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Mdyganss Pi(0) uﬂuﬁawuuwaxLﬁuwgﬁauauwuqv«uan1uann1sns:ﬂuwuq(e)
[ [ L a 2 ' -4 .
aaulia i ADNABNUAY Az L B IB#NM Sl (Lord and Novick. 1968 :

366)
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Pi(0) = ¢ [Li(®)] ; i =1, 2, ...,n

Lile ¢(x) Lu normal cumulative distribution function,

L

p(x) = / P (t)dt

Lile (P(t) v normal frequency function
LR Li{B) = ai{@) - bi

gﬁ bm ra’wgl

AUUTULUINES normal ogive function 3NANNIIeAUT Dudsil
~t2/2

p;(B) = j‘ai(9~bi) 1 e dt{i=1, 2, ...,n)

-
G
aljf

AIAINNEND WSB b lﬁmnawnﬂawmawuWﬁmﬁ@sqﬁugﬁLuSauiﬁq(Inflection
point) ﬁawmawmwaﬂazﬁuﬁaﬁgﬁuaﬁwéuéﬁaUﬁuﬁﬁ@ﬁazmavﬁaﬂﬁnﬁmiaﬁiﬁgnﬁaqéﬁﬂ
anuinaz iy 0.5 i@ﬂﬁaiwﬂﬁ@auﬁgﬂiﬂawuw3n1§m1&dﬂﬂ1§L@1 wirinae
ATAINARI THUE IANTEN by A2 LTS IE UL AR IUNUAINEINT9D (ability scale
or metric) WARANLEN bi ﬁLﬁuﬁaﬁzQWﬂEUﬂw%ﬂﬁaawmmaqauwuﬁwmwannaqnéméﬂau
Adnumsiine

drnsaiieesd  a wiadpnaatuun Sudeduiuen1ma1e (slope)

U4 Pi(0) ﬁ?ﬂgﬂﬁﬂuﬁﬁQﬁ%aﬁ?@ 9 = bi Wi teaMnuiaey ai D1AlENINHRE
I - o2 DN + o< waliafiilen as Vluaudongnanaanantaday &1 ag
ﬁgu%uﬂauuﬁaqiwaawmﬁﬁasLﬁ%ﬁﬁdﬂﬂﬁ@anﬁhﬁﬂmwmia%uﬁﬁN%uLﬁaﬁzﬁUﬂ37M31yw3m

UANHBAUE ST
Sy EH
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aﬁn§ﬂunnwaaauuUULﬁﬂnﬁau(Multiple—choice item test) UARE B
o @ Y @ - ' < . o 29
AINAMLEDN Kk T8 Wepueuilee 3L RanmaUBENRIMI D L AATMaLTION 1AIBAI N
WAzt due i 1/k Temnsaue i WEsuiif EENs0EINn 9 Wi tu
i1anaxﬁﬂuwuﬁwaxLﬁuﬁun15ﬁaugnLﬁ1ﬁﬂguﬁ(0) #38na17 IADNENMINGIN LilBR
3 1)
mM3Lafialiu lower asymtote 29 Pi(0) “Witdugud wsrditeasvaamsion
(guessing parameter;c) HANNAINAIRGNILABIRIISAN
& o
LUBSUUAN (Birnbaum. 1968) ALdU8 logistic model M item
, o ar 2 20 o 4 a ar [ [
parameters 2 17 TNAIHNISOAAUURIINIENIMNSLAES 1 MnGB 3 M1 DN
o ‘ ar [3
LUSBUL R logistic model NU normal ogive model ITWUIT logistic
) [~ g a d 1 o Qs
model FzAINNITIUMINAGAAIIRT UAETNEN T AR IR US RS LA 9l
b7 i1
i.c.c. YD AR DY logistic cumulative distribution function Al

(HI9IA BUNFITIM. 2525 : 59)
Pi(6) = \[DLi(0)] si=l, 2,...n
Lﬂﬂ \y(x) tiu the logistic cumulation distribution function
Y(X) =11+ ex]-1 ;Li(B) = ai(6-b)

‘W8z D = 1.7 \i scaling factor(Birnbaum 1968 : 400)

b7 @ wg
INFNNTUS 501 TEUTUL BN two-parameter logistic function lHAviA

eP2; {0 - bi)

1 + ePai(6 - bi)
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4 o - . &
L DI L MAHANAZ UL A5 WLABS ¢ LTTIUWBILAR AUl logistic

function 39BHWIY(Birnbaum. 1968 : 405)

Pi(0)

ci + (1 - ci) §y[DLi(9)]

ePai (0 - bi)

Pi(6)

cit{l-ci) (i =1, 2, ...n)

1+eP2; (B8 - bi)

1A 1 3 [
NS bi LﬁuszﬂﬂﬂawuawuwsnﬁﬁawuﬁwazLﬁuvBQﬂﬁﬂauﬁgnauwuqLﬁu
o &
(14ci)/2 tHD ci L1U lower asymtote W28 i.c.c
l 4 4 ar ol od a & O ] -
5781 (Rash. 1960) WA THLARMINISINLABS LNENAILABD AD AINBNA
2 : Y
PANTAATIONN THLARUAD I THANIS LAY URZD IR UUNTBNTBAIDINAITINRANNATIY

tHeuiin logistic function 943(Birnbaum. 1968 : 402)
Pi(8) = Y [DLi(8)]; i=1, 2, ...n
) W(X) 81NN EAUANAINUAD 1

Li(8) = a (8 - bi)

eDa (8 - by)

H

Pi (8)

1+ePa(® - b;)
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C’ [ & [ .nw
s 2 cluawnaatwunvasniipBeilin i uastn e a; = 1
X 2
ez D = 1 ud) 3 1AdNmMS
el - by)
Pi(0) =
1+e(® -b;)
LD TENDINTZIIUNN TN SUSLHNEAIWS AL ABSIW logistic model
MAIEWUTD I LUSBUNHSAYUEN Rash model @B NQEQNUBQH:M%MQWﬂﬁaﬁﬂUgﬂ
V\ d!f-f & an;
(8 = £ ui) BatiupeuuudyL fuddinideaws (sufficient statistic)
‘1'":: ) a dd'b as ] k73 u’d‘lg
HWIUMSUSHNEAIINSWLADS AT MIUYSANUAIA TN TYBINBYTN L 3DNU
P @ o
WELUUISI W 3 parameter logistic model W 2 parameter logistic
d‘ldl 2, 4 [ aad o
model tHB0IN ci=0 UN1 weight item score (S= I ajui) miiusdan.feawa
fs:
o [ d‘ [
(sufficient statistic) wﬂi&unwsvﬁzuwmﬁwaawnawuwsnuﬂQQﬁautna n sl
X } 73 ® U [ v o
PIIUDDWUDDNBY  a; LTUBMNILWUNYBNTE i WS ui LIUASLUNS BB
i 1 w¥a o §MIUAMBLONUAEHAMARTAY LHBNAIN optimum weight A
o [ @ o v @1 'S s 4 @ a ¥ g
ai V3D WNATWBNVDSTD i aqaﬁxﬁuWﬂaqgﬂwnaquswuLﬂasﬂauwiauazuun
AASOUSEINAAT 1BEN L TR #D NN S USZINAAANNEIINS DAL IeKAE
a v v L Heae « Y-
awnﬂnawauwuaaannuugaaﬂaquﬁiuLaauaqusn(Rash)uwﬂutﬂuiutaaﬁu
nwswnianwauaqnﬂiwavgnMEQﬁaﬁﬁnﬁuﬁﬂ i iunwsﬁ%1Qﬁagaazuuumanwiaau§aﬂ
LASDIADIINLADS TABN WUAANAIINENNTBNTEN L INUBUULNARBUR MY 60 1D
Lol g gl - 1 n; ggm s 2
WRIANANHEINANUA -3 TN +3 AAINENNTRRBTUNARIBNYNSHS NUUUNANDY
WU 60 ToNAIMENNUANAINNUIIN -3 DN 43 WA TBMENTABUDNYBY
uARzAWLMIAR 1D uﬂquéaxﬁhﬁmznﬂiuaanQQQ1uawu1$nnaqnéuﬁdﬂﬂwqawnﬁqLan
éuﬁﬁﬂwiuanuaunULﬁbanuazuuuﬂnﬁ iﬁaﬂLﬁuﬁlﬂnﬂﬁﬂﬂiﬂﬂ34§hﬂuuUUﬂﬂaﬂUﬁﬂu

N THDUUREVRNMISHBUAINATAY UIRIBNEINUBNTDNTEMN (b; ) MEZAIMINFEIINGD

]
3 & o of

vBandumIBENN (8) unuAluNsiiuaeT AT Tan Andadiftiudal
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EXP(01 - bj)
Pij =
1 + EXP(®i-bj)
i i W1 1, 2, 3, ... n UAREAIaEA 61, 62, O3,...0n

Uz j 491 1, 2, 3,... 60 WAATAIILIH by, bz, ba,...beo MISUAUA
13 ? 1] i &1 [ 1] L)

SUVUAT © 1 A1 ABAN b TN 60 A1 WYIHAT 6 IURTUITMIY 50 A1 LuSEy

Laﬁﬂuﬁaau 50 AL NMULNANDUNRTANALA MY 60 18 3= W TandvaNnIseay

on Pi; ueRziipyacusRzeu ANMmTIN 2

SN 2 é11anwanaqnwsmavgnvaquﬁaxauiuuﬁazﬁa

a3 1 2 3 60
o
aun i
1 P11 P12z Pis ... P1,60
2 P21 P22 P23 ... P2 .60
3 P31 P3zz Paz ... P3,60

50 Ps0,1P50,2P50,3... Pso,60
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1’ gd 1 1 1 o
INUUKIUBUL YANUNYDNRT Pi j uﬁazﬂwﬂuﬂwsuanuaﬁvnauwnsswuiayii
) a § o ok 2 € :‘ﬁ’d‘ [
ATNABNI L MBS L SHNANAZUUUTY (Z-Score) HLTML UAKUNUDN Pij WARZAIAN
as 0 | P} o ¢ v [ 7Y 1 dll 3‘:"
M99 MIDENY NAY Pra NALYNAY .50 ARz lfiAn zi1 LWy 0 et ueiun

UONAT P11 AN Pij UWARSAIIEIREN Zi; A9ANSN 3

i S 1 [
A5 3 ﬁwﬁzuuuNWstwu%ﬁLnumvﬁ§q§auaa Pi; UARZAD

ah 35 1 2 3 60
Aun i
1 Zi1r Zi2 Zi3 ... 21,60
2 Z21 Z22 Z23 ... 22,60
3 Z3ar 232 ZI33 ... 23,60
50 Z50,1Z50,2250,3... Z50,60

MsMEaNMsAaUTBNUARzAulwsRzTD Tapt SEnAl LaTduTIiNSUANUAN
o o 1 k7 [~} o o W o W 2 [ L] L
UUUUNRINTIREA  URLUSEYLTIBUALUAY Zi;  MeIRLRTENIBENIIAY Zi; 08I0
lgcll I [] ) 3y
ABLDN L NSIZANBE WNUTIATANUNALASAY Pij IHALIUMNRNSHBY U; = 1 WA
L
éﬂwamanﬂmﬁéwuﬁnniﬂ Zij; ODIPDUHA Lws1zﬁnaguanwunﬁﬁiﬁqunnﬂaqﬂw Pi;

WALUUUKANSAAY U; = 0 SMWUSZNAL 2 HIBENY Inen Z11 deNLiiy 0
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& o a o o ] 1 as (4

LB L Sund 1 LaudIminSUANAENEINUS INGITIE LAY 1 HasiRsuuMamMsAaY
[ ar 1 36'9/1' o ]

Ui = 0 tWSI¥IABENR LATdNanaIaniuiA1ANBTeA Pij MIWIHAMS

ADLYBLARE M IMARE TN TApL USEUL iBudD 1RIdN 1 A #D M Zi; 1 @)

w391 3@ L AYENEAD W LUSEUL TiBUNUAY Zi; @EDW TeEL3NRINAY 211,

1T s & & ¥
212, 713 QHﬂiUﬁﬂﬂ?Qﬁﬂﬂ?ﬂLU“ﬂ??ﬂﬂU 1 834 ﬁaziawﬂﬂﬂﬁﬂﬂvﬂﬂﬁéﬂﬂu n AU

wiadauaTng j Tansena

Pij
, \\\\\
X < Zij
Uij = 0
Pi j X Zij
X >= Zij
Uij = 1

qr
Museznay 2 ﬂ?iuﬂﬂuﬂﬂﬂﬂﬁuﬁﬁﬁﬁﬁuﬂﬁﬂﬂwﬂﬂﬂiﬂﬂﬂﬁ%ﬂ?iﬂﬁ%ﬁuﬁﬂtﬂiﬂ

185706
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. X 4 o <

INMHUHINHIM SATULMARZASS Ll X LﬁuﬁauU$§unﬁn13uqnuaa
uuuUNA guusnLla (X < Zij) WANERAY U = 1 gUfidaadla (X >= 2ij)
WANISABY U; = 0 Liptu3eu isuasumnibuazynau 22 IPRAM SABUD
usazAuiiAnee | Tty iesgu

FATNEMAUUNT IMTDNHENITATIUARZAY A INHANTADBLTBNUARZ ALY

v ' v o ¥ e d @ v a | & 2

UARETE UWIAIRLUUUNANISABLLAR:TE U inTInnueaNuatah 1 Outlah § Hazle
AZUUUT INVDNTDNHAN SPDUTDHDULARZ AU (Re ) IUUARZANHAENISUANURY @B
ANHAENSUANUANAINEIN DA EsANRINSIUNeY  tadat Tuasuuuiay
M EBUREAEUURRIN SHBUA R WY Tuiosanseautwevdday 50 eu whiiadoy
MU 1D WGUanin o x

LiBgaINLTaane 4 unstamsdas  du san i duddszaniumiaanandn
1HIHAINEINRUS 5 £ W 1M AZLUUNAUM STDULASASUUMRRIIN SRR (AFEN  FSSHAS
2531 : 37) éﬁﬁﬂﬁunQQquuuwﬁﬁnwsaauﬂﬁﬁﬂﬁﬁéﬁﬁﬁzuuuﬁaunﬂ3aﬂua1uéw
SuUseANSavAINUSIn MUA B8 .6, .7, .8, URT .9 MHATRL IasENHnSH

a ¢ 'Y I da

NI Us527aWGNE (Kowit Pravalpruk. 1974 : 44) HUNSEIINIBURNNAIN
cuwdwug
NURUS AN

Rpo = rxthl + Rth¢1—rxyz

s '
W Rpo ¢ UUAZUUUKAINSHBUTIFNNUSTLREUUUABUNSHDU (Re1 ) #NE
[ n

SUUS = ANSENdNRUSTIN WS

Re1 LIUAZUUUNBUMSHAURIHRINUS LTINS IR NE NS O8Y
:; oY é of s
i fluneSnduwnat aennu

Rth Lﬁuﬂzuuuwﬁdnwsﬂauﬁ1§é1nﬂsznwnsﬁﬁﬁuwuﬂﬁuwsnﬂwunawq
d’ o o ar
A tutumsnuwies fenn

& ar cgu-md
rxy TMEHUS RNSEvENRUSIn MR
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ABUN 2 Niuﬁhﬁtﬁﬂaﬁﬁnwsﬁnvﬁnwsuanuadnaqﬁéﬁﬁuﬁiﬁawnﬁdaﬂwqéu

(Sampling Distribution)UBNAUSEANSMUNITLIEUNISHDY

%unws%zﬁsﬂxﬁﬁagaﬂwu3§n1ﬁwwqaﬁaagmwuiaﬂLawwzaﬂwqﬁqn13USzuwmé1
c; ] ar L} &: o
uszmMInaFaURIAF M L adTUIUsEpINTIRNmAY | BU LAY AR TN TUINUGY
ar n'aul ar 1 ] g'..'y

vaewqﬁvuwlﬁaﬂnmuaﬂ14§unau(Sampling Distribution) T8 WS U SH

CI' s o ar 1] as 1 ‘&I’
ﬁawnftnﬂanuU5zﬁ1ns wsanwsa&ﬁuﬂaLﬁaniaagvawﬂs:vwnsﬁanumzLﬁuﬂaw%aiuuu
A o 3 a as as ar & as i
Aefiaz UM sUszanaRUserInswin L Tumang e msum siaduiaffatiouadati

N b 73
neeatRIsHasanIn MR AN INYSEBINS Iz NN TN
aﬂwals%qagﬂssuwméwus:ﬁwnsﬁéanaaanauyﬁawuLﬁﬂaﬁvﬂizﬁwnsiﬁ nR1288 3N
ar f ) o §o a or N ar ' a &
ﬁaaﬂwquQ:ﬁiﬂqﬁﬁuazliuaqaauﬂséniuauﬂnﬂquwLﬁumanszuwmﬁwusznwns 304114
fafAmASBUN MSUN SIRNDUANEAT RN SN MTYSHANEAMULTNAD At
NISUINUINAIINWIAE L TUIDNEIUS 23Nt ADF3 19 9A2 L Faiiy UREASNAFDY
augéawuﬁﬁaqawﬁﬂnﬁsuanuaqaawmﬁwazLﬁunaqﬁuaﬁﬁwaﬁﬂnLﬁanﬁwuatnnnwsﬂﬁ;aﬁ.
o ] o ar ¢
SRRV N (FTIA NTzuun, 2532 : 155)
& ' % w o v e Py o '

LN lEw s R uTaNRNYNAINANI W JeRpeTTaNRAIBE NI

. »
WBtaNElAilAD WDt FIBH NI (randon sample) AB L INIBNAILUSEHN

o aa o ar o | e a - @
n @ffimsuanua denfues L uldsedaty  Separatinnnmsianmadneiy
ar g8 o [=% N L 73 o 2‘,‘ «
T n INSTIINTBUEUR W3BLARIINAISNINSNARBNFNTMOU n AT M5 LRAN
e ) - . [ 4 [ a
MBENENTINA n NNUTEHING wsﬂnWSWﬂRBQQNﬁwﬁiﬁnu n 59 L NDWL Radaye
7] &
MBENNUWNA 0 U LNDURLDARLUTANDEN (sample space) 1% IApdNTNYBY
i UrAad1aniait Suni13af1aiNe (sample point) udnzqefami i indue
) b7
Az TAYENMIBE NI NATIDN 1L iRTWIARINAIBE NN
. U )
ﬁaaﬂwq@uﬂus:ﬂauﬁaﬂﬂauﬂséu n ﬁaﬁa:uﬁiﬂwﬁnwsaguwutﬁuannﬂszuwni

RNHAZANS 9 N1 LN MSUSZINEAT L ARBUSETING WIBMFREIMISEIINS WD
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MseNaudIAT UL e fud LadwSadadiuyse s TeiaBunAud A sETINTTIdula
3% L DA AT NS D i s Liipaz A iRpENRMNAILYSEN n M) 39
[9 [ cvgl' 2 o & Y a Y o
ALY n SlNES RN WiaR USRI (RN SENUITLL AN
o $d as ar w o 8d dow w 3 o o aad
wnfurasiuustuineiedy wiafantuilidaindadnady wiamedod
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Y ar 1

o as Qa o o da o o | ] d o t
LARYSZTINT ANENANT DN ﬂﬂﬂﬂﬂ\iﬁnﬂﬂ"l\iéuﬂﬂ'}"\lu WD ﬁuﬂ'] LAVHAIDEIN
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ar o

qﬁuuuaqﬁdaéwqﬁmLﬁatﬁuﬁnﬂs:uwmﬁwwwiﬂﬁtﬂai #w3p 1 Wp L JudaadanesdauL inany
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73 VDA HDBNN WUATI .

nﬂﬁuanuaqvBQﬁﬁﬁﬁuﬁiﬁaﬂnﬁqaﬂnqéu(gampling distribution)

NN BNTNANIINSLABNMDENNIIIA n INUTEHINSHIDAITNT
ar g‘;’ o s U ar U §
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MSHANLAYAI AN A L Tud N sor AT 3IBn sneaDangave  Fuetinen RS
& : Y ar a"l ar
nugquwwwnnsuanuaquaamauﬂséuwLﬁuWQﬁﬁunaqaaaHWQQu (NI VBENABEIIN

[ b 73
Y5enNaYL Ko N1 TN TAEN BRI

N3lin15LAANEBENANIWIA 1 BENIINAUAU(with replacement)
awnéwﬁsﬁulﬂi&vaqﬁauﬂsém Y auyaiwnuwaﬁaaﬂWQLﬁﬁﬁﬂ 2 uReAL T 16R

dlgaw Qe O k ' *Z s ar &

{1, 2, 3, 4} nsdiBuilLwilBUALNSNARDNENTINL 2 ASY TABUAREASNIIWIBANS

2 a'!' ar 3
ey 1, 2, 3, w39 4 Hse YszAs L TSz rnsauue Jelimsuania

e Susad
y P(Y = y)
1 1/4
2 1/4
3 1/4
4 1/4

& .
M3 LRanmaidNuNg 2 RINUSLH NS DUURN azﬁmaanﬂqéuﬁ;ﬁuiﬂiﬁ
1] ar |ts'|. w&';b ar i) ounn:;
WIUNINNNE uﬁLﬁuQQWQQHWQwiuﬁﬁnunqﬁu 16 Qﬁﬁdﬂﬂu 1PBUARE IRAIDEN
l‘yi’ ‘ng s o a a da 8 o s d €
W NuEan L ARwLINDY 1/16 augﬂawauianﬁﬁuaﬂLaaﬂnaaawq anitiu

L7
WA ANAIHI AL L DUIARSTHRASY

0fBENT  IRABENY (y1,¥2)  ANLAREABENN(F)  P(y1,y2)

1 (1,1) 1.0 1/16
2 (1,2) 1.5 1/16
3 (1,3) 2.0 1/16
4 (1,4) 2.5 1/16

5 (2,1) 1.5 1/16



IRNBENN IRBE N (y1,y2)  ALAABMIBEN(y)  P(y1,y2)

6

7

10

11

12

13

14

15

18

qztiwincenuaeai dwiridvasdtadefiatne Y @ 1.0, 1.5,

(2,2)
(2,3)
(2,4)
(3,1)
(3,2)
(3,3)
(3,4)
(4,1)
(4,2)
(4,3)

(4,4)

2.0
2.5
3.0
2.0
2.5
3.0
3.5
2.5
3.0
3.5

4.0

1/16
1/16
1/16
1/16
1/16
1/16
1/16
1/16
1/16
1/16

1/16
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kY
2.0, 2.5, 3.0, 3.5, 4.0 URZAILARZAIYEN Y IedTamaLiatiuaie 9 futl

= 2, 3 1 "4 as ¥ & o 90 v ot o
INEWITOETIRTIRENITTINAIAITINUIIZE ﬁuﬁﬂ\??‘ﬁﬂ’lﬂﬂﬁﬂﬂ\iﬁa’lﬂﬂ’li’lﬁ'l y LOBInNy

ar ar g‘: ] [] —_— ar %
CTNEENY FNTUINDIAUFAINSHANLIIAHN A L TUIBY T IHeei

oy

1.5
2.0
2.5
3.0
3.5

4.0

P(Y =)
1/16
2/16
3/16
4/16
3/16
2/16

1/16



N
DRHUI ARTINFUEUTIN L TN UM SANEIN SHANUINAI NI L DU

TANFLYSEN | IBUETU RSN 4

SN 4 nﬁiuanuaaﬂa1mﬁwa:Lﬁuuaqﬁauﬂiéu P

P f F(X=x) | P(X < x)
.0001 - .0500 f1 fi/n
.0501 - .1000 f2 f2/n
.9501 - 1,000 fi fi/n
total n 1.00000
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nwsuﬁﬂmwwnunwsaﬁuamﬁﬁwujwuuwawnnwséumaaﬂwq URZHANAIN —
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P7e¢ |0.58805|0.04839|0.5750{0.5750| -0.444 |-0.095 .325(.725
P77 10.45010{0.03981{0.475010.4750; 0.034 }-0.313 .3251.625
Pss 10.31560]0.0651310.3250}10.3250{ -0.221 |-0.204 .125].575
Pss 10.55795|0.06012|0.5750!0.5750| 3.2565 |-0.896 .2251.725
Pg7 [0.43820/0.05618{0.4250;0.4750 0.061 |-0.222 .225(.575
Pgss |0.25240;0.07074/0.2750|0.2750; 0.085 |-0.087 .025].575
Pgs [0.49940;0.05594:0.5250:0.4750} 0.945 }-0.675 .1751.625
Pg7 10.34550{0.06481{0.3250/0,37560} -0.104 |-0.007 .025).725
Pgg (0.11470(0.06546)0.1250/0.12560| -0.192 | 0.373 .000.525
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SN 9 (88)
N{Prc Mean |Std Dev|Median| Mode |Kurtosis|Skewness| Min| Max
25
Pee |0.57145!0.06249]0.5750(0.5750| 0.566 |-0.277 [.375]|.77h
Ps7 |0.38445|0.05209]0.4250{0.4250| 2.933 | 0.655 .225(.525
Pes |0.19975(0.04889{0.2250{0.2250| 2.206 | 0.342 |.025|.325
P7s 10.56567|0.05695|0.5750|0.5750 8.752 1.020 .375|(.775
P77 |0.36490{0.05923]0.4250|0.4250 4.159 | 0.946 .225(.525
Prs 10.17365|0.05440)0.2250]0.2250] 2.472 | 0.054 |.000}{.375
Pss 10.51250)0.0556710.5250(0.5250| 2.765 |-1.004 .275].675
Ps7 10.29975{0.06395/0.2750{0.2750] 7.230 | 1.326 [.125|.475
Pgg 10.1058210.05451(0.1250|0.1250| 2.103 | 0.585 .000].275
Pgs |0.39065|0.06513|0.4250{0.4250| 2.907 |[-1.187 .225|.575
Pg7 |0.1864070.05473{0.2250{0.2250; 1.883 | 0.694 [.025(.375
Pgs |0.02960,0.03462]0.0250]0.0250| 4.366 | 1.762 .000(.225
30
Pes {0.58800(0.05560/0.5750]/0.5750| 0.392 | 0.313 [.375(.775
Ps7 10.40710(0.0532410.4250}0.4250| 0.488 -0.220 .2757.525
Pes |0.21085|0.04932,0,2250|0.2250] -0.645 |{-0.002 |.075|.375
P7e¢ [0.57585(0,05479{0.5750]0.5750] 0.511 )-0,099 |.425{.725
P77 |0.37475]0.06048|0.4250|0.4250} -0.234 {-0,007 .2251.525
P7s 10.18040|0,05400{0.2250{0.2250{ 0.217 {-0.103 |.025|.325
Pse |0.52910)0.05606)0.5250}0.5250; -0.335 | 0.072 .375!.675
Ps7 |0.30295{0.06353{0.2750(0.2750{ 0.557 |-0.522 .125(.475
Pss {0.11480|0.04765)0.0750{0.0750| -0.017 0.011 .025].225
Pos |0.38900|0.05770(0.4250(0.4250] -0.679 | 0.163 .275].575
Po7 (0.19200{0.05124)0.2250]0.2250 0.135 [~0.184 .075].325
Pgs |0.05875(0.02964|0.0750(0.0750| -0.207 | 0.607 .025].225
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#1519 9 (8B)
N{Prc Mean |Std DeviMedian! Mode |Kurtosis|Skewness| Min| Max
35
Pes |0.58220(0.04498(0.5750(0.5750| 3.320 | 0.796 |.475/|.725
Ps7 |0.46635(0.04293/0.4750/0.4750| 0.164 | 0.341 |.325|.575
Pes |0.29915(0.04036{0.3250|0.3250] -0.465 | 0.081 |.175|.425
Prs |0.57245|0.045120.5750|0.5750| 0.802 |-0.006 |.425|.725
P77 |0.45280(0.042980.4750{0.4750| 0.201 |-0.294 |.325(.575
Prs |0.29495]0.03981[0.2750{0.2750] 0.175 | 0.276 |.175|.425
Pss |0.50820(0.07157|0.5250(0.5250| 0.082 | 0.178 |.325].675
Pg7 [0.41435|0.047320.4250}0.4250| -0.277 | 0.093 |.275|.525
Pss |0.25565(0.03973]0.2750/0.2750| ~0.075 | 0.200 |.125].375
Pos |0.45415/0.05471]0.4750(0.4750] -0.210 | 0.163 |.275|.575
Po7 |0.31440(0.04492|0.3250]0.3250| 0.012 | 0.493 |.175!.425
Pos [0.15275/0.04698]0.1250/0.1250| 2.967 | 1.553 |.025.275
40
Pss |0.38055]0.05354/0.3750]0.4250| -0.726 | 0.101 |.275].525
Pe7 |0.17830|0.048050.1750/0.1750| 0.011 |-0.477 |.025].275
Pes |0.03440/0.01979(0.0250/0.0250| 1.191 | 1.696 |.025[.125
P76 |0.31440]0.04436]0.3250]0.3250| 0.715 | 0.686 |.125|.475
P77 |0.10065|0.04593]0.07500.0750| -0.315 | 0.547 |.025|.225
P7s |0.02780(0.01150(0.0250]0.0250| 12.987 | 3.868 |.025|.075
Pse |0.20865]0.04528)0.225010.2250| 0.164 |-0.353 |.025|.325
ps7 |0.05035|0.02872|0.0250|0.0250| -0.176 | 0.670 |.025!.175
Psg |0.02465|0.005230.0250/0.0250| 51.960 | 1.949 |.000].075
Pss |0.07915{0.03918{0.0750{0.0750| ©0.374 | 0.665 |.025[.175
Po7 |0.02593]0.009210.0250{0.0250| 21.843 | 3.928 |.000].075
Psg |0.01215(0.01250|0.0000|0.0000| -2.001 | 0.056 |.000].025
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N|{Prc Mean |Std Dev|Median| Mode |Kurtosis|Skewness| Min| Max
45
Pes [0.39790/0.04654{0.4250/0,4250| -0.370 {-0.090 |.275|.525
Pe7 [0.26175[0.02760{0.2750/0.2750; 0.901 [-0.810 .175|.325
Pes |0.14980|0.03987:0.1750(|0.1750] -0.227 |-0.490 .025].275
P7e |0.35445)0.045000.3250)0.3250| -0.402 | 0.392 .225.475
P77 |0.23290(0.0335110.2250({0.2250{ -0.639 [-0.176 |[.125].325
Pygs |0.12595)0.04039!/0.1250]/0.1250| -1.106 | 0.022 .0251.225
Pss [0.28710{0.03168(0.2750(0.2750] 0.714 | 0.222 .1751.425
Pg7 {0.18610/0.03281{0.1750{0.1750{ 0.806 |-0.120 |.075|.275
Psg 0.07830(0.03097{0.0750(0.0750| 1.653 | 0.690 .0257.175
Pgs [0.19720(0.02743{0.1750({0,1750{ -0.738 {-0.305 .075(.225
Pg7 |0.10220|0.03728/0.0750/0,0750| -0.396 | 0.632 .025),225
Pgs (0.02873[0.01931/0.0250/0.0250| 1.758 | 1.405 .000|.075
50
Pés [0.37605{0.04125]0.3750]0.3750) -0.013 ;-0.202 .2751.,475
Pe7 |0.23245(0.02640(0.2250{0.2250{ 10.458 [-2.259 {.125].325
Pes |0.12580|0.03208{0.1250;0.1250{ 0.406 [-0.083 .075(.225
Pre |0.35215;0.03042(0.3750|0.3750; 0.366 |-0.042 .225/.,425
P77 |0.20555/0.02871{0.2250]0.2250; 0.168 {-0.109 |.075].275
P7s |0.10830(0.02943|0.1250|0.1250{ 0.861 |-0.155 .0251.225
Ps¢ {0.25870/0.03105|0.2750{0.2750| -0.188 |-0.136 .175(.375
Ps7 |0.16020{0.03356(0.1750({0.1750| ~0.389 |-0.013 [.075].225
Pss [0.,07630{0.02117{0.0750/0.0750] -0.165 | 0.134 .025].125
1pPas |0.18050[0.034640.1750/0.1750| -0.531 | 0.031 .075].275
Pg7 |0.09280{0.02633/0.0750/0.0750] 1.248 |-0.043 .025].175
Pog 10.03045|0.02047)0.0250|0.0250 0.133 .0001.075

~0.567
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NAMWSENBY 5 BNMMISENEY 28 UeENSIN 9 LiaRansaniien
M T ihgdwnate wuitlugnngaudiagna (N = 10, 20, 25, 30, 35,
40, 45, udz 50)MIATRYSEANSAMWASIANTLSBUNSHBU(P) Tl r = 0.6
WREfN c = 0.6 IALOABLATARR NoEFM WAz UREM gaﬁqa speRan | Hudn
P76, Pge WAz PoeMua du AIN3Iauwa 1l ingadiunaiqmavan Per St
qalﬁaéw c= .6 UAT r = 0.6 AVLRAHTANAN Per HuwTATRe tiinen
S AnSaviniuS 1 AL LUUNUNN SHOMREHINNTSHBU(r)  URSAIAZILINIAARA (c)
gqgu A LT
\i0 N =50 r=0.6 uRr o= 0.6, 0.7, Udz 0.8 AN L aREYBIAN
Pro SAEE 0.37605, 0.23245,u8s 0.12580 AINRHL wiDiie N = 50 ¢ =
0.6 r= 0.6, 0.7, 0.8 UA%0.9 &1ASBUBNAN Per TAIGSH 0.37605,
0.35215, 0.25870, WAz 0.18050MNA AU

| ii9T158NAAI IR (Kurtosis) WU IINARNANBE AAINTANI]
ANNTANHAE Leptokurtic BOMNEINENANNTAGNANNINANTATBINMSUANKAY
Un@ éﬁﬂawuiéqa:ﬁuuaiﬁNQQ%ugﬁaéwﬁnﬂszﬁwﬁaﬁﬁuﬁuéuaqﬁzuuuﬁaunwsaau
UREWANNSHDU(T) uazéwa:uuugﬂﬁh(c)gqﬁu

L e 580 i (Skewness) W WNNNENADEN Aa L
Snwazdan. AL TReRansae MmN R Ss sAnSavdnid 1a Rz
ABUN SHDMIRERNNISHDU () uayéﬂﬂ:uuuiﬂﬁh(c)QQ%u

Lﬂaﬁaﬁimwﬁwéﬁqﬂ(min) UREATENER (Max) Wud) WNNNENAIBEI A7
P AgAUAEAY P ENR e TaAaa L S duTss AnSavdris uaRsuInaY
MM RRNMSHaU () uazéWQzuuuﬂﬂaﬂ(c)gq%u a1 p éﬁ§ﬂagﬁé11nﬁ 0

i ¢ = 0.8
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LAIBRITEIMSHINUINATINDINMNUSENDY  UREAEDRLIAUTINSE
AR ENUN SUANUIIMUVUNA (Normal Distribution) I nARBUANMIENSIAN
UANAUDTOBNISNASBY Goodness of fit PIUENR Kolmogolov - Smirnov
Lilan MUATINANGNAIBENA (N) LN 10, 20, 25, 30, 35, 40, 45, WAx 50
AFHYTE INSHUFIRUS DB AZUUUA UM THOMLRLURINSHaU () (TIAY .6 UREA)
REUUUINAR (c) LAY .6 1AAEDR K-S z MY 1.159, 1.275, 1.183,
as é of o ar o o
0.957, 1.008, 1.424, 1.528, u’zl.347 @URAY TNHUDF RGN INED L HEN
ca [ ] dll [ gd s ol ar o
WiNAIAD A1 K-S Z = 1.159 Lila N = 10 61 K-S Z uana N s agnig
808 39ETUITIANISUANUANIENAATIUS LRSI HNN3IAMS L SBUNSEEU(P) AAnu:

MSUANUATUVVUNE  LANAT L RRBUAZAI NS TANATINIINA T HINUAINUVUUNG

8L L DERYSINGIUAISIN 10
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11 AMUSUSIUAINAIBENN (82 )

rxy .6 T

N € .6 T .8 .6 T .8

10 }0.0014603}0.0016184|0.0010621{0.0015922{0.0017491 0.9010824
20 10.0023383{0.0026168/0.0039429}0.0023421{0.0015849|0.0042416
25 10.0039048{0.0027131{0.0023899,0.0032430{0.0035079|0.0029594
30 (0.0030910}0.0028345{0.002432210.0030017|0.0036574}0.0029158
35 10.0020231}0.0018426{0.0016292|0.0020359{0.0018471{0.0015844
40 {0.0028666|0.0023091{0.0003916]0.0019676{0.0021095]{0.0001321
45 {0.0021655|0.0007619|0.0015899{0.0020251{0.0011225{0.0016315
50 |0.0017013|0.0006969|0.0010293|0.0009253|0.0008241|0.0008661
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M 11 (8)
I'xy .8 .9
N © .6 . .8 .6 .7 .8
10 |0.0019135|0.0018823|0.0011614|0.0020571|0.0012437|0.0014100
20 {0.0025117[0.0031557|0.0050042|0.0031296|0.0041997|0.0042851
25 10.0030987{0.0040899|0.0029716|0.0042425|0.0029950|0.0011988
30 {0.0031431{0.0040362|0.0022709|0.0033292|0.0026261{0.0008784
35 |0.0051227]0.0022390|0.0015780|0.0029927/0.0020176|0.0022074
40 (0.0020501|0.0008248|0.0000273(0.0015352|0.0000847(0.0001561
45 {0.0010035]0.0010767|0.0009591|0.0007521|0.0013901|0.0003729
50 |0.0009643/0.0011259]0.0004483|0.0011997{0.0006931|0.0004190
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¢ Main program

CxkkdokkkdokkookkkdokkokkkkRkkokokkkikkkdkkkkrkkikikr ok k ko kk Rk kokkkkkkk

C PROGRAM SIMULATION TO FIND INSTRUCTIONAL EFFECTIVENESS INDEX *

C STATISTICAL OF SAMPLES: 50 *

Cokskkakok sk ok sk kkokokokskokskokokok ks kkok g ok kokok sk sk ok dskokokok sk kR ko ko kR k kR K

DIMENSION TUU(50,60),TOR(50),T0OS(50),XETA(50),B(60),XN(50),

*PRC(60),P0(50,60),P0C(60),RP6(50),RP7(50),
*RP8(50),RP9(50),PR(50,60),IUV(50,60),RTL(50),RTH(50)

DATA B/-2.5,-2.4,-2.3,-2.2,-2.,1,-2.0,-1.9,-1.8,-1.7,-1.6,
*-1.5,-1.4,-1.3,-1.2,-1.1,-1.0,-0.9,-0.8,-0.7,-0.6,-0.5,
*—0.4,—0.4,—0.3,—0.3,—0.2,—0.2,—0.1,—0.1,0.0,0.1,0.1,0;2,
*0.2,0.3,0.3,0.4,0.4,0,5,0.5,0.6,0.7,0.8,0.9,1.0,1.1,1.2,
*¥1.3,1.4,1.5,1.6,1.7,1.8,1.9,2.0,2.1,2.2,2.3,2.4,2.5/

C OPEN(6,FILE="NOXX.OUT",STATUS="RENEW")
1A=65539
1B=65539
EX=0.
STb=1.0
NO=50
MO=60
Al=-2.3268
B1=1,16050961
C1=-0.2909708
D1=-0.0886191
DO 20 L=1,1000
DO 41 N=1,NO
CALL NORMAL(IA,EX,STD,BY)
XN({N)=BY
CALL NORMAL(IA,EX,STD,AY)



41

30
40

122

X1=B1*AY
X2=C1¥(AY*%2)
X3=D1*(AY**3)
XE=A1+X1+X2+X3
XETA(N)=XE
CONTINUE

I=0

J=0

N=0

DO 40 N=1,NO
DO 30 J=1,MO
AXETA=XETA(N)
BXETA=XN(N)
AB=B(J)

CALL RASH1(AXETA,AB,AP)

PR(N,J)=AP

CALL RASH2(BXETA,AB,BP)
PO(N,J)=BP

CONTINUE

CONTINUE

DO 122 1=1,MO
POC(1)=0.

PRC(1)=0.

CONTINUE

DO 82 N=1,NO

Do 81 J=1,MO
P=PO(N,J)

CALL TRANS(P,X,D,IE)
AX=X

Q=PR(N,J)

95



CALL TRANS(Q,Y,D,IE)
BY=Y
CALL NORMAL(IB,EX,STD,Z)
IF(Z.GE.AX)GO TO 15
1UU(N,J)=1
GO TO 17
15  IUU(N,J)=0
17 IF(Z.GE.BX)GO TO 18
IUV(N,J)=1
GO TO 81
18 IUV(N,J)=0
81  CONTINUE
82  CONTINUE
DO 60 I=1,NO
TOR(1)=0.
T0S(1)=0.
60  CONTINUE
DO 90 I=1,NO
DO 100 J=1,MO
TOR(I) = TOR(I)+IUU(I,J)
TOS(1) = TOS(I)+IUV(I,J)
100  CONTINUE
90  CONTINUE
DO 180 I=1,NO
RP6(1)=(0.6%T0OS(1))+(TOR(I)*0.80)
RP7(1)=(0.7*TOS(1))+(TOR(I)*0.7141)
RP8(1)=(0.8*T0S(I))+(TOR(I)%0.60)
RP9(1)=(0.9*TOS(I))+(TOR(I)*0.4359)
180  CONTINUE



98
97
20

97

DO 98 I=1,NO

WRITE(6, 97) TOR(I),TOS(1),RP6(I),RP7(I),RP8(I),RP9(1)
CONTINUE |

FORMAT(5X, {;F10.5)

CONTINUE

STOP

END

C**SUB PROGRAM
Cx*¥k%%%x% SUBROUTINE RANDOM NUMBER *¥¥kkk¥kkkkkkkkkkiokkkkdkrkkkk

c

SUBROUTINE RANDOM(IX,IY,RN)
IY=1X*65539

IF(IY)5,6;6
1Y=1Y+2147483647+1

RN=IY

RN=RN*,4656613E-9

RETURN

END

C¥%*%%*¥¥SUBROUTINE TO FINE NORMAL RANDOM NUMBER ¥¥k¥kk¥ikkik

C

SUBROUTINE NORMAL(IA,EX,STD,Z)
A=0.0

DO 5 I=1,12

CALL RANDOM(IA,IY,RN)

IA=IY

A=A+RN

CONTINUE

Z=EX+(STD)*(A-6.)

RETURN

END



CH¥¥%x¥x*¥¥x%*SUBROUTINE TO FINE POBABILITY OF RESPONSE®¥k¥¥kxkkixx
C
SUBROUTINE RASH1(AXETA,AB,AP)
C=EXP{AXETA-AB)
AP=C/(1+C)
RETURN
END
CHRRKKKEXKRK
C
SUBROUTINE RASH2(BXETA,AB,BP)
C=EXP(BXETA-AB)
BP=C/(1+C)
RETURN
END
C
C¥*x¥*X¥SUBROUTINE TRANS¥¥¥¥kkkkkkkkkihkkkkkhkkrk
C
SUBROUTINE TRANS(P,X,D,IE)
1E=0.
X=0.99999E+74
D=X
IF(P)1,4,2
1 IE=-1
GO TO 12
2 IF(P-1.0)7,5,1
4 X=-0.999999E+74

5 D=0.0
GO TO 12
7 D=P

IF(D-0.5)9,9,8

98



10
11
12

D=1.0-D

T2=ALOG(1.0/(D*D))

T=SQRT(T2)

X=T-(2.51551740.802853%T+0,010328%T2)/(1.0+1,432788T
*+0.189269*T2+0.001308*T*T2)

IF(P-0.5)10,10,11

X=-X

D=0.3989423%EXP(-X*X/2.0)

RETURN

END

99
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The Purposes of this research were to investigate the
sampling distribution and statistical significance of the
Instructional Effectiveness Index. The Monte Carlo Simulation
Technique was applied. The simulation process was done by using
the computer., This Research studied two distributions, One of
which is derived from low ability student and the other is derived
from average ability student with the sample size of 10, 20, 25,30,
35, 40, 45, and 50 students respectively.The test in this research
composed of 60 item with the difficulty value of item ranging from
-3 to +3.

The results indicated that when the cut - off score was 0.6
the distribution of the index tends to be normal in all sample sizes,
except 10. However, when the cut-off score was changed to 0.7 and
0.8 respectively, the distribution tends to deviate from normal

distribution.
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