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5. WREEA NV AMSREIZIMEIC L > THE
WENEMMAALETH 528, IRTICL - CTHIFE
REZHEHRLTVLY. RERRELE 20X %0
RIZELETHY IRTHPAENTHS. LHrLEHFDS
FHIIOL) BRI BEHMICEEDTH
D, HZEOLRT S L) HEFHRBMERNTND
LEZD.

ED XA REVPALE LR T VRIE, WESRE
RWMAENFIC L 5205, FHE, EREOFEE %
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DAMTHLZ DU FELL, FLREDOLT T
BRIV HRWHEREIVEEZ DL, HEDO LTS LM
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FEBREAL ST OMEOH T, U EOBLEFES 72
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HOMIT 5720121, FAEFEFEERLCICL, [
WEDOHEM %, BBORED AT I) THNT 54
WD, LPLEBSHHNED D OZHEKN, H
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MEOREESSH ), &2 EFEILT T ORI
BWC, FOREORED S 7T B2 HE LR
WRICBIT BRI T CThho e EX .
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PR BT 5, SO LeT S Lt
BT B RIED S 7 ) BUZ2 0TS
MEFHILTHE.

3. MiRnFHE

3.1 MNRERUVEH - BRAE

20154E 1 TN EEE AT ) IS B W T, B
MEEA L, BURL7Z: (REMWAER). YRITAKXR
FLFROFHET, RPPIEETHL. HRERFOD
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BEARHXAT > T2,
321893, Ak, o ZnEh O
MIHEEBICEATHSEZ E0S, HIEHEICLST
F&T 2 BMKOMEFIIR LS. ZhEhoERMK
BT EMOMEEITEBIC & o TEAEZS 2B
7o, SO B RMMADEE, #2055 2127w,
— BN L 72 E B ORI T b W E 2 E#H 12
frz7.. DhZ#LT, FWUEMEZ#EYELIT) S
ETHEL B EROFERRRZ /NI L7z,
3.2 EEIEAR

BRIV AT 30, A0, SRR S ] (3D,
(33, 4R, SHREMZEICH 2 MED LR
FTEDNE] (LIF, BZEO LT E), [SOC HAGE
WI3EH | 2 SHERL L7z, 3t 4ffd, sHsg
MEIXE RAGEEREOHEE 22%12, F40%0
BLRTWAAEAND (A% T3 5145HH 24
EAMMEIAER L7, 300 EMEnZFnENIEN
CHEMIHE TH D, BIREABME, A0, 5k
o TWwad, HEDOLRTSIZOVTIE, [Hd
HELR$ Ao 28R, [RIZEZER LR 0o
TERIA, TR MBI o 2B 120
WCSIRTNHIC I % R 7z, [SOC H ARFE135E
H ™13, Bl 213 H O 0 R $ 2 AL fE i,
BREE Vo TSI s THESIhTW
%. SOC (Sense of coherence) DFEEIZ L - T
BHEIEND D L0 EMRT -0 A L.
B, KR TIIAIEOHA TSOC DM &2 H%E L 7-.
3.3 AR

PAAREEIL, 1303RECAG L, 10350 2 ML L 7. 3141,
AR, SHFEFEMZEOEBICOWT, —D2TH N
DD HGEIMHNETEE L. 20 LT, [
A THEDO LR T E] IZOWTIRERSYD 58
BTHLAEMEEL L. ZOME, 9HEZ A&
(684%) & L7=. F7=, [MRL THEDO LR &
BT A0 TIIRT A R X BEEITo727
O, TNENOARMEEIL, 88%E (67.7%), 78%
(60.0%) & 7257,

3.4 HHAEE

3R, A, SHREERIEL IRT OBRRERULE
TWIZE B0 aiTo7. HHIEREDLRTED
BRI, 70 AERIREMERL, BREERIT- 72,
IRT X Muthen & 25Bi% L 72 MPlus7.1%, Zh L
A}1% IBM SPSS Statistics21 % H v 7z,
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21 (236) 43 483) 6 (67) 13 (146) 6 (67 23 20 12
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SMEFTRILHIVLL 7, "r0) 03 058) 47 628) 12 (135) 27 30 08
BL BN Aot
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BLRLAZEN S ho 6 (67) 23 (258 41 (461) 19 (213) 28 30 08
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B RS Aoz R 11 (124) 30 337) 19 (213) 21 (236) 8 (90) 28 30 12
A ... 11 (124) 30 337) 48 (539) 24 30 07
b} H‘El\ < \57
g;h;j” EROSERZ 206 23 (258 43 (183 18 (202) 28 30 08
o7 3 34) 9 (101) 26 (202 31 (348) 20 (225) 36 40 10
‘ ... 28 @3l5) 30 (337) 31 (348 20 20 08
3 /AR S 47,
9 f%f’b ROCERS ) o4 34 382 30 337) 14 (157) 25 20 09
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BW] [C2 HEWYTWEESHEW] [C3 E6556THAEV] [C4 DPLYTIHES] [C5 HTWEE3]. BEHM
BB 33MiE, 2Bk B 134k, SRBERSHENT — 2 TH 5. BFRAY BB ATH 3. FAADEFIE % TH 5.
BEHETNT8IA (100.0) TH 3. RIGWEIEH. RPODT—ZR IR TEHEILZEDLDTH 3.



26 * E

M EFl T % 220l BFE S 2. IRT &, 2
DN % 1 HATFOMBEMETE LR E. ZORIKRT
X, IRT BHETFIHICBVWTIH &2 %RET S
ki, ZIZAKFTH L. IRTICLY, BEHD
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TOEFL Ti&, EERoOAF» oG5 EZRHET S
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5. ARicld, HBEWHEETH2EOETVEERM
TZ)ZO).

BB OUSET VT, (BTE) BEJIE O (— oo <
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PL(0) 1%, BENAS O ThDIREEH, WHIIH
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HAEITEDORINEZRAZHETYH, c21 %
L7280, ph(0)=1& 7% 5. MEORE, c=43FF
TELZWD, FlZIE =40%E1E, ph(0)=0&
05,

Pi(0) = pha (6) 1%, @& B )1 (Discrimination
parameter ¥ 72 & Slope parameter) & A #f &
(Difficulty parameter) 2»*5&6n 5. & (3) I

R

ERER/A
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1+exp[ - 7 -bJ)] - ; - ®)
pl—a (0 —bJ)l  1texp[—a; (0 — b

a FHEHjITBITH@NIINT A5 THY, ik
DIFEETH 5. b ZHHAj TcHFEHON 7T %38
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BEYICRBELTEY, HHFZHEIRL TS
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SHEOWE, ZREROH T T & EIRT 5
sk (7) (8) (9) HoHRDHLNS.
FH jCIL w2 J(e=1) & RIT B R p, (0)
17,/1(9):!?;1(0) _sz(a)zl
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HHjTl2E55THRw] (¢=2) 2#IRT 2
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1
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A7) @) (9 #MFETYIaL—Tarl
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Category Characteristic Curve : JHH # 7 IV Bt
M) THsH. BEESHET) (6) THH, HEEhAH
B9 2% (probability) TH 5. HEHO—FLED
Mt 1 Bbiw] (Cl), 2HFHA 12 £H56T
bl (C2), —FAN [3 Bbiw] (C3) TH
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LMERDEL 2 b, Clix, 0058 < %25I122oNT,
WHEFMEL o T KxHiZ, C3id, 025
%5121 T, HBRPFEL o T,

KT TN TEORBESEHFIC NI R BT,
EAT T)EMBICAT S, 2F ), REDOSE
HIBEYE % fREET & 5. IRCCC Tl & AEHD S
WEIC AT TYNEICHATYS & &, REFERH
MCThsEHBENs BlzIE 3METIE, Cle
C2, C2& C3ORMEMBEMNLIMAIZ, F/-HEITIHEA
TWAEETH 5.

3.5.2 AHFIUAHILEFLHH

IRT#HWAEE, » 7TV ANVHETFHFIITED
HFHEPIRFHEETHS 2 L 2R L7z L ThH
M TbhbZ &% %, Mplus THTITY AL
HF oM E2THIE, FEF#Momixiy, Y243

(Geomin) MHRAHBIFEEICR>TEBY, HFR
BEOGHIHE L T D, 785 2 5 OHEE T RE
DA, %5 MBRE (Polychoric Correlation) 2
FHo5< WLSMV (Weighted Least Squares estimation
with Mean and Variance : AT DH 5|/
Feil) P—RICHAVOENL L ENTWES.

HTHEEICOWT, IRT 1R T E D547 54
THHI NS, TRTORFEIZBWT, H1EAH
5 HE2EAMENDOPWRFEIRKRENWT &, 2D CFI
(Comparative Fit Index) >0.95, TLI (Tucker-Levis
index) >0.95, RMSEA (Root Mean Square Error
of Approximation) <0.08% \»9 T4 % fii 72§
VENHL. CFLIZEFVOREEZRTIEETH
D, 0~100#PHZNS. TLIIZETVOBEEEE
RTIRETH D, 0~100HPHZHS. RMSEA X
EFIVGAT L BEO5 L O E R TIRIETH D),
0~coDHiPHZ 5.

3.6 fRIERECRE

HZEI LA TH D, AN NI
BB L, AR FMNBERICO M
AL, WA TERVEEIE, HRICTRA
THREMERT.

4. AERR

4.1 HEEEDREM%
MIEHDORKOFI A LIETH o 72 (K2)., FEIAR

WTHHA, REN2~2KTH 5.

4.2 3BfFE AMFE SHEEREOARES
3P, AR, SRR O 2 e h o I BUM,

KO EEREEET R & LT (5iAky) “TI9fl, wyefi, 4%

AT RUIR L. BB RIEOYE, R

BERFETIRVD, HKODIZEHRE L. X

TOHEMIZOWT, s E R b FERAEIKRE <,

K

F*2 HREOMR
A (%)
B 32 (36.8)
Ligks 55  (63.2)
&Ek 87 (100.0)
EEZE 2N

x3 BEAEE (1) OBRERERVCAFARE
(7T BIVAFHR)

Stk AR SfRE

Ay 2970 2506 2772
Ay 0485 0745 0.638
A/ Ay 6124 3363 4344
X2 331.142 232649 430.567
CFI 0966  1.000  1.000
TLI 0999 1016 1.009
RMSEA 0.035 0.000 0.000
ROTATED LOADINGS

7 0856 0936 0866
10 0793 0734 0.755
11 0740 0481 0549
12 0874 0681 0897
7,10, 11, 12 ERREEES. RIZW 1,/ 1,

EEDBEIRM. CFl : Comparative Fit Index. EFJL
DEEEERTIEEZE 0~1.00&EHE 2T, 095
PEFIVOEEE K S, TL - Tucker-Levis index. £
FIOBEEEERTIEE 0~1.00&HE £ B, 0.95
UEPrETFTIVOEEELS. 10282255 H 5.
RMSEA: Root Mean Square Error of Approximation. €
TIRHEEDRTH &Nt & RTIEIE. O~coDEH
ZEVY), O.OBLITHA EFILOEXEE K B, ROTATED
LOADINGS : @#&E#ZDOEFARE.

A ER BN E Do 7.
4.3 IRTICEBDMER

3thu:, AfFiE, STFEEMEICZOWT, o ds
e BEICL AT T A NVETF G ERITS T
OFEFR, EMIEET, 10, 11, 120450 HOME
B2, IAFHEEE LTRETHL ZEPEDLN
7o (#£3). Zh DA oBEMEE X, IRT OH5HT
BB E N7z, FAUZIRT I2ES L KIHE 0#5 ),
B (1), WEEE (b)) TH2DH. H2~4IZTh s
D IRCCC TH 5. 3MFH:I3AR, 4ff 321344, 51
ISR MM AN S, KL OEROEMEA
A 7T A VRETFSHICE T IRT DGHEF
WELTEYETHDERDLNIZEMHEATH 57,
10, 11, 120A& & B L 72,

#AJ112 oW C, Roznowski 205K mHE?,
BHIZ02ULTOEBIIMRETRETH L LIRHL
TW2Y, AROBE, WIFhOBE T HHEZ
72 L7z WHEERE DWW T & HIE Al A%4.0% 8 2
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x4 BEBOMAHN -BE (1)  B#EE (b) (RERISER)

M S mm SE
FiH W T, T, T4 T, b, b, bs by bs
3 2825 0858 -1.735 0.99 -1.735  -0.370  0.995
7 4 4320 2473 4649 1082 5876 4649 1784 3479 5876
5 3010 0651 -4004 0341 1488 4609 -4004 2173 0574 3049 4609
3 2300 0577 -1576 0775 1576 -0401 0775
10 4 1926 0464 -3.003 0296 2485 -3.003  -1.650 1.095 2485
5 2189 0497 -3525 -0870 0200 2491 -3525 -2198 0335 1346 2491
3 0993 -1303 1.003 3.220 1.003 2112 3.220
11 4 0915 0314 -1292 1008 3225 1292 0142 2117 3225
5 1280 0381 -1557 0433 1245 3475 -1557 0562 0839 2360 3475
3 1848 0480 -1.101 1.899 1101 0399 1.899
12 4 1749 0590 -3247 0254 2623 3247 -1751 1185 2623
5 4039 1247 5548 -1870 0782 4993 5548 -3709 0544 2888 4993

HFIVHIVEFAHICENWT, BERCEHORFEEE L TEZYTH- -EBIER7,10,11,12(2 DV T D HEE
U7, SE: #2385 3 1,=by, (T1+ T2)/2=by, Ta=bs AFE: 7,=b,, (T1+ To)/2=b,, (To+T3)/2=b; T
by SHEE: Ti=Dby, (T4 12)/2=b,, (T,+T3)/2=bs (T5+74)/2=b, 1s=bs. F&FI7 : Discrimination parameter
% L < If Slope parameter. FIEE Y, ENRREMREDEEN (0) ERBL T3 » &R TI5IE. HEEE : Difficulty
parameter. $2HTF IV ERDAHTI EDHBERHIFE0% ICEBUBERT.

LPHHIIBETRETHL E L. Afoye, " LD BEICRD SN &7 T MMM

7oA, 5P, BERM12050 AT D323 Ladorzrzh, SHEEEERD bhkror:.
W52, DEASUTOHARANE X S B H12: ek o FEHIC X Y ST SRS .
D 33 (M2) 3.4 MRBEBHAEN LXTHL-EREEDY
BRIEHT - 10-11-12: 9 252351220, Clo 0 REETR

HBIRATAY, C3OMBERN LR >TWA. T M&D LT &2 EEIR L7, AED RS [
RTCOERICBWTE S 7T ORI Cl, C2, LRI Do W& LEHEININ% THotz, £
C3DMHIZ, P OBHEIHFEL TV TIh5T CCMEEEMMRE R E, WIS X o T3k, 5
RTOEBIEBREIEATED bz, FEZDOWTER DS S LR 2o 22 E KIS #E VA D
2) AfFE: (M 3) ORI LNICT B0 7 0 AEEEEER L,
ERPEAT ek oA X ) G SR s vz, PRERITo 72 ($6). FORE, HHNEEHED
- BRIEEL0 : &4 7 T oA Cl, C2, C3, LR§ S ITHERHER 2 2505300 b7z,
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Equal Distance Between Categories in Ordinal Scale on Item Response Theory
— equal distance of 3, 4 and 5 category scale questions and easily answerable
in the survey questionnaire
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Abstract

The purpose of this paper is to clarify the number of the scale category which satisfies the criteria of being
easily answerable and producing statistical valid answers in survey questionnaires. The author recognizes that it is
ideal to decrease the burden of answering and the number of the scale category when we survey users of medical
welfare.

The questionnaire was distributed to 130 students (Z faculty, A university), of which 89 (86.4%) submitted valid
responses. The questionnaire consisted of 3-category, 4-category and 5-category scale questions; and a question with
respect to whether the questionnaire was easily answerable.

Item response theory (ITR) results revealed 3 conclusions. First, 3-category scales showed the same distinction
between categories. Second, the ease of answerability was different for males and females. Third, the method of
analysis will be limited if we use only 5-category scale questions because most of the respondents are female.
Nevertheless, there remain many issues in this situation. Thus, parametric methods are commonly employed.
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