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"mathematics": Focusing on washback effect on high school education

W R, WY SEE, BoT EeT
FAAFAR L > 5 —
SR L TEE B / 2 BB AT AT
RS BIBE -SELL S I | FAAEH T SIAH

BEBHRFEME $£175 (2018) I Kl
Educational Informatics Research, 2018, No.17, 2943



HEHFRFE H175 (2018)
Educational Informatics Research, 2018, No.17, 29-43

BN KZEREDRE [HF] ITROSNBZED
— ERHBEADEIRERDIC —

HER e, Hp

Jeig <, BT

Eﬁl *%%

CREXFARE > S —
“ XEBFRFEEEFERRR / E Y H T BORBIERT
R ZRBEHERE - FELERE / R FE T AR

EE  KFARMERRFAZEBRIBIT 2 6GHEDOLTICEET L2 0 TR RV, £y -
B &) R BRBREENAFOARMEDOD ) X, TNENEROBREICREZERMRE RITT.
AT, BEOKFAZEZBHRAERCBSEIRFBREERHBF] 0LBL, BTOREEHOT
TOEMARFENEIRE (857 ) ofeBER» O, R T8E ICHbIRREROH ) TeE2 b, K
X OB OBIRS 51, BRTOZFAFEIZTREEEOALL LT, W OhrOKRZED AR
B BRI N CTHRHEEIT LN TS L5 A2 5. KEARETBRERESHE T s L
LT AL, FEDEOMEDN L ) HELNFENLESRE LS TV I PR THNL.

F—O— R B KEAR, EHFEORE, FEREEEH ERBR

1 M3

AfEi, R[] 2 EEE LT, BE%ER
(LIt Bkl bR, 2B, HhEBEERL ~
6FEEDEL. ) OBEHABIIRI T 4 THERR
EERIITEIKRFEOHBEDOEY FizonT, &
—FEZDOHBRBRICES X BRI TAZ &
PHMETS.

A, ARMOFEEDOETRIZHHHEBER LD
REBH|C DWW CHEER T 5.

2 KZAZBBREFEL ZOWERIE

[##] (articulation) 1X, — D DEBERD %
PTOEEBHOO %) %KY, HEHE LD
BAETHE. BERBTORFRIIEALZDHET
IR EEE L BEHE Ot L v ) RIEDA <
EwmINh T/

EBHEBRR 2B 2OV EOEREEERIC
BT, FHIFTHOBANEERE, THREROE
ERB TR AEE R RO L BIEERIZL - T
BEOEOHERER A [ AOEH] 0E X HIPE
PRT &, KEAZZHETEEREIL, KRFEA

SEBREK (D&, TREAR] LERET3) #80
NI E DR, FEEZITH) T EVHNER
MEITEITH Y, BERIIKREEELZEZDETD
L, BN, wWhw A REBMEEITS. F0
BT, REARMEBIXRFLEZEZ HETERE
(=ZBRE) OBELZFEBMTHY, BREFWC
BIFs#EMTE LToOREERE> (B2, &7,
2001). bbb, BIRABROKZEIIFE —FMIC
BAZFEFEZEOFIN—EDHEERDDLZ LILH
B0, TN ERFFICDRICTHRFEROEE K
K 5h&E (washback effect) % 3725 L, FHHNAEL
FERFECEERN B RITTHBEL ZoTWw
5.

%, DOPEORFEARGIEL £ELVO
BB & HBIRFERE ORBOMETTHRILL
T&7z, ARTEEL TAHEIKRFEOREREEL
ZDOWRIFICET HERICASL AN, EBEOH
FIRZIC BT A RKEARBIEOREEN 2 % #E
BL, AREClY LT EANLEEOMED
EHERT 5.

_29_



BV REMFIREBZE KD ONL D — BREEF~OREHREZ PO —

2.1 HBEEIRFPIIRBEADH
LREOHMPERT, T4abb, BREER
ENIALHFERNSETH Y, RIERDOAE
FERIFEH E L CHEFREALTITbRTw
5. —F, REAZFHEBRFIESRIEZMDT,
ZHEPIKRFIEEN TS, BEOBFHIAZEOH
ETIBVT, BRERICEDLLREARDES
2131979 (BFRIS4) FEIZBT A LEHEIRFEN
B (DI, (3B 1k & RFLT %) 0EA T T,
FEEHCERFOMEHNFEIREBIE SN TEL
Ex25Y
HEBIREALRT O KEARBEICIIBROE
HRELEAL VHERN - FHPL CHEINT
BY, ToOER [RFEFTEEISEFERE
HREEFOMP L B L R TR
BOWHSNTVS | &) HHARE L Ho 22,
KEEFEREP VDLW S [ 1) — PERE (Mo,
1976) |21k o T, BB ZTEMED K
EFEE BIR TR — OB ORI BRT 54
BERRTHEDD, [BLARZV] EWIRE
bTELDEAS. LHIL, HEHOLIEDOKRE
HEFERII0% ICEL TV, BEERZ ER
L7 BEER GRS ZREICREL TV L eV #E
HEhOREARMEDOD ) HAREMELL 720
bUREEZ L.
FOLH)BRRMT, B RERENBLELRD,
BEAYREXBDRKEARDI-DDENBAEL L
T, HBIRSEA SN 49, FBLRIGKE
AFERB I ERAES 2 EHT 20 #1EE
DEREBELWET AT A P L THBESRE
S, ERIZRENBRE REARCERAT S L
Lotz Thbb, EZBIRIIKEIRKRD LK
FAFEOEOHEREY [BEFEFREBTIIBIT %
Ry - — MR F R (REAREY Y —,
1981:1) | TAZ L TERTHHEL LTED
THENRETH o 7.

22 HBRRO T CoOMHEIBREORES.
LHOBEIZB VT, HBIRIINERTOMERZFE
TREZRBETHIDTH->T, BXRFEILS
I A22RAERIE, BELEZRMBOFBRE LCEF
HIBE Do FIREI X B BIEH» S, T, /A
R, ER R EAHLERARBIZEILL TV

boLEE s T (Bl Z21E, K&, 2017).
L2L, FICERCTHEBEIRTIEI A NN—TE v
g H B L, ZBIKREY—2 Y~ PART
boTRLEN, FHIEOWUET TEHFTLO
BEELWZ LS, EVAKFEIIBWTOERMIC
HBRE & EFENREOHHE L VI B S
Blllhrol: Thbb, [HRENT)EAR
HERCREZET 2 RFEOFEL - FROBM. fEk
SV C7zae, M &2 R (ke 2017
1) ] 752 EYBO2RABRDOEE L o720
Thb. ZOFKRE, FORIIEHNFIREDIHE
BBEORA*HOWTHEL, TNENSLENE
NOBREZES Z LT, BREBENOERINED
EEZ ko, HBIRPRFARLY Y —
HEg (LItg, Tev sy -3B8] LRETH) ~LE
TL72%TH, COERNLBEIHREICEL T
THIEHI N TV 5,

Bk oY, KFEAROWEEIIRIIH LF
EHOFI % ZIT 5. ATC (2006) TLEOERK
#92,00088 % 3512 THILKRFED ARV BREE 2
5Z58E | IZO00WTHEZITo72. TOHR
HMES T[22 0dH5 39%) | L THLHEE
EdHD (117%) 1 2&baET15.6% EEIZLET >
DIK L, AHEBERCEADIT LTI H
0 HD (369%) | [HHEEDD (23.3%) |
EEbEDE602% L, MOTKELRFELRIT
LTWAZ ENghol:. Tibh, BEIKFED
AR EREE IR TEREIRIEERFIE L
*EELEFTFOBR AR LICERENICZED
BRIZEIMEEE o TWA, —F, TOBEH»
5¥5 &, HBREIEE LRI RAIRED
BAE. L7dioT, —OZ [REARDBERIE ]
EE-Th, HEBPLEROEE CRRLEmDE
WAIH L Z L IFEBHICENTBALENSS.

EBIRIL TR (1990) £ ABD 5 KRFEAR
vy —BHEBAEBITL. ko X ) IZ8EE
BBICBT 2 KREAEEEE OZBRITE L VD)
B A 51, EBIRERED T B R VX
IZRZ DS, HIEMIZIIKE REENEILE
B3, EERSROME,OEZ S E, HiE
IR TISERTR B XA T 3 TR D EE 2
ERTWzAs, & ¥ —HEETIZIRE 5 5 F
DWURER [T -7 - ANVPEFRLCRBITLE:. £



HEHBRENR %175 (2018)

2, RAIIRER, BIZZEHAFTLHETES
ZERRY, FRANERLZ LI L o T
WG SR B o 7o T KBRS
T, EBFHBROBERBIEIRSI )L/ L
WeEYbITRELEBIEEZ S, TTE, £EBLK
EVISERTRIELIY PORERE LTHREIEN
eREHEIC LT, RETREE L ES T
EHENZ LR ACEAERED, BRI
vy —FBOBEIENE BELEHHI N (BT,
2013, 2017).

23 A yk—VeLUTOMPIKRFEARME
—fEme LT, KREARMEREOEE L, &
B -7 ECAREBLIEREROD Y
WWRELREEYRITY. ZO—FT, BEHIIHE
BERICEENICEEL RITT O, HroRER
MEOCE THA. BRTIX, RFEASRMEL (K
FAFEITICIOL ) REERITL L) 12
BMLTETIELWV]EW), WhIE[REIPLD
A=V | THBERTVE (B2, &5
2011). fEEEIFEbo2L LTh, HEREDOHE
BAOHBREEIIC AR DO LZITONTE
7o, BRAIIZ, ZOLIRRFINLTHE, Uk
BN HEBIR P RFEAR £ v 7 — RER O RERR
BEPSDA Y-V ERZBTHA).
KREAROERLEF IR L T 5 BROBEE, [#
BE - HRELHMEET @B IR L2 ET,
KEFEARBEICH Y M | &) OB — A 72 X
YANTHD., WMPICEZLIE, REARMEL R
32X T200REAELLRL. bHBA,
ZIUIRFARTEET D20 L) 2 Tidk
, BREFCEETRENEL THIHIIOT
L:0THAH. AIE (2001) B LZ X 512,
BHEZARMEN#M E LTHATREEZZ 0N
TWaZ b, BROARMEIETOEM L
RHDTHDH. BROTE, #HBELZ L, K¥EA
RMEZ B CERL TIFbh, EHIIREARE
B EBLTFEICRYEATYS, ‘
CORREEET L L, B AREEY B
LcEREROD ) i3, BRIETHIEELHK
BRRRETH D, L) OPEABOERNMA Y ~
AL h.

3 REFREFERERHEOWE L BREE

Aoy, FREEERISKUTOHER
BOFKEE LT, BENRLEBTNEFEHZH
EFEL TS, BREFEORE, ¥TFHREEHENL
LB RELTIHEEZNT T TELRE
Bhd 5, REARMEOBBEENOHE R R
b, WhITFEBEREEHEOWETIC L 5 B8 ZIT
T&7 L7ehto T, FEBEEBIIEDO LN
BBETNEHNEOHBIL, KFEARBED R R
RIZOWTEMANIZRT ARIRE 2B DT, #
DERTEELEZONS.

ZIT, I TRESFRFHRIEEEREYUETO
E# e T8 OFEFBRNEOELIC O WY
B, WL, D £EFRERO IENEOZEL
EFOWEICEBTRESICOWTERTS. 20
BT, CEREAE (2009) 12K WT, BEFEIZO
WCBTEBIEEHEICB T 5 2 0—2H %8
EEEE,OOBEELEFEHLHEREL, ToRE
IZDOWVWTEET 5.

3.1 HFEPRPEREEHAYUGTORE

EEFERFE T EEH 131948 (FBAI23) £ 12
BASNILE, WERBRVTRI104E 2 & 128ET
DRV ESINTE BE, EBINTHLEE
TEEEHEIIEIRMB DD DI 5.

XERE (1992) 12X iE, #RNZFhDESL b
BT EBY THDH. 1948 (BBHI23) SEFEEN
OFEIR BT [EFEOMBEICE L2528 ] <, KiFg
T EORHEAR) & BALHIARA & 7z, 1951 (BEAN
26) FEEEMOFE2E B 121949 (FBH124) EEOEF
MEEREORBRIZLA2DDOTH S, 1956 (BB
3) FEEBOEIAMEITEROADYETTH 5,
Vg - BORLRLE ASEME N, F4EH D S 3 E
REFLERFEEIIRZ->TBY, HERROE
#E L TOMBEPEBILS . 1960 (BF135)
FHER, 1963 (BBF138) FEMD 5541m] B 13R85
BFEOREER-72DDT, B TIIUASEAL A
HEIZEL 2o TWwh. 1970 (BEH45) FEER,
1973 (ABF48) FEEFEBOESHE T, [HEN
BOHM] 28T 2 —7, BREFFEON LE
B 2 TR EASRIBICHIR S iz 1978 (B
#53) EEER, 1982 (FBHS57) F£EEHDE6H
BT, [WEDETREI W)X Yy FTL—

_31_



EYRFENEIREHFENRKDOOND D —— BREE~OEEDRE P LI —

ABE B ol Bl L RERE OIS
B o7z 1989 (FRIT) SR, 1994 (FR6)
EFEEBOEIEE T, [FEHBIOT, &F
BEO—BOEHHEES N, Z O, »
bW 5FHRTHEESRE SN, HENEOBIH
PREE o7z [WE DHAR] LH{RENED
X, CORHOFEREEFEOT TEALHAT
Y, FrvFIL—XELi—HRATNR TS,

1999 (ERL11) FEER, 2003 CFR15) F£EE
FEDESE B OFBIEEEEITIE, TOFNET
MEZ K ImEFOERBBKRELoEEZDN
L HRHExsh]ladxry vy F 7L -5
SEM2HFDOERL AR E L2HENEDIEH]
WIEEDPET > T, RS 3 EisEE
BEVFMEEMICADEROY A I v 7T [Hrik
FHOEMEDHD20027 ¥ =NV [ZDDTT D]
LA a4, 2002) | 2#%RL, FEABTOH]
BrRLETHRBIZ SURITHRAAL. BT
HETH 52009 (F21) FEER, 2012 CFRL
24) FEEAMEROFEIM B OF B IEEE TIE,
FEHAR R D ICEE AR S N BRI,
EBRBERS CIT CIIEBTREAFTIIHT S
BARIZELATY (212, B35, 2006)
ZH»HhhoT, SHIZEIAVWHENHEELNS
ZEERoTLEST.

32 RBBRBEFEE & KFARMEDEGRE I
9 B BHFFRFHREEASGT O E
IS OFF/EEHEOWUETIX, KFEARICB
1T 5 BFORBEER L BFOBEICED L) Bk
BELL L0792 H. T, BAIICKER
AV S BBHoTETE LTI HiF 5 LE)S
HBDI1X1973 (KEH148) FEEMKOESEEH OFH
BEZEETH 2. [HMENEOHMKIL] OHEED
DOTF, 5 (BE) CTR/NNFEED S EE DA
Wy Anonbizl, BRBZEOEZSRL
DANGN., ERICINIZTBEHBTOER*
BAREZOBME FECERIEE LI HETE
FEW A (B, 2000:275) 1 THo7225 %o
7o Elz HWHBINOEROEREZEL NS [
DVEFPY)OBMER]| THoHW 22, HIFIC
BRERREAS DL ENEE V). FhP [
BEBVASR» ORI NLEROET ) (ER,

2000:276) J LEELTWA. bbb, BRIl
BIREAERORTH - 7225 THAIL I L -
THEBTLABENKRELEbo 72, HRIKFED
ARBER N THIHIEET, ERYIIERK
HEPEIAR LBEFIRFEAAME TR I NLAE
DOHIZEHICREGTEEFE L2 L ORBOPRT
Bhb.

B, B 012) 2L, BEFEHEEFOBA
AL DAL [19564F (HBFI314E) 2% A 3 & EE
HEREE [BBRAHESE] 2815 [$%%
BB 2 HEHETICET A2 EELHE~OE
] (EBRAHELSE 1956) | BSOH 2821
HToTWAHMRMNLELDTHo/zb ). [
EOBRRILORBIIKIZEHEZ L S DOTiE%R
o7z (B, 2012:27) |, MBENC BT
B EOFEREEFEOEILIIEENTH o 72,
EVIHFHMETH B, 7277, BEOHH L LT3
HBTON 2RI (BT X0, B9 X5
4t WAL, BHREF ORI R Lo 72012
ARBRREHETHPELTWS (BEHEE) (B
1, 2012:27) J k% EEH o Thbb
HIME SR ENT THNZZ LRV TH R
ZITNE R SR VRER b s S hiz2 ks, &
¥ BEHEOREY-BHLL LZERDO—D
TholzZ bd, TITEHEENTVS,

WIZA 237 b 2FOUETIR, BAALOKBD
B2 #1982 (BRFI57) £EEROE6E B D
FEBEEETHAH. 0L E, HFEOREH
BX T80T I TH#% 0B (4212, TA) | #
FW] &) BEEORR L B A 23R B
O, [85F 1) [EBERAT ] [R5 - &) 5 -
fat) oy ] OSHEERICEDb 7. &5
W2 [t | % B 3B O BN 2 85 B
T5[HEFLIEVHFEIHRIT SN REE
Ik [FHOZRK RERZTEHLC #E
FEEHNEIZ L7205 > ToE L7z (EF, 2000:
277) JEFRLCFHEL, Soi [—kLTw
7oA % FEBEIAT, B - BT, FEER - SEEHC S
BEL/-Z k2L, ZRo0MOBEHLERED
B3, EROBEEBEIOLEDNAZ LIZE->TL
T o7z (KR, 2000: 275) | &—JJMKHZE) Y #
T7-.

FERBEFEICES(BEYRE L TAHEIK

_32_



HEBHRFHE 175 (2018)

OBESEFIIBIT A HERE S, T OYETIZEY,
EALHO [HFET V95 THET EBFT (U
T, AW |2 Ebol LD THEFEIIC
F T T8FI) 2B L 2EL 0N TRE - #40),
TEBERAT] RO THEE - HEt) o) b o228 B L
E2BHBLAZEOVTRIZOIG L/ HEE] & H
SR ICHMEREIR S K9k o 7

1990 (Fpi2) £y ¥ —RERICKZE 2 LT
Mo, BRITBFEIGTAZV—F (B%1) |
EBZVv—7izmEsh, HEREED 10052
LEGDTEEL AT CERINLZ L RS
729, WEHEOFLEI B 7 Vv — 7125 & #
Bz, Thbb, EH@EHBRICBWTIE, HERN
BVEBREEHICBEERDRITELR S 2w
SV E, BFEOHR—WERE] M X5
LTHENPHEL 2T LE-EEZD. O
oty —sBofEETIE, Ul - &m0, %
BEFEAT, FREMETOIRL A A 528 B 7220 % #IRE
BLTWAEFNDZ LHEZ T, ERERR L
WHHRE L oTWA, () EFBHR (v~
FELCE BB LEDbIE) oBT Xud s
ERBFLITHELNTVAETS L EBENT NS
BEOLENEL L B, EBEEFLEEBL
TEBRT AEFEIBOTH L2V EVIRTIZZD
TG EEbEDL LD LA ICHEHEND S
(R, 1994:60) ] & H R E 2 o7z

ZhICHE < 70 B OFFIREEREIE, #EFEC
Bwtldlarzetr7ryaryARITHOENS.
Thbb, ETCOBRENEARENEZ [T
BEJTHHHFT] HFI] [HFLICE
L, FRUMNORFEICOVWTILBRET 2HD
BETHE HFEA] [BFEB] [#HFCLIHH#
EELHDOTHAE. 2B, aTEF T a AR
ZLCICREER ERIE R, F8EE 0FEEE
EEFIZLF| EHIN TS,

700 B OETIXE6R B TFER AT S -5
fbDEAE —BED LHETTH o725, BEICE
i, FobE OFEIEEBR L IR BEERO 2
YET IR EBEVD. Thbh, B Lok
B~ RE L MEBEMTON S 6l B o [# HH
ML, & ETHEFHAEIN - B2
oL, TOHIEEHORETIX [#FEEOA
HIER L Cirhn/: (BRI, 2000:281) Jd o

ol FORRE FRAREABTHNKRE CHIRES
Norr iz, HERTORRLERINTING
A7y a vBBIESER, LB, &fE
ORI ol RN LEENHEL VWL
UL, BEOFEFEVELLMBOFCED AL
FTZELIRTIAE. EHII, FEANEHAELR
RTHIETE 2BREOMMBE F CHIR Sz L 7%
I, BELEBEELVTHROALTE
By oI REE LTEBTAREMEEEINS
DL ET SN,

FO—HT, BAHKREO—BERCTHEINS
FHREMBEICT LT, £BIKRUHO LS %
EBROKEFEFER L HEIZZ N2V
DD, FHEIGEEEH S ZT A HHNE, B
WHEARNERSe N EZ NS,

—DZIZENENREOFEII LY ¥ —FHEBRD
EHIZHME SN2 REBIZ L7225 TRl LI 22
LOTIERL, BHOME 2 SUHEFR T#E] &
LTHEINLORBEBEORELLTHL. T4
bbb, BREME2 T CHABTEEARAIAZHE N
HRAE | % [ SEBRREIH LR T WIERENE - T
w5,

5|, FEIREEHEL QBB ERE
Bo TRPEBNHLZEVRITONE. bW
BENETRFIVREA - -, S CEE
BURERE (48) Mo T B IREEHE
BEBEBELHLAI YA (BIEE) &L,
[KEARL, BROKEVSHKILLTEE T2
L, BROBEEFEOHEF T ONED ». F
2L, HARFOEEZOKZRIIAY 2w b,
EREEOZLEL2ZDT, bobnNf LD
EEZORE —MHA TRV EBIT 2 WEES
LT WAL e 2w (Fh - W&, 1999
30) JEwoBERL, WHELEBLL. FHiE
BEEN [REEE] L) RIBEE0%LFE
A, BlziE, BATIREEEO (B 09 b,
(B SR EoBMEICE, TRE] L
VW BT, [EBE] 2500 7% RN E OFEIRIC B
RAALTREN DL, bbHA, EEHIIFEE
B EA R VHETIIBIREA LR O RELR
RIZEAZLILIDT, [HTIEEEFESL I =
<Ll ETHRBEREER) FITEA Z LIZEL
We LTH, BIREST7 FIvvary - RY¥—

_33_



E Y KRFEMEHNEIREBENRDOND D —— BREFNOURYDREE P —

ZiRo CHE L -[5ES, R0 EEIREER
DR LI 2 R BABZ 728 25T, ARSI
AL AR ENBRVIRPEEIN-EEZTLN
7259,
REVPBET 2 EHFIREIET 22—
FREVIERAZHH D v, Lizdt-T, @
MFEDMEORERRBEIZIL, BEL < NEN LK
T HEEAEBRL DD, FOROFEIGEESR
DEFR LB TEREFEOEE, BEIIRY T4
TRERIRE RIZTTURESHO SN T &
B2bh. REPLRZEEIE, KEOTFIv
e - RBYY—liBoFBOhEERT A Y
=T LT, WEAFZZ TR TE2EHED
BENTWE, Thbb, POTEIEBREETZE
FICM & A ENT W2 EBKRFE D F IR DS,
SEFHICR RIS b R [HE]l LwHH
BoOZEUCE2Z2 5K eEEHEE L THRETS IS
o CTERESZA.

PDEDXd 2BE+#BT 2, KEH»S, BITHK
BEHEOT TOEGKN L ENFENBE [#%] %
RAEFFEHICH L CEREITOICL LTS

4 BTFEREEACBT 2 HIHOEK

BT B EEHE 132009 CER21) 4 EER,
2012 (FHi24) EERBERDOEIBBED D DT
hHa. WENZ Ly, [HFEEH] (BEEVH)
(81 ] (F3) T#FI) (F4) [#2I] ([Fs5)
M2 A] (F2) [#%B] (F2) o6ktE L% -
7.

ABR B2 2 5 L#EER I THFER] L
NOSEEPSBIET 2ERIITILALTH BT,
F7:, HEBIREEEDP S [BFCI %Lk,
[ & fig 3 T Bep s, TR 113 [ 8% B J
ZBATENT: (72720, A SMERIT THFA
CRAT). A7) 3 —ER72 0 A TR 128
FENT2DT, EEE OA&4EII T1T51] 12fh
BAEEH TR TR o2 T EDIAFTIGEEE L OX
XHEVTHD.

UTF, BETLOE#MYET S,

41 [8%¥11
[7—% OAHF ] D572 ICEA St WA,
BRI THEBl 0 etk a v ¥a—s —] ofts

WZH 7B A E N USRS,
SNTW5,

TR D S8

42 [%#1

(s - B DEZ | CEEND 72, IHEE
TREEE TR, [#3RE TCOSERBEEZH
Vv, EOIRKECOSERBH RS Lo
T2, [Hds3kE CoLERBEZ B2
v, Bk E coLERBEE H0ICHRS
Lotz TR L DB ZITARBEEe IR E
EERBRFIZ AN ARBEO B R B TR
BASUIREL o 7.

43 [H#)

BERT D [HFM 1 2H - 72 EHE DMz, 1994 (F
X6) SEEEMOETIN B OFEIREEFEICBIT S
[#FZEBlIZaTn Tz [EEHEE] &, HE
BIGEERED [ C | o [ & g 2587721288
AT, BEBGKIEIZP SN o7, [HERTF
1] 121970 (FRF145) FEE RO ESE B DFEE5E
FETH, H7E E TS, $E8EETE A,
BIHE CTHEIHEE VIR E Lo Tna, T4
bt, [BEETFE] IRREFOHBEIZASH
EADBRBOTE L 2oTBY, HARDLI I
BRHZEOHETME LWHEZS | &2 L Tw
5.

44 [HEAD

[HE&OEEMmER] TEHOWE] TRIEOHE]
D=DPEEIPLERINTBY, 2,6
OPEBRLCEFET LI IR >TwAE, [
GO EMER] TIE, HFEREERICH o728
FHEDS [$0F Bl D[R ER E RS IIIAD,
[#FCIIZH o7 EHEPH/ICEAL
nr-.

45 [H#B/

[H8FI] Tz bov] [HESRGAG &Rt i 2 HEWH
DEZDOOBEEPLEBEEINTBY, wWohrE
RLTHEBTAZEIIRoTWVS,

[FEZROAG EMErR 2 HE0 | 12, HEBEEEE
HOTHFCI O [HEERSA] & [FEtE] 24
GL72bDT, [ERIO [BFAITH - - HIFRE

._34‘.



HEREENE  $£175 (2018)

bAoTE7.

5 HiLBEANEROME

A5 (2006) R L7 & 92, BEHEHIRED
FEIBEOBRICH RS, KFEZIIFEX S
EOMBORKPFEEL VTV L, BRAED
HEFENAAUF EHITIR L RATVR D Z 5,
BERFOHEEOOBEN S, 20 ksSHE
R PICRE S NS,

2T, AETIE, FIFEVEEOMERHE
BELTEHBLTELERID LRI F Y
5. 2L T, EEBHORZVVLDhORE
DHEFED HEEEA I X DRI BT A5
REZOREIIED L) ZEBEPRIZTL TV
», BETERIZ 5.

I, FEREEAOEENG 2 BB
WORETT 5. BHEOFEFREEHEIC 25 12H72
D, EtHROZEERTIE, [HEEREES]
WHE T 2 BREOBHBBERO T —F 2 7V —T
2EY, HEHRE (FRHE) OMEIES L.
BICSHEOWETTIE, FBTLIHARNHEZ -0
T, 1HORERH K T6a 0 6T7I < IIHERT
B 2 72— T, MERBROENES R P 0k
FEDORIHTEI OB I EE L TR E LR
L do l2EBO Il ghnizbEz2 5
N5, T, #BEZEICEANICHRET S,

51 [#%A|0¥E

THF AL, ¥EHEEHE IR EBRT
L2 RoTWAICHEDLLT, £ THOEATE
EOKETER] TEHOME] [RBOWE] 25
BIAERPIEFEAETH LY. BHIE, K¥A
HOMENRERD [$FA | O HEHFEA L%
WRLTVAARFENIILALENLTHL, [E
HBOWE] L, HEEREEHECTIIHBRICMAED
ohTwihdroi, UL, HEREORED
—EE L THESINL:D, HEOHW THEEN
TIZBIL T2 r — AV D o720, HiETE
WEECITERICEBOT SN, ZOTEIZE
BTEHASNOTE WAL SIS,

7L, FEHREAOIBEANT, 3EEZEE TS
DIIEFRIR N (L . IR S ¢
TWRWER T, 52005 23T,

DRI & KN TREDEEVENL Z L2k 5.

52 [H%¥#B|OHE

T8 B <&, THFI] TXZ Mv] THEESA
EHEETR R HER | OEAESHREES N TS, 72
7L 3EEDS B, THFI] TX7 bVIZEEL,
[RESE AT &EET Y 2 B0 ] % BIR L 2 i
£wY ZoEENE, EHEBRTIEFEB ] OH
HHEFEZIZEALDOREN TS X7 ]
LTwa25THAS.

53 BEOEDE

FALHIRICIRE SN A DY, HEOEDFH BB

IFRDOE D B EE-TWAE, T4, 1TEA
EOMERIIEED S TN 2 TR o T 5.
TRIZ2EAEDRAET CIHFT | THFEA] [#
FU]THFB] o#HFFELRXZ, REETICA
LHIEFHEIZILTWS, BROIEA4A LD
BEOEDF IR OB H 5.

O [HZIL|o#EREFELrTHFEIHEL TS
D, BRIEZEDIIEZL. TR, B
EOLFHOREGEERIT).

@ THHFI]OBEELI2EDEBLZFETLT
175, Co%BE, BEIBFEEDIFEET
[BFN | DBREZRZLZLTH B,

54 WILHMBFOBERICB T 32 BIGEDOHE

PDEbEo X9, HibHHOMEER TIIFERE
BHEONBEO AL LY, REAROHEHAZ E
HLOOEBRAEZMALT TS, BENFE
TREEMHEICRY, T CHELREARXTED
VANMQEVAS b RiRE Iy AN g isp o S T AN A
DIFbhZ i, REARTBLI-ERERE
WHOBENLR S LFTE S, Lo, T#%
Al DFEBAENEE 2, HREI KD L EHIE
o TnAd, HERBBZER LTV ARY
ERCIMEEE ORBIH-Tnwb I i L,
HELEA.

IV LEAMICGRREEZHITCA LY. [HE
HFE| BFED OEYE 2 THIz2, 1973 (15
F48) FERE~ 2011 (FR23) EEBSHAFE TH
BREEE I ERETEE DD - 7201, 1994 (F
J5%6) -~ 2002 (FREL14) EEDAFED [$E¥B ]



B RPEAENREHF RO ONDL DD — BREENOURHRE PLIZ —

3 Thol., S0, FFBR/EEEIZ [EELK
| SEA SN, BREL L CORO2EDEE
ToHons.

—2olk, BEHFHEILBBHEBEICEIN T
72854 H 0FBIREEFEDO T CTHEAVLZREOF
N7 51972 (FBAIAT) EEBRAZOHEH
3017 CER29) 4 12608, ThbbH, wirER
OERERL L ThD. COREEET S,
BRED L ZJEFZBTFEZFE L-BBR1H 5
£131994 (FHi6) £~ 2002 (FRk14) EFEEIZERK
ICAFE L7, FIREOZEFHREREHEDO T TFEA
PEHEDATHDL. D0, BRES CHEE
& BERBICIIEZCTFE % BRBERICEATIR
BAF L WEENIILALICEoTLE o7
bHBHA, RERRICEATVWEIIT RO,
KFEAROZEILIE % BB L - 0E 5T, R
b7zo THEEE SRR DWEENE V. Fhs
ZOHDORBEIZ S Do T A,

ZoOBIL, KFAROBEMELBRIIBITA
|, BME LTEZLEE (B, FH,
2011 : 169), FHICFBI/ERHEIIA o TE/2H
BTH57:0ICHFEFEOFE, BEOHKEL
B ABHEFERE SN TRV EZET R
3. FORRE, HEOMBIAE, EFER £F
DERD L, BETEIRONLWEEI S
ZFD7%, BEZEFRETFEOMETL BT 2w
SERENEL B I ERTFEENS.

[F—=2 058 ] (BFEI1) oW THHEBETH
5. srhrgs, MONTERNE, SREOHEEIREE
FEEBL CERBEFICHOTEASN. 3EA
EOHEB RIS AIE, HOTRIZ OV TEREA,
IZEF LR, HEEGMEIIBVTY
FEEERFATV VI EBNEZLND, [F—
¥ OAHT IO T S EFEECFE F AR O EEH R
WTE L.

6 ARMEZELTEZZEKES

6.1 [HEASH] %238 L mkHH
HREARFETE 20174 F KFEN] ©, &
T RIvay - RY -z [ EEFRER
FTOFEETHIZOFTIEILWEI & # &3 EI2

WETwD, (EEKE, 2016:2-3) 25 —F55]

B4 5 ().

FARARFE TR, TFREREE —RARERE
H] & [HEEKRFOFIIRED HEFEHIOWT]
EEETW5E, GREBKRSF, 2016:11-12) —&#B551
B35 (KM2).

BERZEOr — A%, BRIZBTAEEOFEE
TEINVI ZEIZEEDTTVo2b LR
ENTEY, BRCEEEZIHET HMICIEZSEIC
LhANBEZ-TWDS,

FEUINZEL LD ETDE S AT, NERIC, B
P ERE R S AR e RO MR & B
EEEEL TR ERLBAADZ LT, §F
J, HELSUERTEBRENRHIIONDD
12, WITRA~D X5 e ARt h 8 5 imb i
BEUHENTTEXND,

1) #FEOCEETDH

Ko RRREZECE IR D 1, BIREORE 250
REIFTIEE - BHEL, ThbPEEOBEE HN
TERT P IIBLE L 20 ET, 20X H7% THE
A RRERR X 2800 13, BUoERR - AstizonT
ZL DA > TOH e, ZhaflvCRER
MRS HEIRTBRAL TND T E EITECET, 22K
HOLNTHDIE, BHORTORREN S RN LoOFEE
FRVE- TERRE LCORE TS H, T0b
SECTRIREIR T, AFOAFFRIZBO T,
FEERCE BRSSO L B A T O
BN ERINAZ EEH YV FRHA, ZOLD 2k
e BTG, BEENTER S ZLERNE
ALTOET,

2) HepANTEERT AN

P BREA R Z &Y, B AR, BE
B LTI EDEL 2L Tb U ERA, POk
SIREZ F o TBRER MR Lo, BEAITIE
LWFRERE AV TR 5 2 LT, AFER
BIZBO T, BHOE X B4 ) R EAE
TED L3 BEENCERHET 5 BNEERSNLE
T, BEROFE T, MEPEIJINITRL, BT

AT AN,
3) RERRESE)

HopE O T e A RS AT, 0%
B X DER) L LCHECERTE AR
ERANE T, FEHT, BERVSFOmER - Hiife
A LT REMICEERIRA D) BRERTT,
ANEFRBCIY, BEREES - BT - AN
S RIS HIZONTHANRE S Rl LEY,

M1 [ESSEREBRET TOFETHICIOTT
1IFLwZ & JEERRKE, 2016)

_36_



HEEWRENE 5175 (2018)

—F, BEWKFEOr —RiE, BREIC Lo TE
WHBEEBROT LR ED L IR PARENT
W5, 2RFORFBUIRBRATIC [HEHS | 29R &
NTVBLWIETHE, T4 70 -F) ¥ —,
H)F2Fh - RB)Y—, TFIvIary- Ky
=0 E, WHhITELDER) V=R EN
TWAHEDTH A,

o, FIEKFE - BMKRE - HELRE - BIR
K- EERE - BEKFEZ LT, BERFBICH
HERSCHREOETFO—HoE 27 ETRARAL
TWwW5, BHKE FEHERFZ LTI, HBER
X - &R A7 ETRBAL TS Z EHRER
T,

L, HESKICOWTIEREES BUSKE
WHZENRTELIELIRBLTVEZVRED
&\, —F, BERHEEBEIR, TFIvvar Ry
V-t EbY, LY)EKHLE X Y- TR
N2 L) REE2HFEL NS,

BREBEROBEPL RS L ARMEOHREE
X, WEOHEE, BEFORRII, SHRILKSH
BREHMTHHEEZ LY.

EESEEEL OB E 27 BT, WTha R
ERFRETERINTWARED, SEsRirr
FETIE LN REHINOLERE T X SBEEOIEE
FIEIHEESRTHE ¢ EZCOVET, RIEERIC
H=->ThE, BREAEROES 2 > R
R, FREORFEUIC Lo THHATE 5 & % eiE% Bk
TAHIIILETTOET, &bl HE#EcE
FH TSR TEN BTS2 57
HERERIEN - RREICERT S 2 LI LTI
FRRICEIET AV b TEARIRE OHBEEEL

T, B s oiER I bEMR U,

X2 [HBREOFIREDHESSHC
2T GERERKREE, 2016)

62 ARZBLIE-EKEROBLX

ALV E, BRERSZNENDNE
PHLEDIIS VEVIAFEDLH L. AFHERIIK
FERFRFFEEOB T 2 bLNE Y — LDH
#F0 (FRHE, 2011:167) "5 THAH. F4IZL
THBEHII 2200 %, kA RBEYELSES
ZldbHbH HIELKRENPERLAL-HBEEN2D

Co TOTIE & HREIER ORR R % FIRET L
THED.
FILRFIE20065E 5, 20084 A ORI
BREOREDETFT,

(1) 2RBEHBOED D167

fu—@@—mﬂz_éw-@3

() 2RDIEFFTHDONIN I Y - r—Y) —DFEH

a b
o) o

A —(a+d)A+(ad —bc)E =0

W, FRETALOTHIUTTEH L THLMHETE
THorEVHIBEDZ LEREL.

BRES TR, AXOFEICHIRIZR L, 47
DRI D BRI IIHIBRA 2\ & DBEFRAYE &
Thollzd, ZORRIIZTERER CBREERE
PREIIRRSELERE R o2 FhUE, R
FoTHRERENELZLZ L2ERL, KFEIE
WBREDHF~OMEEZE SN BRI E/EY H L
ferbTHAH. BIZIE, BEELREEL (2016: 18-
2D 12k niE, HEBARFETIE, —BAROL X
T OARSEITHE L ITEBIRICER SRz
DTH LD, BREFIZH > THB LTS L.
COARBIIELIR-TH Lwv. | LEEEEY
SNBEEO LRV E o 7o THEARE | 2 F
HERTWE, 22Tk, Lo (1) o 2kHE
BOBSOUAR] bETNTVWEY,

L LAAs, BROEBE®EZ L0
FARE | ICEES VDT TRV, Bl 2T
DTOLDIZAREITHBET 5 Z LIHEMKD
5. BROHEHIZ, Z2LdHFEICIAREL
THTWARWEWS ZETHE, BEMICIE (3)
WERMRAEFRIIENCTEIRTI ENTE S,
(4) T AFHEOFRNIFHISEEHE I T
HWOT, FEREIZRWE E R L 2T ITw
FZWOTIE RS, EWwWIARER525. (5)
iz ALOHEREICHEE LCHLHET, &
FOEERDLBRIBEETH 5.



ERKEMFNREBFENCROONE SO — BERBEE~NOURGRE P LI —

(3) a b, cHOLLEDEHD & =
a—Jré’)—Ez Yabce

4) B (x,y,2z) EFHax + by + cz +d =0
OB !axl + by, +cz, +d‘
Va* +b% +¢?

(a#0)

9 [P g T
4a

COBEARE| OFELH> T BE
ERAEXERBEVMRFEOZERTS 20 [H#F
BREJ S TWALRAZFAHAL TS Lo T
BBV EEZLTRENS L. b HEAAZDIE
ZARE BEZHR L 2ZKFICLBMEDOH
EHE 10— L THEOLIEDBTELLD,
AREOERE, FOWREIZOVWTRESRISIN
HEZATHH).

) —olF, Wk RFOWEEMIZE T SRR
THhhH. HILKFED015FEE AR (I X
FJTEFIDSKHCHEI N, RILREOLHRD
BT, MI0EM TEFIT A LAV T % <,
MEHO—F 5L L TLPHEINTI o7z
(72 LEHEDR20E, BFRIFMESIE). EE
Hp s BiuL, ZoEEIZEL LBHRTH-720
b LN, LAL, S8E»S B, [E
RZOLRTREFNIERL Tiwv] L)
AyE—=TE LTEZTIED SN DBREITF .
HENHOMENT o L HEINE Ehkith
X, ZHEERLTWEWAy =L L TfEb
AU BN H B LR LTV A,

6.3 RFZEARBHS

B TIE, ThEIThREAREEBELLBRE
BOWD AL R ENTE. BEOFHTER
EHAHEFEHEESVERT 2 REARBHRS
(BlESHIC, RETHE) 28l LThiFonk
;)14>'
[KREAAMECHT2#F2EL T, ¥k
O LN TWBEENRE & ANMRIZOVTEWIZ
HBYEDE) LT, BREBITAEFEHED
BREFEEZ LB, BEORE - wELYN

ZEERBMIZLT, ERFEOHEDARBYEZ
ARBET LTV, HESEITON TS,

L2 L, %65 (FR28E) oL, #8
BERE: - AR - PUEAZE - B TERE -
— R - BIEE RS - FHEHARFOTR, %66
Bl (CFR294E) OB, FBkAS - ERH
B - BHERE RS - R LRS- HEKRS -
—fERF - KIRK%: - RERFDO8K, 55670 (F
B304E) OB, FHBERS  HRER K-
BREREARY - AR TERE - ARRkFE - —FK
- BIEENKE - FEBKFOSKTHY, 47
L3%WnEidEz .

TDEHEY AL, ARMEEELTER
EREVHEET ARETRMEL TV B HTEE
Wz k9. :

7 HiFEHIREEH

2022 (FRi34) EE» LERETTEBENS
BB B OBEFRFEREES (L, [H%F
BGEELE | LIRA) 92018 (FR30) £38 108
AENTz, BATEBRREEBECREIE I Nz [#%
CIPEEL, T_2 V] [FEEOMEEEE
BPE ] [N R RO TR 2 5285 0%
RBBE o7 BAE, 13&ACOENKEEG)
HBOHFIIROE) TH A, LRI [HFT
(HFL] [#FA]I THFB], BRITHFET]
MHEFT ] [3FI] [#FA] (5% B %s8HEAE
WZH7-HHEEREERTIE, CRIZSEFET4
#EH BRIBEOSHEL [HFECIThHo7:.
FEEBIGEEE 2 - BORBRE B ANREB i
EBEHOL X LFE—2ERET 5 & LRDELET
[(RZMVI]IEZBB LAV EICRE, FOEL
LEHIT, BRCIIFERBEOBGETARER
DHEBEE N2 VWHE, FEHEBBEORNSRE Liew
ZENENNELTH S,
—RICKEOMBEOFEIZE, HELEE (=
A, HEOHE (ERME), KEL HER
(BT #AME) RUNZ M VOO0 FENRE Z
Sh, BEFEOMEOBEEIEROFEND S L
WA ZEEMBEFIZLVEMICRoTWAS, L
ML, N7 MV TEFECI TR D EROER
DL IINT MVEBB LR W L2 ) ZOk
£hEoTLTE Y.

_38_



HEEERETE $17% (2018)

BAETHEFEB | <X, (X2 bv] T85> HE
FRBRO#FE C [FEESA L AEHH0 2 3 ] 1388
B E VI REWIFLEAETH D, FDO20 [HE
LA LR R 2 BIE L 2 B S .
FFHBEEFEOTIIBI 5 BREFOHEHE
T TEEB W T8 ] [hersy 2 #0] [#EF
EHEEE] ERDOT, [HF] e 2R ]
PRERBROEHHEICL Y, ZO2EE R EETS
BARDS L e ZEBTFRENL. FrEEigEE
FBRIBAFEER L2V EWIFHD L) ZOT
ERLAEICESREEbRSE. UL, ARD
HEICR > T TH ARTHEI NI BEI DR
WOEIIBHENDL X1 B,

8 Fr—RAREREZELTHEEE

HigELT—

Bt 2011) I 2 TEKE REFPRKEARE
L7e [— Rkl oBFR» S [HREEEE ] %
L TEREE & RERE OBRIIRERESGE-
TREZEFDVED>TRZAONE LI IR
CEEREHL TS, FRETHRALLWI &,
7ol ZERERZOBERSELOEICIEN 272k
LTh, BEELERAL 25 AERBIMEIZR X
DERINTLPLERE[H]ITHEENWHIZ L
Thr HKExEHEIIBW - ARKMENRE, 5
BEZPBRERO—m2EINSEELT 7
7Y=Ll LR LIVOTHE. HRE
e & REARPEE TS L) 2B OHFET
B, FIVo TR R S REARZNEED
b DR O T REVE %GR L 72w,

FRCI, BAEROEEEEZSLET, A
HRMEICER L, KEOHESBREBTIIRET
HEIIOWTKRE L& SRIIETREES
DI LT RENLDARBED ZE LEEAS
ERELTND, EVIBRRLLIEEIHS. b
Ld, RKEVVLELTLH# - BN BREET
B2 2R oNTWARVOTHIUE, KRz
BIGEEHOWETOBICEH X ITARETH S,
LPL, BZLL ZOFBIRETCEERSINIZ
vy, L7220 T, REPLERIZES X v E—
Ve LTARMEMIBEOS OTHNE, AR
BEOBRDOM LI 2/ RKERICOL VS HEEEDH S
EBERBDTIEERNWESD D

EREROFEZILE W) BED» OEREE DB
WICHRE BV SA, MR T, koluo
DHEHERT LI ERHNETREEZLEEZ .

—2HI%, XEEBEN, Thabb, KExRIEK
, BFEWNLHEBIITH 5.

ZoBIE BES, Thbb, BT L2
Lk L TW LTI TH 5B,

=ZOoHIEEEN, Tabb, HEAFHETLT
RLTFBILKRENTH 5.

o HIZGREBHZERED, $4hbb, XEEY
FTHETTERL, MEIZh» D R+ BRIz
HT2HTH5.

YroNoo BB E 2 ¢, EIERBERED
FOZBREDORNIOERIBELYEZ S L, EARY
WCUTOZ20% 4 7ORBEIZRHT 5 Z & A5T
XLLEEZD.

—2HIX, EEH, HEICHROMMEBIZE DA
ATED, BREFEOERNZTH - BEr s
AW TW 2 22 ERTAMETH 5.

ZoBHWE, ROMEIIH LT, KrHnniy,
BAEMREETRALTERLLVTERE, £
BRI, FEAFRICHFEL CHJHETH S,

=28IiE, BMIEZERENHLEERSNTL
HEETHA. TNV bWD [ERT] L EHEX
NLMETH 5.

ZDZOMENTI Y ALL, HESFHFIRY I
BWEICHEINLZOPEETH L. Fl2IT,
—2 By L FTOMEILX, ZEENayayLE
BLTCETE ot BXAMETHS. —DH
Dy A4 TORER, BEORESITUEELTY
HAIZE S TIEEE L VDS, ZOHTEATERL L
AORETIIHIE T LHETHSL. Z2HD
¥4 TOMBEE, BHA2BEENERAOI, F
BEol-on/MERIT e WKB 2 ETHE. KF
DD H LT CIBYT 5 BEORIEI ARIC
HESNLRETIRZWES ).

BARBHEOHNO—D2IZ, ZEREDHFT
HEN, BELAEOAIRTLHEICS—~EBDE
Ridd s, TEREOTINIEE SN -HEORE
HTHEFcEE L v, MirwvwzexsS21E, %
BRiE DE R E 2 5 EHRIIRBICE C AR
DEYOENPEEINS,

BT, ARMELZ, KEAZFTIZZOX

_39_



EZKZERFIREBZENCRDLND DD — FREE~OERHIRE B —

) REET A L) I L TETILwEWw
Y, WHIE[RENPLDA Y=V ERTWVE,
B O - HHEEE, AAMEZBCERLT
fTboh, EFEIFEFIZHYMATYS. ARME
BEBDOBKIZT TR, BROFHEICIKREL
PEEYEZHDTHA.

DT EFEER L CEPIREREIE IR S
Nz T & v,

e

1) 1963 (KEFN38) 4EEEA* 51968 (BFF143) £ T
THMT T A M BEHBINZD, FEALER

Lzdoiz.

2) T LDETOMNENRENEER ST
WheblFTid e, ARMEOHITKFIZ
LoTEFNEFNTHSL, tWnHE2ZLNE
o2k ) THEH (KREM, 2017).

3) Lk, FE& LTETM (2001) p.121IC & 5.

4) ZOMIEFIIZBIELTI ol ZB
FBDDIZ [HFE—&] PHES NI

5) FE@BIR, vy —HEBOHERHOFEMIC
DWTIILE (2013) 12T <.

6) CEHEEFEAE (2016) 12 X B & SEH2TEE R
B A H I RAE L BRI ASFE T [ HEEH
BIET 5 DIXERTS1% 73T THh 5.

7)) ZIZTWIHESEKEE, HREREKEE—F
BEEHRTLIEREV) BERTHEETA.

8) ICEREIEAE (2011,2016) 12 & B & AN EKE
H 0 BE B 2K7- ) ORI D33 ~
SO BB, FHR2EEAFED202% T
Ho 7208, FRIEEANFE TI325.0% I8
mLTws,

9) ICERELEFAE (2016) 12 & B & FE2TEEAN
BREAFE B AFZETCZONHEE L LE
BL=DE75.6%, [HEOEEMER] [HF
OWE| D2EBXBIEL7-01318.1%, [
EOH LR [EHoME | 02HE 2 BB
L7=Di348% TH o7,

10) SCEHRAEHEE (2016) 12 & B & PR274E BRI
w4 HHEERAFEE TS <7 b
W] O2EE 2B L7-0D1386.6%, =DNDHE
HEDZBEBLAZDIZ124%TH 72,

11) Lk, 20175452087 7 £ A,

12) 2018 (FHi30) FIZ A>T 5H, —HOAED
ESLRZIC BT 5 HEI ANHSH R HEE
LTHY EIFons Z eV F#nE:%
T, 2019 (EBBIEE) AR» S, BEI
FRHIE LTAER, —#EWRBECRERVHE
BEIZOWTIIHERER 2V LITEEN L F
BB RETHIE Lol (XHBFES
FHERE, 2018). KR THRTW S [E
EIZDWTIE, EVWEEE, BIMicSESNS
ZERBIRELV.

13) ARROFHEE, DRTOKRFEARBHRETHH
D ETFONTELERNFELIETR S (F
7K, 1992).

14) BAMFHEFRFE ORI RFEARIBHRS
(http:/www.sme.or.jp/info/univ-66/) (20174E4
B208727%€RA)

AHFFEIL ISPS BHAF# |, BREE S IP16H020510
Bz S SR D~ TH 5.

(EE

FRIHCETOE—FE TP L& LBEAR
RIZLDLERBETH ). RILKRFERTRILKRF
DAFEFERE T, —EEFRETHS.

SCHR

KFEARELYZ— (1981) . [REAREL ¥ —E
%]

Bl #EBORZET FEBEEET— I N—2A

{http://www.nier.go.jp/guideline/index htm) (2017
4E4H2087 7€ R)

ERAEESHE (1956) . [RFERF BT 5%
HE T A2 KECRE~OBE] [HARHE
BEFSEE] 37, 161-164.

AICEM (2001) . [ HARDOKRZFARIAMHRITF T
WBON | TERFIER QLD 2ES0ED
HE - HEROEEFEfE VI -] BARREITH
Ft, 164-194.

BICEM (2006) . [FEFEHREICBIT A2 EILKFE
D AR & BE R FICHER-1ER, BIU,
ARLBOBED» O—| [RILKZETEHRE




BEEBRFR  #175 (2018)

PSR Ly —RE] 1, 1-14.
BILER (2011) . [AO ARD /YT 5 1 Lgmif -
BEO—&RE LTOREAR - ] HILKES
HERBEHREL YR, [BRERBROS
754 LEEH L BES) RILRFEHRE, 53—
61.

BXER (2013) . [KFEARL Y & —HBRIZBIT
LAt O LEE] THART A MEEEE] 9,
129-144, _

BICER (2017) . [ KE¥ AR BESCEOGREIZHE
ThE—EE—REARL YV —HBI ¥
BEILDOERIZE - 20— TREARRE
TUx—FI] 21, 29-35.

BICER - NI - FHEEL - FREE - B
N¥EZB - BEH—E (2001) . [BR L RKFD
BERMR L BN L -SRI ER ] AR
KEE BHE, T2 ~ 1445 HERFMIRE
ARFMEBHEB SEBIE (A) (1) FEES
12301014 [BR E REDT—F 1 F2L—¥ 1
VICHFESTEH LWRFEARIIOWTOEREHN
BFe——F 124 R EEH—] 110-160.

REARZE o16) . [RBKRFOFENREO HE
F & 2w T ] (ttp//www.kyoto-u.ac.jp/ia/
education-campus/policy/ad_policy/undergrad/
documents/housin.pdf) (20174F4F20H 7 7 &
)

AR RELT 2016) . 20174E L REARY
1) — X No.86 Zir B AT (BR) B ERE]
At

LERL A (2002) . [HE2 LR FHOMEDT-O
D20027 ¥ = V[ Z DT §H 1] (hitp//
www2.edu-ctr.pref.okayama.jp/edu-c/kenkyu/eisei/
bangumi/rokuga/h13/182-1.PDF) (20184E8H 15
H7 27 tR)

NHBFE [BEFRFEREESR] KEEM
(19604E10 7 Hi 1T, 19734F4R 1T, 19824E4 H
W4T, 19944FE4 B 81T, 200344 A MifT, 20094
3AER)

ERFE (2009) . [BEFREE IR EEER
FOHFR] (attp//www.mext.go. jp/component/
a_menu/education/micro_detail/__icsFiles/
afieldfile/2012/06/06/1282000_5.pdf) (20174E4 8
20077 +ER)

CERHEE (2011) . [FRL22EBE AN BEERIC
B AHEHRBROBM - ERRTAZ ORI
W)
(http://www.mext.go.jp/a_menu/shotou/new-cs/__
icsFiles/afieldfile/2011/01/21/1301650_1_1.pdf)
(20184E8HISHT 7 £ A)

WERRIFE (2016) . [TFRR7EE AN BEERIC
BT 2 HBERBROMK - ERRITFAEDORERIC
oI g|
(http:/Avww.mext.go.jp/a_menu/shotou/new-cs/__
icsFiles/afieldfile/2016/03/11/1368209 02.pdf)
(2017464 B208 7 7 £ R)

LR EEBEFRERE 2018) . [FHIEEKR
FAFHEBBEBEE] 30308 5 1865 LHB
BEEEEEEREEM.

CEAE (1992) L [FERIEZT4EE], x5,

FEEEFR Qo11) . [REPrSRI-BHE R AFRE
ME ] RILKRFEBEHFTHREREL ¥ —iF,
[BRERBRO/ST ¥ A ik - FEE] X
JERFHE, 167-182.

ERZA (2000) . [HEZE ORI E—BREK
FEFREEFEOFEHRTE—/ BEER -
FHEZ - VAR HIEESR /NS T & Vv RFAE]
B, 271-290.

KEEE - BHFET - KLEW - B3FF - AR
(2017) . [ 85 — RS 7 BRI L F 5 B B
2 HREDSHELIZ OV TOERS] [KREA
ST v —F] 27, 37-42.

EiESE (2012) . [FEEEEBAICB T 2B HEH
FOHEOERBLEROERONEIZDWT
[ RS 8B R SR) 27, s fe e e s
21-36.

ERIy 2011) . [ X v b=V LTORFAR
M RILRFBEEHEFHERE L V¥ —iF,
[BRERERO/NT ¥ A4 2igih & BEE] K
JeREFEHRR S, 183-198.

KANE (1994) . [HE/ — b8 (B%) | ['94: K&
AR T+ —=F L1, REAR LY ¥ —, 56-65.

FAREF (1992) . [ REARBHREICBIT 5 KE
BH S OBEROBELENOEE L $EEHED
#HEMCH L ARFLZRE L THRITABEOKR
FROMIG | THARBFHEFSEE REET
RETFES] 74, 458.

_41_



BN REEBIFREFENCRDONDE SO

BRBENOWERREL RO —

FHAE - TERE (1999) . [RUEER TEdo
FEHIETL T 55] (] 19994108 5,
BRI H FEA, 12-33.

HITRE (2016) . [20174E 8 KRFEZEN])
(http://www.u-tokyo.ac.jp/content/400043116.pdfy
(2017448200 7 7 £ A)

ey, M, REARR - 224502R (1976) . [B
FEROKFE—I) — b P LT AN—T] EHK
REFHRRE.

ZEET (2013) . [BEAARICB) 52 &EHBET
A b (SRETHSFERRUE M) IR se BB ZEF R T,
FR21 ~ 254 H AFMIRE ST F R B
B &AM (A) 3REE 521240069 [ [
BOEL) 23 Lz a2 7E 0 - #lE
24T IO OB B OBE | F R R HRE
.



WEERENE #1775 (2018)

Requirements for national university individual academic ability examination
"mathematics': Focusing on washback effect on high school education

Tsuyoshi SHOJI*, Mitsuharu TANAKA**, Naoki T. KURAMOTO***

* Admission Center, Tohoku University
** Lifelong Learning Policy Bureau, Ministry of Education, Culture, Sports Science and Technology /
National Institute for Educational Policy Research
*** Graduate School of Education / Institute for Excellence in Higher Education, Tohoku University

ABSTRACT

University entrance examinations do not exist only for the selection of pass versus fail. The idea of national common
tests, such as the National Center Test and the entrance examinations of individual universities, has a great washback
effect on high school classes. In this paper, we discuss the articulation between high school and university education
focusing on the tendency of the national university individual academic ability examination "mathematics" under
historical and current high school Course of Studies. With the repeated revisions to the Course of Study since its
creation after World War 11, it has become harder for the National Center Test to issue questions testing for a unified
understanding of mathematics. On the other hand, there are few restrictions on the range of subject domains in the
question items issued from individual universities. In addition, since mathematics questions require constructed
responses, it is expected that they can have a positive washback on high school mathematics education. From the
current state of public high schools in the Tohoku district, it can be seen that the Course of Study for high schools is
not the only concern for teaching the subject, but rather teaching is also being carried out with strong consciousness of
entrance examination questions of several national universities. Even if changes in the scope of mathematics' learning
are replicated in the process of revising the Course of Study, if we look at university entrance examinations as an
opportunity for high schools and universities to talk, it can be seen that improving the quality of the topic is the key to a

smoother dialogue.

Key words: Mathematics, university entrance examinations, individual university achievement test, the Course of
Study, washback effect








