE
URL:http://s—ir. sap. hokkyodai. ac. jp/
dspace/handle/123456789/2847

©® e ik a2 BT 5 HEHE
2OFEE, HARFHE TS
W&, 26, No.3 (2011) 37-40, FmeltE,
DOT:10. 1143/JJAP. 50. 06GH13

® Fernan Peniero Tupas, Toshihiko
Matsuura: Comparative Studies of
Science Education Curricula in Japan
and the Philippines, FRHEEFEE,
16 (2011) 13-22, #wHif.

(@ Fernan Peniero Tupas, Toshihiko
Matsuura: Comparison of Science
Textbooks for Public Schools in Japan
and the Philippines, At¥FEZEE KFH
B (HERER) , 61 (2011) 219-228, £
WLAS.
URL:http://s—ir. sap. hokkyodai. ac. jp/
dspace/handle/123456789/2333

¥ (B 1314)

@ Toshihiko Matsuura, Takaya Saeki,
Takuya Sasaki, Ken—ichi Minato and
Takashi Ueno: Size Estimation of
Biological Ink Particles Dispersed in
Suspensions Utilizing Atomic Force
Microscopy, 26th International




Microprocesses and Nanotechnology
Conference (MNC2013), Royton Sapporo,
Hokkaido, JAPAN (2013.11.7)
Toshihiko Matsuura: Cultivation of
Scientific Communication Skills for
Student utilizing Science Teachers’
Workshop, Fourth Pacific Rim
Conference on Education, Gyeongju
Hilton, Gyeongju, The Republic of
Korea (2013.10.22).

Toshihiko Matsuura, Takaya Saeki,
Takamine Kato, Shohei Todo, Makoto
Horii, Ken—ichi Minato and Takashi
Ueno: Size Estimation of Squid and
Cuttlefish Ink Particles Dispersed in
Water from their Morphologies on Solid
Substrates, 20th International
Colloquium on Scanning Probe
Microscopy (ICSPM20), Okinawa
Kariyushi Urban Resort Naha, Okinawa,
JAPAN (2012.12.17).

SRmIE, RlEE, AFNEE: Hikl
BN L DR PHEER LB FEE = T
VY BRFE, R 24 FE R ARV REE Y
S 2 I E AR AL EE - AL,
AWEZ T R FFLRIRATY 7 7 A (AL
#e) (2012.12.8).

Toshihiko Matsuura: Practice of School
Teachers’ Workshop to Experience
Advanced Science and Technology, Third
Pacific Rim Conference on Education,
Hokkaido University of Education,
Sapporo, JAPAN (2012.7.7)

Kazutoshi  Ise, Yuki  Hoshi and
Toshihiko Matsuura: Heat Treatment
Effect in Silanization for Force Curve
Measurement, 19th International
Colloquium on Scanning Probe
Microscopy (ICSPM19), Toyako
Manseikaku, Hokkaido, JAPAN
(2011.12. 19).

Yuki  Hoshi, Kazutoshi Ise and
Toshihiko Matsuura: Fabrication of
Uniform NTA Films on Flat Substrate for
AFM Bioimaging, 19th International

Colloquium on Scanning Probe
Microscopy (ICSPM19), Toyako
Manseikaku, Hokkaido, JAPAN

(2011.12. 19).

R E  Jeimbt ¥ 2 KB % B EHE
SOFEE, Rk 23 FE B AR REE S
&8 3 R AL S S, KA KT
(BkH) (2011.12.10).

Toshihiko Matsuura, Takamine Kato

Shohei Todo, Makoto Horii, Ken—ichi
Minato and Takashi Ueno: Morphological
Observations of Size—controlled Squid
Ink Particles on Electrodes and
Insulated Substrates, 24th
International Microprocesses  and

Nanotechnology Conference (MNC2011),
ANA  Hotel Kyoto, Kyoto, JAPAN
(2011. 10. 27).

O EBrh, EEZ: ¥ T EEMROE
=XV T EER LTV R Y — ALK E
EEORT, F 33 BIEAS TAEWFES
85 83 M H AR LA RS AFK
S, MER—F T AT K F)
(2010. 12. 10).

@ M [ErmEEEE] )M
DR H LWEMENF L N FFEE~D
ISR, SERG 22 AR RS S A AF Rl A
in & fi§, dbEE K (H )
(2010. 11. 25).

@ bR T7x2T7Fy =z, g
Z: BRET 4V ECOBBHED ) X
27 AOEARSE, ALiEEE K AR
FRBEFSE 16 FFES, LEEHEE
RFBEERE (BfE) (201011, 13).

@ Fernan Peniero Tupas and Toshihiko
Matsuura: Comparison of Prescribed
Science Textbooks in Japan and The
Philippines, HARBERIZEEFXE 60 (1]
BERE, B (LUECRY) (2010.8.7).

(XE) Gt 21

O EEZ OE#HE) o EREEES
BT DHRAED TA R EZORE, [%#
B L B O FE—PERRICBIT S
FAETEODO FD2—]  FEHINRER,
fwWHEE, S, BoS—U% 103,
B R FE, 2012 4E 11 A 29 H,
ISBN:978-4906103171, pp. 35-45

© MEERE (HEHHE) The 4 HE, [F
OOZE/IF 2 72T —Huli 2 525, #ilk ©
F5— JENLKFEE NG EHE KFH
BEAS N TSR R TR 0w, fa— U8
189, IAEHIfRAt, 2011 4 3 H 31 H,
ISBN:978-4906103140, pp. 87-94.

(PEEIA PEHE)
OiiRdt Gt 1)

AT BT T XL AT REOKGE
K OV O BLE S VEIE ONS B A
FT AT TIOR3
OB Ik

A BB, B REEBE

MERIZE « ARNEATIEE N E] ST 7 25 5 P A A

FHXH « BT

F5  F5EFRE 2013-160121 &

HFEAEH B : 2013, 8. 1

EWNAOR] . EWN

6. HFFTHLER

() ez

¥AW {22 (MATSUURA TOSHIHIKO)
IEHREHE KFE - #E 4 - HEH=
WIeE &5« 50431383



