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A Study of Test Items on English Terminology for Dentistry (3):
Assigning Difficulty Index to Each Item

Koji Hirose
Department of Dental Hygiene and Welfare , Meirin College
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CEThole T/lERLDIZ18EETH D, THDTF A% 64 BOFFHITHE L, HHEP T M
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In this study, eighteen English language test problems for dentistry were newly composed and
examined by classical test theory (CTT) and item response theory (IRT) analyses. Such a time-
consuming but crucial process will lead to the completion of the item banking. Sixty-four subjects, who
were all college students belonging to the department of dental hygiene, participated in this study. The
test results were analysed by both CTT and IRT. The statistical information showed that the test was
reliable due to the coefficient alpha 0.829 and valid since those test problems represented a sample of the
course content (content validity).

In order to observe test practicality, original difficulty indices were provided for each test item.
Each range of difficulty was as follows: items of less than 0.700 difficulty index fell into class A which
expresses the greatest difficulty; items at 0.700~0.799 were designated as class B which shows the
intermediate level; those over 0.800 comprised class C, which registers as easy. The item bank currently
embraces thirty-six items, including eighteen items which had been already analysed by the time we
commenced the study. Among those items, class A had only 3 items, B possessed 9, and C retained 24. In
a further study, more class A or B items should be added for a better balance of the whole banking.

Key words : English for dentistry, Language test, Item response theory, Difficulty index, Item bank
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EER L7z 35610, ThoTFA YA TAEB%
FHELHET H72012, HHEMT A M (Classical
Test Theory : BL'F CTT L&) B X OHHE A
#% (Item Response Theory : LLF IRT & &H%) O
BlA 2O FEMIC BT L (BREY). FOE,
TAMY A TBOF B LEE DL T & AR
WCHHLZ, 22T, BETA M4 7BOERX
> T7 A MHBZERLEHBRITZRET S
EWC L7 AT, Hzkh7 A VHBEZEKL,
CTT & IRT OWHE 2 H5ME %247 o720 CTT DKM
&, TRV ERINIT A P OZEBREZT
WKL BEE LRV, &) riZH S (Alderson et al
D)o —7, IRT Z HW 745 ORI, A—D7 A
FEHHEZ 2L 2 RG> 7-ZBRBEELERBICRLTDH, £
DHEBOFO RN, DI VEHERNEESLEHE RN
DEIZEAAVEL LI EIZH D, 2D END,
IRTICLA5MEFTIZLICL-T, %7 A MEH
PESENICHBENET LI ENTRE LD THS
Do £ZT, TNETITMERLGTEADT A MH
HEAGEERLZEBCESERREZMAZ, O
FREMNTIMAZALZLI2EoT, BIZHHLRT W

EHHETIC R ETTH D,
WNRELUHZE
1. W&

AAZEONRT, WmEHREEFEAELFER 1
FHEAZTHD, 7 A MIFRITE L BICBEED
RERBNTIT- 72,

2. Bk

1) 72 NEBOERK

BWEHHEIRA 7 2 b (multiple — choice test) %
BT 57001, 3ODEENLEL LD, Thbb,
FEES (stem) #FEL 2L, B#IRFE (options) =#E
Z¢, BIUHKRLAHBEOHEITH A (Kehoe”)o
7, RS & BIREOMERICET L,

R I1E4ADPSFR11E10 HF TICHRE L
165 DEFHEWHHFEZEOF 25 18 D7 A MHE % #Hi7:
WCHERL L 720 TERRICH 2o Tid, ZHBRIRA T A b
VER DRV — VI 5720 BREEIZELITRT
£, MCHABOHELET, RICHARFEC
WHIET 5 4 DO (ELVEIRF 1, 58U 3)
ZEH L7z, BFICE, FHEICBWTHAREEI
ST HEFEHELZ T ~ZOhHh 5B, HEMIC
A SHE,

®1. fERLAFX MER

, peripatetic elevator A4, peripheral elevator
, periosteum elevator T., periosteal elevator

2y M 71 () 7, periosteum knife A, periosteal knife
, peripatetic knife T, peripheral knife

By 3 0 () 7, bonefile £, bone filet
, bone fill T, bone file

(44 & () 7, rootcanal A, rootcanaille 7, rootcanary
, root canaliculi

(5048 %& £ () 7, root cannel filling 4, root canal filling

, root canaille filling X, root canary filling
(6 & i 4 ()

cleaning of root canaille £, cleaning of root canary
cleaning of root canal X, cleaning of root cannel

(M BB & ()

, aural examination 4, oral examinant
, aural examinant I, oral examination

(BMEA ML — () 7, specialty tray 4, special tray
, specific tray I, species tray
(9% BsEm () mesial proximal surface 1, mesic proximal surfeit
: mesial proximate surfeit L, mesic proximate surface
o M om () buccal surface 4, buckeye surface
buccal surfeit T, buckeye surfeit
gt & 8 & () antibiosis 4, antibaryon ¥, antibacterial

s TR T T TR T 2 B RS TR RS I

, antibiotic

2EET 1 VA ()
7, bitingwing film A, bitewing film
7, bitewing firm T, bitingwing film

@3 & T () 7, occlusal surface 4, occlusion surfeit
7, occlusive surface I., occult surfeit

(Bt 7 v RIBW ()

acidulated fluoride solution

acidulous fluoride solution

acidulated fluorine solution

acidulous fluorine solution

)M EE () 7, contemporary crown 4, temporal crown

temporary crown I, temporality crown

6Bz 4k X 18 () 7, weed-shaped defect 4, wedge-shaped defect

web-shaped defect ., weeny-shaped defect

(7 3 ¥ R RHRRE

~

&

PRI FIF I

dental examinant for 3-year old

dental examination for 3-year old
dentil examination for 3-year old
dentil examinant for 3-year old

(9% b E ()

, erosion A, elocution 7, erosive
erose

2) WA E

SRER L7727 A MERDOT— & 5HICBEL, K
RBE L HMHE—" il (Copyright: Kenji
Ohtomo & Youichi Nakamura) ® Test Data
Analysis Program : TDAP ver. 1.0 (1996) %/
L7ze MEIMICEB I N/ 7— 5 2 HEREERE - 1§
HFRH - EFNVEDREED 3 5o LT L7z,
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BREEE

1. ERHRETE

CTTIC X 2HH 55 & KB L - A5 HREt RS,
K2R THEYTHD, ZNICEHE, BRIE2H
(BB BR(EBRAITHL T TEW 5,
EH#EZ (SD) 133559 T, FHE»SOEMIIDH
LREEHREIN TS, EA (Skewness) 2EDE
HABLILehs, BRASHIADOFHEIZEATY
5o FEMN 14156 12072 DBFDDTH 5,
¥ 72, RE (Kurtosis) 132117 L{EWETH o 7272
D ED I RBEMEICEP LTIV v, AR
BEABRY, AT A MR ZALBEIALON
T, £bZd, AWIETHERL TS T A MIH
BEHEEREW T 2 b (criterion-referenced test : CRT)
T, REBEOBHEZHNETLHIDHOTHLHbH,
TAMEENIERSAHMHBEZRHLEIELS BV,
LA CRT TEBRGAPBEDLDNLIDIEITAILZDD
D, T, HUF2TAREBEOLIMITHEE
BHbHIEERLTWS (Brown”)o

F2. CTTOIRB SIS L 3 ARREE

% B& % % (Number of examinees) 64
FEHAOKM (Sum of the raw scores) 906
% /N 1% 55 (minimum score) 2
&% K % & (maximum score) 18
B fE (Median) 16
i B (Range) 16
F ¥ {E (Mean) 14.156
ix #& (Variance) 12.663
H # {F % (Standard deviation) 3559
E A (Skewness) -1.391
5% FE (Kurtosis) 2117

2. CTTIC &L 2IBE A fER

£31%, CTTICk D, HEE - SRFHEBREIC
L A2HEBEMN - EEHBRBRBEBEORMELZ KD 12H
BThHb, ERFYEEEICL BEM (Rank in
SATOT order) TEHILZDDTH 5,

CTTWEAHEBAHTIE, Fic, HEREE
(DIFF) & HEHEFHIIEE (DISC) [ZFEH L7z, H
B IL 0500 2D BEYTHD, Evwbihd, H
HR#EEOBEALOWZIX, HEF W R D EY
T AMHBTHAHEEZ LN, HE (4)(6) IIh%k
DHLVWEHHEHTH» S, LHilishs L, HE1)(2)()

(7)(8) (12019 08 b5 L WEHBICETLHLERZHN D,
L2Li26, ThLG LVWEHBDEREFMOALIZX
> TIEMTIEHTE %,

7, HERNDEROBE»OAB E, HEF
FA) BRI RRRITEEEDRSE, L LS
5, FEAEDEBIZ+400 L LOEELRL, HE
TELHRER ST,

#*3. CTTIC & 3IRE SR FEBYE SEHIRAL
RANK NO DIFF DISC AENO ADIF ADIS AAEN SATOT

1 11 0703 0730 2537 0844 1000 0994 2059
2 16 0813 0651 1969 0625 0736 0978 1746
3 14 0500 0544 3452 0750 0421 0995 1711
4 9 0766 0553 2184 0719 0440 0963 1647
5 13 0781 0576 2084 0688 0495 0942 1620
6 18 0750 0522 2244 0750 0375 0950 1619
7 3 0766 0543 2154 0719 0417 0938 1598
8 10 0734 0404 2328 0781 0195 0957 1564
9 2 0875 0574 1646 0500 0492 0962 1512
10 12 0813 0404 1965 0625 0195 0974 1477
11 8 0875 0468 1660 0500 0280 0982 1440
12 15 0844 0551 1748 0563 0436 0900 1435
13 5 0875 0543 1598 0500 0428 0890 1369
14 17 0484 0212 3224 0719 0047 0882 1330
15 6 0906 0387 1424 0438 0524 0826 1272
16 1 0813 0527 1763 0625 038 0770 1254
17 4 0969 0462 1174 0313 0272 0921 1205
18 7 0891 0466 1477 0469 0277 0805 1142
(NOTES)

R A N K=1Z#EYEAENC & 5 (Rank in SATOT order)
N O =HHEFS (Item number)
DIF F =HHHE#EHELH (tem difficulty index)
D IS C=HHBfHHHEE (Discrimination power index)
A EN O=88®IR"B# (Actual equivalent number of options)
ADIF=9EE%E#EYE (Appropriateness of difficulty)
A DI S=HERHHEGE

(Appropriateness of discrimination power index)
A A EN = S£ERIRB i) B

(Appropriateness of actual equivalent number of options)
SATOT =#Z#@YNEAEH (Standard appropriateness total)

3. 58

F 41T, BEERKICHTIBMELZRLZDDT
Hbo TVT 7 RBEIHBEHEVEME (0829) %%
~L, TAMO—BE - BEEIEY, EEZXLN
Bo T, MEDERERAIL 1472 LIFFITNE L,
RABENIBTHAHZLEZERBIZANTLHADE
RIS X B8R D,
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x4, (FREMARE

7 V7 7 ¥ (Coefficient alpha) 0.829
HEDIEH#EFRE (Standard error of measurement) 1472
B 5 O % F (Sum of the raw scores) 906
¥ 3 fHi (Mean of the raw scores) 14.156
B # {§ % (Standard deviation of the test) 3559
5 #% (Variance of the test) 12.663
HE S #OKH (Sum of item variance) 2.750

I ¥ & 8 % (Average proportion of passing)  0.786
¥ A 8% (Average proportion of failing) 0214

AKFZAPMIELTE, EBHIBSVEBETELE
(0.829) 2o hi, =%k, L LEBEHEEZESD
IR LTV A5, Bl EEEREE
BAEZLDNTELTHAI,

#&5. 777 REET X NEEROBR

If you want the following Number of your new test

coefficient alpha: items should be:
0.800 15
0.820 17
0.840 20
0.860 23
0.880 27
0.900 33
0.920 43
0.940 58
0.960 89
0.980 182
0.829 = 18
0.964 & 100
4. F4t

KFEDOT A M EEREEH T X b (CRT) T
HEI LIS, RFAMOBRYEUZRANLIZIEZ, A
BHZ 4% (content validity) & HBH2% Y%
(construct validity) D3HEAEBTE 5,

RERBEAELZR [REL] OBREANFTE, —
BeEFELRFIEETH D, —HEFIE, ERMaI
22— avDODO—RERFETH D, BHEN
2, IIRERIER SN AE—F by 2=
VIBREROTFAMIEOWLIEETHL,
PRI, BRLBPBIICTORFERTH 5,

NEMZYEZ W 2 HENHEERE IRV D, 7

AMHEOBRECHELEEZLTTBLLEND
% (Hatch and Lazaraton®). &7 2 b THlA 9 & L
TWaDIEMP», £/, 7AMIWAHIELLTWVS
BHEZW-oTWaEh, AT A MOERNIE, [HFET
DI/BABFTDO—, 2FVHBMNERZROFTHLEHEM
RERICELLIMODEZFMT L2 L THD, L
T, EMWEROFH/RREZHETHIZLI W L
Wb TORENRELIDEI BT AMERE L5
720

5. BB M

BB ESZY M A2 B2, WL 2rDHEWE
ENHY, BEME (differential-group experiment)
R4 A (intervention experiment) SAEKTH 5
(Brown®)s WIFNDERETHY), ABRETIK,
NOEBEICET A2MAEFEZEEL TWARWVZD,
BB SZ LI OWTHETE 2\,

6. IRTICLZBEBEAHER

6L, IRTOISGA—F— - T I AFL 27 -
EFMICLY, HEAREE S X—F— - EFLE
DHEEGEZHEHLALBERTH 5,

}6. IRTICL 3IEEAER

Ttem No. Final Calib. Standard Error(d) Fit(t)
1 ~-0.025 0.370 —-1.779
2 —0.659 0.433 -2793
3 0.353 0.342 0.370
4 - 259 0817 - 5677
5 —0.659 0.433 -0.599
6 —1.082 0490 -3.327
7 —0.858 0459 1.627
8 -0.659 0433 —1.265
9 0.353 0.342 —-1231
10 0.579 0.330 2.291
11 0.790 0.320 —2598
12 -0.025 0.370 1.494
13 0.233 0.350 —-2078
14 2.018 0.306 -0.097
5 -0.317 0.396 -2.032
16 -0.025 0.370 —-2713
17 2113 0.308 3.889
18 0.468 0.336 —1.056

IRTICX 2IHHE S TIX, FFIZ, EFNVEDOHEEE
WHEHEB L. EFNVEOBEEEIX, 200 SERBTH
%o 200 HDVIFENLULEDOEAR, BERYMEE R
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EEFNVEREAELREVWEZEZ 5NS (Henning”)o
EFNEOBAETIE, HEFS 0 2.291, W7ix
3889 L WVFNb 200 LEERLTWA, 2D 2HE
BREFNVEBEEET, TAMHABPSBALZIE)
BERWEBDLNE, —F, BOBEELZROEHED
Zhole —200HHVIRENUTOHE, EFNVE
BEBELTVELEEZONSEY, TAMHE®S
B 2B AR 5%,

CZTHEL L -7 2 HBECTTOSH TIX, H
H ) ZEEBRBEERVCEBRNIWTFRIZBNTD
BIETH o7z, LA, HE W) 727 13HE WNEEE
THIE Do 7255, HEFNITEARNDIIRIT S
LHIBTE Nz LzH o T, T CTHEETRER
HE )T, HFEIETE7Z59,

7. HEERTROGE
SHEADT A MEH

INF CICEBRTSIHARGE, BIREAEECTH
EN/z18 D7 A MEHAEK L CThHDIEH
TIHERBE A 4 THH 00, BEEERE 0500, 4
THERESR 0.125, mBHEELE 0625 & %5, /2,
IRT OGHH6 o LHE ORKEHE REEIZH
BHLTWw5b, 2ZTid, RBREELSZICHED
SEHEELREL, SEBOESERR (A B, O
L7z Tbb, HHEBEEREEDL 0.700 KifixA
(%), 0.700~0.799 i B (&), 0800 LLLixC (&) T
Hbo FORE, A2 31EHE, B Z7Iid3H
H, Cyr7ix14HHBE o7

7. 9ET X NEBOBEERTR

(& % J1 () 7, carvone knife A, carvacrol knife

v, carven knife X, carving knife =)
(2)88 () 7, mallet 4, mallee 7, malleolus

I, malleus =C
(3)F 40 1§ () 7, centricincisor 4, centroclinal incisor

7, centripetal incisor L, central incisor ©=C

(Yl € 8 () 7, latentincisor A, lateral incisor

77, later incisor X, latter incisor =>C
GYEB B A() 7, recap 4, recall 7, recast L, recce C
(6¥% 3% Wk Br () 7, block anaesthesiology 4, block anaesthetic

7, block anaesthesia ., block anesthetics =C
(7Mts & £ iR () 7, objective symptom

4, objective symptomatology

7, objective symptomology

I, objective symphysis =C
(8)3LM8k/s— () 7, inverted comma bur 4, inverted con bur

7, inverted cone bur X, inverted cone bur=B

(99 4 () 7, silver impregnant method

4, silver imprescriptibility method

7, silver impregnation method

I, silver imprecation method DA
WrsA4 Vs b ()
dry sock A4, dory socket
dry socket X, drory sock =C
floss silk A, flossy silk
florin silk =, florist silk =C
mill teeth 4, milk teeth
milky teeth T, millcake teeth =B
cycle A, cyst 7, cyclist I, cystine C

)% #H8 % ()

122 B ()

(9% Ba ()
(fe & B ) incision of abscess A, incisor of abscess
incisor of absence

incision of absence =B

(9P ® 2% ()

salivary ejector A, salivary ejection

saliva ejection

saliva ejector =>C
(6% 8 F () dressed forceps 4, dressing forceps
dressing forcite T, dressed forcite =>C
147274 () extraction of the tooth
extractor of the tooth
extradition of the tooth

extraneousness of the tooth =C

(8% & #f F ()

dental extortionary forceps
dental extortionary forcite

dental extracting forceps

HIAAHIAAI AR I A IIN I I

dental extracting forcite =>C

8. /IR L A7 X MEB

£8iE, SEMER LA L7 XA NHBICESE
EREZMIMZ 72D THS, THHOEBIIZOW
ThH, IRTTHM LA-HEREEREHE b £ 12 3 KR
DS EEERR LIz, Bl b, HHEKEERE$0.700
KL A (#), 0.700~0.7991x B (¥), 0.800LL LixC
(%) Thhb, TOME, A5V 27IiZ2HH, By V2
2 6HHE, CHyY2i310HBE R o2 T 2T,
FTLIVAS VI BTV 7OHEBEMNHZ, TV
2RO LETHE LR L L o7

RS, LI HHLAT X NEBOHBERT

(1) E#BEF () 7, peripatetic elevator 4, peripheral elevator
7, periosteum elevator X, periosteal elevator=>C
(28 B 71 ()7, periosteum knife A, periosteal knife
77, peripatetic knife I, peripheral knife = =C
(3 % 0 ()7, bonefile 4, bonefilet 77, bone fil
I, bone file =B
(4R % ()7, rootcanal 4, root canaille 7, root canary
X, root canaliculi =>C
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()R & 7 # ( ) 7, root cannel filing A, root canal filling

7, root canaille filling X, root canary filling=>C
(6B & % # ( ) 7, cleaning of root canaille

4, cleaning of root canary

%7, cleaning of root canal

I., cleaning of root cannel oC
(1) ¥ 2 #& () 7, aural examination 4, oral examinant

%7, aural examinant X, oral examination =C
(8MAAN ML — () 7, specialty tray 4, special tray

v, specific tray I, species tray =2C
(9RE-BEHETH () 7, mesial proximal surface

4, mesic proximal surfeit

%7, mesial proximate surfeit

I, mesic proximate surface =B
(04 M T ()7, buccal surface 4, buckeye surface

77, buccal surfeit X, buckeye surfeit =B
(4L & % & ( ) 7, antibiosis A, antibaryon 7, antibacterial

I., antibiotic =B

MRRB 7 4 V4 ()

7, bitingwing film A, bitewing film

7, bitewing firm X, bitingwing film . =C
(3w & T ()7, occlusal surface 4, occlusion surfeit

7, occlusive surface T, occult surfeit =B
(7 v FiIBH® ()

7, acidulated fluoride solution

N

acidulous fluoride solution
acidulated fluorine solution

acidulous fluorine solution DA

L EHEE ()

, contemporary crown , temporal crown
temporary crown.I., temporality crown =C

ez K R () weed-shaped defect

wedge-shaped defect

web-shaped defect

weeny-shaped defect =>C
)

dental examinant for 3-year old

(7) 3 F W RHRE

dental examination for 3-year old

, dentil examination for 3-year old
dentil examinant for 3-year old DA

erosion A, elocution

F Y H NN~ H ST N H T

erosive L, erose =B

=
mA RA

AEFFETIL, EFEHFAFZOBBRR L M5
DT A MHBEERT S L ELICHBERRE
L, BESBITOERMEIER L.

SR VHER L2 T A DB A% HE I
L7748, IRTICXAHESTIEX, EFNVEDHE
EEICHAL 2HBIEABESGNALN, —F, CTT
DOHFTIE, Thb 2HEBOR 1 HE IZTHE K #EE
BRUEHBHFNIOTRICBWTHHEIETH o720 Fi

D1HEETHERNIORMBALNYERT A &
ol TNFEFTIToTCELTAMNIA TOH
- 7AMEHOGHAEL, WREBHIIENIZ
WAL 7z

/2, TRECIERLA-EELDSDK 4 ICHE
WEEERTEZBIM L2 SHICEoT, RIS
¥ 577
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