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KU IWREELEY EFTnEZ0nEEZITND,

B AR ONWTIE, [F—20 ) —F =Y FE N 552 EoT2) &) I DHEE L [F
B b2<, £856IXHMLE (45.2%—68.7%), U —F = eREOHLYENY —F— v
TERSTHDH, BEFET - W - 5GE - BERE T [RERNTATT2RLES) b LE 7
¥ EIToT) ERELTEY F—AIC X2V EABEAL TWDET B o Te, T— LA TORR
WUGENEA T AHE - BICBWTIE, F—ATRY#HETZ 212k B2 WIS,
LDEOEWRESS VN TEZY, REDHEIZORN 720, lifE L0 2 OAFEIZETTE
HEVWIREFEL T D, BB OB CERY T ERICTE LV —m b H DY, L X
REEEY LIFD720, ZOXIRRENDHD 2 L ZFEELYNCHEMER L, BENSKERICIRESE
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FEEE ) ICoOWTIE, BN 1~2 FFEET 5, REOHCHMFERT 2L M F42E L T
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FHIZ DWW TIE, TRl L 721 (80%—45.8%), [EZFHHL TV W 2 HEY fHie ) (28.3%
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TEEELZANL, EBbBY 31.7% T, FEFEED 20%06 KIgIZHEMLU7-, /2 TEHLE &L
RNERTES, WENLETHLZ NS hoT-] ERIZELEZALEALTEY (41%—8.3%) ,
BREWEITBNT, M LDV ERAZD LT OWMY ANTE T &g 05, L UIKKRE LT,
[EFBE - HFPARHICYTEOL2008E LV X THESCEBRNZTEHEH L6 REDER
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1 A% ® [Introductory Science] D HF CTER L7z [FHEBROIEARBIE] [EF 258 %) [ I =8N
78] DR T, WREZED S ECTEHEHERBESTFIERHFICOT N TS, ZHITLY, ZEHOH)
W, BERLODR)T - BEXHFNTEHEENEL o TnD, 2ENZEVER L TLEYT
— 3 VRl TUX, FEERAEITO LT ICT IEHEM L BEZEKREZ®B L THICHTEIELHZ LN T
X7, F, SFEIT EMRAES SSH AFEMISERE RS OBl & AL OBLERR OIS U T S 70 &
A, 2HERND OSBRI T AEMRNEEY, TR ELZREL DL ERULITEITH2ENHE L
Too WEEEERIER, 2 RO T 07T A O E RIE L, EHRFEH ORI EZITo70, b8 RE
FELIREDBGRIZ & D K 5 725 ORBLIND D g, 5B OAFEOTEE) 48 L CHER - MEEL TWhE 720,

2 %k ® [Advanced Science 1| TIE, AKEICEREMIZSICE D HAT, AFEOELE « BIILNIIG
CCT—~vREEZ 1 » AT TUL oL ViToTe, T—<IRERIZIE, [FEBR — Mo\ T) LEL
Tk i LTz, 5 3 MR ES TIIR A X —Z Bk U CIGFEIC K DHFFERE 2NN+ 2
FTHEMLTWDAN, ZIHFILaa OB LY TETW R 7oxtimENTIT) Z &N TE
Too AU T A VBRI, BEEH LGS L OEBENEE Y, BRLEL, IR ES LT,

3 HEWIZIE, Advanced Science I1] ZBHZX L, 7 HE TOMBEKKER O 3 - 4 B B I FREZE
ZEM L2, T A ORNBEMZERERERICBO T, et Od - B bEHFEO L ERME Lz, Y
HBIMMTE R0 o72 0 ABRHIR TEBIC AN -T2 0 LTRG-St pAaicst L, v T4 vhlfE
LR K 2R o7, F1-, RARENZEHEN, SSH AEFENIZeRFE, FRERARIEII R RE S,
FEDT 2Ty v a VEORNOMIERERITHEBIICSINL, £ 2 THRIZBSEREZ D &I
T L F LT, T A ARPZERPFPESCERE - BHARPZHFT vy LY, b ARSEER
ORI RESICEM L, ARFAERTFE CIFNREEESEZ, b ARTFE TIL 3 2O
CISNE, 2 OO IMEEEZE Lz,

FHBEICOWTIE, & 1 HICENRPHEE R & U CHBE LI v—7 U v 7 & VT3l & fik
LT D, FHIZ L OPBIRES L REBESTIE, WENIBZNREEIEETIECLVED N, B
FERE DM 72> TWD Z & AFHITT 2 THFEORLED G ORI 217\, WFFEIT% L CTEZBITHE
DRI, BUITHEV S B A ERQTWS Z &, bbb B OIFERA LD 1B OHRENG D
FEAM) A2 SEER ) — N OREFIE OFHE Lo, AFE, FEBR — FOFHMmICBE L TE, 4%O%EE
ARz, HHEZ2HY 3548 156 4 OHE CLROFEZITo 72, 7ok, AfE~KIHOfERE 7 4 — R
Ny 7352 HBLT, RHEANRRIEEI CEER SN R A > MOV THER LT,

O E TIPSR a— A0 2 G FE i Uz [BEREREFE] 2 X— 212, FHIHN S A%
TEHRL TRFEA~DZED (2K 2 HAT) | Z7%E L, BRSIRGRENZE (R a—A, EESRa—
A, SGRa—A, EREMa—X, FEE) o7a T AREEED TWD, SEEE, SCRIBEIC
BT T —~0%E%Z, BLRBEIZBNTIT —~ DB EITo7-, 7—~<PRE SN Eick
DAFEOREBRELDA LV EE D, T—~ OIS 2 -2 Ll kv Ao FRMERm B L, 72,
WEAERE|IC A X e, W EEEICIBIN L CRLRAER I CR#EE (EHE, #MEAR, 9535, (REYEAE -
AR A, SCREMEICITHEGEE (WHE, (b5, &9 - 5, B0 2H2I000 0T 1 aEET Bk
EH, KVMRIEVRIED TEEFRD L O3 Lz, ZOXF7 o A LB LT, R4t
e B TIZDOHR M TICRMBEIL, SCRAERLR D TIIORA THEAMEIC T 7u—F S TBY, #E
& o TUTBHFEE L NLED AR DH Y, TOHEIELESBOBRBOFRELZK LD L7,
£/, FREEEZH U CREREOTIIIEROFIEN TE D L HICRo720, BRI N
NANEERUTAENRN T, SCRi#EEZ#H LU-BARAEROPICE, BR#EE L IDEST-FIEDOD
EHERICER Y T T TH T L OB RSLTEEREY £ & ORBAICEH TE 24N, 2, 2
WO DOFRETHEATENED, KREANORBDHFNTHD EFEBTEAELEN, BFEORELE
VY, BERIRO HIEEALEZD LT, RETDHILEOR L I L S 2 EKBRT 5 LR, £
FHEZOWTHERIENRTEREEZ TV,

I HEAEELSHSZ855 0—NILAMZERT S 7055 LOKRE - £

[Mntroductory Science] D7 > 47— MEHE (P46 - P47) X0, % - EEAmEAL (97.2%),
AN T < (96.1%), BFIETEX TWD (95.2%), £77, #ESKEZEL T 96.1%D AN
FEMAYICED fBD 72 L BRI L TV 5, SERNAZ o L F0 720 (95.6%), B TN
(94.4%) LU TWBERENEL, MBONBELIRERFIECHH LY, EREREZY Lz s
WOARELEIN, —TEOMEE EFHZENTEREEZD, EHIT, IT2%DEEN, a4+ Y
W T, AFZRIc et 2 Bk « RO L2 (96.4%), #FZ2ioxt L CEIRM A A —2 %> L 5
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2727 (97.1%) LHRIZELTEY, MREEe—LEFT AL LTHAZAI LN TEX-LEZ A,
ERARENGO TARBFEES) TiE, 2ROES S, HER - FRB2EOT v r— M
RERTHD L, 0% EOAEENERE S > TGEREZIEE, ZONFIZOWTHEETEXZLV )
ZENGMD, ZhUET—~ (T8 Z28-> TELFES, TBiLoHIM & B LWRoORLESE ) A&
RO TEFEOBLN HENSIEFICE N -T2 & &, 0T A 2 TR < B THE S F2 0
TEEZLICERTAEEZOND, FT7, 2 -3FLEDHR LRI TAZTLEDT Vir— FOFER
ZRTH, 2 OHEH TRAEHDT ML ENZ &b, % U THENRBA»D b a— A&
ObTFABRLHEES T EEZ TS, BRERNBROFEHEDT — <R ESHEHNEIZOWNT,
ERELEZICTENEN) Z o0 TE, A% VRS TALERH D EEZ TV D,

3L OEECHN L CE - B¥ERT) T, HRMICTERT 2 NE(LR T¥235M L, FiF
7B Z < FEDIL TV A EIOHGE « BIFRIZOWTHEL < TRHW= 72 W e, sk Aoy
ZHELT, b0 VOEHIEZFAE, £7-, fLEOHFNG, Mo TE Z &0, HRIZENLLH
MiEBRL TN ZEDENZHZ T2, Bk, BESCHS~OE - BELOEE N
i, ZOWEHOT VBT — 3 Vil TIETRAE BRI A RS AEED BRI AN LT,
ZOM, Flaa ;v AV AORBIZ LY MEEICE S TBRARE] < [REMWIMHE] b
1k & oi, WEHEEORBITERREOEMZ b &2, SHEEIT TBEEAE) (ICBL X TEEATE]
Z, EEWESHE] B L TEA I Vv EIEA LR Tan T PSR E oRERRE] & T8
HHHERTT) ORBITHEZARBB LONE Lz, AEITFICBWTIE, AENSA S OB - BTG
CCRIMEN DEENBRE TERME - EET5 [FONoWnWZ &7 m s T A 3FEBTEXR1oT, £
D=8, BETEBEOa—2%HEL, 314 BOITERD IS 2 AE2AEEDFERIZNZ L - LA TH
TEWREFBIZE U CEHR T&E 5 L 0 TR ORGF 21T 72, AME B OH TR T, HFIEECHIE
ERICZEREZW D Z LD DTN & ZEREEORBITELEE LIEBRICR K T, 5FE
1%, FTREZRIR W Ak B HMEIF BTV E CTlEE T 5 L 5 7'u /7 A& dHE L L 7=,

AREE, Wk 22 EFE L D A — S —H A T AN AT — L OWFRIEELZSZ T, 18 - EUH O
10 /T, $kx 27 n 7T ARPFEZBIR L CT& 72, TNETOREBEEE 2>, HIMICHET
72 3 ODIIFEHRE T L DE & Z DFHIICHOWT, A—T VU v 7 & - B LR ERF SR I B
DAEFEDERTME, BET v r— N, AT — b, MEERERET A NEE L IO LT,
=Ty RV -EMFRERERERERICHS TS E-EDO LR

TV T = a AKTTHA—T Y v ZEHENE, 2FEROE 1R, #2[0], 3ERDE 4 [BDH
M3 & R REEDOF 4B FEML TWD, ABEDOL—T U v 7 F ML, 61 EORENSREFEHFRE
T, “ELTRICEEZHNCEEHAZ 1 (K 5) 226 4 (+43) @ 4 BRET, 2Rz 2
B BTFOHE 15 AR TRHMEL TWA, ENENOIIZERTD &, ZOR-ENOEFEDOER &I
FRINTHRZ HND (B TRIEL, 3HEADH HHEOF 1 [FID 6 EEIEER F TOREA OFHIOHER %2R~
L7ebDTHD), dHlifERIZONTIE, FHMliOEE TR <, 4 BefEO AR 2 2D 7o BB M4
WEHMNE /S —DRESTRLTND, BERESOFHIFERIZZ OSV— 0 DR TAEICT 4 — R
Ny 7 L, IRFIOBICITFFEH Y HE L L TV & ZAPREIC L, Z0%OIEICIENL TV 5D,
FREY, Z< OHEBAICBWTRERFE
NROHEIZD LT om0 eHii 2 L7 BB O
D Z TS TWDAZ ERNbND, 7B, A
X LIS D FRBERFFEHE T H R U X 5 7230 —

KITHROAE,

DE
ZhE TOMERRDOER XgowE

MR,
REORFHIBIE - B2

O ERAEMN R ST, 1 EEOREMSE
HRZBWT, —fHlarn M L o8 rs
=TI D0, EREOERLE LTITE
FLWEDERSTNS, ZHIE, T4
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- BISERBRAETAMBLORSER ERBLUVT7ITAIT—VJ7EBREONR)

FHEOFE - MEEDO T DA TIX, HUH 2 Fkd 2016 (H28) FLL L 0 fkavic, mEo 7 -
T4 T T == I K BNROFMED — > Th AR EREFIA T A b & LT [Force Concept I
nventory (/] & EENZET 28 EHAE T A 1)) (Hesteness (%7>, The Physics Teacher, 30, 1992)
AN L T\, ERUTERIMEHA T, 30 Mo 5 HaRNKME L o> T\ b, A BEOFRE R
ILFAE - ORI BNCAFET 2 BAMES - R 2 H S50 T L OGS TRy, #EoH
R - EBRERSTFTEIRERATOXTEH INDHALT A > TRHMIT 5,

AL DOFAESERFHNT, 7' VT X M REEERTO 24844 A, RANT A MBI OFEK
THD3FEI~1L ATHD, BFED FCIOFERIT, THROEBY THD,
VESFEDSNE—SFFRD FCI DR

o x$§ 2016 (H28) 2017 (H29) 2018 (H30) 2019 (R o) 2020 (R2)

Pre Pre Pre Pre Pre
P 41.4% | g=0.62 | 43.3% | g=0.64 | 47.3% | g=0.50 | 40.4% | g=0.62 | 40.6% | g=0.45
Post {16] Post {17] Post ® Post ® Post D
77.6% 79.8% 73.8% 77.5% 67.3%
Pre Pre Pre Pre Pre
o - 36.0% | €=0.40 | 38.3% | 2=0.39 | 38.7% | £=0.42 | 40.9% | g=0.41
- Post Post D) Post Post Post
64.8% 61.8% 62.4% 64.5% 65.1%
ﬁig . . — RSz
23 2021 (R3) 2022 (R4) X EE:TUTAL DESK
MR [t g_;54 2 g":o S BB DT
7370 83.0%% QONHFRISTDTO Y FOAH
Pre Pre
5 LTS | o | [ -SRI g
64.5% 58.9%

ZOfERE, [FCI #HW=T AV hoEk « = L VLY ORI N T N R [ [N PRI R
REFPBREE O KHUETRE (Hake 1998)) off £ 8OfF ]
REHET D, AHITZORERRP RSN T = PP ?'g‘z ”‘8“’ *O*_
% Edward F. Redish %@ [Teaching Scienc £ - GHNER - e & -
e with the Physics Suite (WILEY)) @ HA# & 60306 ]

S s = N " i= e @ 2022651 HREH IR 3 .
W TR Z E S #Ax D0 CLEHR) ) KV & L s, il
L=/ 97 Thd, 7 AU ATOMETHEDSZ & [ e g
WAL, Wb BT I T 47T —=rv T EE L w O P88 PO
LEBADS A L 1E 0.34~0.69 LEVEiEAR & [ o8 Sy
T, ERIEEOBART TR RERNE 2 o3P ]
WORRBREN TG, AEORHIEEa— & 207~ 3 )
AR -PWRA—REBIZ, TIT4TT—=T% & _[ 2
BOAREERIALTIY, £OFA b3 g b Lomeremdemxr 22330\
WIZE < 2o TND 2 LR, > %% a0 e 8 100

EIZIKWVG%)) rlgf%ﬁé@ODqu{ﬂﬁ‘y—/l/%ﬂqb\ - $ﬁﬁ7_'21"®1£5§$(%)

T BN EOWBEE OBURRE & SRt O
7% (JSPS BHiff#y 26282032) ) (28T, 2014~2016 FICEFEFHENEHS N TND, ZOFHED
MR TIEL, VT A FOIEEROEETEL 34% &, AROFER LD &M K E 2B & 237800
DIZHK LT, RAFT A NDOIEZZEN 52%I2& EF 0, B LT A o O2EVT 0.27 (HEEM)
LEBHIRODRB D E VRN TORVFER L2 > T D, AROT A v O S5 HAENTIEZE
HLTWDZ ERnh5d, BUEED TV D RESGEHEM S OBRLOED —HD L E 2 Hivd,
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@ HEEEOSE |

EiRkom v, A SSH FEOTHAIE, #Filav - A )V ZADBGEIEROEBEIZ LY, sNEHE#EIC
BL IS4 WD TENSDEEIIH->7- b 00, BIRMYOFHEICH->T, #HETITWELE
X5, =0, BITHNG 13FAZHZT-BHOUE RSB OMELH O TE -, LITIZ,
KT —~BIOREE 2T 5,

I AUFASL - IRDAVIDBREICAH-BEXRENDERREZTOME CEEEIZAITT)

BLSHIREAG 2SN ST E DR T —~ o AFE~ORY Ml E LT, fib > Tl LT
TR LHY, EFTETOWOHLERSTN, 1FHNL T+ —~ AEEEER LML T2
F—AFD7eroTc, 1THEW I HIRIZB W TEBICAFEOERNBXKND X 5, FHHEms, £7oE
IO/ T p—~<  AFREEBICI O AT, T2, 20X\ T 4=~ AREST VT 4T
T —= IR R I D RRCIE, WICEHIMAL—T Y v 7 ZIEH L, [EfEICOT g0
AR LNV LI LR — N EOREEITI.

BRI L CHRMER RO N, UL, SEEITEEET X7 OHNAELEE L2720
B LREN TH o7z, REOHPTHE LT HHILT, NEETIHRBEBRV AR L)
BERAERM L, HEEMARE~ORY 2%, REEIC KT D] HOIFRERE 2K LA
Rl L TR EREmS WEDD ) FCREIEHEET 5, $70, ARKICBW T E Zriflns
DI OCEY AT DT, MBROET VRS EEFSE LT HERE S LI, HHRIRMEITV, BIFICH
DAL TWEREE 298 2 5, 0B, REE LWL ONOHEE - B H CHFERELZITH) TETH D,

EEmIZCBWTE2 SOMERH 5, 1 aBIE, B EDNE—RILIZE Y EFE 10 4:2< D
HENANEDD X)o7, BETITEMILIFI NS DFEEN DR o TETWVWAH I EIZ
X DES, TNE TORYMHAEZMEA LR SE WL 2DIChS, EELMYIOT 7T 47 F7—=
7 RRBRMERIIR OB A D HIVEICET oS Ca o S i L, mIELY, Y
WD SR ZEWEITHLY D30I DIEHIE Y 24TV 20, 2 S BIE, 2 RIC & 0 352 00 72 D D
DD SN EThD, FrrdfE8EfHElc LV HAZAIREIENKRESEHILEZY, NEBHZ S
ERIFFIZ, REARSORIETEDLIWDOY, 7774 77— TN T p—<  AEIZP - D
BRI N 2N E W EHR b H D, BEIZE T ¥ TR RUATEETHSL, FOYEHD
T2ODRFIN Lo B s K 91z, EERk & B0 5E%E, hFEolEzED -V, ZICkfT
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