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ZOME - WHOFERERRELERDIZ% % HO TV, ThODEEREREPBETZ T, BET 1
N MNPRYIIHEEZOM LIRS D L00L ) D EREET 5 720, FOEEFEMT X b A%k
Wihrr o7z,

WEHFAEOREER, KEORTHENS &, BRTIIH EHEOFE (L, 1983) HTT b+
Yo ZL—%—0 [#HEZT X b] (Watson-Glaser Critical Thinking Appraisal (Watson & Glaser,
1964)) % [amd - #LHEZ D] HIEs L THBICER SN TWAE Z LR TE 2,

CORTHEREEREABE T Z T, FENENE TRHRITLAZGRE (7 2 H KEZEREREIT AR
B0 1) OfET A MIRROBEER (SRHEMR, 19994F) 2l&L, 7hv >y - 7FL—4F—

PHETFTAN-MOERELT, TOREFIALIOEERARE [—o0RmEIH LTEMN YT AVE 2L LT, BHE
FEREAWCHBT I LA ENICRBEN 2B CE TV LERT2EML, ¥THRICHET (X8 MR2 T+ oL20
Z &) (AT, 1997, 266-267TH) L LTw5b, I72, HEFAN— PUSMOBBROERT [RTOHR] &5 (8K - K
AP RTITY | DAMIEIEFT A ARy v a v ERZBETEREATVWAESLE YV,

S BARDOKEETESS (REMES) KRB TAHRESIE (F1~— MERE3K L 74 N— FRIFEBRERZ) 2TV - ¥
L—¥—O#HEEF A P AXRER (FAHR) CTHEFAEL TV, BHE L TEEERT 1 - MEBREVAELBLE (P
HWHETSIAERS) FHLALLTWD, AL, ZOFREBOBEH T+ N—& — L3 KRIEIER 1 DOEEME 71 N— MEB)
ZEPLTED, ChoDB 7 THhVEELD 1FEHOETHEL TV ADREORERE L REBIIR L2 VEEL
DFANX— MEBRAHBREIFEL Cnb, $LFHENRICEIAZRADEINTBY, HBREOEEDROFIIITE TV LW
ZZORERRTHREER P2 VEEFNE, SOLIIETAR-VOFBEZEBREMNTLIHEL TV Z 20, F1X—ME
BAHtH BEDE EIZRY B EERELTVWLHTEEN D D,



2. HEATAXR—=MNHBEOT > — FEZEDOER
(EROE G IVEELTSE 1AL CHUEHEA)

NE AL BRI o [ 5 H (&%) SRIED LEE
1 WmENEE - REOKG S b oz 397 33%
2 EHOER L ZOMENF TR T X7 314 26%
3 MEORER,/ Z ORI FEbh o7z 242 20%
4 THHROWE - SO HED D h o 72 236 20%
&t 1,189 100%

BRENE . [FAR=IMEZ2ZTTCEDL ) 2 AZ VBB ONIEBVET 2]

Mg A5 ~10FEEBE RAENSH 7514 (RERTEEEE)

HEE 01997~ 1999F DR FEARF 4 4L L UM 4 BEOBE 7 ¢ ~— P AFBHE (2 B 158ER)
DT A b ERFER L7208 1992F HHA D 7 X b & FEERIGIZT 1 X— MEEOFRMET A b & LTH
fTLCAhT, L IADPLEIKEDEFETERICH 5FETRENET RHAFROA BOFEFE THIPRRRH
PICEE LD S ZWIBERS  RoNiz, £2°C, ThV Y - ZL—HF—#HBEF 2 + %M
R0 BRAMG 2L 2 % 2512 19994E A 5 20014 F T 3 F R O BATHAM 2 B CTH 72 % HARFEMORE - #tH 8%
FAMNE20014E3 8 [BEFAM LHLTERSEFRTLIZ LI LA, W, BETFALOK
BRHMEBIZOWTIER2 &, # Ok ORI ES] (Watson-Glaser Critical Thinking Appraisal Form
A-B,1980, 2-8) IKBIL CRfH3 £BMOI L,

4. 7YY - ZL—F—JHEET 2 b
ELDVBERDOWET A MEBIZ S ) BZICLcRdT by Y - L —F - EEF 2 b
19804FEhiI, BEMHABOE TL0H % BLICHE LR R BERITZ > Twb, TA MORMIIETE
REEOF P LEY 1 0T O0BEEXNTH S, HL, HIREHIZHETTHELTHRHEZHIFLZ
WHIEREDEZ OGN TWw5, 207 A MIEBENOWELZBIEL L, ERNLEXREOMRL &
DEBLGMEEN ZHAZ L 2B EHKME L27 A N THhA (Watson-Glaser Critical Thinking Ap-
praisal Form A - B Directions, 1980) o 7 A M 3147 L E O FIFEA S ALITFHET b BAF 0] 58 20 H R CHERL
EhTsh Gk, 1998, p.150), #HUBEZHEZRET 572007 A P LTREHIE{HNLGR
Twa (FE, 1998, p.150 ; Mcpeck, 1981, p. 132 ; Allen, Berkowitz, Hunt, & Loudon, 1999, p.20).

¥/, SOTAMOEBREOBME LT [—AilE—RFEERHIIIBIL2HRERI/SBHOEFD
RCHEZ L) FRRPHEELRALD, SHEAESNHEICHE T EREECZVERICSML
DT HIEREIBNTETLIIDEEL L) BRAETHAS] (Watson-Glaser Critical Thinking
Appraisal, 1964, p. 2.{#EE (2002) fIfR) L shTwb,

f I [BEFAM BERT TICAMKEREREEUMEROF EEREHRL YV IF Y 7 - Ik 2 VEBIIARD
Fx, I-ELEERERBRESROBRTRAR LB TEREABEEHOMAERENORETE - 71 N— MEE
THHE Lz, UEDMICOABEF A FIEEVPEFYEGFEL L COLEMEREEE, BRIV F Yy —L 27—, BWRE
BEEBYAT L, 20M, BEF 1 X— %S, BRTEBRSABRECTHAT AR LTERBL, /2, [BZE7X
b DEBOMEXOAKIZOVTIE, A—0MEX245HLESOMAATETHY, 7A PERBIHBERIZTBERY
HHORBIIIERL TRV, HL, AFRAIOEE R 72T VY - FL—F -0 TEF R P OREOFIE % ZHNE
WEEH L L TERMNEHI ML TV 5,



7 A MEROBHBEEZOLIGEORMNE* AL E 1. it (F—»oWEOEMBEZIEL L

W 5), 2. IR0 (FROIGERPHIROEZ LT ), 3. HE Whr5ioh
TABBRREZPLELCEL), 4. R (BHRErGIRLYELELCHET ), 5. #EROFM
(FEmoOmlz IEL CHW$5) & &5 (Watson-Glaser Critical Thinking Appraisal, 1980, p. 2 ).

ZOT MYy FL—F-HHEZT A FOBEFEITT SR L LT, TEN - wH
FHWRERZHFLIMER SN TS Y LEY - HEFZME ORI EDE L v (McMillan, 1997) &
FRSHOMEOMBEOIRRKR, HRENFOERNIHEIZAIL Tz (Mcpeck, 1981, p.133-
134) FHHABRZOEROMECHET 2 b0, LEMETIIHFED L) ITTEICIE LWREILET
72\ (Mcpeck, 1981, p.134) ZHHEILNOERTH 5 EANOBFMEN AFOWREM, 72,
Bl EDPERLRRTH 5 SR MEF MO R ¢ A28 & LCHE T 2 MIFEBER (EE,
2002, p. 4) HWH 5,

oL nMHEHEIOD, TV - FL—F—-DF A ML, HENLTFAME L TiE+5
RYDEEZOLND, BT A & L THHEZOEE 2 EICHEBETETEBY, WEEL LT
ZBMO AT T2 EEM (adequate reliability) 73 5, #HEE L CTIIEROZ LY (validity) T
%% (Greenstreet, 1993 ; Hill, 1993) o ##IK (R—s3—F X }) THHEEZELZ T X M52 4%
CE L CIIBHEZE R I ERT 20 RETH Y, ZEBENZOREHEREZ KM L2 L CZET
LOTHNITEEII T3 ELTH A (Allen, Berkowitz, Hunt, & Loudon, 1999, p.20, SEHHIFR),

F72, FAMIODWTEKTHERD 58 Buros DO Hovland DFF L LT [[Z0F R MzE
FNTWLRWHHNEZORNII S 513772, FIZEBINLKREROIT5Z & L2, BEE
TRIITHHAGIERDFIZONT, G, —HBE— LI LERLLTARALE, ZOT X MIAW
(effect-ive) TH D | LBXTW5b, %8, Buros192FMICIE, TOTFT XA MIETLINTETO
e ERII00ZIT 5T b ] (FEE, 1998, p.151), THEZFEL 2 ORIENSRE ShTWVD
DI, TUEDHRE D ZDOT A MHTUE SN AP UL HICE Y EBRICHER X T TW 5
MTHs9,

BRIZAPA(T A ) L LEFER) P19 ICHIT LT A VOFAEOBELBAL TB L (17
ANHDVIET A MERAOFEHEOFEE, ZOXELHLTNTCOFELBEL CFHE D e S
®HIETIEHRVL, T, FAMEARELZFRATAILICL s TREENLZVDTH D, FFE
DRI E A DHEDEFEH I CEBETLOTH D, A OHEIL ) BEL TRIFTRETIERWV]
(APA,p.12)] ONv o< - 28— —, 1996, p.147)

5. BE7F 2 b
BBD7 vy FL—=H—=7 A M%Til, ZOMRT A bOFHATT A b2 EIZAMKED
FHEEHBAEHNRIT>TE L, 2OELZBENEIRMNE, FREOEXBOBEME, SBO%EY

OB A MERE] kB L [HERAMY (usefulness) DIFEZBRETEHHIC, RO 2 00O\ RRIGET 2 iThids
v, 1.ENTOREFREOKEZER L T RTHIERO ARV, B VITERTE S LT 2IEBENLHF, 2.205
DEFED 1255 FRUE2BEESE, MOLDOEFFEELFRL TS LW YD SHIFON L VIR ] WENL T A
FERiD B ) HEREL TS Ny 7wy - 78—<7—19964F p. 146) .



%, 7AMNOBMESEORIED2OT, H2EMTT A PORELH 72, £OKREHRIIH
B £300k L, BEETFV Y - SL—F—F 2 N5 HBONE Y BT L THIE L 20M
L7, HEHEPZVERBLZEBARINEZ LV FSICEZTREL TS ) ERE, RidoH
H (1992) FIFFHT A b OFITHEROEE L S50 5REMITHIRT L 72,

o FEMIE, BAADS—BROICHOHEE2 20T 2EME Lz, HRATRIEFREOS V2K
o [FeFHE] & [FEHE] ORFCTBRIDEMYZABSAALZ VL) ZRF2EEMD»ITT
BEL, MBHNEOEBETIRT MY - FL—F-#HHBEFT X N5 HBIZERLZ) 2dbDEHE
HL7%.

6. BEF 2 b DEfEHE

RATBECTIMKFETERBL: [BETFA N OKEEEICHRET 5, AERIZ20024 5
DR LB TH B, AEAZOWLIBREF A FOBESAFAEEL LT, 20024 ERIBMENH

FEBE [EXSEXLEE 1], [ERSHECEELL, (407 v v 7HFFHEE 1] 0 138G,
RO2HEFETFT 4 N— MNRELAR - 8F [FEEFARX-VEE | [#E - ARBEEEI ] 014
FIHARGET 1 ~_— MR, AR NEBEEEEY 1 | E¥Ho 123€, #$H s - SRR
D1BAFFETFAN- MEEOFI 6 BEOHAMBIRICER L -BZ7 X MERESEICL,

— 5, P BEN O ENERE L U CIFEEEY O R BB S N ARTEBEEREERE 1
(f1$% 4) ZE 1 F416% GET 4 ~— ME¥) L8H tta - ARBHERRD] (F&51271
N— MNRENEFEOBN 2 HFRTLIIVFELLIBRLTVE) 74 X~ MNREZHE 2 ~ 4 FE10%4
(FA4R—MEE) OBREMBICERLA-EAG2HOEET A MEREZHEL T2,

B, Ao EEREREET 1 2B E, @TIhOAENREEILGILEBROGER B OFAE
PRRTHY, FIBEBEILRPKETEIDHINLETEEREETD I FARBKATH 5, Lo T, F¥E
DHBELRETHETRELZERD 1 2L ZE 2 5N AFEEMERO NEIERIC L 5 HEEH O
FA MERNOEE, LROFEPRLLE I DHOZBIL b0 Ebhb, HL, (4
& - ARBHEES: | SHEWEHICEL T, 4MBETEH > THOIBTLIERIIFEDOERENANH
LHEOBANOHROEEIITD 2\,

7. BEF 2 FOKR

EFEOINTTORZEANT S [BEFA M| OBRSARAEL LT, BIBROIMNRFEER
EIXEROFEHETHTEVWADLH LD, ELEERFLERILERY GHC2002EEEYE) ©
BRE - TA N— MREOM T A MEREBEASATHERL TW5E, TOFHALDO T X MERIIH
BELLERDPHICTAY - A—=THRIZGHALTEY, FHFEIMAFETIRIZ L T
72, ARBOAENRTH L UMKREORRH LD 3FE, AROEE, AR SHOARIRE,
HHOBZEDFH HE R TH208 (DEAELTE I THERA) AL TEEOTFHRRF—HL

N (%S 5 =1 I&@%IJF%*mmiﬁﬁgﬂjF%/T//?%WEEIJ®F¥W* LTI, UlRES
YIAL YTV INAORB-BIRBNEN TV ARERELSRBOZ L,



TBY, HEFEEAEOANBIESDERE I PHAN - = TR EZH AT/ (K1~ 3BH),
INSHFANDBESHOLBRERS S, FHHIFERETIZIEZ-HLTBYEETA L ITIZER
EHERLTVWA I EPHRETE L, —FH, UNKFORERFIISZETRLR ZPFEHLLID, 1
FEDOFANED 6 7V —TOFEITIITHE Lo 20T, REMDERZEDERIIFER (2
BHOFA M) O [BEFALN] OFHEOBRIKRELZERELEZAZLEHTFN VL DL
Zibhb,

TiDOE3, 45 RORERNRFEDT A MERERL TS, 72, M1, 2, 32°H~#
FIDEFE, HEFET 1 N— MEE, HRET 1 X— MREOGABERNOSEXTH L, FOM 3%
ZOR LRIV - h—TROGHREE L Tz,

£3  UNKF2002EERMICERL [BET 2 M) OELZOBER
EKERLILRE T Ok2 W) | SKRERTREL (K1B) | 71 ~— bR - AREHE
HEL (221)

EHEH 4 A178 (53%) EMiH 4 A23H (40%4) EMiH : 4 B19H (304)

(1~244) &8P 194 (14E4) 2/ 201 (2 ~44E4) 2FFY 2084

X1 X2 B3
HERBELER | (K2ERB) FEAREBELEE I (IRE) BEFIN-IRBHR ARPHERE |
10 8
8 6
5. a ¢
2 2
9 2 2 24 25 26 27 ° ; 14 15 26 27 0 24 25 26 27

RE

£4  FOMOIINKFE2002EER - BHIOBREICERL: [BETFA ] OFR

ATy TREFEEI ORI | EEEEEE T (£40) e - ARFHEEEDT (£ 2 ])
£HH : 4 A17H (25%4) £HH : 10A11H (15%) EHiH : 10A11H (10%&)
(1~ 24E) 2KFH 208 (14E4E) 2RFY 184 (2~ 4 H4) 2R 19548

RIZ, FEICAE LT o 72367 4 N— MREL T4 R— MEEOLBEFRERE R e A5 L, T4
N— ME¥ [FEBEEEE L] &7 ~N— MEE 1% - ARBEEE L] 0FEOPHHOEL
DHICITREREZIAON P2/, F1HED?SH 2EHEDOT A M THEBEREE I 07 7 21329

*O[EETAPOEBER] L [—HIR—-BEFREI0H L, BRAERSA (b LEABCERSALTVELL
W) KWESC W) ONF—IEDEETH S, —PR—BENLZEFERDT A P2 HET 2 REREER T Z b (NRT) ZHET
29E, TAMNRAREBERTELZRNELOERLED TERDIMIC LB L) RRKBRENTRETH 5. B ERDH Mz 1F
DT ELENRTOKELZBEHNOVLDLDOTH L] (ID. 7571999, p.145-146) & H 5B, BELHERFDOH AT REIL
EEHTERFEOMHBHRRZEOEFLILFTAN- MEED 1 ~ 2 8L LTERLL [BET7 X M OWKEOEHEA
HERELT, WHKFOR TR FOFHFR LB LERS o LHMRERL S IZIZERFHONN « 7 —TEN B ARG H
LTz, ZOBEEREZOGHROBEEIAELBEOHT 2 HE TV LRVAD I I TREBRL Ty,



HiE D7 A MTLLIE (PEEDTE2MTHEBEAEAN) FTwiz, —F, H% - ARFHEERE
IOF 4 N— MEERLEDMUITH o7z, BHERLSATHETRIZELTHLTHEDEL» R
otz

e LTIONBEOBEENS, T4 = MEEICL S [#H - mENEZ N 24570
LTWBEWIERIIET o7, ROWKFOHKEL, K4, 51ICHAD1, 2HEBDOT A M
HOKERLTWA, $72, ZORBREREOFEIMMOZHERNB OREL T TV AT SR
B OFENFEDOEI LBV EEMONEREROELONL, HL, H2HEFEERDT 1 X~
b EFEF 4 X— P OBEOMUIRTIIFE L. 7% LE > TwWiz kv ) BIREWEE O 520 5/,
L% 2 OB HEDOENPRE O - EBRBEOMOLEBREY» S —RIESN, »oRYMFAEL
YR L CTHRBOMERNZREE, MW 2E"258E T 14 N~ bOMANED 5 & ORI RE
b L,

£5  SINKF2002FEEHRIIERNHZD [BET A M DR

T AN— MEE(EREFEEE L] /24 BE) |71 X— MEE(HS - ARMEEETL £2RE
£WH : 1MEE=10/11 ? 2WHE=1/31(15%) |%MH @ 1EE=10/11 ? 2[@EH=1/31(10%)
ERFEY . 17.84 ?  18.94(1.18M) SR 18.6/4 2 20.257(1.630m)

X 4 X 5
AR | H& - ARBHENEN

6 5
5 4
] A

$ 3 // \ — ®1E8 A Y —— ®iEE

’(\ ] , ‘f i - B 1]
Gw;. |i;‘»s\(1r\f‘:s O\Lﬁ/lyl |%\/\L|\Yf;(
13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 8 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
J=¥- 4 ¢4

BRI, 20 [FEREBEE] | GEF 4 R— M%) Lits - ARBEEEDT (71 X— M2
%) SROBEERL,S 2HBOF A TS5 AU EMUBoOEN 2 ZMEENICA LATAS L,
EBCGEREE I OFAIFER4 - 5 [Xo#sm  allo ] (FEOBELILL L VHENIS L Wi

9 7z, 2003FEERMOT A N=FEHVE [HE - ARGEEL | HERBRLETRO [BE72 ] OFHBEERT
b, 1EB25 2 \AH CMMETF23HOMUIERL, BAERICETL7.BA0 LAYRFL T GRENEE TS 16
HEHEE M DTE 2 CHEAREA) =18.354, 2[FIH=20.65),

U n e VISR EREEE p. 8OIC X B L BEITRURFSE (cross-sectional study) &1t [EFOHFTEOMBERME (12 & 2 ITEHERK
FOBROEVE) ZHELAZVHE LAV TH42012, 5 -HATER - LBASLKBRENVEFIZOVWTRAERAET S L,
COFER, BARERF—EHEIChzoT (2L 2l BHOBRROBVESED L IICELL, FmitiitETo0%
BFFEd % 72012) BFFe S LB HEHTHY (longitudinal method) & XTI & 5.] RIBOXKEOYMUEEZR LHEF T+ - 1ol
BHEDORITHISE (Allen, Berkowitz, Hunt, & Loudon, 1999, p.20) % T% Z OMBINHIE L HHWHIEOWAFHVOLN TR,
F7:, EBEOREROMEANTSE (HRET 1 X~ MEGEZHS  HERGAO0HEBEI0R L 71 ~— MNEERELTS) 24
FUIERL-FHRALEORT A PRBRER TS, 20508 THFE D5 HFEHRTLEE - T (Kamada, 2000, P.7), FAZN
KEOLREL, ERHUSOLBETROBBRTHZIE, 71— FZEMOBAOUEOEEENNMAL TV LI EEITD
s, MRS OFER AP Y BB o Tz, ZOFHAEOERR SEOMELRE, S, ZOMOHE L HITH
IR USRS, B, BES AL TWE, AROBES—RRICEONIUTT 1 N~ bo#tH - REEZEN~OHE?RETE
ADTIE L \NTED D D



BEITH) HPEEECHY, 4 - ARFHEEERTIIRM 3 [Mito#R] (L ) BEB AW
ORI TERIRZ D) OBUOPFKREDN o7z, T4 N— bOERKRT — LA TIIHENC &L 5 FEHER
YHBEIIHWAZ LN ZORLITEE L TWBHD0 b Ltk v,

F 72 EH2000FE K E O#HFIBE 7 2 ML A RFLEDHEEHMRKE GIme 71 N— bOFEIL
AEMRLE LTEREN TRV Tid, BEOBEMGERIFE O KERERIC L - TP EEZREN
DHETAHZLRBELVEINTWD, THEHRE LTI 1 ZHOEHM TIEIRRIBENE N &,
I ROREIEBMOER B -OREOERNIHEBL G AL EMETIOEFH LW LHE
BFTWhb, ZOHRTHT MV Y - FL—HF DT XA MRAEICLZBDOTIE RV, REAENIDS
1O EZENHRTHEELALSEARFE LT, [HERMBEHORS] 258055 Tw
72o FEIBUFEBRICEOREREEVNEN/I L WHIETH S (EH, 2000),

WA, HEFEMOEED D AR TT 4 N— MEFEIZEAIHY) A TV /AR RS
BWHFERLTWS EWVIHIRER o7, —F, T4 N— MEEOHLEMOFITIILT LD
TAMNOBEEBEOIMAD—HE L TR L) ZHREAFHHELOH L LI TH D, — i
HERRVY, COMRDOEVYLLT L EMMICEFIBLLEFEETEILRL, HET 1 -}
WERIZBL R E SR BE N LT 20T R WL WIREDS, SHROFTEI BT Hz e
Lot

8. ¥&¥

SROHE - ZARFEEERIIBE T4 N~ FOFELZINY ANEETIE, B¥(ET 7 — Ml
BTHBLEY, XKEEFERICTHAR - mENEZ O EE2 BT Z2ENRDILE T E%b o
72o L, KF1ZEHOBREL [BE T A M 2HLICHAELZHER2SIE, KESTREEINT
5% (Boyer, 1983, p.9) BENMMLEORRIL, HET A NX— V2 HWIEEIOHERTLIZ LT
TIET&Lhor,

INLDOZ ENDL, LR ELEBHBIMIIBVCIFEHIPOKE T+ N— MgEIIFEED [HEH
W - WEMNEE ] CFREE L6 L TwEEEZEZO6N5E, LAL, FH] (B 1 BOEEN105E
) ORETFHFEOBZERNVHEDN - HHWITER NG L) 2L TIRASRIOMETITH
BHLZPro7,

FRBEIZIDINDPLOREL LT, WEFRTHLEET A IOUE, REHEOEL L
BHOBR (B4 K%, 78, FREORBNZEOEHRE, L) RIICEZECHRIGE
BAIRTT A HERTRN R B E OMFARE, F—BMORLRLXETOHRILELE), 714 N— M
DEL LRI L LZFENREDILKR, BET A MOKFHBERO X VML ERN - HH R OWE
PRETE,
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PEROBBOFHEERCTHBRTHEL TWT, BHICUT (debate) THIBDEFAS, discuss, argue, dispute FHDIH
BPRELDRVELL(EDL TS LR L,
{ OF debatre F debattre de + batuere = to beat }
debate (v) D to engage in strife or combat. to fight, contend, quarrel. to dispute; hence to deliberate, to discuss examined
by considering or stating different arguments.
(@ to strife to maintain by reasoning, to dispute, to contest. to discuss or to argue for and against by considering
or stating the argument on both sides.
® to discuss with one’s self.
Synonym; argue, dispute, controversy. { OF debatre F debattre de + batuere = to beat }
(discuss) = examine by presenting considerations pro and con. (F17%)
(argue) = adduce arguments or reasons in support of one’s cause or position. (&%, FHiR)
(debate) = to argue formally or publicly [as opposing parties] or something to deliberate with one’s own.
(BOHTEEIRE KAHR AP N#ERT 5 2 Lo BWid, AORFLHMBEE TSI L)

(dispute) = to imply contentions or heated argument. (F{&, &)
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Criterion-Referenced Language Testing

Research and Development Center for Higher Education Paul Westrick

The normal distribution, also known as the bell curve, is a feature of the natural world around us. If we
measure the weights of all the twenty-year old males at the in the country, we can expect them to fall in a nor-
mal distribution. If we measure the heights of all the twenty-year old females in the country, we can expect
them to fall in a normal distribution. We can measure a variety of things, and if we measure an entire popula-
tion, or at least a large sample of the entire population, we can expect to see a normal distribution. With
norm-referenced tests (NRTSs), such as the TOEFL and TOEIC tests, a normal distribution is the desired out-
come of the test scores, but when it comes to criterion-referenced tests (CRTSs), also referred to as achievement
tests and classroom tests, the normal distribution is not desired, for it is hoped that during a course students
learn the material specific to the course and complete assigned tasks. Over the years norm-referenced testing
principles have been misapplied to criterion-referenced testing situations, and what follow are a brief history
of this problem and an overview of how norm-referenced testing and criterion-referenced testing differ in re-
gard to their purposes, contents, structures, and score distributions and interpretations.

With the rise of standardized testing in the early 20" century, some educators became enamored with fea-
tures of norm-referenced testing and forgot the original purpose of classroom testing — determining if stu-
dents had learned the course material. While some were entranced by bell curves and reliability estimates,
others were not, and over the years criticisms of the use of norm-referenced testing principles in classroom as-
sessments grew in number. As Hopkins, Stanley and Hopkins (1990) describe it,

The CRT movement is in part a reaction to the misuse of psychometric methods (especially reliability the-
ory) that were developed for assessing individual differences in aptitudes and abilities.... NRT oriented per-
sons were often inordinately interested in achievement tests with high reliability coefficients. Items were
eliminated or retained for future use solely on the basis of their discrimination or difficulty. Since items
that are answered correctly (or incorrectly) by a large percentage of the examinees tend to have lower dis-
crimination indexes, they were often eliminated solely on that empirical criterion.... In other words, many
achievement test developers lost sight of content validity — that the items must first and foremost be repre-
sentative of the domain (content) and possess objectives to be assessed, and focused on high reliability as
an end in itself. (pp.184-185 emphasis in original)

By focusing on normal distributions and reliability coefficients, classroom testing had become warped. It
had come to be that, in the minds of some people, if too many students in a given class studied hard, learned
everything taught in the course, and received high test scores, there was something wrong because the test
scores did not fall in a normal distribution. Likewise, when too many diligent students completed all their as-
signments as specified by their teacher, it caused problems because the grades did not fall in a normal distribu-
tion. At the other extreme, in classes filled with laggards, students with very poor comprehension of the

course material could still get high grades because most of their peers received even lower marks on the tests



and assignments. In either case, whether a student was studious or lazy, when teachers graded on a curve, the
normal distribution, the grade a student received often depended more on the performance of his or her class-
mates than it did on his or her comprehension of the material or completion of assignments.

Fortunately, there were others who realized that the obsession with normal distributions and reliability
coefficients had gone too far and in fact had no place in classroom testing. Writings on criterion-referenced
testing first appeared in the early 1960s, and the topic made its way into language testing literature toward the
end of that decade (Brown, 1996). Over the past four decades, the idea that there are two main categories of
tests, NRTs and CRTs, has become widely accepted. Below is a brief description of the differences between
NRTs and CRTs — in regard to their purposes, contents, structures, and score distributions and interpretations
— drawn largely from Brown (1995, 1996) and Brown and Hudson (2002) with some additional points on

drawn from other testing experts.

Purpose

The purpose of an NRT is to spread students out as much as possible so that differences, often in ability,
between students can be seen. These tests are predominantly used for admission and placement purposes,
situations in which it is desirable to put students in groups, and the distinctions between these groups need to
be as clear as possible. They are designed to measure aptitude or proficiency — encouraging learning is not
the designers’ basic intent.

Conversely, the purpose of a CRT is to encourage and measure learning. Clearly defined objectives and
standards are presented to the students at the beginning of the course, and tests are given to determine how
much course material a student has learned and/or tasks are assigned and evaluated to see if they have been
completed to established standards. When students know that their final grade will not be based on a bell
curve, and when they know that if they meet the standards set at the beginning of the course they can receive
the highest possible grade, they realize that each person controls his or her own destiny in the class. As
Hughes (2003, p.21) writes, “Criterion-referenced tests therefore have two positive virtues: they set meaning-
ful standards in terms of what people can do, which do not change with different groups of candidates, and
they motivate students to attain those standards.” Furthermore, students are competing with themselves, not
their peers (McNamara, 2000). In a course in which the students admitted can reasonably be expected to be
able to master the course material and/or complete the tasks, and grades are based on mastery of content and/
or the satisfactory completion of tasks, not based on a curve, students can only blame themselves for poor

marks.

Content

The content of an NRT should be very general, and students should have no idea of what will be on the
test. As students are expected to come from various backgrounds (different classes, schools, communities,
even countries), there should be a wide variety of test items.

With a CRT, the content should be drawn from the course, and students should have a good idea of what



they will encounter on the test. This does not mean that they should know the questions in advance, but there
should be no surprises either. The test content should come from what was covered in class and/or in the out-
side reading (or listening, or viewing) assignments. By testing only what was covered in the course, particu-
larly what was emphasized by the instructor, and by not including extraneous material for the sake of lowering
scores and/or creating a curve, it reinforces in the students’ minds the importance of the material from the
classes and the outside assignments. Similarly, the evaluation of assigned tasks should be based on estab-
lished standards, standards that should not change even if all students (or no students) are meeting them. Test-

ing experts and students generally find these practices to be fair and objective.

Structure

NRTs should be long, and they may include lengthy subtests. The structure of an NRT is closely linked
to its purpose, which is to distribute scores over a broad range. To accomplish this objective, it is essential
that there are a large number of items on the test. These tests typically take hours to administer because they
are so large.

CRTs tend to be shorter than NRTs. This is largely due to CRTs being narrowly focused on the content
of particular courses. CRTs may have various subtests, and these, too, will be short in length and focus on
specific material from the course. As they are usually administered during class hours or during the examina-

tion period at the end of a term, they tend to be much shorter in duration than NRTs.

Score Distributions and Interpretations

These interrelated issues, score distributions and interpretations, are where NRT principles are often mis-
takenly applied to CRT situations. With NRTs, there should be a normal distribution of scores, a bell curve,
and a student’s performance is compared to those of other students. A student’s performance is relative to the
performances of others, and scores are typically reported in percentiles — students are ranked. With CRTs,
distributions may be normal, but they are usually not normal. A student’s performance is judged regarding the
course material covered or tasks assigned. A student’s scores are absolute in that they pertain to how much
the student has mastered or completed, and they are generally reported as a percentage — there is no ranking,
and every student can potentially get a perfect score.

These distinctions between the score distributions and interpretations of NRTs and CRT's have been thor-
oughly covered in the educational and language testing literature. As explained by Hopkins et al. (1990),

Individual differences are the major emphasis of norm-referenced testing (NRT), but they are of no concern
in mastery or criterion-referenced testing (CRT). If everyone scores 100 percent on the test, so much the
better (assuming the test is valid). CRT assessments should reveal what competencies an individual student
does and does not possess, not how he or she compares with norms or peers (NRT). (p.184)

In Bachman’s (1990) words,

Criterion-referenced (CR) tests are designed to enable the test user to interpret a test score with reference to
a criterion level of ability or domain content. An example would be the case in which students are evalu-
ated in terms of their relative degree of mastery of course content, rather than with respect to their relative



ranking in the class. Thus, all students who master the course content might receive an ‘A’, irrespective of
how many students achieve this grade. The primary concerns in developing a CR test are that it adequately
represent the criterion ability level or sample the content domain, and that it be sensitive to levels of ability
or degrees of mastery of the different components of that domain. (p.74)

Brown (1995) writes,

Teachers will be comforted to know that a normal distribution (commonly known as a bell curve) may not
necessarily occur in the scores of their classroom tests.... In addition, on CRTs, the ideal distributions
would occur if all of the students scored zero at the beginning of a course (indicating that they all desper-
ately needed to learn the material) and 100 percent at the end of the course (indicating that all of the stu-
dents have learned all of the material perfectly). Neither of these ideals is ever really met, even with a good
test, but the scores might logically be “scrunched up” toward the bottom of the range at the beginning of a
course and toward the top of the range at the end of the course. Hence for a number of reasons, expecting a
normal distribution in classroom testing is unreasonable. Nonetheless some administrators expect just that,
usually in the name of “grading on a curve.” (p.17)

As the practice of task-based teaching and assessment has grown in the field of language teaching, the
thoughts of Hughes (2003) on CRTs should be noted as well:

The purpose of criterion-referenced tests is to classify people according to whether or not they are able to
perform some task or sets of tasks satisfactorily. The tasks are set, and the performances are evaluated. It
does not matter in principle whether all the candidates are successful, or none of the candidates successful.
The tasks are set, and those who perform them satisfactorily ‘pass’; those who don’t, ‘fail’. This means that
students are encouraged to measure their progress in relation to meaningful criteria, without feeling that,
because they are less able than most of their fellows, they are destined to fail. (p.21)

In conclusion, NRTs and CRTs are different instruments. NRTs are for comparing students. They are
typically lengthy tests with numerous items that are general in nature. Students’ scores should be spread out
over a continuum, and the distribution should be normal. Students’ scores are usually reported as a percentile
as the purpose of the test is to compare students’ performances. CRTs are for determining how much course
material has been mastered or how many tasks have been completed. They are generally shorter in length
than NRTs, and the items or tasks are specific to the course. Student scores may not fall in a normal distribu-
tion, particularly if a class consists of diligent students who master the course materials and/or complete all
tasks to established standards. Scores are usually reported as percentages or as pass/fail as the purpose of the
assessment is to check mastery of content or completion of tasks. Educators need both NRTs and CRTs, but it
is important to understand that the principles of norm-referenced testing only apply to norm-referenced testing
situations and that the principles of criterion-referenced testing only apply to criterion-referenced testing situ-

ations. They are not interchangeable.
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