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Early-exposure Effects of Science Education in Elementary, Middle, and High

School: Graduate Student Questionnaire Survey

Hiroyoshi INnoug, Kayo Morisuiva and Ayako Morr

Summary——~"To develop human resources capable of taking charge of Japan’s future
science and technology, the government is aiming to enhance science education
in elementary, middle, and high schools, and learning evaluation and connection
to the learning have become an important mission of universities. For example,
Japan’s Super Science High School (SSH) system has already existed for 18 years, and
evaluations of its outcomes and details of improvement are under way. This survey
investigated nationally how early exposure to science education in the elementary,
middle, and high school affected graduate students in science and technology, with
the purpose being to consider the ideal way to advance science and mathematics
education in elementary, middle, and high schools in the future. The survey was
conducted between January 2016 and March 2017 among master’s and doctoral
students in medicine, science, and engineering programs in universities across Japan
and those who had completed such programs within the past three years. After
obtaining the approval of each department and each laboratory, the researchers
sent the survey and the attached questionnaire to each department and laboratory
separately. The questionnaire was anonymous and stated that answering was strictly
optional. Most of the questionnaire was available on the Internet to be filled out. The
survey obtained a total of 544 valid responses from students from 29 graduate schools
in Japan; the response rate calculated from the number of responses to the number
of questionnaires distributed was 21.6%. There were many responses from graduate
students in master’s programs, and those aged 22-24 accounted for 81.1% of the total.
There were 390 male respondents, 133 female respondents, and 9 unspecified. When
the answers were scored and compared for the three items “interest in nature,” “i

interest
in theory/principle in science and technology fields,” and “experimental technology
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in science and technology fields”—those who had experienced extracurricular science
and mathematics education at elementary, middle, and high school answered that
they had significantly improved compared to those who did not. On the other hand,
the difference was not significant in “ethics in science and technology fields (research
ethics, bioethics etc.),” “searching techniques, such as documents,” and “English
ability (speaking ability, reading comprehension, etc.).”

1. BRE

BTE, WOHEITIIFRERDOTDE DRI - HiffizH 2 2 A OB R Z BV, MRS
B BRAEEORFEZE>TEY, ZOFHli R ORISR FADEE Lt L > T 5, fl
ZUE, EEYRICEIT % SSH (A= 8—=H A4 TV ANA A7 —)b) HIEIEBEC 18 4EHZl 2
TEY, ZOWAEHIN & SBRDOZEFETNE JPBIERGN SN Tw 5, AFETIE, s/
PR OBEHE D, HROKFAGEICED X ) REEE 5 2 1022w TREINHR .,
E5I1, AFEZET, SBO/NPESFARICE T 2 0ENHEEEE D H ) JTI2 oW TELRT
52 ERHNET S, AFHAIL 2016 £ 1 H~ 2017 4 3 HOMiMIC, 2EOKFOEEL RN
BTREMICHTIE S 2B LD 2 CIFEEHEOEREE, LOIho o2 T 3 FM
WOHEZNRE L THEML 7z, AFEIZSAE, SRR OMEE 2 &8I, HERfto 7
Y — FARE 2 B LR OSSR BN 2 BN L, 77— MR, #WEAT
HY, MEFEFHHEETHS 2B L7, £/, —HHICEHLTBA I —Fy F o7
=7 x—LEFEL, AT EHREH- 7, KFHAETIIRED 29 KO0 6 0]
BEDH D, 543 L0 S EMAEZTR K, T v — FRBEEORABIIN T 5 RINE D &GS
N7MERIL 21.6% TH > 7z, BLIRICET 2 REHAD S DMENEL (, 22 ~ 24 KD
BHIZEED 81.1% % Hd 7z, RN BEME390 44, L1334, KEZE 204 Th-o7k, TH
RANDEIL, TR - Bt B OB - A DRIL) KO TR - Beffior iy o Sk, o
SHEHIZDWT, &% %2 2 a7{b L TR L 286, /ADNFEKIR ICE O BUECE % Bk L
REDPRB L o B L CHRICMELZ EME L, 5T, TR - BB o
BO(WFoefaBl, et &), TSRS oMM, TEEOR (R, S % L),
B ETI, ZTORIERTIER»o7%,

2. HE - MBS

BUE, THETIZRPEROERBENICIERETE 2 \WMOBRZ HINIZ, NESsEarics i 2 8
FHHEOREZE>TE D, ZOFHliE L VEERARE, KIS, WHEREE OEE 2l & 7%
2 T3, B, BEARICTE TS SSH (R —=H A4 v 2 g 27 —)b) HlEIZBEIC
I8EHZIMATE D, ZDOPRBGEE L S ROLFFHHDSBIER SN TV 5, AFETIE,
INS/PNEFEALDOBLEE D, MARADRAGEIC ED &) k#2520t 0w T2aE

48



WIFE BB 12 3B 1 5 FIREEE ORR O I - 7RIS - REHL)

N2 ZEZ2HME L, 3610, KEZHET, SRO/NTEFEAICE T 2 EERE
BEFEDOHYTITOWTEET Lz HIWE L,

3. HAE - HRTE

A I1Z 2016 4E 1 H~ 2017 4£ 3 HOWIMIC, 2E D KFED PR OV TR e §
LELHAD 2 I LB OEREE, KON 0BBR2B TR IEMNOEEZNRE LT
FEWi L 7o, AFEIIEAE, SABOMERE ZG 212, MRRMHO7 v 7 — M ELZ &
R OB AR 2 XA L7, 7y — PRAERIE, B4 THhD, RIFZAHE
BTHLIERTWMLL, 72, HMBEALTBA Yy =%y b EOT7 Vv r— b7 4 —2%5
EL, itATEHAZE- T,

7B, KRECBLIHmC CHEREL RS, MELALHDAZNRIZT v /7 — b %3
L7,

4. RE - MRER

(1) EEEOBHSE

RHETIERED 29 REGEOFE» G RIEDRH D, 543 /v 6 BMNE 2B, 7V 7 —
A EORAEI T 2 D 6 R S N RIL 21.6% TH o7, MIEHDFEK
OQAERIE Z 2% 1 ISR T, B LIBICE T 2 KEbED S DlIENS {, 22 ~ 24 RO WIEH
132D 81.1% %z o7, WNNEHME390 £, M 133 44, RWIZ 204 TH -7, HIEEHIC
WRESE, AE, FASE, b, BE, 2 oMo 6 DB THEER O R Sat, Ok
R, EL29 4, ASL209 44, FASZ 294 44, WAL 8 HTH o e, BEK D Z DDOFEIEDH X
3HTHoT, BEDOKIEE (63.3%) ZAZELMEDOREF LD,

(2) BATOEYHE DR

M 1DXHIZ, 59.1%ICdH7- 2 318 AN CHEHBE LM LIz 2 LI ENado
Too —J7C, 225 0SSN COMEN BB 2 Za L 2 L RE L e, 2 CHAMOBEHE L
i TEREED ), TEESTOmEEE), TRERERIERE) REERKR L, TA— =Y 4V
ANA AT =) (SSH) ) IOV TIEHBREAEBETH 20, 2EOEKETRTHZHL Tk
W2 EDS, AFETIEHENEFR UKL L,

NS BT OMBEE %2 X 7e BB ERERET O £ ORI THRE 213702 5 IR T
(EHETTEE) . ARNCBIL TRAHE LEDE 5T, S oBEBEE A2 L 7% -
TWade, AINERIRRICHRERR L 72503 76 44, hep B ARISHESR U 7 5 D3 82 44, VRt ARUC e
LB 156 4Th D, SRR OIINCB T 2BBHEBE 2T 2E2B 032 L
Hortkot, 612, ZOWNRBRR 2D L) IChko7, &, 20, ONEEIIET

49



BEMER AR H AL - AR No. 66 (2019)

R 1. I RABEE O A B O iR

SEF TEL SEHi RRFEEL
et 1% 226 21 j#% 1
et 24 247 2 i o
i 14 18 P i
L 4 4 25 % 44
5 4D 0 26 1k 18
BEAS (f5-1:4€ 3 4 DIY) 6 26 i~ 2
WEAS (f445 3 4R L) 6 I 3
[ % 543 [EES s 543

* 224E 1 2016 4F 4 A 1 H IR OB,

INERE, 24%

1. B COMBEEORE () RUOEZks (F)

2L NISTO70 775, ™ALV AX Y7 (ST, TERKROFREN), "BE%EL
ETIATHRICE TR % & ToLEE 27> %), T4 v 2% v v 7, TSBC
(Summer bio college) ;, "EEBBz—E8 / — )V EHZEHILEO B COWEYEIE, Ltk
ST, HERED TZ2ofl; OWNEIE THBRORAEINEE ORI, THWEIEE, 2Lk
T2, NERD T2l 13 "ERDH 2 Hivtkoi, TEEHOAGEEE, THIGE I
DORFEHE ), THOHE (A 22 ZHEE) ), THEENLEHICEE D, oM EETH
Wz Lz, ), "RNREECORIAHE, EThot,

51T, FMIARRERIIR L v, Al - BRORIC, A v Ey 7 (BEFY
VEYIRY 2T A v Ey V7, PELEL) NOSMoAREZRIE IS, 64%D
BB EH D EREL 7,

50



WIRE BB 12 3B 1 5 FHIREEE ORR O I - 7RIS - REHL)

INERR

con BEER
4%

KEH R
TEER
9%

KEHRB
TRER
10%

Y5 TER
(F4eER7% &)
27%
WisE/NPOEAE

o5 &R AT BER
(RE#pn L) 33%

51%

TBIEE/NPOEA S
95 TES MM 2 ED
(RHER &) 0%
35%

KREHREE
sl T30
/NPOEA 20%
EhiRet
v 5ER
14%

SPP
2%

B 2. /I s T OISV EEEE O 2 ke

REE_ DHLEN #EE  bhoLL

Ead % @oTETFLE S e
* 1%
HEHEMMAE FAEA T h ot
2ot 14%
16%

eEELE

PORELE SOx

33%

KRER ELI=
42%

3. NEFE PR TR ST 2 4. ANPESFE PR TR T 2 52 L 7
itk L 1e B O HRNDBILZAL FHORE: - Bl B OB - A OBLZL

() NAEEZREFOFNBHFBF T > REREZNRIC, UXFBICK > TREAVED
NEDKSICER LI,
1) AANOBLDZA
K3D&H)ICHMEBEEZEL T, ARNORBELYEEZEDNI T2 % o, &
SITIE, K4DX) ICHABBHEEZBL T, B - Bfio¥ oM - FHEAOBLIE £ -
LB 0% %A Tz, FEMIER L Cownds, MAMBKEZEL T, B - BilioBox
BREZ DS L 22 E DN 3 0D 2 1T RAE, 17, KRETIRED &) iz kL 200
AT H %,
2) FEAEAT oy O Ay BRRE R
2019 fRJED> & RS ERE THATINE S 11 2 bt TRIEPRSRAELRE ) Jeof THERSK ) <laif
51



BEMER AR H AL - AR No. 66 (2019)

bLbLBRkkot REE DOSGL
% ¥ M goTETLE
2%

rmEELE EibAEmote
28% 48%

5. /INEAELER TRV IRBEAE %= 525 L 7e B ORI - Bl B o A B
(WFEfmBe, ‘Ll &) BE~oO

FFEIC D WT, TERERZEAEE ) KO TRREERZE) Ick T, S| L RO EE M BT
23, MOBIE, F—2 0o Lo ORMENE, Admim s AE~DBEZ: £
DVTHREIE 2 Z LAWRINT VS, ZOMFAMIIC VT, Bl - i omiE (W
i, Eafillii L) ~OB@sH ELAEP 0% EBLL (K5), —HT, Z{thkdro
LB S PBUCRAL ,, 55813, EEPRICE T THBERIERE ) © THEER) offise, &
OCINGRHZBEL b o 7cE CUIREERREBRHRIER TR I NS ORI HDEEE
FEERED 3% EPHINTLE) ZRRICHEAEHICE VLT, i/ — b RN
BMA R PR O BE R E O EOMMAE 2 FENMT 2 2 L ICEEBLET 5, Jofth, #
NBEHEZ WL C, EDORBEMBE L L ERELFZIZEAE RS2, T
FESPHEE B WTREHE & L TR EN R o s 2 e hnwl itk s %
ZoNb, A D707 T ATIEYZ 2 T MERZITV, KEREBEFEDIREZ1T> T 573,
2 INIFREE D3 & FEH CRIBE IR DS ATRE & > T 5,
3) J&Eh
X6DX)ICHNEKEEZEL T, EEOKHEEDRMIZ 4% TERL TV, I
THRE TR 2 b 0T, WA E L EOfEEZHAGDE 2 & 100%IEM 2 L2950 o> T
BO, Lit2 o CRERS L ARICEERBENORBEPULETH A9, 518, HIIHEHEE
ZHMLT, DENPFES 0 EDOYEEREIZ 34% B ER L L& L, SN BER T
2bDTHD, hx OIEEREERTIZ, HIC TREARNNICHED 2 ) RICHEFEREIILATH % &
FOTH, EERCED X ) ICHER N2 E D B0 NP ERAE D S, HEE (EEERE
R ) BEDMTTREBDORENEZITI Z EBMRNTH B, MAT, FEMIIRLTuE
WS, FMEBHEE 2L T, EEBOTEEI O 36% 25 ER L2 LRI L, HEloH
FIHEC IR E BRGSO LBV (38 L s, TREE TR b MER IS BBl o B i o
WL 2 EDRETH BT,

52



WIRE BB 12 3B 1 5 FHIREEE ORR

O I - 7RIS - REHL)

WEMEERR

B 2 &

bebeBEkimrion WEE bR
2%

6% 4 H>TETFL=
KERLLI
19%

4%
PrELELE

EHE Bt ot
0%
25%

6. DR A TRHANEBEE 2 323 L 72 B O IGEO R E DR

REE bihskn
sesimman MEE BOCEL ik

% 5%

REM LT
1%

PPELELT
23%

EebEn ot
53%

& WEEERE ST A O

MEE 3%

HLLE BB AKELE ST
e HoTETFLE

3%

4%

PPmLli
22%

BELA T h ot
58%

7. ANEESEAR T ISR E 2 A L 7B DA EEHE~ DB

4) VA= MERBHIROTLE Y T—>a vl

FEER LTy, AR EZ@EL T, LA — MERBEIE 50% 280 L L 7 L 1]
Z L7, SNS & LI X 2 EFEOXLEN DI EFICOWTLERDB T PN D £ 2 AHTH B,
SHIE SNS 72 E&M U 2 XFENHBEDIAHICEMS 571235 D (Pew Research Center
Report), BEEEMITEHOL K= TFIZOWTHHARAZAETY 7 b7 2727 7 OHZ %
T RETHZ, 61, FIEBBEEZELC, TLX¥yT—a VEEE 41 %0 A |k
L7z & L7z, L o/NfEstic 7Ly 57— a VBN LD 0 D FEEZITH DI
AMIKE, T4 DBEEHTEIRFILESE» SHliZHCT LYy T —> a VICBT
LR E T T o L DPHE TR ZF ORIRIZBENTH - 72,
5) A PEREN DL

BN 7 D& ICEAMEEEE 2@ LT, FREFRE N £ ORI EEHE~ D BIL E 26 % 2317

53



BEMESR AR H AL - AR No. 66 (2019)

E U7, Bx DiGEITH % I U CHIEE L BT IS O W CHREZ T 7223, BlA R
ICHE LT WEieE e EICIRERIC N 23 3D e o e, — T, BERBToLT
VELTLF =Ty T REOIERETIIROICED E23o 7k, 5% TRPHETH S,

(4) <KREBRELENR>BEDOEHDEF TORADPEDLHEDLNILICH B D,
AHEICOWTIRKFES 2 W3 lR T — 2 2R L T0R,

1) BIfEDOFRIE - By ~ D0

WIRDZ ETIEH A I DS, TR0, & TETHEV) 2HbYE 2 L 82% D KERAE IR
5 BTSN 2 iFRR L2 A LT,
2) HARBE A~ DBk

D ToPEw) & TETHEV ) 2AbE 5 E 64%DREBAEDH S IZFHRBREA~D
BRSNS LI L e, ARG E D K ) R HABIRADBIK S &0 TH%E L TIH rRIE R 5 7%
WEIATH-D, EORIZEROMEDLH D, T ITHHAL LMD ARE LT,
3) EE~ Bk

FED ToPEwy & TETHEV) 2HbELLE66%TH-o7, REGEIIERZD D
DANDEIEDE o7z, FHERZTRL TRRWI ELS T5209) ERELAED 22%GFEL 2,
4) thex~ gk

D ToREn; & TEThEY ) 2AbE 5 E63% kD, KEFAIZHE~DHE
Do tc, ZOMGHHEE - HRIB L THLVLERZIT> TRV ERYD, L RiEa v
) HEENOBENE L e EZ 6D, —/T, FEBNTHCOMBOLEREIEHE>Tw2
BE, BEABMI DT O R EHEADER IR L TEVELEE TS Z EIFEE L,
5) FhR/ — bt Offiv

BRER T D LRI T H 2 KB, — MICB L TRREVEREZ A L Twiz, —/5T, 39
% (7%) FHSDFEE — FOEOHICBEIL TETHHEAL TuBRWVEZEZTVWD I EHy
not,
6) FIMIPEME (B3 % ATk

KFEBEAEZH & ORI ENEICBI T 286 NE VW E B> Tw 3 HIE31%TH D, BHALL
THERARZ L TR ELL N EN o,
7) TR

D ToREn; & TEThEY) 28bE 5 E61%THo 72, K¥EFAEIZA S O
HEDE VW EE L T, — 5T, HHEMECE- > THwAHES 10%\ 05 2 LB ER
27,
8) V== v

KFGEZHS DY ==y 70 LA L T2 H52350% 12 o 7o, KEMFZEosEm L,
ENFANLD & F— L HAN EFRAFIDEIT L TR 2BRTIRIFE L WiERTthH 59, —HT,
V== 7BV EELTHWEE S 15%FEL %,

54



WIFE BB 12 3B 1 5 FIREEE ORR O I - 7RIS - REHL)

9) FlAry il

KEEBEAE N H & DOREAAIEDSEN O E KL TL 3 ED346% 12 o 7, BB ofAT
HY, L ORFBAEDVARBZR > THIRIGENCHEF L T3 2 LS E ko, —/T,
18% D RABEEDFHANAINEICZ LW &L Tz,

10) GRERAYICEREICHLD fHEr

KEFEBEIZH & OFRBINICHEICI D T I 2E G EEC T0 5 E2368% 12 o7z,
11) VA=t - GsXlERRE ]

KEBEEIZHS DL A= - SSCIERBE DS LIEL TW 3 EM 3% 12 Loz, 51,
MBS OMEZ M IR G55 ORFBEOEEL RS, —HT, 12%DKEFENHS
DL A= b - GXIEREE MR L& C Tz,

12) 7v¥y 57— avigl

REGEHEIZHODO 7Ly T =Y a VBN EV LR TW 2 H5%I1C Lotz Ll
CO7VEYT—va ViR OMEZRTHBINERIZ O W TSBRIEH ZT> T ETH
%,

13) JEEEDFLR T

KABEAIZH 6 DWEFED TSI DE G EIEL TOBEEN 0% Loz, —HT, 20% DK
EGHEDTEEOFRNCAREZB L TVWDE I EBHO D E ko7, TiED 4 KD ) BRI
WIS § 2588 CTH 272, ZORIMFIILATH ), HEAF L EL2EO THE,
BE L Twel,

14) WEIc kb33 22— 3 ViE

KEFEBEAIZHSDHFEICL a2 —2 a VEENDBEVWEE L TV B HEB 0% TH -
Teo =T, MEHINALZE T2 RYBED 34% & 370D 1 FREEFAEL 72,

15) Fk, BRAFPEIiE L LORT 2 5E

KFGEEIZH Sk, BREHEPEME L L O 2EEBL2EGLT0 5 L& L THwS
FHIE3R2%THITD 1 Thole, MEHEHEZFZRT 5 L2 AR ZH L T wRERE
ENEEAETHLI2OBRE LEALZRER L TOLL000 Lk,

(5) AELEICHBZ X TICEKRZF> TWeZ &iE b,

FEE I 2 T, DF DHFEREBERICHLZR>Twil tzahk (¥2), Jhizw
bW 3 RE - Bk OEHED T 2 0o fT ) D DORTEIC W LT—Bh & BT EHE L 72, KE
BEk 0 50.6 % 23/ NFRL D WD & BEOTEFIC iR & BIL SR o e 2 E DM A 7, F o7 Bk
LHETH 225, SLHRFADTFES - HEAEH (FIR27HER) %6 HD TEd Tlddh
FAEOBLIFIIRNCE ) C L ORCICRIEH 30% ThH 2 2 L E2BIET 5 L R¥BEDM
DIF, HARPEFIFICECEREZ AL TO 2 2 L6 I ko7,

FHRIZZ DX IR « B 2 BILDOIFEZ D ED &) ITHALL 7e DD D ER
E, XAy etho L) CRKERSE GO CHET 208D 5, 29T BT LIckD, LK

55



BEMESR AR H AL - AR No. 66 (2019)

2, I E S E TR E o> TR & L IHATTT
LRI BEZ LS,

HH oy
FH - Rk 42
HFE - A 6
HRBREL - 54 17
Hhey: 13
K7 55
Bl - T 59
st 20
Rl - B4R 18
PR 5
s 40
JiE sk 26
AR—=Y 74
V=T IR AN 32
pE2 22
Pegh 4
T - Al 33
ey - BUBHERT 7
Pk L7L—vay - B 11
NIEIBER - 7285 8
BE 2
ZDfth B - BE - KN - EE 13
e[ 36

At 543

JEERBEICMKATE T 2 D ThHIUE (NF v DR A TIFFERRIC, NEETRBIEE B Z Tk
ANELT TBRIE A 2T HENSHIEL TWE), HREE D 2 0IZHNEE T2 DH
TERITH) ZEZHBITREDLD LN,

(6) BSOMEMRDZETE LT, INFERESDVWE—BOANORZETEHZTO>I L
KEALTEDLSICEZTVWS D

1) RFEBeEIC X 2 BEABE IS 2050

B8 IR d k9T, IERAED 5 IE—RARND BRI EBEFIEI I KA REI ST 5 2
IS BEREEZRT OO 4T%IZS Lo,
2) PIAZBETRENCIRS D B

INHERAE B 2 13— R AR DRI AZETEENC B LT, 52% ORAEFAEDE B2 8 L
oo TN ERLL O WD 47% LIZIEFECEHIAGTH D, Bk E BHEEIHBE > T 20000
Lz,

56



WIRE BB 12 3B 1 5 FHIREEE ORR O I - 7RIS - REHL)

2BTIFHSEL
8%

HTIFFESL
14%

S25 27%

8. Rbirtic k2 BEFEBEIREN 3RS 72 &1 2

3) FABHICRIAHE &2 T 2 a0 H 5 )

HOE D INRERED B VI BARANDORIAEE G 217 ) WP HERICHFET 2013
20%, REIEZHETIBEZMZ TH 38% & R¥EFALLOEHRICIL T, 20k 2kks
DFETH EEPHS D L o7z, BAI ZRITEIT L ) REFEORIEHE (B
H) ~NOSMHH 2 2 Al E O,

4) BERBIEICRIEBE I ib o 72 2 E03H 20

INFEAE B B 0 IE— AR OB EEE TR R AB D b - 18803 % & D&%
3% Eote, PHIDOEVEIAGTHD, WGl 3 DR EGDE 2 LBERE I ZbES
ML T 3EENH S ISR T2,

5) 1D G TRIPEEEIEENICHE D > T 3 AW 20

FIEEL (48%) DRFABEADHD A ICREEE R ICHE D > Tw 2 ADNn 3 LHIZE L Tw
%,

6) BifE, WFZEEENC 1EM S22 Y EoREORMEZH TV E T2

RABiA I 1R S 7 D IEF IR R ZIIEICHIW TR 2 LS L ko, FEE
DPE IR (D EEER:) o 40 BEE 2 2 TV 2 E2359% LR E o Tk, HBE
BRI D 2 500 & 72 % 80 Ml 2 A2 58 b 4% FE L o, T o RIFHPFAEFHIC L
> T, HRIGROMNINZ S FSCOBBEE (FIABE) R EIciib s 2 LIFIEFICHL
WThrH)tELZoND,

7) WD 5 BRI C 5 W 2 HEICH  DHSEY L E 2 5D
5 A S 2D 7T4% %2 HOTE D, FZEEICHIC L REFEIBHFICH 2 LB TE
BZHFRIIZZUT ES L R e E ko1,
8) RIFEHETRENIC T 2 & L CEYIZSH (R 3wl o
BHAZE NI D 2 3 & L ClY) L5 2 2 ORI RHE 1000 PR TH - 72,
57



BEMESR AR H AL - AR No. 66 (2019)

WEEHDREESDMHE 985 1 TH 2 DT, ZORFIZWIIC Z7#Hh o RS2 EKT 30
b Lk, —HT, G 2000 L LS 7%F1E L, BGERTRLRKIEAN 72 £ Do E B
HPUNA P EAEEEZL2H DD,
9) INEFTEDL ) BIFHEToTELD

87.8% D3Rl IR - FEEDWBIH %1k TA (teaching assistant) & L THREHL 72 2 & 238
5D o T,
10) 5%, LD X9 RIGEDBHIUISHL TR0

Blpgis - SEPRO S Do, £, ZOMICOHADHNMP T LYY T —v a VEER
EHS ORERFT 240 L BB G TOSMOWREEDH 5 2 EBHE Lo T,

5, &

SRIOFEIC X > T, IMEREORPEN R EEIC X > TROMBITPHLIEED LI IcZ{kL
ELd g EVIHRICHLT, THRNOBL ), TR - i p B o PG - BEAORL, K&
O TR - Bl B o EEAT, o 3HBEICOWT, #EE2 22 7L L THEL 723854, /)
HHEI AL IR IS B D BB E % R L - E 0SB L 2o 2o ic i L CHE I B L 72 & A%
L, —HT, TRIE - S8 oM (F7emis, Adfmis &), TURSEomRHM, M5
RO (&EE, W1 E) ) RETIE, ZTOERERETE AL, BE, KFHEOH
itz 2T 2 L 2o DHEHICOWTIE, B TORBKETIRND LiFshTuin
ATHEMEDSE K, ZDENHIEIC R S 5o bDEEL D,

7o, AINREREICKTT 2 JnEN R A & T S ML, BRI 2o E L
WV EEZ DREGEISBEREB A, L L, ARERAERIC, B OBBREE %R L
G LR o B DM R ko7, T, S, Ho/hEREEZNRE L%
HER R FEERIE 1D 5 9 L v ERIE, 23 7L CHRT 2 L AEICH S AV hhERCE
WFICHRBR L 228 D 3% o 7y B & DB HE FEHEM~DOBIT2 B I L T» 5 2 &I
bt ol

—HT, EREOXIICHIZAa7LL THIRT 2R CO» RSB 25T 5, 585,
572 3 J@EN O st 2 70, EXFER L T FEFETH 5, AT, RENELEESZ
2 7 DI - IFE kT %,

i

R SN TE £ LA REROAEEOBBICERT L LT £ 3, B, <ok
TR T Y — b HED DI BIR A TRER LR E § LRI L T,
RO, MHIREITEE AR AR - 70— L4 2V 2% vy SRR
S - BRI T O BENER Y ) 41 B - BT TR 26 4~ 20 4R SOk Tpee

58



WIFE BB 12 3B 1 5 FIREEE ORR O I - 7RIS - REHL)

BRI D 72 & DEBRINIE S « 22220 (2018 S5~ 2021 4EEF7E), Wi OIS BIAiTE B 3L ot
(C) (FLERES 116 K01032) (CEHK 28 4E~304F) OXEAEE L, ESHILHEL EIFE T,

K7 — FIAEOFMARETIINEMER L T E T, G341, Tl

TR TS0,

BERANPE A ABE (T 223-8521  BiifeiiddbX H 4-1-1) : Department of Chemistry,
Keio University School of Medicine, 4-1-1 Hiyoshi, Kohoku-ku, Yokohama 223-8521, Japan.

E-mail: hiroin@keio.jp

59



