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31 g, 1% (0.1) +2x(0.37) +3x(0.7) + 4x(0.77) + 5% (0.67) = 9.37
1=

31 s, =1%(0) + 2 (0.1) + 3% (0.4) + 4x (0.8) +5x(0.92) = 9.2

1=1

Sty g, =1%(0.2) +2x(0.47) +3x(0.8) + 4x(0.7) + 5x(0.3) = 7.84
1=1
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(2) & ,uAnB(x) = min(,uA(x)’ ﬂ8)=,uA NHp
(3) B+ pu 55 (x) = max(u, (X)) ply)=p4(x)V up(x)
(4) #ilf: d,=BEEEAE (Euclidian) » d, =7 (Hamming )

FRW, 0.16
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d,(A,B)=L‘/(0.12 +0.124+0.17 402 +0.1%) = 0.126
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d,(4,B) :gzl:.\',:|;1‘4(x,-)—/13(,\', )|>0.‘(xi) =1
i=1
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(—) B2%F25 (clustering point)

U —awmid » o L={L, L, - PRI U k HGES 8 - Al E &
L =%+%+”'+% P Hepp, = {:) oy o FRISEITNGE S B L W9TRKEES (clustering point ) - £

B - B RELMEHRT BRI E AT eV 5 Ry - L={L, L,, L, L,, L} = GFEES &
S~ S~ N - JEREE) S 185 S M B
/ 1 0 0 0 0
L = + + - + .
*ETH FhH FE B#E FTEE
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L, = + % + + ;
kRBH FhH vF B FFER

, 0 0 0 0 1
L5 = = + + + °
FEEH BhH PE B TR
TS EHA TL(EGRE = S B SRS -
(=) %%aPEB# (distance between sample and clustering point )
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BIET A BLEH 25 RIE NS /(85 = SO A

d(A,L)

= %\/(0— 1)? +(0.3-1)* + (0.6 —0)* +(0.1-0)* + (0-0)*

~(0.54
d(A4,Ls)

=%\/(0—0)2 +(0.3-0)* +(0.6—0)> +(0.1-0)* + (0—1)*
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(435 = g (x))? RFCHRARFORARAE L3 E SRR /7 » FLACERL AN » TP AR
B RB 1+ G-))) BB REERE (57 77 - B0 (GA) =2(GB) - (GC) =2(GB) -
(GD) =5(GB)" - (GE) =10(GB) - At BEATHS LS AL A A Rk P9I BT 5

ARG - DLUT R SSER AR B 41 -
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D,(A) =%\ﬁ0— 1)’ +2(0.3-0)* + 5(0.6 — 0)* +10(0.1-0)> +17(0 - 0)* =0.78

D,(A) =%\/z(0—0)2 +(0.3-1)" +2(0.6—0)* +5(0.1-0)* +10(0 — 0)* =0.50

D,(A)= %\/5(0 —-0)? +2(0.3-0)* + (0.6 -1)* +2(0.1-0)* +5(0—0)* =0.26

D,(A4)= %\/10(0 —0)’ +5(0.3-0)" +2(0.6-0)" + (0.1-1)" + 2(0-0)* = 0.62

Dd)= 71§-J17(0— 0)* +10(0.3-0)* +5(0.6—0)* +2(0.1-0)* + (0—1)* ~0.86
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(=) %ﬁﬂ:ﬁﬂ ( clustering ratio) FNERXEIE KAL) ( clustering fuzzy number )

RUB—amig o 5 L={L,L,, L} BRI UK k (G5 S %8 - L BHNESBEL R
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BOHER » L={L, L, L, L, L} = GERAS - A5~ % - Wik - el SrEEss
0 03 06 01 0 . | L ) ‘
B B A s T ms ve A Hrap O PEEEURIE - A5 D(4)~0.78

D,(4)~0.50 « D,(4)~0.26 ~ D,(4)~0.62 « D,(4)~0.86 »

078 0.50 026 0.62 086

SIS A T S R R -
0.13 0.21 0.38 0.16 0.12
R = s ss 5s v5 mp FEmm
5 A SRS S L AR, -
o T A AR 5 LR o EUE R R 22 (AR B HE T e R
17 o B B S (LSO » T3 SLRRI, - DRI - 7RI — 257 R F R

() $#SEIEEE (difficulty index )
& A B—REAEER R R (4) B A SIS  L={L, L,, -, L} Bfif}

Al 6 k [ERES BB - R(A) FRBRAGHS S8 L iR ZR(A) L m SSH08T L #9%E

FEREEEH - HIfG DI(A) =Zm,R,(A) FSISTRISE A FOVHE S FEAEAT
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BpsKEE - L=1{L, L,, L, L,, L} = GFHEES ~ &S - $5F - N - JFHHE) B EES 2
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o A s e ve A ame 0 MEBCEORI R OROR L B
0.13 0.21 038 0.16 0.12 -
R(A)_3k#e%+a%+¢?}+liﬁ+##liﬁ C FRIRT Fi S R S -

FEHES=0 EH=0.25 @  HEE=0.75 » FEHREE=1
%A%%%WﬁPDMA)ﬁ

0.13x0+0.21x0.25+0.38x0.5+0.16x0.75+0.12x1=0.48

HEFEAGES » ARSI DARKEE BLEEE RE R BLRY - E RIS —FERTHIEERE - 8.2 B IR - R
e B AT RN BRI AME N AR S » I H B G PR - AR R R%aE = L
o BB o AR R RE S BB - B PR SRS B A SRSEEL 1 DAL EEIE i
JFRSR BB A FAEIRE S B AR » 1S E]— (BT ASTRS — JREHSTRIL -

HEFE R TS 2 SRR ARG BN EL b — ERE R RERE ST o (HAS ZELL A% R 2 [
S HIalF] RS LRINE S - B R — (B SRR RSO SO SO L ek Y - BIRT LA
RFEFREAFT A E K8 RIS R4 - (RIS L 5 FEEHaAE - FRMIBR T T LASrml B AR EE
2% REL I EEFENE P2 41 > SR T LUK S TE RS R S S TR 855 73 FRORIFE S RE L et - RIS 3
R HWIRE S IIHESE 5 FE15HE -

" HRIA

(—) HWERERESERE

AWHFEF FRERAG T /5 AT T RIS SR AT J91DASE R N S MR S HE L R M2 7Y
98 ERAERESE — KRB EAE B SRR GUEE B I - ARIBAIHIEH SR GBS
HYSERRL BT - AL 20 (7 - SRR RHILE 98 SRAERE RIS 17 M - PRI 34
O RREL © PR R E AR R E BN FRUE EE - BIRSZEITEREE AL 0 2 1
ZTERIET  RET— R  HEE BRI | IR SRS AR
5% BHHATRE SR SR 2 TR o B B AGHE TR - S HE TR B AR SRS TEIRA O0~1
EathEEES 1 - B0 BN RE H Bolt B PSR EE R E 2 BTN RAE S AR B -
HUnTRARE R R R RANER B2 0.8 » ANEHEE 0.2 - EHER TR AT RERRIASS ¢

RAES ANEE LSt} B3 JEHEE
é@ﬁm 0.5 0.4 0.1
i RE RS 0.4 0.6
aTEEE 0.6 0.4
BIHFEE 0.4 0.6

A SRR & N A A H TRUSER - SR MTEPRE AL 0 B | MY - fa
‘T’—%iigfﬁ + HISRER RIS 1 - B0 ¢ 56 1 EE H Rul - #ERE " iRaERE S o HIRHE

75 HH A 0.6 " ¥l HH THEA 0.4 ¢ bﬁﬁéﬂ’)ﬁﬁéﬁ%#ﬁg% HIfERZE "
5, HHTHA 1 5 - FHIERE I LR RS ERaAE - H7E "EE, HEHTHEA 02T
# EHTHEA 0.8 5 FRGHERENE - (R4 G REEH IR R - HIfeaZE "IN, 5
HT x 8A 143 SFEETDMREHRAZ (R - (HISE BRI 1 5 - BRYTTRESES
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IEHES By el PRI FEH R
B1UE 0.6 0.4
fige REL TR S 1
s AR 0.2 0.8
BT 1

(Z) {ERE
AHFFEAT IR AR S 98 SR AE A — R TR AN ) B U RIS UERISARE - B H AL 34
R B IE R LR - BRI 70 78 - Bh RIS E AR EA A L 0a%
AR BRI - FEHA BT R PAEERAERE R AR - R WA MERT S ER T
E L R e ) SR RE A AR S FE R A TR SR RS e R — 3 R | - DA
HIE » HRHE BN EAR ) BHEHG TS BT RRS - Ko &SR EE
50%~75%7eAT (B e B A BLACER ) IBRHES) TF R R E » 2009) - B HEFHIA A AT B R4
A HOREL T THIESHEEh T/FRE & #E0L Nk (http://www.bctest.ntnu.edu.tw ) °

R

— BERFAMEHIEE

ARIRIIRAI S — AR HAE R H R » SRIG YA AR SR R DX 1R F DL R AR A
PR~ BEFIANTR 3

R3 HENEFHRMEREE

8 H Rt fipg REL R AT EEE BI¥TiEE
BAEZE 0 0 0 0.02
AN 0.03 0 0.05 0.19
Bl 0.40 0.11 0.27 0.47
HE 0.55 0.72 0.63 0.31
FEHEE 0.02 0.17 0.05 0.01
FErfE 3.56 4.06 3.68 3.10

R R 24.72% 28.19% 25.55% 21.52%

FHEL SR ATAL » ZRFIAR TR G0 7 DA S 2 A B AN S RS » LR TSR -
FAREEH RO - E Y RAIFEE - MEEEMENEEL SRR 28.19% ~ 25.55% -
24.72% ~ 21.52% ©

F BHERENERS R

RIS EERHE I BOKH - FHRIRBZE A U Rla - SNSRI T EEE S B BT R
KRR AR BRG] - DAFRAS T BB AT R 4~7 -
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x4 BERLEEFBENIRIELLS

e A H B e BEAO AR B
HHE) w5 HiE PRI FEH A
1 48.64 20.34 13.23 9.95 7.85
2 14.38 23.37 34.75 15.58 11.91
3 61.65 14.87 10.04 7.52 5.92
4 10.96 1491 44.79 17.69 11.65
5 50.15 1957 12.93 9.69 7.65
6 42.93 22.54 14.74 11.05 8.73
i 43.67 22:15 14.64 10.91 8.64
8 15.91 35.58 23.60 14.14 10.77
5 11.64 17.89 45.21 14.50 10.77
10 37.95 25.43 15.58 11.76 9.28
11 24.63 37.05 16.39 12.34 9.58
12 53.21 18.00 1235 9.18 7.26
13 12.19 18.63 42.82 15.16 11.21
14 19.07 43.60 16.26 11.92 9.15
15 10.25 15.16 5123 13.52 9.85
16 48.72 20.31 13.18 9.95 7.84
17 9.97 14.68 52.51 13.23 9.62
18 11.59 16.22 43.37 17.04 11.78
19 8.20 11.60 60.23 11.75 8.23
20 10.87 14.06 21.97 35.50 17.60
21 11.68 15.26 28.02 29.31 15:75
22 11.34 15.26 41.51 19.38 12.51
23 9.63 13:17 52.16 15.00 10.04
24 10.80 14.20 23192 35.26 15.82
25 9.90 12.94 19.37 41.00 16.79
26 11.56 15.34 39.86 20.16 13.07
27 11.94 15.87 34.28 23.70 14.22
28 8.77 11.44 16.10 46.47 17.22
29 12.04 15.99 33.19 24.36 14.41
30 12,17 16.25 28.67 27.61 15.29
31 5.20 7.29 74.85 743 523
32 10.10 14.69 52.24 13.24 9.72
33 8.97 11.70 16.82 45.68 16.82
34 959 12.46 16.75 40.19 21.00
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g fige REL RIS e FEE PO SRR L ]
HHES w5 i PRIE FEH A

1 12.20 59.80 12.62 8.77 6.61
2 23.52 38.50 16.27 12.23 9.47
3 11.79 15.35 25.37 30.35 17.14
4 13.40 19.85 34.92 18.80 13.03
5 48.94 19.87 13.33 9.98 7.88
6 7.88 11.40 62.09 10.85 7.78
7 9.69 13.99 53.81 13.09 9.43
8 9.12 12.39 54.91 14.11 9.48
9 9.62 13.23 52.51 14.68 9.97
10 15.74 37.37 22.44 13.94 10.52
11 14.31 24.17 33.60 15.96 11.96
12 19.29 44.37 1542 11.68 8.94
13 6.65 9.46 68.04 9.25 6.60
14 18.82 46.32 15.09 11.20 8.57
15 16.31 32.80 25.03 14.62 11.24
16 15.25 45.14 18.29 12.12 9.20
17 15.86 35.84 2835 14.20 10.76
18 13.65 22.64 36.32 15.65 11.74
19 7.87 10.86 61.69 11.60 798
20 9.30 12.80 54.05 14.23 9.62
21 12.42 19.09 41.86 15.30 11.33
22 13.85 22.57 36.14 15.63 11.81
23 9.91 13.55 50.75 15.42 10.37
24 6.02 8.67 71.01 8.33 5.97
25 11.48 15.10 24.04 32.55 16.84
26 9.94 14.68 52.51 13.23 9.64
27 10.76 13.86 19.02 34.01 22.36
28 8.92 11.61 16.32 45.51 17.65
29 6.58 9.09 67.99 9.66 6.68
30 8.28 11.88 60.05 11.57 8.22
31 9.93 13.04 19.99 40.85 16.19
32 10.37 13.39 17:97 35.41 22.85
33 10.68 13.96 20.23 36.59 16.54
34 11.44 15.55 41.58 18.98 12.45
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®6 FtHIBIEMEZAREIELLS

i a I LA Y SRAALL B
HEHED B g PRI FH A
1 45.50 21.40 14.17 10.57 8.36
2 51.66 19.05 12.49 9.39 7.41
3 14.43 24.20 32.54 16.60 12.23
4 23.71 37.38 16.75 12.46 9.69
5 13.78 22917 36.02 15.51 11.72
6 14.28 24.81 33.60 15.55 11.76
1 15.23 28.56 29.15 15.38 11.67
8 18.70 46.14 15.27 11.26 8.63
9 23.52 38.50 16.27 12.23 9.47
10 14.25 24.13 33.58 16.05 11.98
11 8.22 11.93 60.48 11.27 8.10
12 16.77 40.57 19.41 1322 10.03
13 17.19 3353 23.19 14.79 11.30
14 39.45 25.22 14.98 11.38 8.96
15 36.91 26.73 15.41 11.72 9.22
16 11.35 16.98 46.19 14.74 10.74
1 12.44 18.86 41.14 15.96 11.60
18 15.96 37.49 22.34 13.74 10.47
19 15.52 21.75 29.35 15.53 11.86
20 59.49 15.81 10.55 7.92 6.23
21 10.35 15.43 50.65 13.64 9.93
22 12.60 20.06 40.90 15.14 11.31
23 60.84 15.16 10.27 7.68 6.05
24 10.70 14.96 47.26 16.07 11.01
25 8.56 11.81 58.16 12.69 8.78
26 8.49 12.44 59.29 11.47 8.31
27 9.89 13.06 20.13 41.11 15.81
28 10.18 15.10 51.99 13.05 9.67
29 11.55 16.59 45.80 15.10 10.96
30 14.49 24.17 32.99 16.24 12.12
31 6.92 9.18 13.07 57.95 12.88
32 9.79 13.50 51.66 14.91 10.14
33 748 10.35 63.49 11.08 7.61
34 10.07 14.95 51.91 13.36 9.71
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s BT [ RSB
M S w5 gl PRIt FEH A
1 60.90 15,23 10.20 7.65 6.02
2 12.59 61.45 11.39 8.32 6.25
3 16.47 36.78 2233 13.82 10.61
4 9.36 12.74 53.56 14.60 915
5 59.49 15.81 10.55 7.92 6.23
6 56.71 16.96 11.21 8.43 6.64
7 63.86 14.02 9.46 7.09 991
8 9.86 13.09 20.65 41.03 15.36
9 11.48 17.82 45.82 14.26 10.62
10 18.21 45.75 15.80 11.45 8.79
11 62.36 14.63 9.84 7.38 5.80
12 56.77 16.96 11.21 8.43 6.64
13 9.74 13.68 52.36 14.34 9.89
14 62.36 14.63 9.84 7.38 5.80
15 13.88 50.70 16.35 10.89 8.18
16 63.86 14.02 9.46 7.09 5.57
17 15.84 50.64 14.81 10.63 8.09
18 11.93 15.94 33.33 2448 14.32
19 L1125 15.29 42.37 18.89 12.20
20 12.21 16.60 33.85 23.22 14.13
21 15.71 34.70 24.17 14.49 10.93
22 9.53 13.62 53.83 13.52 9.51
23 8.92 11.60 16.06 45.01 18.41
24 11.15 16.52 46.61 14.96 10.75
25 9.83 12.59 16.88 35.31 25.38
26 15.67 33.26 25.15 14.77 11.14
27 10.81 13,77 20.03 34.15 21.23
28 11.44 15:55 41.58 18.98 12.45
29 10.75 15.12 47.02 16.10 11.01
30 11.84 17.82 43.56 15.55 11.23
31 10.34 13.68 22.33 38.07 15.58
32 9.70 12.25 16.49 26.30 35.26
33 9.46 11.97 15.95 26.42 36.19
34 8.99 11.38 15.14 24.26 40.23
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1 0.27 30 0.34 33 0.29 31 0.21 30
2 047 23 0.36 31 0.25 32 0.34 26
3 0.20 34 0.56 7 0.47 17 0.41 22
4 0.51 13 0.50 20 0.37 26 0.51 13
5 0.26 32 027 34 0.47 16 0.21 29
6 0.30 28 0.50 18 0.46 20 0.23 27
7 0.30 29 0.50 19 0.45 22 0.19 33
8 0.42 24 0.51 10 0.36 28 0.60 7
9 0.49 21 0.51 11 0.36 27 0.49 19
10 0.32 27 0.42 28 0.47 18 0.37 24
11 0.36 26 0.47 25 0.50 7 0.20 31
12 0.25 33 0.37 30 0.40 25 0.23 27
13 0.49 22 0.50 15 0.42 23 0.50 15
14 0.37 25 0.36 32 0.31 30 0.20 31
15 0.49 20 0.43 26 0.32 29 0.37 23
16 0.27 31 0.39 29 0.49 13 0.19 33
17 0.49 18 0.42 27 0.49 14 0.36 25
18 0.50 15 0.47 23 0.41 24 0.53 9
19 0.50 16 0.50 13 0.45 21 0.51 11
20 0.59 5 0.51 12 0.21 33 0.53 10
2 0.56 7 0.49 22 0.49 10 0.43 2l
22 0.52 12 0.47 24 0.48 15 0.50 16
23 0.51 14 0.51 9 0.21 34 0.63 5
24 0.58 6 0.50 17 0.50 4 0.49 17
25 0.60 4 0.57 6 0.50 5 0.63 4
26 0.52 11 0.49 21 0.50 8 0.43 20
27 0.53 10 0.61 3 0.60 2 0.60 6
28 0.63 1 0.63 1 0.49 12 0.51 12
29 0.53 9 0.50 14 0.49 11 0.50 14
30 0.54 8 0.50 16 0.47 19 0.49 18
31 0.50 17 0.60 4 0.65 1 0.59 8
32 0.49 19 0.62 2 0.51 3 0.66 3
33 0.62 3 0.59 5 0.50 6 0.67 2
34 0.63 2 0.51 8 0.49 9 0.69 1
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9 0.46 19 0.80 =1.32
10 0.40 25 0.71 -0.87
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12 0.32 32 0.67 -0.69
13 0.48 16 0.70 -0.83
14 0.32 31 0.67 -0.72
15 0.41 24 0.63 -0.52
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18 0.48 15 0.60 041
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Applying of Fuzzy Statistics in Item Difficulty

Ming-chuan Hsieh Ber-lin Wu
Research Center for Testing and Assessment Department of Mathematics Science

National Academy for Educational Research National Chengchi University

The traditional method of using the Likert scale in questionnaires provides researchers with information of fixed scale
choices, which does not allow participants fully express their candid and complex thinking. The current paper applies fuzzy
statistics to examine item difficulty of questionnaires. Concepts such as fuzzy mean, fuzzy mode or fuzzy median are applied.
Based on the conceptions of fuzzy statistics, we try to define a new distance, which was transformed to obtain an item
difficulty index that allows the comparisons between test items. Another focus of this paper is to determine the difficulty
level of test items by examining various dimensions of difficulty factors. The weights of the dimensions of the item
difficulty were compared and analyzed with the concept of fuzzy relative weight. The fuzzy difficulty index derived from this

study shows promising features that is highly correlated with traditional difficulty indices.

KEY WORDS: assessment for test difficulty, fuzzy relative weight, fuzzy statistics



