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A Study of Test Items on English for Dentistry (1) :
Consideration on Item Difficulty, Item Discrimination Power Index, and Model-Data Fit

Koji Hirose
Department of Dental Hygiene and Welfare, Meivin College
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The purpose of this research was to make test problems of English for Dentistry, and to
examine each item from the viewpoints of item difficulty, item discrimination power index, and model-
data fitness. Eighteen multiple choice test items related to English for Dentistry were created and
examined. Subjects were 75 college students who belong to the Department of Dental Hygiene. Each
test item was analyzed by both classical test theory and item response theory. When analyzed for the
item difficulty, only No. 14 was considered a very appropriate test item, and fourteen items were found
to be too easy. When analyzed for item discrimination power index, No. 1 was considered an
inappropriate item. No. 9 was also considered to be weak. When analyzed for model-data fitness, Nos.
1,9, and 10 were not suitable and should be excluded. Consequently, Nos. 1, 9, and 10 will be rewritten.
More appropriate test items will be created and compiled to complete the item bank.

Key words : English for dentistry, Language test, Item difficulty, Item discrimination power index,
Model-data fit
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Z T, ABSETIE, EFERFAEOEROEGY

M5 7cdDT A FPEBERFERL, HEMT A B
#w (Classical Test Theory : LL'F CTT &4%) T8
bhIHBWNEE L HAFHNNER HEILEER
(Item Response Theory : LAF IRT & 4R%) THE D
hiceT VEDBEEEXRFTLIZL1IIY, Xhl
7 A rHEOER EZ BRI & L1,

IRT DO#F3EL, Bachman”, Henning®? 55 A b
HF2EMEE Language Testing® e & b B85, HA
T, %72 Ohtomo (AKE) et al.” 7e EEBIH &
bhaiFTH5, IRT OFFFERE T TIKED
ETS (Educational Testing Service) & & - <
TOEFL(Test of English as a Foreign Language) ®
SMCHIAIND 0L, LOEEERI BRI TE L,

ERER

CTT
BRTAMCEVT, CTT I BHEBASHIETIEE
Bl S BA #EBLLTWBI END, XD X
5 s RER A T 3B - 7= (Alderson et al.”). (1)57E&
L7 A MVHBIR X 5 THAREDL S, BRI, %
DT AMEZBRLUIEZBRELL - Eb5, QEHE
(linearity) 237z, 0% 0, THRIBRE, TH O T
KREE | Tl
TR &R

XEBRECE - T, BY)RHEBRERE & T2, —i
iz, difficulty range ORI EIZEET 5 270 b B3,
KbBEUTHLEVbRDE, T, BLTELDEL
TELEAZEDLSZBA LB VLD, LUFD
RICBERBTIRETH S, (VREREL OBIE, F£HMe
BRUZCHBERNAOSER, BLVWEB LS LWEHOH
EiiE, QZREOLEMAFmEZEZRE LS L VA
BobDES, Bz, 7 A REXRR LI ZREC
Lo THHTH S, BV VHBE T, & 2N
BEORELREE D > THEHTE R\, D,
SPOHEHADHAE & FHERDOMLER,
HB#HBN

B HEB X REINZHZT 5 0FEHT 5 hORER
e U CHEREE LT CIARA 4o C, HERINE
EHRT D2UNEELD 5 HEBFHIIEES0.25 H B\
FERUEBRIER, & Eh3 (Henning®),
REEREH

WAL A BRI AN RBENISERE RS 501
BHELN, BUROLVGETRLBIIU T OE b2 b8 3
NETHDH, (VEEELEE LTHE D BT, (238

BIZgD "EEHR #BIFTenibb,
IRT

CTT T, 7A ML - TEHIREEMENT 2
N REREORMIC X 5 TET B L\ o e REA T
M oice —4, IRT OFIEE, KO3 ATHS, (1)
EATeRTE T T A P ZRAVTHHBORE BT
BIEMNTTRETH B (Test-free person measurement),
20 AT FBREEMCER L T b IHROHE B4 2
THEEZRD D LA TE S (Samplefree item
calibration), (3)BE) & & 1do%: % PIE OXEE (Multi-
ple reliability estimation),

IRT THWHLRBETF A3 OB B, AR T
3, BN O SRE CERTE TS, HE .
HHT « RN B CTHBRMEECHD T137 24— % -
RORAT A7 s BTN BB T yva s 2T
HHEHTE, AEFA TR, FORIEIZERE DR
CTHHEEECRE NS (Alderson et al®™), =
T, BT, EFAEOBEEYRET S,

MRE L UHE

x$5
REBROMGL, AEARB L ¥R 1 FE4E T4
THH, 7 A MIFRIFE 12 A @FEomEREAT
1T -7
BE
7T A FEEOER
FEC 9 11 A % TIRiEE LAz 165 OREFERFHARE
DFNH I8 DT A MHBRER L, KERILUTI
AT L5, RYNCHEHEELBET, RCESTHHA
R OFERE Y 3 0L U THEBEDER YR T 5790
BN A% EFI L, BB, FHEECBCHEE
RICHEYTAHARERYa ~d ohabEY, HER
CEALT, M, a~cDWFRnEMTHShbh
LIEVHAIE, d? BBRT 5L 5 IR L,
(1) carving knife ¢ ) a. §¥rJJ, b. X7, c. mH7J,
: d.?
(2)mallet ( ) a.fz, b. EMEE, c 88, 4.9
(3) central incisor ( ) a. ®p¥JthE, b. A8, c. ALY

#, d.?
(4) lateral incisor () a. Y8R, b. FLEIHK, c. I,
d.?
(5)recall: ( ) a FEBAMEE, b. EEE, c MK
% A9

(6) block anaesthesia () a. {EEREE:, b, EHERE
‘ c. BEWE, 4.9
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(7) objective symptom ( ) a. BRIEWRK, b. HEER,
c. fLEMER, 4.9
(8) inverted cone bur ( ) a. EZMgE—, b. £ LT
A=, c. Al -, 47
(9) silver impregnation method ( ) a. W&, b. R
8, c $Rk, 4.7
(10 dry socket ( ) a. OfERfR, b. FZFA4V 7 v b,
cHEREArY v b, d.9
1) floss silk ¢ ) a. BHAE%, b. ABARNR, c Ak
Bk, d.?
(12 milk teeth ( ) a. 4, b. FH4ELE, c K,
d.?
9 cyst C ) a FEME, b. BT, c HAER, 4.7
(14) incision of abscess ( ) a. WIERE, b. NEIRE,
c. BEYIE, 4.7
(19 saliva ejector () a. WEFRFEEIR, b. BREESR, c.
R, d.?
(16) dressmg forceps ( ) a. ZHgHF, b. tkEH+, c.
- BT, 4
(10 extraction of the tooth ( ) a. Bi%k#&, b. AT

Bz, c. ek, d.?

" (19 dental extracting forceps () a. 7 5 v 7#{F,

b. kT, c. ZRSHF, 4.7

FFEE

7T AMERDOT — £ HTicBEL, KREKEZ LhRE
—1ER (Copyright : Kenji Ohtomo & Youichi
Nakamura) ® Test Data Analysis Program : TDAP
Ver. 1.0 (1996) #6FH L tc, METRICAE I NI T —
2 HEEREE - HERHD « ET 1 EOBRED 3
RLERL I,

] R

HEEHRET
(1) raw scores D&t © 1235 Q)FK/INE A | 3B)EKKE
4018 (4) Median : 17 (5) Range : 15 (6)3#7 | 16.467
7) 5 #5.876 Q) ERMEfR 2= 0 2.424 (9
—2.934 (10) Kurtosis - 11.438

D Is ) BB AR FHNE TR D, Skewness b

BDOBEXBIZ L hbE2BCE L VHETH 7T
EbhBb, LL, 20O EBHRMBE L b iel,

) Skewness :

% 1. CTT ko X 57 A SHHR

RANK NO. DIFF DISC AENO ADIF ADIS AAEN SATOT
1 14 0.667 0.580 2.589 0.917 0.506 0.921 1.852
2 4 0.947 0.731 1.302 0.357 1.000 0.987 1.782
3 17 0.880 0.596 1.626 0.490 0.550 0.969 1.652
4 16 0.907 0.553 1.508 0.437 0.441 0.995 1.602
5 8 0.893 0.548 1.569 0.463 0.428 0.983 1.599
6 7 0.787 0.637 1.861 0.677 0.684 0.767 1.575
7 18 0.960 0.573 1.236 0.330 0.488 1.000 1.559
8 11 0.920 0.543 1.433 0.410 0.419 0.977 1.553
9 2 0.973 0.646 1.152 0.303 0.718 0.924 1.544
10 3 0.947 0.535 1.278 0.357 0.402 0.909 1.422
11 15 0.960 0.545 1.213 0.330 0.422 0.904 1.407
12 5 0.987 0.646 1.073 0.277 0.716 0.822 1.395
13 12 0.987 0.646 1.073 0.277 0.716 0.822 1.395
14 1 - 0.920 0.077 1.433 0.410 0.006 0.977 1.373
15 6 0.920 0.422 1.397 0.410 0.216 0.896 1.360
16 9 0.920 0.381 1.397 0.410 0.170 0.896 1.340
17 10 0.973 0.442 1.152 0.303 0.242 0.924 1.337
18 13 0.920 0.564 1.322 0.410 0.466 0.726 1.251

<NOTES>

RANK= E#¥FUE &t X 5JEM (Rank in SATOT order)

DIFF =
DISC=

IH BRI (tem difficulty index)
15 B #BH#e% (Discrimination power index)

AENO= S£EZRE# (Actual equivalent number of options)

ADIF=
ADIS=

HER#ERYIE (Appropriateness of difficulty)

HE A58 YE (Appropriateness of discrimination power 1ndex)

AAEN= BRI HEYE (Appropriateness of actual equivalent number of options)

SATOT=iE#HESE (Standard appropriateness total)
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CTT IZ & 2IEE AHF#ER

E1id, CTT kb, REEE - SNFIHEBIREIC X
LIHAADNN « REBREHEORERRDIFERT
BB,
L3
OMSHMEMRE 0 0.825 (2
BHERRE 1 1.015
fEHEMERE 03 0.825 L @VEIEARL TV B T &b
b, AERRTELFT— 230k EETXS, ¥,
B DBAEZRE N 1.015 TH oo, ThiT, 15 A% H
> 1 ZBRE DT, 68% D ADEDE AL 13.985 725
16.015 1A% L, 95%DADEDE AN 12.97 25
17.03 12 A% & & &TRT,

IRT (2 & ZIEE IR

£23, IRTD1RFA—B—emITRT 4 97 o
ETARIYD, HEREEE 52 -2 -« F1 LD
HEEYEHRLCERTH S,

(2EEHEIRZE | 2.424 QPIED

K2, IRTCIHESHHER

Item No. Final Calib. Standard Error(d) Fit(t)
1 0.288 0.492 6.331
2 —1.206 0.807 —5.470
3 —0.283 0.586 —3.105
4 —0.283 0.586 —4.735
5 —2.096 1.127 —9.139
6 0.288 0.492 —0.107
7 1.919 0.356 —0.747
8 0.717 0.439 1.171
9 0.288 0.492 4.664
10 —1.206 0.807 6.724
11 0.288 0.492 —1.388
12 -2.096 1.127 —9.139
13 0.288 0.492 —1.296
14 3.024 0.356 0.222
15 —0.672 0.667 —2.913
16 0.515 0.462 —1.767
17 0.901 0.420 0.549
18 —0.672 0.667 —3.466

=z %=

CTTw X 2HBSH T, Hc, HAREE LIHA
FHDHEBER Ui, HEEEEE T 0.500 235% b #
Uths, Lvbhsd, AHIETER L ISEHEOF
TR, EHBESWIARSEY) /LT X VHBTHS &H
Z b5, 2)5)10090918 X7 0 B L WIEHTH - 12,
EHETE D L, HEQN3)NN6)D1310 D 5 L EkE
BT EE2LND, L L7en b, 2.1.1 THEEL
7L 5 G LCEHB GEFIOMEFHIZ X - TIBECIE

AT&Bzdicihsd, ¥, HARGIHEK TR, H
E%v VBT RIE R TRAE S BBETOLERD b,
OIBEORMD DB Z & hibh T,
IRTZXZHESH T, BHig, =T LEDOBBE
CHEH L, £F 0 EOBEER, 2.00 BMERETH
5, 2.00 55\ XL EDBGEE, HEZYHEZR
EEFLERBE LI EE L F)%L%) (Henning?),
ETNEDOBEE T, HAZSDOWD 3THE » =
kaﬁé%?,TZ%%E#B%%Ltm5ﬁEv
V2B, —H, ADBEBEERFESHE NS D1,
—2.00 52V RERDTOHE, €71 LBAREEL
TWbEEZLRED, TAMNAERLLENTAHEEA
h@t%kv

HAMONZ, CTT w355 BREE ST,
&h%%bu%ﬁk%bfuéoit,ﬁﬁﬁﬁﬁﬁ
HTH(WMWITHYTHD, QOURBZORKHOSSL &
DAL, e &S 2D 3HBIZOWTIHERL
BHLAGARWEBbh%, ¥/, 72 VBRI CTT
RIRT I B9MEER LI, LHEROBA &
L7, REEDOWEHHFECRIGT % HARE O FIRE; 2 3%
FE LT, #diuy, BHERBETAY Lk,
ThIZOWTHRE O&#IZD B,
KBGEORAL, KD 2K THbH, IVHEBH LD
CHIBRLT S 2 TOGMTH o7 2 &o QZBRERN
BHRTHoTel &, BB L T3, 5% F IR
THZEDAETH D, i, THREK L T,
One-Parameter (Rasch) Model T 100 %, Two-
Parameter Model T 200 4, Three-Parameter Model
T 1,000 HAETH S (Aldersonet al.”) &\~ 5 $5HH
EHERD L, RRXXBRERPARTH -1 EEDLE
B 2 TEu,

#& ]

Kﬁnf@ RERBHE OO0, 18 DT <
FPRERFRLFECEB L, 72 MERLHEHD
AR Uiz, CTT & IRT 12 X 0 507 Lice 47T,
FRRSE - BARGS « =50 L OWAECER L
7o ZOFER, 18FHHD 5> BLFHBEQ))0D 3HH *F
BMLETZ L,

SHOBFB Y, FEERPAZECRET 552 VEEY
W2 L EHBEROBE, ST A ELTRER
BReERTH L, ThoH, otz FEBEK
EHERL, XD4<OFAVABDOT — 2 #EHKT 5
T E, NEW MR L HBRITORBIC ol b,
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