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MTE, iBA CIIHUE I FHEI N TWS, 22T,
2.2 ITRUZEINA TV = 7 FEMIZDOWTIE, iBA
D74 Yy hOHDOHTMLS 71 ¥y % {di->T
MOAL Z & Z2idA7z, HTML 7 1 ¥ v bDOFK
HiiElX HTML & Java Script DfflA&GHETH 5,
A 7Y =7 NERr 75 HTMLS W 1 ¥ =y b
X, BB 7 v =7 [GeoGebra) TERLL,
iBA ® HTML 7 « ¥ =v MIZ#L T iBA IZH#D
bz ez,
ZOFET, Kz 7EMERL, & 3ITRT 211
T (FREHEE] £ 60 20 /) W2 CERIL 72, 25
DLW, —EDSMT TR TS 721V RT D

>
—
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7% 4 ALFORTEDIAZES
T EEE N oA E
1R ckonpiemE 79 s
55 2 M fepsus y RRLS 43 F0d (3H5)
553 R e 124 s
55 4 [ manm 6 43 R
o B 5 M wemEome 1540 R+ b
B 1M ckommieme 75 IR e
B 55 2 [ e 12 43 R -
B 553 M s 124 s
B HAM muoL<a 12490 s -t
B 25 M s 17 43 s + ad

0 o0

T4 7B U CHERRE U TS E 7o 72,

3.3 == : B ({b%)

BF%, ERgRE I 2L —> a UDBIHILTH
B57-8, BHAD 3.2 IZR U EH U FiEzE AW
7z. FERWURIY, iIBA DY 1 Yy hOFDAT 17
ZffioT, FEEYI 2l —Y 3 VIZiBA ® HTML5
4 Yy R o THDAD Z & 2l H 7z,

2.3 ITRU7ZiABRZ BRI 212 H 72 - T, bk
i RO T2 OWNEZ 2z, B RS % /e
T5HZeEFTRA,

A E CIT/ERR U 7R % & 4 1TRT 2 it (f#
IR 50 43 /) 1293 T 72, Tad, £ < ORJEIC
FEREDSSHDIAEFNT WA, FEFEEIXE R, &
AIZAWT, FEEHRE T, BERRENTH N
X, fIEICHEEAET, —IHEk, FREL, D
ELHRETH B,

4 HAEEN

3.1~3.3 TIAE L Z[#EAMH > T, EEEIX 2014-
2015 AT KT T AR RIS (3 K5 207 N) 12, #¢
LABFIE 2016 FRIZRSEEIE 2 HAE (B T4 3 F
EHED) OEMEEIR (9 HELRDNR 370 £4) 12
PEEFEME L 72, £5IRT LI, EHFE B b
21X, ThENEE - BHICE - T, EHiDFEEN
WD, B, EEEZOWTIE, Ry GEaE
N1 EDEGEE 2 [BDOGE L O, X7 v b
TOMERMEEE L 2> ¢ 12— X ETO—FEE L DLk
9572017, PHEERE DT TOEEAA
7zo £72, BLFD (1)~ (4) ONEOERI S T %
W CEIEZ LTz,

(1) Mz >WT

(M, BUROMYE, ML)

_74 -

#£5 PO

EER . Y 2
X7y b O O O
L O X O
Bt 7Y 2 b X O O
A YRy O X X

[l 1S Hf  ET
fREFME  ~—2v—1® #& i
K O O O

(2) MDA 7Y =7 MZDWT
(MR, MBRORS X, @R A7«
7 b DFWNE)

(3) X7 MRIZDWT
(fFHREER, #EME)

(4) FERMUZDOWT

5 FHERR

#* 6, & 8, & 10 IFA5HMTB 2\ VIR D
M RS, Sftro2Zm i oNy 2 (Cronbach) D
o PRI (EHEMELRER) 2 \WFA KR ZNEIZEL Y B2
5% 0 DR DIEHNEREL (Reliability deleting each
item in turn «), ROEKM (item score) & Z DIH
HZ RN D OKBDEFHFA (remainder score)
& OHBIREL (I-R HHB) 2 RU7RTH S,

F7, £ 7, %9, & 11 IFEMFAEREERE, KO
KRR O R & ERIHEER & DBRZ R U726 DTH
%, 122U, BEFEOIGEREIZOWTIE 2 2 AR
UG TH 5,

FEROME L U T, EEEHIAEE LA XD
L5 UL, B <, WAIMELBEETH -
7zo MEIZ & o TR, Mgz e < CTHHERCIHE T
ETLEIEDDVEENT WY, BNATY =7 b
DRI I8 o T-MEB B T E 72, 72, HRD
ZeThHAHN, ZHEHEIZL > THIRTH -7z b
N5 MEMEE U7 #E5E X 0 FEBEORERAME T
0TS, affEKTHHEAAALNTZ, AT
T, FRIZTLIZR TV,

5.1 &R : EE
£ 606 o R, FRMEBEEBHIZ, aftr&dH
BMFDHIMENZ D305, o iFIEBuERDS 3 &
EHEREZNRIZUBMTH L, [frim
BRI RDOFHTH 720 AV FIVTH 72D
LTWT, ZTOMEIZLLHEREEbhb,



R I ANTZY T Ly b &S EHb R EO 3 AE

#6 PR (E:E)

MR el P BERZE o RE I-R FERE

afF 100  67.0 19.4 0.76
BIR 30 21.3 6.6 0.73 0.54
W2l 36 23.7 9.7 065 0.64
Ha3M 34 219 71 062 064

ST 100 57.3 141 0.47
TIR 25 124 48 049 0.21
Hof 33 159 70 021 0.37
HW3M 42 201 81 0.34 031
(a fiFF: 106 A, BT : 101 N)

7 EREEERE R (ERFE)
7 [ A EEEE] 1 & DFHRE
(M) BT | SRR [ mar ek s
a H1M ] 071 047 0.64 | 0.47
(106) 25 2F9 | 0.66 |0.53 0.73| 0.58
H3M | 064 | 037 0.61| 0.32
B Hw1IM | 049 [ 045 0.62] 0.28
(101) ZE2F9 | 048 |0.47 0.80 | -0.11
H3M | 069 | 047 0.44 | 0.39

7%, EREOKMND, MEEGRER] , B
WMOIEH [REEOHAEIZDONWT, Hil-nED L
IR U0 (HEHE) RO TRIEDIGDONE (55
) IZDOWT, EDOXIITKU F U7z (NAELE),
T 51z TRMEREEMIHE (5 ORE & DM
Bl ZIHIZRU7Z5DTH S, 272U, HFEIZET
2 EMMOEHOMEIX 1(B L), 0(HL W) Off%,
WA BLIRIZ B3 5 THE Offd 1 (Bl C72), 08l
RDSRFC7Rin o 72) D%, BRI O @I 72
HEITEBUBEE VT W3,

BN RS & FERIZIES DERASNIZD, K
RO PG EEE RS L, fMFOE 1REE 2
7 0.5 85T, TNLIMNE 0.64 ~ 0.71 DHIPHIZINE -
TWbB, EZANZHMENKU-HEEITIXSDOE
AWNE LK, KR Oz R5 L, BitTDH 2
D & 5 IZHHRED R ORI B Bl S, R 2 i2h:
WO B S TAERTH - 72, R, B MTFOHE 2 [
i, R 2IRLZE DI, HEEDEENDEM (7=
A= a V) THo7=Z &Ik b, WEITKT 2 ik
o 7208, MEEDBRE TR 0 1IZB S BTV
HFIZHODDIZS WEWRH B 2 WS ERHbH L, HH
BDEX X T DFELBDRN, X512, ot FDH
1L, BYROBEC R < HERCRE T & 5

%8 PR (H0F)

MR el PR BERZE o FRE -R MR
a i+ 100 33.1 247 0.75

W1 20 122 9.8 0.79 0.39
Hof 20 8.5 4.9 067 0.70
H3R 20 6.2 54 0.70  0.55
FHAM 20 2.8 6.9 0.70 0.52
FHH5M 20 3.4 6.8 0.67 0.61
SF 100  36.6 18.7 0.53

BIM 20 129 9.6 056  0.26
Hof 20 8.0 55 034 054
$H3M 20 7.1 49 0.61 -0.02
A 20 6.2 5.7 039  0.44
HH5E 20 2.4 47 043 041

(a7 : 67 A, BT :68N)
# 9 EREHERSR (Y

[ I S EREE 19 & DFHEE
iR FRR | wo A | 9 AR
B1RT 135 0.63 [ 0.59 0.78 | 0.67 0.60
HoM 135 041 | 0.36 0.67 | 0.59-0.09
¥3Ma 67 031 | 0.16 0.63 ] 0.52 0.28
H3M s 68 0.36 | 0.12 0.54 | 0.11 0.23
FaMla 67 0.14 | 0.11 0.35 | 0.62 0.45
WA B 68 031 | 0.08 0.44 | 0.41 0.44
H5R 135 0.14 | 0.19 0.36 | 0.60-0.21

HEHY, 5%, MEZEETLILEND 5,

5.2 &R #HE

£ 85 o R, R AL HIZ, BTDHE 3
MARERAFER L 25> TWB Z D5, ZOME
1&, INEOIEELEAD (1) 0.69 (2)0.02(562IEEH 0
%, WIS Z 6N 3 HDA) T, KELIRT
W5 RN 0.36 L7025, (2) MEmil 2 &0
EHEOREE > T L E o722 LITERT 5 & Eb
na,

# 913, BEFEOKRRER D, AR EER], ERHK
BB THEOHSE] KO TENA 7Y 227 O
A , T SERIHE OEE & KRS & DR
ZNEIZRU7ZHDTH 5,

MIREDHESEIZDWTIE, KFARE v X —idlRk
DG E 2 RUE U TR S 72 o 728, $EEAIIZ
FNLOEHL L, B3 M~ 5 TR TEEE
FRDY 0.4 1257270 o T2 [BETEOEES 2D
T, HBRINEDLIITE U0 (HFE) %2 5IRT
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Sh/-EEE O, FTHOEREE A, 1(HUL
W), O(HEL ) ] 2 @B DI FIRREIC 228 & S
B U - BUE A VT WA DS, ZofsE%2 /RS L,
SEYIEER L [E UHEETH - 7=, K & B TE
Hol% & O, B M0 3 [ D AHEIFREL
23011 &KV, ZORMEIE, ko sy (1) 1k7
EhE < OZBEDELE L TWDDIZ, (2) AT
BUpo7zZ 212k, ZEREDZ A (2) 125 o0k
SNTHEIMPHELNEREU - Ebhs, ZDZ
CIZE o T, HBEREAME R L 7z gtz s,

£7-, BFETIE, TARTCORMEIZENA TY 22
cMe&E®D, TS Z2EYNCHATIUIESIZ DR
L& EERITo /-, 22T, ZIZTIKRERM
ZHEA, BINA T Y = 7 N OMREREDDIZHFLL
T=DMPZIRE LT, ZERE DO BHIRER L 2R
T, [BEEOMP 7S 713, FEZEL DITESL -
=M % AR CER-EREE 2R & FRkC, B
HE DML, 1(&THHITL > 72), 0(& <K
7272 7)) O % FREEONEIZ S RIREIZ 72 5 & 5 124
U7 ZFNT WA, FH1~3MEeRB L5
4, 5MIFAEWEIMERNE WS [EETH 572, H A
o, BT L EHIZHIEZOEDLBYIRTH - 72525
BN oT-ZIZ&ky, BNA TV o MRS
PED K D BMEOERMELA AT TH o722 LI
HELU, 5 MIFGAoNEEHNA TV 27 Mo
Kb BERAEDGEPRENIEL 5 X5 L TER
WIZ RIZERLTWS e Ebig, K EHE
Hol% e OfHEz2 A5 2, 5 1/, offlF05% 4
M, B MFDE4MIzOWTIX, B4 7Y 27 b
DALV B REN R SZERE N E 1m0 OME AR
S, 25 2 MR OEE 5 RIISAHBEIRED Dl & 72 - 7=,
KRz, o5 Mg, Bidko & 5 I R L 72 51X
DENNA 7Y 27 MZEOREMIZE 525 Z 8P T
EHDLITTHL, WLV EKEZRD S, FKD L
DEHZEHEIZ X D IEEEZHINEDHRERTH S
Zern, ZOXIBIERVBERINZOTHA I,
ZHUIKL, FE2loLEIziE, Mrodoz Y
ISR > TWBIZT THDIZE DD 5T,
IAEITIRIEATI 2N 2DIZ, TD LD REHE OTh
EHEUZEEZEZOND,

5.3 &R : B (Ib%)

F£ 10242 L, afff IRMHEE HIZ, 530
DO RGRIFER L o T WA I b hd, 0D
ML, 2 & dIBEOEEM T, [LFEEHIREDm
BaEAT, WEOHOFEMEEDRRY LW HiEZ T
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10 FHERER (1L%)

MR el PR BERZE o FRE -R MR
a i+ 100  49.8 17.1  0.57
W1 20  16.0 4.8 052  0.32
Hof 20 6.7 7.6 044 044
HB3M 20 10.6 46 060 0.13
AWM 12 5.5 45 0.57 0.21
HWH5M 28 111 6.0 0.36 0.56
S 7 100 60.9 159 0.57
BIM 20  15.6 5.3 0.49  0.37
oM 20 148 3.3 055 028
W3l 20 122 45 058  0.19
WAl 25 127 5.5 0.45 045
¥5R 15 5.7 7.0 0.48  0.40

(a M7 : 131 A, BT : 130 N)

#* 11 ERFHEHAER R (67)

W R | e | mmmEe | sseons
(NB) BE | BRE | gy e s
a H1R| 0.80 | 0.62 0.34
(131) 25 2F9 | 0.33 | 0.31 0.27
H3M | 053 | 0.35 0.25
HAR | 046 | 0.31 0.16
H5M | 040 | 0.18 0.36
pOHE1R | 078 | 0.62 0.39
(130) 25 2[4 | 0.74 | 0.61 0.48
H3M | 061 | 0.39 0.36
HAam | 051 | 0.35 0.41
F5R | 0.38 | 0.32 0.40

T AMETH S, ENE, MWD o WD 5 Hr
fafd, B MTH 5 LA BRI T 5 L WA B ST
Thb, ZOMEX, LFEOHE - HfEEIEE ALK
BLLlWIledbdh, FHEGHRLRS7ZEEZS
N5,

£ 111%, BeFeEiz, bFo KMo, Y
Bk, BifcsI 2 EO%SE ), KNG
B FOEMEE oEE & OB ZIEIZRUZH DT
H5, B OEZE, BeEEFRBC, ERPEEOMEIX
L(Z L), 0(HE L) DFf % B DIEIZ SRR I 72
5 E DB U B E W T WA,

FEROMA MR, ALEIRE U-RETH D,
RRDY 0.4 LR ORTREIL, AR TREEDLZ N
BT %2 ET o 0% 5[, ROSZEEIZE -
T Ebnd o MFDE 2/ e B ilFD5% 5
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DIETH->7, aftFOE2RIFIIaL— 3
YV OEIFREROMEE W CEHE 28 3 A8 T, £t
T O 5 Ml 25 EOFERIEG ) S HEHZEIRL, A7
WU 2 AR S 2 B 7= 2 R THETH - 72 7=
O, ZEEIIFK - bbb,

[EEDHGEIZDONWT, HRTNRED X 51T
U (BER1E) & W > EREEICN LTI, #HdE
R CREEDVL VWEBET 250 o D 5 [
DAN0.18 LAEH 5 7z, KRG & BRI DEED
MHEZ RS &, o ftT D5 4 FOADFHEERE 0.16
AR, 3 FEEHDMURIZ 342 3 B IR % YD D)3k
D 5 —DFDERE WS ARDRMED S, KU~
HHELO D, HEREOBERETHEL TV TH
EfELTUE > TWAIEDH HFEEENT WD
TlieHgiTcE 5,

6 SRORE

BUE, SREREEZ OB ELC, 22 H&00E
DEMUZEENZRS ZERTETWEDD, -,
MEZDH DD, fEE, FEhEHEFEOUEIZHLY
HATWS, 5%, AFHETCOMERZREL, BFEX
A 7Y = 7 SRR DR, (LR
A CHE DLW L EEHEZ 1T, CBT TZ&W
LN NEEN ZEBLL T MDD D, TD2D
2, ERBEROMHIZH 775 mbBE R ORE 1 44
HEEZR—L UE=R—HFEZIT, TOMEDS
Mr - FHEL, OB A2 T 5 2 & & GH
LTW3, &I, 5 HARS CBT THEMET 5
VWD ZEHHEEEZTWS,

Bt &2

ARFSEIE, HARZARIS BIEEE g6 B
A (A) SRR E T D LM - MREKRTN
A - IE AT D 72 D DF 7= IR DRSS (SF
% 25~29 MR, AT 25242016) DO —EB
Thb,

I
RIS EGT B, SERONEERS, #
BFHRE D BRI L BT B,

F

1) HERID~—/3F 2 k% PPT(Paper-and-Pencil Test-
ing) LEXRTLHHBY, ARTIHI LY 2 —KT L DX
KX UT, PBT 23,

2) Zf%EN (Multiple Choice), HEBRRIZHHEIR (Ex-
tended Multiple Choice), ##0ER (Multiple Selection),
BAFRIAZR (Specifying Relationships), FJ v 27 §& (Drag-
and-connect), HHRDMEFAT (Ordering Information),
R - 7% (Select and Classify), 7F A MfA (Insert-
ing Text), fEIE - [&# (Corrections and Substitutions),
56h% (Completion), KIZKHL (Graphical Modeling), 1K
#EE (Formulating Hypotheses), 2> ¥ a2 — & A&k
(Computer-Based Essay), ME#SI (Problem-Solving
Vignette) @ 14 OFEEAD MM TN TN S,

3) iPad mini, iBooks, iBooks Author %, KEB &
MDE 2 TS N7 Apple Inc. DFEIETH 5,

4) T3t OAEMOFEMBEONST, AV Il
W LR TH 5,

5) AR OMEEET,

S 3L

Apple Inc. iBooks.
<http://www.apple.com/jp/ibooks/> (2017 4F 1
H23H)

Apple Inc. iBooks Author.
<http://www.apple.com/jp/ibooks-author/>
(2017 =1 H 23 H)

FPIRBBEHEHS (2014). Fr L WRRIZS S b Lo E K
DEBUZ[NT 7 EHEFEBEE,. RFEHE. REATFHE
RKDO—RIBEIZ DWW (B H) (RS 177 5).

MNIATBIEN KRFPAAE > 2 — (2015). AZFEIEIKAIZEC
B9 B A= ARG E Do, L~
(7). WESTNSREIDOBGET] .

Downing, Steven M. and Haladyna, Thomas M.
(Eds.) (2006). Handbook of test development,
Lawrence Erlbaum Associates.

Hohenwarter, M. et al . GeoGebra.
<http://www.geogebra.org/> (2017 4 1 H 23 H)

Hohenwarter, M. et al . iBook Widget.
<http://wiki.geogebra.org/en/Tutorialy
3AIBooks_Author> (2017 4 1 H 23 H)

ENTEE BERIIZE R (2016). £ & 5720 DHERE HifE 6
OECD L0 B5 i (PISA) —2015 i
PR &, WO

RS AT NI 2T (2016). BAHEES AT AU
=ik Thodis)

SCHARFAE (2009). SR
R, RILERE.

SERREFA (2015). SR 29 R KA E RS ELE
(PR 28 25 A 31 HAFT 28 SURIEEE 266 S CHRIE
AEEHH RIRIEA).

BFEE R 21 4E 3 H
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SCHRISEAS (2016). FERBEGSICEFAT T 5 > Tk 27 47 1
H 16 H, SRR RERE.

National Assessment of Educational Progress,
National Center for Education Statistics, National
Assessment Governing Board, Institute of
Education Sciences, U.S. Department of Education
Science2009, Interactive Computer and Hands-on
Tasks. <http://www.nationsreportcard.gov/
science_2009/ict_tasks.asp> (2017 4 1 H
23 H)

OECD (2013). PISA 2015 draft collaborative problem
solving framework.

OECD, PISA 2015 RELEASED FIELD TRIAL
COGNITIVE ITEMS .
<https://www.oecd.org/pisa/test/

PISA2015-Released-FT-Cognitive-Items.pdf>
(2017 1 A 23 H)
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5 D AR RSG5 2 D R5%
——ARDERHE, KFHEL KPR DI HOESE—

PrIEs (FEVL R

AWFTET, RPEATRIZI T 2 LA O REE VLD T I OWT, G ENL R ADHERE S
NG e OB 2 582, WHICHET S A ROBHE, RKFEHAE, BLUOBRFHA
AN T DMER RN O ER LT, HEDKE, THhETOMY AROMERIZERL T, REHEOT
(ZIIAFRF R OFEIET &R AEM TOERAEE OREZ S L CERENH -T2 Z L h3bhro
oo Fiz, A%, —EBOZEAEN RARD DHEFEARSL A0 AT 7 B LTWLS ATRENER H 5 =

VR STz,

1 FIREDFE
1.1 BHEEY ASRDES

AITRL, A%, 50 AROEADHGENLREET
Hete ST B OERBIG~DOR B E ARICHTET %
ERHEA L RFHE~DA 2 a—iE, BIOA
BUZAHET D B KRFICAFE LI FEICHT DT 7
— NSRRI OBRT A LA HET S,

728, NRIZBIT HDEERMN ORIEV (L, T70bb,
FE0ARIZRBIT D 50 | OfFEIzOWT, ZHET
TEFRDIIE R SIVZEE, a0~ Fi Tk
R 5o Tz, ZOT-0OAMZETIE, Fl—hss
SEHNTLL . CREERCRTITRREAILL F) ofF) ©
ANRE I L, NFH%DOEE & CrRFROHIE R
V3T DB AT DEBAN L TODEERA ZFE Y
AN ETEFR L TR 7272,

1.2 FY ARDBEAHEZ D C HEIA

o0 AGREADOTFEPEZOWT, SCHEEE T
FETCRPATFEOUESTRO—>L LT, 2000 4 4
HORFR S, 2008 £ 10 H OPEERRF RIS
GET11E) , 2015 45 A Rk 28 AEEEREAA
FEREMTEE | SO T, KPEANFEERT, &
ANITEIFD A LS X TN ARX DT
HDZ EERHEE LB, FEEEEA ORI (Lo
HEIZOWTER LTS, TOERELTE, 4
%, EEHEOWERN D L EEE LD L,
ERERPED REFHE IR TCIL, WEEPSEE BT S
HOFO, B OB 2D OBE R EGREE))
DBERABEHRT D & & BT, FANEEEH AT,
HHPFEEROH D M E U TIEIRT& 2 IEARE 15
S Z ENEBEI/RD (2000 4F 4 A KREFSEE

=) e, DCRESESE, EREEENETNEN
HLRRLE, SCREIFEZ 05T &8, S8 omEn
<, Mo TLES (2008 4 10 H DOHEGEERESY
B @ rim)) | 28, £i7, TAFELEENK
EYNEZ I N ST NE S Gl v g A NS = RSYD)
BEPER ORI HADE, BB A RDH Z LN TE
X9 T D (P 28 4R RN 8- S fi
) | ZEREBNEREN TS, 0k, KE
KR DRFBEELRO FFIfES LA FARU ¥

V¥ —3 9 U OBRDT- DI IR ARSI E Al & L
Tom R DEE SN METH H L) EIp,
<y 15 FLLRICES THEY ARAHEE L Tvd
BEELTEZLND,

s, KREFPEEA~OHEFIRIT, 2015 £ 3 HOX
SASER OB, AT 122% Y, REHITIE
BRI T 43.3%, THRHT 36.9% @ L, #
R Lo TR D b ODOEERE LR LTS
—IRPRR D, FTz, KFPEFARLED 0% %R
HEARITBNT, D &L EIR SHEED 4 ALRTE
TSGR » BLRO 23— 255010 & LRV 16.0%
HHZ NS P HR - HRERIHT, MEAVEDR
EAT705 CODEIRB—EBOEG THEL WD &
ZEZ b,

L L—HT, ENRFOHRE, NRRED T Tk
HEE BN fREIRRER (Y (B D BRI
FRDHE, RO AL T B L C) EEA1T
STWDREFE, 2016 FEAGRICBW IR
RABBE R EO—HORZAR S, FHHALT
—fELUTHE L T AEIES L BT RROYE 20.0%
I E-TRY O, KRELT, £ DORE - FHi
T, R B U UIES - BE - 3R - 2 — R0
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MM SN BEIFREL 72> TND,

T, KFBEEEAOETFREL, Gk - RO —2X
T EERE SEAE T SR AR (K RAEE
90%LA EDERE) N—EDEIETHLDIZKL, F
0 ANROBADOEIG D72 &1 2000 4ELIRD 15
FER I I £ > TET2DEA 5 Dy, 2
KGRI D EOFHED— . B T 5,

1.3 FYARBADA Y)Y FETAYY b

AN 2010 4EICREF: 144 & EAEE 26512
Ff L7- R O Ik, 70 AR 2k
U5 (Brd2) BE1E, KFELVEAET 69%, @kt
HET 72% EMa T0%FREME Y AROFEN 2 5 7E

ANTHEZ CUND, TERBRROBIRIL,  [52F) - s
TR TR O L DT LV, TAFHZD I R~

vTFEHSZENTED], [AFEBEORAEICHR
DS TV OB RICEHNSNDS & LT
5o —H7, ROGOEEELTIE, [FHLELTWDE
Bb « HBUIZANIRWGAEORE (R ERIR ISR
FREPREICRO TWAEROSE) 1, TR
BN DOTIERND . TRETMZEFESDOD
EWVWHEOIEEY |, TEFNOFENRNTTHR
FOIXATRETED, R~ DR TIL D £ < Hne
LRV DTIXRV FEOERNZET LT 5,

ZoHh, BROBEBEE LTHETLR W %
Bl « BIKSE A EARBE TRD D DITEE LY (2T
%, BIEORZNRBRRE AR E 25 &, 550 - FRo
SR E RFED 2= =L 2D “ODOMliEAZ
DOHERNZHDH Z ENREZBND, AIEIZOWTE, H
AROREEDZLEREEDS, 2008 A ERG S CEAFLSL RS
it 2374 FEMEET D D Z LR LT, @R
SHERH LV RSN HIM CHIINAE ZMRIA < F52
ZEADRRERLTND, FT, BEIZOWVWTL,
KRN B0% ZHEZI-BHE, o0 72\ Z L
IR T-> &0 LR UI KA TEST 572 80 )
DT I alpBZ 2 5 ThDH, (MRS 50
b, fildh 2 TRATEZ L2V EIT-E D &
FRTT R B RWRHRIZ 2> 72 (U, 2005 :
119-123) EWOfEfICA BN K olL, KNz =
NP UL LTeHTO, KEFEFIT 2 BIEGRD
FiE b & BRMEDIK T ORENRSH D E B2 B, Y
NROHEEI T2 B AR5 RAUS, EREIROILR
W LTSk Th D Z E B BIVD,

7272, FATHEOE AT H < £TH, 2EWRB)H
%o LT afE AR TH Y, Mg KRNI
Lo TR D REMNE 2 DIND, AR DI
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READFTHED R B, HOTEN R P~ DR A EH )
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R, BT EROEMBRE SR, TSR,
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077 A EEoCTHELB I ol BHFEIZEL
BT, BFZED LUt U CTHFFEE OFEIC Xy & 7%
O, FENOOREBELEE L, BEIEAL
BaZEWUTo 7, FBRICE, HEOEE O AR
FIROG A DHBEOEE FEEE L T E
XELAREEBI o7 9 A CHFBEERINT 5 L9
2 U7, BB DERIR SNAUET R, FHE RS
WSR2 12T ST, WF9EE T2, SInyAids:
RS EORM E TR R ORI EIT, WFIEIEE
M AU, EHICEDL-VLoHE A LT
FTDAT T T o TINTE DL E Lz,

HHERAE T 0 Y = 7 R KR CZET S
[Tz -> T, SO (BN RE OFLE
(IS &, AT X DR, B ERD 1~3
HEETRTORERBIATRE L Uiz, Sl KT,
2009 FEND 20124 EFEF T TRy =Y M ESE
i L, 2013 FEEE D B ITEEC A OB AR 5 Z &,
PR TR LIS D AT & FRECR O 4y BRI 2 B « B
RO THH D 2 &, BRI MAEES 5 2
EEHIRF LT, BEEMREEEEFO 1~3 HFEI
RLTTFa s T Lxkik: LT 5,

Z LT, AMIETIE, FENRZOT R T T AHS
N2 72 DITIIAFFRFHEE 2 ERC T2 70 & D5 )0
VETHHLNSIN L THHEMOBFHIIZH E U D7
MERNE ZAND, 2070 T T KIBINT 5%
AIFHENIUGOT-D TR BOESERNRH D L5
217 Flo, ZTOT0T T EANEDAROFA LS
MTEDLZEMB AR L DN TED L EZ,
DT T T AIED K I IR AROFEERSIN LT
DEAE LTz, 728, LAF TR g 7eE KR
Tu T A &, B¥HTHS ARE (Advancing
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3 WEKFDAK
SO R TITBRF S 007 B 3208 L TV D HEES AR
RNFEAEDTZHD 10 H A (2012 HFFEETIE 8
HAANZE) ONREIZL®, LUFIORT X 9 28667
ARZITHoTCET-, D
) ACAR (FRIvvarkrZ—AR)
2) EEREEAY UV 7 EERGR

3)  HEEAGK

4) Global30 AR (9 H AZ)

5) —HRAR R AR

6) AR (BHBEE

7 FHERAT 2

8) IREAMERIAG (10 A AZ)
9) IREEMEEEIIAR (4 AAF)
10) FLEASMNE AR AN

11) AC ARFE I (8 AAS)
12) [ERE B v L7 R

AC AR TREEEMERAE T % 1.5 AT 2000
NG FEML TWD, BRI 578 - 7
HOT FIvvarR)—2EZELTHLD IR
ERRRAE T 2R THCOHEESE) & EREELHEE)
R EOEHERET D, 2N OEHONENS R
REFERRES) | 2L, AR LB D s - Dkt
BRAESZT D, iR - HaRGBR T TFEMREE T )
GRS, HOHEEANRICE, SikicsT s
W57 & OBRRIZ 31T 2 RIREARI O FERECU R VR
INTNDZ EMZW, FRAEMTFIEITT R vy
a AR =0 TALERE LT —~<IZBLT
2=— 7 g R | T AR O A ED TN DT
b, ZBRAITFREMIESC B EFFE COBRIZEE S
THCOHEEAZTT>TD, AC ARTIE, Falr Tl
BIE 50 L FRENANFE L TN D,

EERA Y vy ZERERIARIL 2009 HFED
Bt L7 ARR T, ERSREA Y vy 7 O HARE
RENEREBE T EDOMRRERE IO - EF L5 L L
T, W7 BAEZ R o CHRSEARSCFHENICFESE
REFHE L T 5, ERSREAY vy Zi3kiE
5 EA AR OB BRI o3 A HLEE -
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ZU—=RLTWS AMEERTHZEEHIE LT
Bt SN TERY, FERFETE TEERFEAY v
v 7RI 2L ConboiFEhiE EL,
FIREIRIZ BT D721, ORI RE ) & &
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MEEREA D vy 7 8RIAGR OB
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ALz R ——b (A4 1 H) OfEH%EK
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REERRSAIE T, WD HREE Z T, B3R
BEOEKEITK L TA v F—F% v b &AW @R
BAC L 0B LT\ 5, 2010 4EEEIT 21 44, 2011
T 22 4 DNFETH 7273, 2012 4EEHD 3
FERNE, REEE LT, ENEN 404, 554, 41
ZINNF LTV D,

LRERATL, JFHIE U TR 3 ERA~D
WRAZITY, BHKRFETIE, 2FL LT 68 4+
THOFEEFHELTEBY, HIEE 100 4 L0 ES A
LTW5,

R EAERERERIAGRE, BIEAE T4 DT, 2009
FEFEITIL 29 AWM ANFE LT, ZO%ITESE 10 472
ENRANFLTWD, RENEAE AL E T4
DEET, BIFE 10 L NANFE LTV D, AC AR
MHNE, 2018 FFEDH D 2 FHIHI~OBATIZEN
BEIE ST, EE D m L7 R AL 2015 AR
MBBAMGE S, 2015 FFFED NFH X 24 TH -T2,

JREAEGERIAG, REIMNEANEFEANR, AC
NAGE T, EE D e U7 R L5 A8
1%, L7 ARE ~OBINE S 7 ERAZE T
TERF3LDHTH 2720, AFFETIZZNSHD
ANRIZHOWTIEAE G & Lgho T,

4 7055 L8mEEAS
4.1 F0Js5L8mELxdgE

2009 FFHENND 2015 £ E T ARE BE 4%
APz 1IRT, BUF, 9T, TAC AR

Z TAC), TEESEZAY By ZERIAR] 2 (4
U3, [Global30 Aik] % [G30) % L& T 5,

AR To ARE 2h1#1%, 4 FE/RTOXR 115 4T
HoT=M, TOHD ERTHE LT, 7THMTO
R 240 4 L Ip o Tz, AL TIZZ D 240 44125\ T
ARZFE LT,

ARE I2I1X 1~3 FFENBIMTX DT, —ERD#
ANTESBAEREICE > TEMLTEY, #1IITEEK
FEEIZBINE L LCGGEEESR WS, T7bbE 1
DOBMEFIIO_RNE TH D, F-WFIEFHE O HGE
(VT RIRFZEE 2 N2 5 2 L AT, 2009 4EFE135E
BUCHRIAFZEE & LM L2 E bW, REE
Th-o T, POMOMIEOILFEMZEE & 7r -T2 5E
X2 EICH T b LT, 2010~2011 4B T4 CH
MOWFFETH -T2, 2012~2015 L1, FHEEFZE
(X723, BEOWFFEZSIN LTI T e o
77

#F1 2009~2015 4 A#AI ARE 2001544

AR 2009 2010 2011 2012 2013 2014 2015 ot
AC 13 9 8 12 8 10 8 68
) 0 1 1 3 4 2 4 15
Hes 3 5 2 7 4 8 8 37
G30 0 0 2 4 3 1 0 10
AT 6 4 6 11 10 16 19 72
% 2 2 6 4 2 8 6 30
LTUN 0 2 0 2 0 1 3 8
At 24 23 25 43 31 46 48 240

2013 FFEEN I, ARE OFENRFEZ 2T
PER LTz, £D728, 2013 LD ARE 21
CIFETRRLSOFE L EEN TN,

ARE [ZHRIRE N FAETH TR TROVWFEAD
PUEIL, AT« U, A - FERRPRE, AR
WD 3FRET, B, (REHMZHE, S
BEOFETEFN TR oTm, ZDTD, KT

IXZIVD AL - SHEEERE, fh - EBSERE, AR
BED 3R [ ANALR) EWEFRT D,

7 21T 2013 4EEMN S 2015 AEFED AGBIDOSN
FEAEBITER EAERICDT TORT, AERD
ARE ZMF X T2 FE 0 < L FERICNEE
R LA DFEDANANS ST LE I END D
7 3ESEELOTIH L,
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#£2 2013~2015 4 AR ARE 200544

T EZRIZOWTIL 2012 AEEELLRTOME & Fhlk

A HTER A% &t T 5H72IZ, 2009 FFEE D 2015 ML FE TO ARG
1 10 0 10 X 7THEBTOR21 4 TH-T-,
Heps 15 5 20 —J7, BLRR 3 FHED 2007~2015 EED AC
G30 4 0 4 AR, EEEBEAY vy BRI, HEEAGK,
ﬁﬁ/ﬁ;ﬁ 35 10 45 Global30 )\%iﬁ, *ﬁ&]\%\: (ﬁ'ﬁ,ﬂ;ﬁ, ?&Eﬁ) @Ai%%(
153 14 9 16 & 2009~2015 HFED 3 HEMRMAFERIT, #4108
HEPN 4 0 4 TEBYTHD,
aEt 106 19 125
#3 2009~2015 FE  FT A ARG ARE Z1E %
A 2009 2010 2011 2012 2013 2014 2015 At
AC 13 9 8 12 7 9 8 66
) 0 1 1 3 4 2 4 15
HEs 5 2 7 3 6 6 32
G30 — — 2 4 3 1 0 10
(EIE:!] 6 4 6 11 9 12 14 62
3 2 2 6 4 2 5 28
HmA 0 2 0 2 0 1 3 8
aF 24 23 25 43 28 38 40 221
F 4 2007~2015 O TR NFEEK
A& 2007 2008 2009 2010 2011 2012 2013 2014 2015 a7
AC 45 38 32 31 28 28 31 32 29 294
) — — 5 6 9 6 7 5 4 42
HErE 233 215 215 214 201 195 196 196 192 1,857
G30 — — — 14 14 23 35 23 23 132
ELE 676 705 698 666 660 650 658 661 663 6,037
3 146 142 166 147 140 140 138 150 150 1,319
A 139 105 126 104 88 89 81 89 92 913
&3 1,239 1,205 1,242 1,182 1,140 1,131 1,146 1,156 1,153 10,594
#5 2009~2015 EEOH T % ARE S AMREFE5K
N3 2009 2010 2011 2012 2013 2014 2015 a8
AC 115 101 91 87 87 91 92 664
'V 5 11 20 21 22 18 16 113
e 663 644 630 610 592 587 584 4,310
G30 — — 14 28 37 58 58 195
B 2,079 2,069 2,024 1,976 1,968 1,969 1,982 14,067
% 454 455 453 427 418 428 438 3,073
ETIN 126 104 88 89 81 89 92 669
&3 3,442 3,384 3,320 3,238 3,205 3,240 3,262 23,091
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ARE (25145 Z LN T& 54T, 1~3 44 (T
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ZOET ML 5T, 2010 LT 2008~2010 4EAEE
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FEIE 2013~2015 HEEDNFAE L 2015 4EFED 3 4
NFANIBNEHED 8 D &5 2D, 2010 FFFEENDIAE
572 Global30 AZIZ2TIE, 9 H AF2 DT, 2010
FEEONFEL, <121 ARE (55 TEF 2011
FEREICBINTE 5, [FEEIC, 2012 451213 2010~2011

FEREANFOFANSINTE 5, 2013 FHE1Z1E 2010 4=
D 9 AIZNFLI-FER 4 4L 75729 2011~
2012 EFEICANFEL-FAENSINTE S LN ) Z LI
72 %, [RIEEIC 2015 AEEEICIE 20183~2014 EED A
HENBINTE 5,

TS DS EEE LT ARE BERISR L 2 55
A7 4 D 2009~2015 FLEDOANFEHHFER LT
BHU7-, ZOfREE 5 (T, Ak (FJINED,
2014) Tl Global30 Ak TAZE LTG5 12oOW T,
B YR D 1~3 FFAEDE AT L7203, Afa
DF B TIHEE LI,

X BITH 3 OBNESE T 5 DBNNATREFAEL TR
LT, hgaReD, £6IitHiLi-,

#6 HTEAARDARE 2% (%)

Gk NFAEFEE ARE SR 2009-2015
2009 2010 2011 2012 2013 2014 2015 SN
AC 11.3 8.9 8.8 13.8 8.0 9.9 8.7 9.9
) 0.0 9.1 5.0 14.3 18.2 11.1 25.0 13.3
HERE 0.5 0.8 0.3 1.1 0.5 1.0 1.0 0.7
G30 — — 14.3 14.3 8.1 1.7 0.0 5.1
[ELEY 0.3 0.2 0.3 0.6 0.5 0.6 0.7 0.4
g3 0.4 0.4 1.3 0.9 0.5 1.6 1.1 0.9
A 0.0 1.9 0.0 2.2 0.0 1.1 3.3 1.2
aF 0.7 0.7 0.8 1.3 0.9 1.2 1.2 1.0

RIT, NFR 3 0D 2011~2015 4EFE D AC AR,
HEEE G, Global30 Aik, —AGR (BidH, #%H0)
S FMAFE DNFERZR TITRT,

PTEZAOES LEEEZ, ARE 128035 2 L7
T LA L, #£8122013~2015 FHED 3
FERO¥E ARE 2MEHR LB L & HIORT,

#£7 2011~2015 FLED NARNFEEL

N3 2011 2012 2013 2014 2015 aF
AC 9 9 9 7 7 53
7V — — — — — —
HERS 133 134 133 132 132 799
G30 8 17 20 18 12 70
ELE: 353 356 360 385 378 2,176
% 39 32 36 22 23 214
TN 11 10 11 12 11 67
a3 553 558 569 576 563 3,379
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4 - - - - - -
HERE 400 399 397 1,196 5 0.4
G30 25 37 38 100 0 0.0
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DT THLDT, ZOZENHE ARE [Z&INLT-
FAETEE NP RNEEZ bILD, ZOTAHDIH
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OB DOEEND, ANRBIOFAOHZEER S
P L7z 2014 FEOREDFERAZMERT D720,
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SE R
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A 4530 b— I TRFEARIGE Y v+ —F 1],
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W R - BIESRER - HEE - R —
(2012) . 21 itk 7 77 LD 10 4F) [RZA
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Y x—F] | 28, 79-84.
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JIEE LBk AL ER T H ISP 0 (2013) .
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REDEG E L RER R T BE LT GPA DR

AR IEE BRI, AR BRI

T, KRFCIIEGEREmIZ Grade Point Average (GPA)EAZIL->2H 5 A, GPA IZIFW < 20D
RIS MER SN TV D, KFHCTIE, standard score GPA % % L IZH7-72 GPA #2445, #Hii-
72 GPA TlX Grade Point (GP) OEFIZ(1) FEAUIBIT A2 AAHEEZET D, (2 GP OfKEiz &
WHIZDOFRROIEMER, ZEATH. GP OFERICLY, (@ RANLLTFHEERH L GP IIE
BT DEEOEHERFEDONRSE, (b) FE RO TR, (o FAEKADOEBRE, I Ahi- GPA %#E#R
L7z, # LW GPA OFEFRIC L 0 EEHER) 72 GPA ORBER A IITRE SN 5.

1406058933

KEFHE ClIEE OEOMRFE AR DT dkk 2 72
FEFRNELSIVTND. 23S DGR AR ] C
&5 Grade Point Average (GPA) il fEECIBIEHENIZ
FBREFG CAP HlENH Sl & L=, Tk
25 RN T C B C GPA I A A LT
UND RN 528 REA(T2YNT R A TN D G RN
4, 2013). BUYERTFT GPA HIEDIER GE > TH
D, GPAIZ X HHERRIHEDRL ECHABIE O
ITOIv T A, FTMFMIH ZIRIT 5 & EEFALTH
GPA AW B NRFAEFRACRIH ST A, BAR
ENORFHEALZH 2T D &, ITFEIIE % 7GR
NI HITWD. T E TS AGHIE & ANF4%
DHEGEDBIRIC DWW TCiGEm ST & 7. GPAHIED
WAL, NFHD GPA IZ L DR & NGkl & o
DN SAVTW D OER: FEIAZE, 2007; HiFHSC
A, 2009). = ORI NEENZ T X415 72 dIiE
GPA 2GR FRIE L 72> T DR B D .

AAENIZIBWT GPA ITE A L TEH00, »
< ONDORFESENH D Z LB TWS. GPA i
FEV, TR HIVTW D RS iR Ml 21 T 9 728
DHIED—> L 2 B TNDCCEREIEA, 1999) .
ZOHMDT=DIZ GPA HlEZ AV 535513 GPA B
IRIZBER X372 2 ek &N 728, BRI
GPA [ZBRE S H 5 Z LB ITWD. —RIC
GPA OFHETIE, FEDBELNIZTFRGEERLG))
5 Grade Point (GP) (ZZ8#89°%. Z OZAHDT=5D
(RN T, R K DEGEIBA & GPAIZ X 55K
FNERTIC ANVED Y 3L 9 5. F 72 GPA TIXHAT
BaBE L CODBHEES LT ERE L TR, 07
DIZHES FESE R TBIET 5 &, BENISEWVIC
MO BT GPA IHEL 22D 2viaZpu, ficd, GPA
TIORTAREMEE UM E D&y, 7R EORE
N5,

NS DOREZ RIS D128, Bz’ GPA DMER

SNTCW5. HEGEAZZE LT GPA L LT, FHXIRF
fHFEHEIC L W GP #f5-9% relative GPA (tGPA)
(RRIELH, 20105 FEHEURRR: BE -, 2013a; R
&« B8 H{Eith, 2013b), FEHE(LIC K HFPEATT o7
standard score GPA (FRIELf, 2010; FiE#fde - e
{Hth, 2013a; Fgbaprk: « AE HfEth, 2013b), 2D
DEEAREREE OEIE THNI CE % & LIS E 4 ED
7= GPAs* (FRIEJRRIE - BE 1B, 2013a; FRHEBRA - BE
[, 2013b), LG OFIAIC L D HESEAEFH L
GPA (ZHAAT e GPAS (FEHEJRRA: - HE_H1EHD, 20138a;
FRdapRy « BB FEH,  2013b), 7R EMER SN,
IR sEZ 70 < 720D GPA & LT functional
GPA (fGPA) (bhiffii, 20105 -HEVA, 201205 S
N, FEFTHEI OV I T OE 2 5 h4R
T UT=imns e SO b (RIREL - £, 2015).

ZIHDH LW GPA TIE s CRIED S S
TWAD, WL ODPDONmRDFE-> TV, £, &
HFED GPA TGN E L TNWDH I ETHD.
WA EE LI GPA T, LG ZfH+52LT
PRFENAE L TWA. RIS, 260 GPA 1T LY
RS EZE L CNRNWT EThh. S ELEE
LTV GPA TIIRAEREZE L WD HDE
HDON, %< OERITHERICHONDRAHENERE
STV, ZNHDZ Enbanb ki, BfE
RO BT D GPA SOH- IR SnT-
GPA 1%, F7ZATORBEAMRL TS DT Tide
Y

ARFIETIL, TIE TIRESINZ GP 2 E 2T
7272 QP ZiEFT 5. ZOZ &Ik v FEORTES,
() ZHRREORE, (b) £ MOHES R ORE,
) NEMEDOREBOME, k452 42EM
5. AemCCIIERREE X, BOER AEER
GP #HATHZ L LT 5.

AFRSUTLA T O R STV D, 3 2 BiClik
GPA DEZRAMHL, FORMESAHELRT 5. §3
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HiCIIR7- 72 GP #E# L, 20 GPITH-S< GPA

OMEIZHOWCGER T 5. BikHEiEim s L 0ich
T5h.
2 <7 GPA

WHID GPA ([ TAFET DS ZTRT 5720, #F
7272 GPA MMERENTWA. AHEiCIRSHI0 GPA
BLOWH LR SN GPA 21817 5.

—)78 GPA X, £¥ETo LG ITxLTEID
BTHN GP ZEMHMOELTE LHT, BIEH

TR LIZBDOTHS. GPA IFIRATER HLD.

B OGP x H¥] DRAY)
EISHE AR

Gpa = S ( (1)

— AR I AR LR B ISR L CARHE TS 7
RO L L TEESND. ZOTDEETE )
STRBIFEEEIN TR, FAREICBITHH
NEOFZER G EZ SN TR, ZhUuSe L GPA T
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