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+DYLQJ GLVFXVVHG LQ GHWDLO KRZ PRRGHOORQJUDM|HFIRQGRBFHIBVE\ HBWL ITHUHQ\
URUV FDQ OHDG WR LPSURYHG GLFVDIMRRPBWU\PYH QUAFHKW UH FQIRA) WKXREF HV V

KRZ WKH VDPH WHFKQLTXHVY FDQ EH XVHG WR GHYHORS UDQGRPL]HG

EXW DXWKHQWLF YRFDEXODU\ WHVW]XpaneseLanguageProciencyTest

7KH VWDQGDUG SURAFLHQF\ WHVW IRU C
KANJI TESTER: ADAPTIVE VOCABULARY TESTING HUV LV WKH -DSDQHVH /DQJXDJH 3URAFL
Overview LO\ RI WHVWV SHJJHG DW VHYHUDO OHYt
,Q RXU LQWURGXFWLRQ ZH VXJJHVWW®& HVODS/P Q KRXMOBIDW RRBH VLYW BHONHGS EL
WLRQ FUHDWHY DQ DUWLAFLDO EDUPLHO\ OW OWYHOPWEH BENOHWWRWEHID UIQP
WR VHOlI WHVW :KLOVW 6LP6HDUFK BBXEOKO'GDYU WKH ORIHOORIQD RO WLYH KL
FRUUHFO\Q QMU DQG WKHUHE\ DOORZHG LQWXLWLYH VHDUFK E\
IRUP WKLV VHFWLRQ GHVFULEHV KRELWKH Zb! H7HQWHYHW\W W e ph Q ® XWRPD!
VWHDG XVHMQ@KUBMOQYBU FUHDWLQJHMWQORIRAMIAGHVH -/371RUPV D QDWXUDG
PXOWLSOH FKRLFH WHVWYV IRU OHDUI®RWU Y R%HYRIWH JGIHQHUAWEQI WKHHYWMiVRQV

WHP LQ GHWDLO ZH PRWLYDWH WKHLYHPH ERRW OX WRATWYH WHYMW- BAOMHXQGH
DWLRQ 7HVWHU WDNHV WKH DSSURDFK RT HPXOTL

TXHVWLRQV WKRVH FRQFHUQHG ZLWK EC
The case for automatic test generation 7KLV LV UHDVRQDEOH VLQFH YRFDEXOD

&RPPRQO\ XVHG WHVWV LQ VHFRQG (éf \é) M RY V%?HFVV)RIEJ

VLPSOH ADVKFDUGV WR FODVV WHV S é{ IJK@B \J@WBFg

FRPSHWHQF\ :KLOVW ADVKFDUGV DUH'Z 0?1 b

EH XVHG DQ\ WLPH WHVWV ZLWK EUR OHY V. DY

DEOH WR OHDUQHUV ZKR PXVW WDNH¥ \>/R6§ B»#N lvé(? I'%%)j\’ﬁ’ )'-F?L

UDWKHU WKDQ ZKHQ QHHGHG 7KLV LW i V A &0

JLUVWO\ VXFK WHVWV UHTXLUH VLI L U WI\%&J !

FRQVWUXFW PDNLQJ WKHP H[SHQVL [55':‘ A lP %é Y

LV VWDWLF LW FDQ RQO\ EH XVHG E E&FQ’ \ ﬁ %gyx K L#& -
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FDQQRW EH ERUQH RXW RYHU PXOWlS LEQ\ﬁV(I)_'& W HVW DV LV 72(),

'LWK WKH DGYHQW RI ,WHP 5HVSRQYHVZ¥ ’%V& E LO\ WR RQH R
$GDSWLYH 7HVWLQJ D ZRUNDURXQG? BV@@@%\/ L$ ! \?V?'géLSIJ
EDQNV FDQ EH FRQVWUXFWHG DQG*&(/ ﬁ/ i léf U HRFT 5# W

WKXV UHGXFLQJ @HEVWIRQY PRVIWHW DRYHS HVH SURAF
QXPEHU D XVHU LV XQOLNHO\ WR HQFRXQWHU PDQ\ WHVW LWHPV PRUH
WKDQ RQFH 7HVWV XVLQJ WKHVH L\WaijFTeRD QAW DUH FKHDSHU WR FRQ
VWUXFW VLQFH HDFK LQGLYLGXDO THOWKRRDORIK PD\XPI® GH \KAHS WRRG RI WKH
RIWHQ KRZHYHU WKH\ ORVH YDOLGLWRQGIVWOKHD VBRISN ROIUW K & CFOZHG) WRK LV V
UH WHVW DW ZLOO )RU GRPDLQV ZK R SWIHPZ \R | LMWK B HNOH\UDRALIQOM VW H V W V
DXWRPDWLFDOO\ LV D ZD\ DURXQG WKLV IXQGDPHQWDO SUREOHP
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$GHFDGH DJR DXWRPDWLF JHQHUD W]
KDYH VHHPHG LQFRQFHLYDEOH (YH]
TXHVWLRQV XVHG LQ PRGHUQ SURA
RU -/37 LV GDXQWLQJ LQ VFRSH DQGAEr
RI WKH DUW WR JHQHUDWH +RZHYH

HVWLQJ FODVVHV RI TXHVWLRQV KD WE g

)RU H[DPS@BHOHUDWHY DGDSWLYH U
TXHVWLRQV WR DFFRPSD@ D @DIV®
HUDWH FOR]H RU AOO LQ WKH JDS D@/\@Skggﬁvwwgéq%ﬁﬁp%ﬁp =
YRFDEXG@®UHQ@HUDWH YRFDEXODU\ PXOWL KRLC H 5 WK

WHVWYV E\ XVLQJ VHPDQWLF UHODWLRQYKKESY VEH K EH I WRM SWowWL S D W R R F
$OWKRXJK WKHVH VIVWHPV DGGUHVY; G O PR AR DTH VYR
WKH\ DUH QHDUO\ XQLYHUVDOO\ FRQ 1 W%g M- RO WLRQ
WLRQ LQ (QJOLVK 7KH UHPDLQGHU S D SHER N | ROMEY XV H U
7THVWHU RXU DWWHPSW DW IXOAOOL - - P LFZQQ@',LR/WKH
FLHQF\ WHVWLQJ PRGHOOHG DIWHU A \ }4 ENHG
FLHQF\ 7THVW &UHDWLQJ TXHVWLRQWER & (Wr@(lr_tRUU
PDLQ FKDOOHQJH LV UDWKHU WR JHQH D vl D HV
WLRQ ZKLFK DUH GLIAFXOW HQRXJK WRpESH FiBDDI0 H@ILF IRU OHDUQHUYV
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Please answer the following questions.

Choose the word which matches the given gloss.

examination

ORE 0%k 0FR 0RR 0 ER oRE
Y

Choose the reading which matches the given word.

)RU HDRK WKNHUU FRQIXVLRQ PRGHOV WD
GLVW U PE X WD BUBYQIIMIEE N D QNO)Q MK H V H

PRGHOV IRFXV RQ NDQML ZLWKLQ ZRUG
LQJ RU PLVUHFRJQLWLRQ HUURUV DUH F
'RUGV ZLWKRXW NDQML DYRLG WKLV ZKF
WKRVH ZH XVH D VLPSOHU IRUP RI TXHV
GHU WR PRGHO ZRUG SURQXQFLDWLRQ D
ODEXV-V ZRUG OLVW QHHGHG WR EH JUL
ZH XVHG WKH XQVXSH @ LPHEX BBWK RRB UR

LQJ DQ\ DOLJQPHQW HUURUV
Totesenenon $W WKLV SRLQW ZH NQRZ OLWWOH DERX
QRW \HW WDNHQ DQ\ WHVWV VR ZH XV
02 DGDSWHG IURP WKH )2.6 GLFaWER®@EUQ L Q'
LQJ PDQ\ HUURU W\SHV IRU UHDGLQJ FR
HGLW GLVWDQFH WR HVWLPDWH YLVXDO
— : XVHU WDNHV WKHVH PRGHOV ZLOO EH XS
VR DV WR DGDSW WR WKHLU UHVSRQVH
JLIXUKMQ H[DPSOH WHVW WDNHQ DJDLQVW WKH 1 VV\OODEXV (DFK TXHVWLRQ
LV EDVHG RQ D VLQJOH ZRUG RU NDQML UDQG—I?(F]—DQVW(RH—FVy(WlLUREQ’\L&NLVDQ/@HWXD QHZ WHV
NDQML DUH FKRVHQ UDQGRPO\ DV TXHV
WKHLU UHODWLYH SURSRUWLRQ LQ WKH
GLIIHUHQWLDWHY EHWZHHQ TXHVWLRQ V
WUDFWRUV DUH EDVHG RQ IRUP UHDGLQ
WLRQ ZH UDQGRPO\ FKRRVH DPRQJVW DS
JHQHUDWLQJ D TXHVWLRQ RI WKDW W\SH

Choose the gloss which matches the given word,

O head(ofaline) O toserve(as) O tobeknown O togo O bath O so

M1 &5 FIL 60 iz LT (F30,
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8% $IWHU WKH XVHU KDV DQVZHUHG WKH TX

5% A AT 5 b WLRQ DQG GLVSOD\ WR WKH XVHU WKHL
ZH XSGDWH DQ\ HUURU GLVWULEXWLRQV
LIXU 1 H[DPSOH TXHVWLR DERYH FR M/ (;IG%Q :{_&”r’ HW\\IV?\EQVHV 7KH RQO\ H
)R| WK|I:|$?/DPH [\N\SH JHQHUDWHGQE\ .DQOML 7H\?\)§:&DRE/#6/R &g/{% kéx MWL R@Y ZLWK JOR\
WKH XVHU WR VHOHFW WKH FRUUHFW SURQXGQ/MH Y WLHGE RXYUNKHQWEH @QDUIFANMUPQ LQWHOOL
WR D\Q GFRQ WX ROWLRQV

7KH\ FDQ WKHQ FOLFN "6WXG\ PLVW DMNRHD @ CORZGHEHD GHOINMIQR W RWIK H HYULV W W H V!
VLRQ SDJH IRU WKH LQFRUUHFW ZRUWMURD WGHW XV Y BWR IVKIHUBDDKERBE QW UF
LV JHQHUDWHG LQ D VLPSOH UDWKHU WK
$IWHU VHYHUDO WHVWV WKH GDVKE RPDKMBGWKRRIAN XWHR W KB SKOW R GRRBRUR| SRV
ZRUGV DQG RQH IRU NDQML HDFK FRPGDSWQY W KR QXWEHS RUWW HPMW LIQRU
VHHQ RYHU WLPH DJDLQVW WKH QXPEQGE Z&VRAKXEURDERIPGN R VW ISRR O 7K H\
ODVW WHVWHG ,I OHDUQHUV DUH VWX®\GHOG WRHVAUYWIINHE VWWHR @D MM QF K
RU RWKHUZLVH LPSURYLQJ LQ SURAFLHQF\ WKHVH JUDSKV ZLOO FRQ
YHUJH RYHU WLPH RWKHUZLVH LI WKH.O I(Dx[bJQHU-V NQRZOHGJH VWD\V

te,al
URXJKO\ WKH VDPH WKH\ ZLOO GLYI%’W_& JEH@EE DW&‘WEK{:@&%%ESE

GDVKERDUG DOVR VKRZV D XVHU WK%S@ é
{N \ﬁ O PRGHO WR LQGLFD

WRRN DQG WKHLU ORQJ UXQ DYHUD
OLNHO\ LQ WKH IXWXUH WKXV LQFUHDVL
System perspective LW DJDLQ 2YHU PDQ\ WHVWV WKLV VKR

'KHQ D XVHU AUVW FUHDWHYV DQ DFFRKX®WWHWRH\VPMALRR ¥ kAT K B WHODVNHG
ODEBSRQ GRLQJ VR D QHZ XVHU PRGHOVLXSEPYPHIVREIRWLWKAPZKLFK ZH VNH)
‘H OLPLW RXU PRGHO WR D JUDSKHPH FRQIXVLRO PRGHO IRU_NDOML
UHFRJQLWLRQ DQG D SKRQHPH FRQN@LS%(\%@ %%XNUUNERM_Q( I¥HE SFOQ. AL \2
QXQFLDWLRQ B6LWXDWLQJ WKH PRGHOVIPY WX P NI LWk 5 % QR IR B
VLQFH NDQML DUH RIWHQ WKH ORFL R4 W URVERY FER %6 'PYW&IE@QE@JSU
HUURUV :H WENHQPRIEH GOLQJ HDFIKRKYHMY ¢ 6EWHDE W U BOW FAHV RQOV GLV S
DOO\ VLQFH ZH IHHO WKLV PDNHV wWKr& WX B YW R B VOREWR% WY Ry Wil H - X

WASHV RI PLVWDNH LQGLYLGXDO OHDHQHUMERNE NN wubFWRU JORVVHV zH Vv

H
GRPO\ IURP WKH -0'ldpWwl6+BW1R QdaMikjjod*
&XUUHQWO\ -/37 OHYHOV 1 DQG 1 DUH DYPlgeREOHIDY WYtOPBDE L
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:KHQ WKH XVHU FKRRYV Hi2 D @ H @PRAXUPHHF Mean score on nth test
LW LV BENABIRPWYHPRUH OLNHO\ WKIWQ DOO 1 sm— IV
fag E\ VRPH RDRPIUQXSGDWH UXOH DWWH o oo ok %o % x
WkPDUIJLQ LQ WKH SRVWHULRU GLVWL
DFWXDOO\ VHHQ 7KLV LV H[SUHVVHG E 097

8fd:d2anaggPr0(ajD) Pr(de)+ €
ORUH VSHFLAFDQO\ ZH WDNH VWKH PRV
fag VOpp DQG GHAQH WKH SRVWHULRU (2 (5
. . . XX y = 0.0002x + 0.839
Pr{aD) = max Pr(ajD); Pr(dp pjD) + €)g e R = 0.0004
Pro(dijD): aPr(dijD) dié a 0 0 25 50 75 100

ZKH&JHY D QRUPDOLVLQJ FRRDUNDQ WD O: Number of tests
UHDG\ H[LVWV WKH SULRU DQG SRVWHULRU GLVWULEXWLRQV DUH LGHQWL

FDO EXW RWKHUZLVH SUREDELOLW\ PDVYV L)LYIJSE%W \I/PFBlPHmWM\M%WLIﬁHU

VHHQ GLVWUDFWRUV WR WKH RQH WKH XVH

,Q FDVHV ZKHUH WKLV FKDQJHV WKH iZRBP§HUDIHOSHRY W SRRty R UBE L F D@D\
DELOLWLHV ZH PXVW SURSDJDWH WKy R{Pi HOD WRXW i H VN D QW k YHAR W
PRGHO )RU DQ@?DBPFVWKFRWRUHG SRVWHHURBRSW®RRED ZHHN RU PRUH 7KH DYHU

X
ROBRROBROIOB K OB K XX X XX
"
SRR XX X B XX X X X X X X x
x
R — e

SRR XK X XX X
X

Mean score

RORCX X

DELOLW\ ZH GHAQH VHTXHQW WHVWV DFURVY¥=0840 X¥XHUV ZD
Pr{djD) KLJK VWDQGDUG GHYLDWLRQV IRU ERWK
4= BrdiD) Rl OHDUQHUV WDNLQJ WHVWV RQO\ D KD

FHVVLRQ DQG WKHQ QRW UHWXUQLQJ W
6L Q= idy ZLMVXD, O DQG RXU RULJLAHIMUDRIWE ZKR KDYH UHWXUQHG SHULRC
w=kiiitky LI ZH GLVWULEXWH WKLV FKDQUMH HWHDWORGHWHAHHRGY RI WLPH
NDQML OHYHO 8L¥®UDFWRUV WKHQ

) 1 s ) ) User performance and dif culty
Pridjik;) = gr)(‘g;}lz;(d”kl) E‘"\’NZKD,_J'UZLVH ,GHDOO\ ZH ZRXOG FRPSDUH .DQML 7HVW

) VRPH NQRZQ H[LVWLQJ PHDVXUH RI SUR/
7KLV AQDO XSGDWH UXOH LV WKH EDRMLVXIRK H MWHWIVDIOY 16 X\8 6 DIVOHEY DV R RRAR
SHU XVHU FRQIXVLRQ PRGHOV DQG ¥YRWNVWHAZDMOFRHVOGIHRWLERWRBVLF WHYV
PLVUHFRJQLWLRQ DQGrLPNYIIDEMIB] RREUY\RI WKH VLWH DQG WR H[DPLQLQJ

Pi(UHDGNIQM L FKDQJHG RYHU WLPH

Evaluation 7KH PHDQ VFRUH DFURVV DOO WHVWYV Z
7KH HYDOXDWLRQ SUHVHQWHG KHUHUE XIDUHHE RQSONY PWDN FR'Y i MMAKHE -/
EHWZHHQ 1RYHPEHU U ¥STH OHOHPIU QHUWHKRRIVUWKH VFRUH |IRUVKDFK X
WLDOO\ VROLFLWHG WKURXJK *RRIOWIEWRUIBW b WX BW BQZHGRI PDUBHW)\ RI
LQJ OLVWV LQ DQG WKHQ YDULHERRUYIYL PHW BV RivHUFHYEVWN WKH OR

WKLY VHFWLRQ ZH H[DPLQH ZKR XVHEIWRKDAWHF&MHPNVFHV WKK N AHXUH DOV
ULRG KRZ WKHLU WHVW VFRUHV FKBHBYWE RMURW KEH W4 H HRGWHKIHXQXPEHU R
DQG WKH H[WHQW WR ZKLFK RXU DGDSWLYH WHVWV ZHUH PRUH GLIA

FXOW WKDQ WKHLU FRQWURO FRXQWHUBBYWY ZD\ WR GHWHUPLQH LI XVHUYV
WR FRQVLGHU ZRUGV RU NDQML HQFRXQC

User demographics WR GHWHUPLQH LI WKH AQDO WLPH WKH

'XULQJ WKLV SHULRG XVHUV FRP 3/ \ R 'ﬁbvﬁ(%FF Y\ WKD® WKH L
WHVW UHVSRQGLQJ WR TXHVWL vb QIPH V%K '14@ z \%/GLIISI;L\J/T\C/
RQ DYHUDJH ,Q RUGHU WR XVH WKHMAY VKLY RS

HQWHU WKHLU AUVW DQG VHFRQG OB ‘&' WY H{{S Q DY
PRVW XVHUV KDG (QJOLVK DV WKHLY Ly > “7% K * UbQG
IURP RWKHU ODQJXDJH EDFNJURX \lSE | WgLFH 7KL
QHDUO\ RI WKH XVHU SRSXODWL F \ %P % L WKXV

SHRSOH RI -DSDQHVH AUVW ODQJ DY LIR
H[FOXGH IURP IXUWKHU DQDO\VLV LQ WKLV SDSHU

. : i t pliyity
‘H X¥H02LQ WKLV SDSHU ZLWK QR DWW "g§ y W
7KLV GDWD LV DYDLODE@&IGI%&S@RZ}@% "‘SGLVWU'—EXW'—RQ RI TXHV
gjeiah”*a q*]g+zhhfu+ ]plRMpE+WKDW VRXPMNHEGNY QLW LQWR WKHLU VLPSOH DQG
DOVR DYDLODEOH XSRQ UHTXHVW EDVHG TXHVWLRQV GRPLQDWH PDNLQJ X
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Mean per-user pre-post difference Error rate by question type
30 0.300

225 0.225

o
()
3 15
5 0.150
H*
7.5
0.075
0
-0.64  -0.38 -0.13 0.13 0.38 0.64 0 )
) Reading Form Gloss
Per-user mean difference
[l Simple Adaptive

JLIXUH7KH SHU XVHU PHDQ GLIIHUHQFH EHWZH
FXUDF\ DQG ODVW H[SRVXUH DFFXUDRKM=H[SUHVVHG DV D KLVWRJUDP

0:06;s = 0:20) J)LIXUKHUURU UDWHYV FRPSDUHG IRU VLPSOH DQG DG
KLIJIKHU LV EHWWHU
7\SH 9DULDQW TXHVWLRQV
GHDGLQJ 6LPSOH
$GDSWLYH WKH ZRUGV RU NDQML EHLQJ WHVWHG D

JRUP  6LPSOH YHUV RIWHQ
. $GDSWLYH 2XU IRUP EDVHG DGDSWLYH TXHVWLRQV
ORVV ~ 6LPSOH WKHLU FRQWURO FRXQWHUSDUWY DQG \
/RWDO VLEOH UHDVRQV )LUVWO\ WKH YLVXDO \

KHVH PRGHOV DUH EDVHG DUH NQRZQ
7TDEOMXHVWLRQ W\SH YDULDQW DQG QXPEHULW\}'XWY(VHLLR@W_'I?MIZW{H\GHQHVV BASFDRIQY/GIO\ |
QHLIJIKERXU BKREWDHRPH NDQML VLPSO\

7KLV VNHZ LV GXH WR WKH VPDOO Q)?P@HLJ:QFNBJI\%\”E%Q&MIJEELPd(WkIHQ PR

HDUO\ -/37 VIOODEL ZKHUH PDQ\ ZR RXI
ZULWWHQ ZLWK NDQML DUH RQO\ OH ﬁ{/\/

7KLV LV DQ LPPHGLDWH EORZ WR RX g\g S FWP
JORVV EDVHG TXHVWLRQV DUH JHQH \</YJ LQJ

WR XVHU UHVSRQVHV OHYLDWH VSDUVH QHLJKERXUKRRG FRQF
,Q RUGHU WR GHWHUPLQH ZKHWKHU Egﬁg’g&}?&?&%?ﬁ%@gﬂgg@g@ﬁg&%
PRUH GLIAFXOW TXHVWLRQV WKDQ RXU

WKH HUURU UDWHV HDFKVE@XYLQGH LW E
UHDGLQJ TXHVWLRQV DUH PRUH GLI %W Xgé)x]&RZHw
WHUSDUWV YV HUURU UDW Tefels NS AR

VLIQLAFDQW WR 2VKWKH @WXH® KDQ
GLVWUDFEWRUY DUH OHVV HIIHFWLYH RY L\?/!?_LC:[-' WV\',‘%W PHV
UDWH DQG WKH DGDSWLYH YDULDQW WZQ({)&IKVH%:%

IURP LWV FRQWURO FRXQWHUSDUW NQRZOHGJH VKRXOG LQVWHDG UHSHDWH
WDNHV DQG WKHQ UHWHVW ODWHU XVLQ
Discussion VR DV WR PD[LPL]H UHFDOO 7KLV XVDJH
$00 TXHVWLRQV JHQHUDWHG E\ WKH QWMHWHPFSIURYIKGM EH EXOWIHHODBLYLGHG
FKRLFH RSWLRQV WR FKRRVH IURP W KHVH HHRWXRH W PWIE IIRY bVVBYVYPHQW
GRP JXHVVWB33% WKXHWDUO\ QRQH RI RYH QMW MUWMWH G
TXHVWLRQ W\SHV UHDFK WKLV OHYHO RI HUURU DQG WKLV FRXOG EH
GLFDWLYH RI D ZLGH YDULHW\ RI HIIHPWLQJ FPHEIMELRQAHGYE D W P Iy IDYV
LQIRUPHG NQRZOHGJH EDVHG JXHVVWZJLWIR\AEMWWHKNVV\FIRD(@@KETQSHU
RGGYV WKH SRVVLEOH H[LVWHQFH RIPRORZIODWMIGRE ROIHBHKB
VZHULQJ VWUDWHILHV VXFK DV JXH\W\RM}WW@Q&WQ}@V 1GLAG QWL

MR \
WRU VHW DQG PRVW OLNHO\ PDQ\ XRIRUY BRRISOWN N A W LPrv W HMW TURP
ODQJXDJH EDFNJURX

$V GHWHUPLQHG E\ D WWRHWODLOHG 6WXCKBKW XYRUN
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,Q WKLV SDSHU ZH KDYH GHPRQVWUDMW
HOOLQJ RI WKH PHQWDO OH[LFRQ DOO
YLGHV D SODXVLEOH LPSURYHPHQW W
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