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INFBRRHZOWTL, RARICOZ 0 g%
W COZL DI FLEITND, AW
TlIL, /INFBEEOHRIOFETBEI T3 D78k
DT, HREBRTELODENC L D00 L0 . 5%
DOHEWHE~DIENET 5 Z L2 L Lz,
2. Fix

TR 2023 4E7 A~8 H& L, ARBHES
BRITENO/ NGB ERRE L, AT A TD
BT 72 (BEE ST 364 42)  ERPHERE & LT,
F5¥ - (2019) D/ NFREARE G OB G ATH
H X OB B OB 7258 o B 28 LT,
3. #HR

[ERLOFENE TIEFE T EBE LNV
FE ) TEB L EW TR THRN O 4 5 TlE]
B ROTFER, HENREENRE LGN,

—J7, TEERlOFRIEE) TIL, 14158113 0%
R[22 00T 11 35T O 4 HETRE ZRD
TR, [T [R5 DIEIE I\ MEAIH: 5

(3 1),
£ BEROFEEEIC OV TOEREEE
w0 o BE M)

PN S 25 166 149 24 2.47 (0.72)
YEENEF 55 176 110 23 2.28 (0.79)
9% 4o 1T 124 28 2.38 (0.79)
g 20 147 156 41 2.60 (0.76)
AT 31 176 131 26 2.42 (0.75)

&2 IERODF BSOS 2R
ZEI CERENHONHsEDE

IR *C>A*D>A
YEENTT *B>A *C>A *D>A FE>A
EF0% *C>AD>AFE>A
T *C>A*D>A
HFHEF *C>A*D>A

* p<05

WA BIERBREESR(A © 1~10 (139 44). B : 1120
(70 44). C:21~30 (61 44). D : 31~40 F488 44).

E : 41~50 556 44)) i N X B BRI (TRE
BRfie) TELS 8 ) 08y ) TR B ) T 55
B OLEER LV | S%KETHEZENA LI
(F2),

e T, BRI OSRFRE L OBMRONARY RGO 72
FRFBEORIEIIIRD &Y THo 7237 3), k%
BRFEUA © 1~10 55139 44). B : 11~20 G570 44). C:
21~30 4561 44). D : 31~40 5588 44). E : 41~50 (6
A DIENT L DG B FeE (TN i) TR
REDRRTE | MEMOE | BT [ &6 - £B))
DB ORESR, TP RVEORGE | MEHD
AR | ClLIBIERBREEN [21~30 45 A3 1~10 4£)
KU 5%KHETIED @, TRERE] T3~
40 HTI~10 4] L0 5% AKUETTED BN,
=3 BFEHYSEEESICOVTORZER

s g; 2; BB ND)
NELH% 28 208 118 10 2.30 (0.65)
BSOS 13 157 170 24 2.56 (0.67)
TEERDINEE 13 153 1M 27 2.58 (0.68)
28 . Ot 12 166 165 21 2.54 (0. 66)
A ORE ) 1 150 181 22 2.59 (0.65)

4 E=E
PR OFERRE T, A0 1~10 4713
21~30 4F) [31~40 ] X0 &EF7El A% Hi
oo PRETHI72 B OFRE T [RREDRE) MO
VAR | Tl B0 T 1~10 411X 121~30 47
L0 LEFAfERAA B, L L, [EEEE - /34T
[ & « KH) CIIBIRRBRTELOE IS 7R
Doloigmk S BICHFT 208 B 5,
AFNTAIEAEREN A E TR
2023 FEEE BEPEEIRIL [EAEO7 N DS
HHEIET D70 7T L] BiEkEZT 0D,
5 IRk
TR - PSIIH(2019) /INFREE OER
BT 5 FHEHE A~ S B KB T
AEFE & DI~ B R &
—AFF Bk E~COMMUE~,26, pp131-138
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FESIN-HMEVORTIFHIREFEERGETTE
TR ERIET D

TN FE ALY
OB A !

P3 ZHatE L LT
7 7 2

Yuki HARADA, Takumi IIDA
K RFZE b |, SRR O EREm &A% 2

[F—U—F] miEss,

1 [RELBEM

AW OBIERC L AL, HEl Ao E A D
SOOI Z IO D ETHIETHD (g, X
HEAE, 2017a), FEESHEANENL (Event-Related
brain Potentials; ERP) % FV 7= b b OFREMERE & fat
U7=0EATIFSEE, 8N K B R R 7 BN 2 Dt
GUIX T DIEREELEHTH 2R LTER (eg,
Folstein & Monfared, 2019) .

BBl O CHIZSI SR & 7p o T2 A TR L CHEEEDS
BRSNS Z LT, BERHRZELSL. (eg, HHZAETR)
BT HBIZS SO, TEARICH L1TeZ & (T
HEEFEAE, 2017b) (CEBEACELET 720, HEE
Thbd, 12720, OHFERITERSSERE B2
BB K2 DEHE Z D32 WGE RN T8, D
&9 2R AR T H - TH HEIIIC R %
HHET 2003 RBHTHH 2 L, QBRI ORETIX
BB T 258 I 2T £ 4 < DI 2E)
72T, EERARAIIREICE D L13E 22
VW, ED XD A T HIERE ORISR S D0
IIRZEHTHL Z L, OBEROKRHNRLITND
720, B—F il I RN R FIZUEGEEL
RN, BIEREE R D R R T AL
THHEBEOMEN 2 ENDMNIRBEATHD Z L,
D3 ENFETH D, T ZTAHGRIE, ERE3 A0
HEEAEIT S 2 A HE LT,

2 A&

2.1 EERSINE AR & CEEZRBIES 2 FF Rk
N54 CEEFHR 22 5%, B3 4, i24) Zxt
Gl Lz,

2.2 FE B (Pre), FEH 7 = — X, & (Post)
DAV TS L 7=, Pre, Post DifEI LR —TH o7,
23 B YTy Ml FAIY=a, ol
Ly, R RULY) LIEXZ—F o b (16 F0) &5
THRERE LT, BMENEXT 4 AT LA

B2, TR, FREEEN, P3

300ms ER SRR 2 —5 > RHFEX —7
v M ETEDETRSARZ ARLIC L > TofET
LT ERRD LN, SMAET 3 SOAE (0°,
90°,180°) TE/RENT,

2.4 2EIx—X X7y FOWEHD S b,
8 FEDMET RO & AERBICHOWTRRATE, T2 LA
ZHITH— (0°) TH-oiz,

2.5 BERODEEER FEHE L 19 fERTH D S A HE S
W L7, A B — X AT 30kQ UL FLLFICAR7-
NIy /N R/RAT 4V Z130.1~30Hz, 7Y >
TR S00Hz Th o7, & E0T7—F 7 7
J heEhmRy 7 (£60pV) SCRAEGATERL,
FIPM LA 200ms 7> B o4 600ms F CTO X[ Z N
B4 LT ERP A3 H L=,

3 fEREEBE

Cz IZBIT A AR 1 1T Uz, FIIZx4 A1
EEFROB &% XM % ERP 5 Tho P3
(300ms LAREDRGMR) DHRIEAS, Pre L0 & Post T
B L, BRI D 0044 CREE CTh o7,

Z OFERIE, BVEIEBRESA T Ch o T H AR
TR SRR A ERIE R T 5 — T,
SR L B D B2 7 (90°,180°) DL XTI, T
HEEOMRFITAE T2 & 2REd 5,

16 +

0s
= 558 Post (0° )
— 3 : Post (90° )
8 1 £ : Post (180° )

, 1)\}
?/ Amplitude (V)

y

{
600

time (ms)

X1 454D ERP JF (Cz)
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KRR IERE 2R S By

I S R PN &2 e B e i

(2—U— ] AR, Thea B iy, BEiiT T L, o XHEE, Rt

1. AROEESLUVEM

A9 (Critical Thinking; CT) (287 %
I DFEEEFFEDO IR TIL, CT ZDHLDODE
BN RS L S0RIRAT S a—F ofa AR
RINTE= (d=0.94; Abramietal., 2008), 7=
2L, BROBUTOFEIFEIEGENED H Y
X2 T AUICTZEDLOEFHEE Li-Hoolx
BIE STV W=, BhikE b AN D72 <
EHi AR/ T T —FITEAT T u—F THh
%, L LEWN® CT #9815 Abrami et al.(2008)
OMRAZERLUEANT 7o —FIC L DEEN
L=, AT T a—F HIROEOERIL
DI, 2T, BN T D EH ATREMED &
WEEBZONDEANT 7 —FIZER Lz, #t
IS HEE  (Critical Thinking Attitude; CTA)
~OFE, CT ICBEET 2 E w45
T 74— O REEFH AR T 5 2
EEAME LR EIT- 72,
ARFZECTIE, ZENC LD CT 24 X 9 72fk
7B & T E2RiEE LT, CTA =7
— N OEENEFE A FKILT D 72 DI R
TN, AWEET D, ARSI T LN T-h
R TCIEFEEICCT 2T X 5 @& i h
MBI TN T 2, L, 2O X9 7=
TGioT%”%QCEAﬂ@ELTwéﬁ
Exgﬁ BT T BT DH & RO il
IZIEDETH D725,

2. Ak
2.1 AEREREABTNRE
AL D A BANOHPZERTIE, MVE
szi%ﬁ L= MRS E I RSN TR E
CT%%TiDﬁ&%ﬂﬂmm_ﬁbhfw
5 WD 1 FAEZHRIZ, 1 0 ARET
3HES DT —HE L o7 (n=128),
2.2 ERAEH
CTA JAIE REEIX LA - /INEH - H4(2019) 12
L5 9HAIKTFEMEHLI(FEEEBERHOA
PRYE, AW, BRSO, FIZEO
B % REES S & L,
%E%EI&AL#Ijt—h HELOFH
LI DWW TIE TFE R ) T2 - 526
MWE LERE) [BEERE) O 4 SOGHEIZEH T
HT T g — ha 5 RETTHE LT,
2.3 9 ETIL

RS AEEHFEET VE AW, CTA 0%
AR O RBUIETEMMRET VT L o 72, HEE
IZ MCMC £ (chain = 4, Warm up = 1000, iter =
2000) (2L ~7-,

S HERLEER

BERARET V&2 VT X (Slope=S) @
TR, HENETHIMEER (LLF, P (4
>0) EEI) B AHEE LT, BUINEEE
Y = u; + usM (Month) TZEKI4L, S~N(us,02)

WZHESE, YO EREL LT,

FEE, HFEIC CTA 3 SO FRED 5 biX
BRI &, TRIVE LEE) & [BEE) ol
AT DT 4+ — MIBWT, HEXIZER
AT o 7=, KA O X OHEE X
0.08 TP (us >0) =93%, IFIVE LI OfF
X OHEEMIZ 0.11 TP (ug >0) =99%, [
fﬁﬁ®@%%mﬁiO%fPQg>m 96%

ThH oz, WEEIL BRMSEA (EAP) = .06
[WIMT%@EﬂﬁOﬁo

fH XX CTAIZ AR CTEEGmICEAT S =
T — b DHFRREN>T=, TRIVE L] &
WUEEAT 7 —Fi%, Ao 75—k
DHY HFEERIED LM, CTA OKER
BEOERIIRER DD EE 2 HD,

(a)

s{ — — -] s — — — s{ — — — s{ — — —

Time 1Time 2 Time 3 Time 1 Time 2 Time 3

»
- "

Time1 Time2 Time3 Time1 Time2 Time3 Time1 Time2 Time3

1 74— b@)E CTAREED OOy
(@) =MD TFEEFENE) [@lg2 - 28I TR E LI
(B8R O 71—k, (b End [FEEEHNOA
| TR ), TR SRl 28T,

F a5 AXE

(L B, NEmEL, & Eﬁﬁm(mﬂ)ﬁ
ﬂm%ﬁ%%ﬂ%%% FE MR I B9 B L
WO ST, ZERLE & 9, 63(1), 205-213.
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EMFEHEDREEICEBLT
OAHEHEE !, /NEFER 2, AR !

Seiha IMATSU, Ayaka ONO, Tetsuya HISASAKA
URTFRE, PR TFREEEEHIM R NAL
[(F—U—=F] U= 7AxY, AZBHRE=L Y7, AT A, Fx T L—ar
1 EREEM MESII AT AL v U T L— g AR R
U—F o ZAER VAT 2 A ZBAE= VW, B0 GEEOIER & MEENEDZREE

2 T OIEMES & FINHABEERR H D Z &M
INEZILTCUNDDS (Freemanetal.,2017) , 2D
DOBIRPEIZ DU N THEHTH 72 7R D B [RIRBIRIC
DWNTE & L TWDHFRITE RORD 720,

T ZCARIBETIE, 2 R OMERE 2 b &1
T —% 27 A VEIZRT D A X REEE =4
U > 7 DIEME S DBEROF NG 2 D50
THMT 252 EEREARNE LT, 72BARET
1%, 1 RS H ORWERE ) B A DR RIZ oW
THET 5,

2 A &

(1) x5k L Fhix
SETFRNO/INER I CTE R D2 RE L, 56
6 FAEITE 27 4R L LT 2023 455 A 1 1A]
HOREAFhE L=, KYUE=F—%H N TU—
X7 A Y HREOBI & ATV, [BIEEEF
AZECAR L7 R Rl S 72,

(2) ¥k

U —% 7 A UFREIL Chalmers and Freeman
(2019) #BEITMER LTz, 5 BPEO#ES)
REN, FERE S BoEt 25 fITh o7, Level 0
TIL 3 SO OIEDNETE LB L, Level 1 Tl
FOlE L72IER 2 1 B2 ANz, ZOIEE %A
BT D, HEHEED 1 B 235 EIDES &2 AV
ZBEEON 1 Bl T, E£2, 1 HEET 5
I, 4 B CHEEREEETTo7o, 728, E
EREEIX 4 (B2 F9) 2 100%E L, LT,
BIGEE DL LTz, AXRHT=2Y T DOIE

1

WZEH LT, BEE, -1~1 DfEix & 5, 01350
(ZEAXBHITE=X ) T RIEMHETHY, AD
BT NG, IEOMEILERGHETH D = & A2oR
T, %AEE, 0~1 DfEZEE D, 0ITEVNEE A X
AT =21 I NIEMETH D Z L R,
PRI O TN TR A 520 L 725 Fn 4 4F
EREFTT - SRR ORS R AR L,

3 RRLEE

X UDICEERO I G REE TV —F 7 AT
VIREOEES RN R Lz (1) . Wkic, BR
DFN % BWER, AT AfEEE Y V7 L—
va UEEE AL E U CEBIROHT E1T -
oo ZORER, L HITAOREE G2 Tz (R
=.19; /3 7 AF5HE . 5 = -45,95%CI[-.86, —03],
p=2036;F¥ VT L—a f8E: 5 =-34
95%CI [-.76, .07],p=.100) , ZDZ &b, T—
X7 AE Y REICKT 5 A AT =4 Y
TOARIEREZRIREIZ Y, BRI MK ME IS
HDHZENTNEINT, £, BHOU—F LT
AE DTk U ClERGHl 2 U7 B CER oS
TIDMENFTEEME DS R 24172, &2 T, Freemanetal.
(2017) OSBRI OS] & A~ 6 3RF
ST, oL, Ao 77— 3R O
FEFRTIH DI OREBRE TIIHIE TE 22l
D=, StkIE 2 Kin H OFREZITV, 1 I
REOREREEOETHITL, V—F 7 AEY
A CT D A HEREINIE =2 ) 7 L EROS
71& OREBHRIZOWTRE 2,

EERDOELEHRAE (THOE LRERE)

WO E  (Level) 0 1

2 3 4

&= (%) 95.56 (10.13)
WEEEFEE (%) 94.81 (10.86)
IS T AFEHE -08  (09)
Sy T L— g G 02 (04)

=03
.03

9333 (11.09)
90.04 (14.09)

7407 (19.86) 71.85 (2497) 54.07 (30.79)

76.16 (25.22) 6889 (2736) 64.12 (2731)
(12) 02 (23) -03 (27 10 (34)
(04) 08 (06) 12 (14) 18 (20)

1) () NOBEMEERAZ R,
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Ayako Toyoda

[—U—F]

1 [FC®IC

GIGA 2 7 — WAEHIZ X D — N —BIRDE
RANER, = OFAERCIREAFEOFEIFREIT
KEL L LTz, FFFICEBEOE v 7 T —H D
FNEH, ICT IC L 2#ATORELES £FER
E, BHERENPHESSH LA L, DXk
INFETOREDIEY HRLEFOHEIZRBT
LR 2 RE T E o nif o7,

B EFRANZB W TS T4 F 0588
FEEERE N o S, 0B kicxs L, 4
WL TEDICHERBORNEEE - =D
DIEDRREIN, EOLHITFEW], FOREED XL
IR, BDEXFH D HFIZENT IR
I —RBEEHIND L HIT/RoTND.

PR OFLEICB W T, LTS T U Z Lk
REIEH L BEIIMEFRN I THE R
B S AU TUW L B X AR~ O VEXI DS R 70
Ja DR F-OMIB X 72 E DT U X VIEHEET, W
P oEB) O FZERE)E], ZERE CTIIHIER#EX
RFEA D EBRENE 72 PEERHZHE TIX ICT O
HThHD THfb) X TEERO A | 24205
HTDHZENTES. LrL, S%ITZFDOZ L
FiFicE EE ST, DX(baHEEL, ICT 2%
AL THCHEBREE 2 BT 272D DRE
EE A IR RD Z ST L.

2 BHMEAE

(1) BB

DICT & HEHIEE DR D IZ OV TH B
[ R R

OQICT ZIEH LR 3EEKRIC L, Aot
HEBREEOEREPA LN TH L

(2) HiE

OFEATIIZE % 5812, ICT & HEHIEEZ DD

DIZHOWTIRE L=,

QAT L 0 JLHIMEBEE O 5 K7 (K

T 2015)ZfhiH L, 5 K2 W BRI

HEHRE SRR, M s, b, DX, ICT

TR ZERL, AEZITo72. F% : TM &%
T 3EA 134 4 FRARFH] - 2022 4 4 H,
2023 4£ 10 A 2 [A])

@@ D 5 NFIZFHESN UL H T [HE D
A &), TEMWE) , TABILAEY)
ICBWTHHMESREEZLEET 5 X )
TR LR A R E LI R AT o T,
@DQDOHMERERZ I FEE L - REDOY R
ZfFEE L7z,

3. RRRUEER

(1) ICT EHLHIAEE DB

BB (2017) 12 & 2 T~ &l o BB A T
WAHEEET ] TIE, FEHICBWTIALE
REHGIrZ Lo MWLl &, NEICED
MY 240K+ Z & BEOEEY 212
WIHLL, F20LHIRBEEFTICTICE-
TRESEDLZENRTE D L L, BERFIEICE
W, BRHIREE o 2 85 (TR o)
TS DZREME ) NaEICH ELT-.

(2) FREEFER AR

OFEEA TR D FICELD ICT IFHENIC
KRERERNDA SN, ICT ZI5H L 7= @
FEIZE < OERED S DT EEORET 2
R Tx 7=,

QOE MMM IC & - THEED R B E e
FEICERNR OGN Z EPMERTE 7=,

5| Ak
AT (2016) [ m S FREEFHI B 1T 24D
PUHIR BB I BT D SERER AT, TIAE K
FRFBEHE PR E], 5 64 7, p.4.
iR - EHERE (W) (2016) #HEHIOES &
TR T 7 —. WIEERE
ARG - ALREEE - A H T - R -
e B - LR FIET T o @oiE
BIRD D EE T IVIGESE L R — R p.5.
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1 FEOERLEN

HERHEEN) 2SR SN D e T, TEEREE )
O HEHL ARFHSTWS, LnL, 6% (B
BEE) LixEDLH72b0T, 728 HEEY L2
AU B2V ONIEET DigamiE ol dh b o
TRV, FREFEA G D ETEEITR LD
13, BRERHEEIRELACL T BMERHIE S O < Dt
ThhH, BPRETL, TEREE o R 2%
HEYT 1953 FRZMG S, EOIMFTRNL LT, A
M3, 1954 LK, FHEBGO BRI 2 W32
720 [HBMHIEE ] & L CGHEA ST,
PRHRIEHIE ORI 0, BT (1991, )iz k-
T CHIVTWD D, AREOHIEZHEtE LR
BIREMEET B THEER B OB EICH
WHILTWD, BT, HEEZRESSODEORE
DIBOT-OIZ TERRIZEREL #[X->7-Z & &
BOTHEE LTHD0, BT HAZRREFRALL
T BERR)OSCHE OBENTIL, #EERESE X
50 WL L3872 5H 0 FHIVRSIUTU,
RIEHREICB D> 1D T 7 # —IEB T 5
Z&C, [BRRIEIREL Obh v A < DiEEna R
D2 ENTELIEAD, EZTAMGETIE, #E
ELRES, BERE, SCGHEOERME KRR O
MR OB HED<diam gl L, FHRES
EORE LS FAT 52 L2 BET D, LIF
TIFrZHI(1951 4510 A-53 453 A), 511953 4=
3 A-7 ), B (1953 48 ANZTKBIL TG LA,
2 B B

PHRIEOSNI R, #ERBEOF LN ThH -7
FHEZHIL, BAOHERAHIZEL, [HE) &
MEA) OTOIZ THREE ] 2 HREY 5078
NHDHEEZ TN, ZDOZ i3, HEEZESHN
1953 4 2 AVERR LTEEZO HENZ TopEoRE
HEOBN, FBIZEML 9 28 AER] OB
WOTE TR - Bz, #EERESERD
FERICKL, BERS, DEERAROBMIZL e
BEEDOH ST &2 T LSt ndbsE L

B ZEIREE, RS EIRIEELRR S,

HAZIREM S, ST

T, HREERSESOEREEN D [EERE U
B LFRERDO B HF ) FEOHIRE RO, S5
\CHEGRHY, RS 2pEEAE LR,
[PEZE « FffT « BREEEE S, (W) FHEETE S0 0 B
ST HHERIR BB IZBE L Tl b2y L
Too ZOERIT BEREEE ] 20O 52
B& b7 0IB2DS, FOROFEmITHER IV TV 72
W, BEGHE LS, THEEEROBIE & TBET
BOFE] #LATNZZ LD, [TROEMNTA
9% | BRI U389 5] & DTEST=D72,
FHRIEHRIES BEGHORL—Ed 2 Z LD, B#
AR TEFEICED) D2 & EroTz, 1953
7 H OSBRI, EIREO BRUIZ W To
damnid v, TOMEORGED BNL] OHGHNTEY 1
U35 12, TERRIZEE ) A8 L C [EROSYrA
IEOm Ey & TREROIREL 2% 2 EREE L
TORENTZ(CRHSE), L L, lESEOSTHh-
72 1953 4F 8 A DS ClL, MWk DEZ D
WL TRSARENL S E S, 20729012
(ZOFHETH L/ - 1+ BEFROBREE) O
MHREEL) SZEE RN, BRI AR ST,
P bERIET D L, BHREOSZINE, [EE)
& TEAR] NEfRSNT FRHERI 18525
TR, sl 5 A & STHvE O
T TEF & TEAR MMgRckE, TEEY 235
I B SN, 7228, soriiang, NEZ) & &
AR DO _ENRA07- 6 CHERIEN A S
70 LLEOISRE T, TERREEE ] o BRI 532
BxH-7-b 00, 77 X —ORERROT Cikin
PG, HEREE o BREL) (XA E o7,
EE5| AR

H#6k0(1953) (RGO ER % Kbl - BRI A IR
REEE], HEEEEHH, 7H31 H,

B MRD5(1991) HERIEEIRBYAICRET 2 552
I, [BAFRFBEMZOE] 27(1) , 2541 H,
[BERI B IREEZRICEI T D - & B gk,
1953 4, KHJERIHEE LR
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1 MEELEM

A = VBRI R 29 A RO R B
NS D Z Lo 7272, EEFE
DEREN DI, £, AENE A =T LE
MhEBRETX DD T\, Rl L
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MATR LT-1%, B8 X 0GR &, T4 (A
W72 B GO TR %2 Sd7- BT, EBREaiTo
IR 2 B R LT,

2 B &

(1) BGE—G— T4
PRI 5720, REOEATIE, B
BT HDETIANE LW HIEE ARBSLN
RoNZ0nRELE L OIEEEITo 72, A4 A
YEETILLEMARY E L CTHRIES DD
Bgritz, 8% -RUEUEZAL—XITA5 &
I LT, R FEMERRL, 2ETEEN
TEDLH LT, REBRET VL LT,
(2) ICT ZIEA LI-ERRREEY KDY
A= MRFE>BEE D 7 vt XD H TELER
BRI RN &, ARG 1B D241 %
et Lz0, B8EEHED- TEHLH, £
FIRDOFERD =12 Jamboard % VN THLDHE
DEREZEIZTEZDH LI L, 72, BV
B OBE THIEHA LT,

3 # B

SRBR] & FERAR I 2 bei L C, ED X9 2o
T DT D0, BT VA CTHANTE
Tz, BICEHR SN -720T, BT
ONWTERSTEBXHRETEIHNOLER
ZHIEMT LT L, AEITEROKEITIX
TIERDEAZS ZENMETHDH Z LITR
P& T,

PRV IRY TiX, BEMOL0 &0 &2 LR
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NEL HDHZENRTENTZ, KT =2—|C

Akira IKEDA , Yuki HARADA
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AT, BTN, =TT 4T T A AT a
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INTRODUCTION OF MALAYSIAN SCIENCE EDUCATION AND
IMPROVEMENT OF THE TEACHING METHOD

OWONG Wai Hon Andrew, SATO Takayuki
SLRITRFE

[Keywords]

1 Objectives
a. To introduce the Malaysian science education
b. To share the improvement of the teaching
method specifically in a vocational school

2 The Malaysian Science Education

From kindergarten up to lower secondary level,
science is taught to the children in Malaysia. At
lower levels, science are formulated to generate
interest among students. Basic scientific principles
are also taught in primary and lower secondary
levels.

Starting from upper secondary level, students
are split into two main streams, namely the Science
Stream and Arts or Humanities Stream. At this
level, Arts stream students learn General Science,
while Science stream students learn Biology,
Physics and Chemistry. This continues at pre-
university level.

Since 1967, there has been a policy to have
60% Science Stream students and 40% Arts Stream
students (Hasniah, 2022). However it is a constant
challenge to achieve that ratio due to many reasons.

In an attempt to be on par with advanced
countries, starting from year 2003, Science and
Mathematics subjects were taught in English at all
levels. Unfortunately, before any effects could be
observed, those subjects reverted to the Malay
language in 2012

Like many other subjects, in order to improve
students’ thinking skills, the sciences incorporate
Higher Order Thinking Skills (HOTS) in the
syllabus, which is based on Bloom’s Taxonomy. In
exams both in school and national level, 20-30% of
the questions are created in the HOTS style.

As for vocational schools, due to its
technology-related nature, the Science syllabus will
be audited and updated every now and then.

Chemistry Education, Inquiry-based learning, Vocational school, Malaysia

Although there is no textbook, the syllabus and
notes for courses in every semester, especially
technical subjects, are drafted by a group of teachers
teaching the particular subject with some university
lecturers in the field as advisors. The documents will
then be shared nationwide. This would ensure
relevancy of the topics to the current developments.

3 Problems to address

The two main problems that arose in my own
school are:

1. Electricity and internet disruptions

2. Students’ low morale and aptitude

4 Overcoming the problems

We drafted worksheets incorporating inquiry-
based learning. The suggested activities include

1. Conduct bite-sized experiments

2. Use visible or palpable teaching materials

3. Group discussion / mini presentation

4. Do kinesthetic activities

5. Flipped classroom

5 Summary
The worksheets with inquiry-based learning

activities will be used in a vocational school in
Malaysia with hopes that classes can still carry on
effectively while students will have a greater
interest in science.
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