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Project Title: Item Bias Analyses of the English Entrance Examination
in 1988-19390

Researchers: Associate Professor Dr. Suphat Sukamolson
Year: 1881
Grant: Thai Government Budget 1991

The main purposes of this study were 1) to analyze the items
biased against sexes and geographical reéions of the English Entrance
Examinations, Form AB’s and ABC’s in 1988-1990 by Delta-Plot Method.
Chi-square Method and Three-parameter Logistic Method, and 2) to compare
the numbers of biased items resulted from the 3 mentioned methods. The
populations of this study were 6 groups of approximately .30,000-80,000
actual testees and each was subdivided according to sexes and their
geographical regions. They were then sampled by a simple sampling
technique with 2 conditions: equal numbers of males and females and not
more than 3,000 in each subgroup. The subjects in each subgroup were
then ranging from 424 to 3,000 which were more than optimal sizes. The
instruments used were 600 items of the 1988-1930 English Entrance
Examinations, Form AB’s and ABC’s. The datg were analyzed by means of
Classical Item Analysis, Logistic Item Analysis, ICC test, Factor
Analysis, Chi-square test, Bias test and F-test.
The findings can be summarized as follows:
1. On average, there were approximately 5-35 items biased
against. sexes in each form of +the examinations (approx.
5%-35%) depending on methods of analyses.

2. On average, there were approximately 8-36 items biased
against geographical regions in each form of  the
examinations (approx. 8%-38%) depending on methods of

analyses.




Generally speaking, the examinations in 1988-1990 biased
against the testees from 4 geographical regions wmore than
those from the central region approximately 3-4 times. There
was a tendency that they biased against males more than,
females.

The numbers of biased items resulted from the 3 methods were
significantly different and correlated each other
insignificantly. Three—parameter Logistic Methocd when
excluded low biases was the most sensitive method. It
detected the highest numbers of biased items and the next
one was Chi-square Method. Delta-Plot Method was a very
conservative method. It detected biased items the least.
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3. Three-parameter Logistic Method (ICC-3)
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38, 41, 44, 45,
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L?mﬁdquaziwﬁﬁaﬁwﬁ‘nﬁqa (Mandler, 1979: 263-6; Carrell,
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a = 0.5413
b = —.1482 2531-ENBLISH EXAM FORM AB, ITEM NO. 41
ITEM BIASES AGAINST SEXES
c 1= 0.07467
t 1= =5,-4.959 ..5
g 1= 1.7
exp(d-a“(t — b)) 5
TiR) 7= £ qL — mF" j. f(t) dt = 5.518
L erpbdeal-eE —B)G -3
MALE
1.0
prob
5 ;.
s = i
transfoirmed
parameters
W= 0,38412
0 T
g o )
v oi= 0D.6094 =3 t ]
ability
Z. 1= 0.0788
m = —5,~4.28 ..5
exp(d - x (m — v)) =
f{m) 2= z'+% (1 — z)~ I f(m) dm = 4.817
1 + expl{d-x-{m — v¥)) -9
FEMALE 1.0
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Figure 140

DETAIL OF BIAS

[0 FROW ABILIT 70 ABILITY RAGATHST [HDEX

1 -3.0000000000E400  1.9799999994E+00 female 5.3347039691E-01
2 1.9799999994E+00  2.9999999993E+00 male 1. 4187977449E-02

TOTAL INDEX  6.9763837434E-01
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 Figure 174

DETAIL OF BIAS

I_ND  FROM ABILIT T0 ABILITY RABAINST INDEX

e

1 -3.0000000000E+00  2,9999997438E-02 male 1.2514080377E-01
2 2,9999999538E-02  1.B399999993E+00 female 7.0421560846E-02
3 1.BI99999995E400  2.9999999993E+00 male 2,8426926622E-01

TOTAL INDEX  4.79831630B4E-01
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CLS .

7 AOK KRR R HOIOR 3K 30K 0OKOR S0 KKK 0K 3 00K 30K 30K 3 30K 50K 30K X0 oK K KKK K OK R OR R K K
¥ THIS IS THE PROGRAM USED TO FIND Di OF AN ITEM WHEN ANALYZED *
‘% BY TID/DPM METHOD. IT IS WRITTEN BY SUPHAT SUKAMDLSON USING X
¥ OQUICK-BASIC VERSION 4.5 IN 1991. X
‘% DELTAs OF A BASE GROURP ARE Fs AND THOSE OF A TARGET BROUP ¥
‘% ARE PDs. i *
AR R OK R KR SRR 3K R R O o R RO B KB 0K RO 3Kk R G IR RI0HOR SO R K R ORIk

DIM F(100}, PD{100)
X =0 ;
Y =0

-
-
wnn

0
0
]

OFEN "I", #1, "A:DATAG.TXT"
FOR I = 1 TO 100

INPUT #1, P(I), PD(I), N3, N4, NS, N&, N7, N2, NF, N1O, Niil, N12
X =X +P(I) "

XX = XX + P(I) & 2

¥ =¥ + PD(I)

YY = YY = PR(I) &~ 2

Z =P{I) ¥ PD(I)

XY = Xy + Z

NEXT I

CLOSE #1

"FIND MEANs AND SDs OF THE 2 GROUFS AND ALSO Ray -
ML = (X /7 100)

M2 = (Y / 100)

S1 = SER(((100 % XX) — (X ™ 2)) / 100 ™ 2)
52 = SAR(( (100 X YY) - (¥ ™~ 2)) / 100 = 2)
RL = (100 % XY) — (X % Y)

RX' = ((100 % XX) — X ™ 2)

RY: =_({100 & Y)Y~ ¥~ 2)

RZ2 = SQR(RX % RY)

R =R1 / R2
‘FIND A VALUES(INTERCEFPTS) OF A LINEAR ERQUATION
‘A VALUE IN CASE OF FOSITIVE

AR =ri(8R 7 2 =iy ot 2 4+ GER{( (B2 .2 = 51 TRy T 2) +
(4 ¥ R & 2% 519 2% 8§22 21

AB = 2 ¥ R % 51 % s2

Al = AA / AB

‘A VALUE IN CABE OF NEGATIVE

AB = 682 2 = g1~ 2y = sERt{ (g2~ —81 o2 M 2) ¥
(4 x R™ 2% 81~ 2 %82 "~ 2))

AZ = AC / AB



‘FIND B VALUES (SLOFPES) OF A LINEAR EQUATION

‘B VALUE IN CASE OF POSITIVE A

Bl = M2 — A1 % M1

‘B VALUE IN CASE OF NEGATIVE A

B2 = M2 — A2 % M1

‘FIND Di (distance from the main axis}

*IN CASE OF POSITIVE A

FOR I = 1 TO 100

P1L = (AL X P{IL) + B1 — FPD(I)) / SOR(AL ~ 2 + 1)
"IN CASE OF NEGATIVE A

D2 = (A2 %X P(I) + B2 — PD(I)) /7 BAR(AZ ™ 2 + 1)
PRINT USING "###.4####"; I3 D1; D2

-LPRINT USING “###.####" ;.13 D1y D2 -

NEXT I

‘FIND SD OF Di AND BIAS CRITERION AT F=0.05
SDE = SAR(1 - R)

CRIT = 1.944 % SDE

PRINT USING "“#.####"; SDE: CRIT

LPRINT USING "#.####": SDE; CRIT

LPRINT M1, Si, M2, S2, R, Bl, B2, AL, A2
END -



7ﬂ1uﬁ1uﬁ 2: M3u Three-parameter Logistic Method
o x-d L » ¥
NI TU M THUINTR A UANR 1T=WT N ICC
cLS

AR R ORI ONO HOICHONOR SRR R IR K K OIOKOR K KO R O ORI R RO R R R R KRR R R R KK
‘% THIS IS5 THE PRDGRAM USED TO TRANSFORM FARAMETERS OF A TARGET GROUF X

‘% AND FIND THE AREA BETWEEN 2 ICCs OF A Z-PARAMETER LOGISTIC MODEL *
‘% WHEN THEDAs ARE BETWEEM -5 AND +5. IT'S WRITTEN BY SUFHAT SUKAMOLSONX%
¥ USING OQUICK-BASIC VERSION 4.5 IN 1991 *

CREELARKE LR IE R RSO R R KRR KRR AR R KRR IR R AR AR R KRR OO Xk &
‘PARAMETERS OF A BASE GROUF ARE A,B & C

‘WHILE FPARAMETERS OF A TARGET GROUF ARE AA, BE & CC

DIM A(100), B(1iD0Q), C(100), AA(100), BR(100), CC(100), AT(100), BT(100)
OPEN "I"; #i, "A:Q01.TXT"

OFEN “I", #Z, "A:A02.TXT"

SA =0
XX = 0
SB = 0
YY = 0

'TO TRANSFORM PARAMETERS OF A TARGET GROUP
‘FIND MEAN AND SD. OF THE BASE GROUF

FOR I = 1 TO 100

INFUT #1, A(I), B(I), C(I}

SA = SA + B(I)

XX = XX + B(I) "~ 2 \

IF EOF(Ll) THEN CLOSE #1

MEXT 1
BX = (54 / 100)
S1-= (1 / 100) X SER((10C X XX) — (8A ~ 2))

"FIND MEAN AND SD. OF THE TARGET GROUP
FOR I = 1 TQ 100 3

INFUT #2, AA(I), BB(I), CC(I)

SE = SB + BB(I1)

YN =YY &£ BB(IY) 2

IF EOF(Z) THEN CLOSE #2

NEXT 1
BY = (BB / 100}
82 = (1 / 100) % SER((100 ¥ YY) - (8B ™~ Z2))

'FIND CONSTANT VALUES OF A & B FOR EQUATING
Al =81 / 82

BL = BX — AL ¥ BY

"EQUATE AA & BEH WITH A & B

FOR I = 1 TO 100

AT(I) = (1 / A1) % AA(I)

BT(I) = AL % BB(I) + Bl

FRINT USING "###.##88"; I; A(I): B(I)3 C(I)s AT(I); BT(I); CC(I)
LPRINT USING "###.#8##"; I3 A(I); B(I); C(I); AT(I); BT(I); CC(I)

NEXT I



‘TO FIND AREA BETWEEN 2 ICCs WHEN -THEDAs

FOR I = 1 70O 100

KL = EXP{(1.7 % A{I}) % (5 = B(I)))
K2 = LOG(1L + K1)

T = EXP((L.7 X A(CI)) % (-5 — B(I)))
K4 = LOG(L + KI)
HM o= (1L — C(I)) / (1.7 % A(I}]) .
PL = (C(I}) % 10} + (HM X (KZ - K4))
L1 = EXP({1.7 ¥ AT{I}) ¥ (5 = BT(I)))
L2 = LOG(1 + L1}
L3 = EXP((1.7 % AT(I)) % (~5 — BT(I)})
L4 = LOG(1L + L3)

HM = (1 - CC{I1)) / (1.7 % AT(I))
F2 =.(CC(I) % 10) + (HN ¥ (L2 ~ L&})

g = F1L - P2

PRINT USING "###.##8#5#"; I; 0@; Pl; P2
LPRINT USING "#H#.####": Iy QQ; Fl; P2
NEXT I

LPRINT BX, Si, BY, 82, A1, Bt

END



4; 1 Mx ar di! - -
AITIN ! ANFOAWUT UTAUINMARAL 6 Al 1B ATIEY by aAnue

i aiiy | ez | n X S.D. .| KR,, KR, r.,
Lwel
2533 | na C | 1500 | 30.52 11.26 | 0.852 0.845 | 0.863
E | 1500 | 28.23 7.51 | 0.668 0.654 | D.690
NE 1500 27.64 7.26 0.645 0.634 0.877
N 1500 | 29.65 9.43 | 0.787 0.778 | 0.813
S 1500 | 28.63 7.93 | 0.699 0.688 | 0.714
M 3000 | 28.78 8.97 | 0.766 | 0.758 | 0.781
F | 3000 | 28.98 8.70 | 0.805 0.741 | 0.772
ame | C | 1500 | 28.08 8.52 | 0.744 0.734 | 0.764
E | 1354 | 25.93 6.35 | 0.548 0.536 | 0.566
NE 484 | 225.81 | 6.26 | 0.537 0.524 | 0.498
N | 1500 | 26.14 | 6.98 | 0.626 | 0.617 | 0.838
s 1500 26.34 6.53 0.570 0.558 0.613
M 3000 | 26.18 8.76 | 0.800 0.590 | 0.616
F 3000 | 26.99 7.54 | 0.676 0.666 [ 0.692
2532 | A1 c | 1500 | 31.786 |[11.51 | 0.858 0.849 | 0.873
E | 1500 | 28.40 8.42 | 0.737 0.726 | 0.750
NE | 1500 | 28.35 8.83 | 0.781 0.752 | 0.776
N 1500 | 30.23 | 10.32 | 0.824 0.814 | 0.830
S 1500 | 28.70 8.65 | 0.750 0.739 | 0.751
M 3000 | 29.43 9.85 | 0.807 0.798 | 0.817
F 3000 | 30.04 |10.09 | 0.816 | 0.806 | 0.831
ama| C | 1500 | 29.73 | 10.97 | 0.846 0.838 | 0.851
E 494 | 25.96 6.8 | 0.820 0.608 | 0.593
NE | 11768 | 26.36 7.21 | 0.648 0.838 | 0.654
N 1186 | 27.19 7.86 | 0.702 0.692 | 0.689
S 1392 | 26.10 6.97 0.626 0.615 0.641



el

me/ | n S.D. KR, KR, P
Lwe

2874 26.82 7.95 0.710 0.701 0.716
F 2874 | 27.62 8.98 | 0.773 0.764 | 0.776
2531 | am [ C | 1500 | 29.87 | 12.08 | 0.874 0.868 | 0.881
E | 1500 | 26.94 8.41 | 0.744 0.733 | 0.762
NE | 1500 | 26.62 8.49 | 0.750 0.741 | 0.763
N 1500 | 28.32 | 10.51 | 0.836 0.828 | 0.834
s | 1500 |.27.30 | 8.78 | 0.763 | 0.754 | 0.768
M 3000 | 27.84 | 10.03 | 0.819 0.812 | 0.826
F | 3000 | 28.15 | 10.22 | 0.828 0.818 | 0.832
ama | C | 1500 | 34.32 | 10.96 | 0.836 0.825 | 0.830
E 424 | 30.13 7.65 | 0.869 0.654 | 0.844
NE | 1170 | 29.48 8.17 | 0.714 0.701 | 0.731
N 1052 | 31.15 8.79 | 0.749 0.735 | 0.753
S 1334 | 29.07 7.91 | 0.897 0.683 | 0.696
M 2740 | 30.62 9.10 | 0.767 0.756 | 0.766
F 2740 | 31.54 9.44 | 0.782 0.770 | 0.783
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