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The purpose of this research was to study relative efficiency and the quality of
multiple - choice tests with  different numbers of items and options. A sample of
Prathomsuksa 6 students of the academic year 1994 in Samusakorn was selected by multistage
random sampling technique. The research instruments used were mathematics achievement
tests constructed by the researcher. There test formats were the first test 59 items 3 choices,
the second test 44 items 4 choices and the third test 35 items 5 choices tests. Unconditional
Maximum Likelihood Procedure was used to estimate items difﬁcutiy, item discriminating,
pseudo chance level and examinus’ ability for Logistic Model in Item Response Theory by the
BILOG computer program.

The results of the research were Summarized as follows.

I. The relative efficiency of ability estimation between the first test 59 items 3
choices and the second test 44 items 4 choices tests had morn than 1 at the moderate, high
and very high abulity levels but less than 1 at the very low and low ability levels. For the
relative efficiency of ability estimation between the first test 59 items 3 choices and the third
test 35 items 5 choices, the second test 44 items 4 choices and the third test 35 items 5
choices tests had more than 1 at the very low, low, high and very high ability levels but less
than 1 at the moderate.

2. The multiple - choice tests with different numbers of items and options was no
significant difference between the test for difficulty and discrimination. The study indicate
that reduction in the number of items and choices, by omitting the items and choices which
had the lowest value of discrimination through the use of 27 present technique and the Chung
Teh Fan's Table references according the the Classical Test Theory had no effect on the
value of difficulty and that of the discrimination. Pseudo-chance level differences were
found significaat at the .05 level of confidence. The test which had the third test 35 items 5
choices had the lowest pseudo-chance level. The pseudo-chance level increased as the
number of items increased and choice decreased was 44 items 4 choices and 59 items 3
choices. The test in which there were 59 items 3 choices had the highest value of test
information tunction which was suit-able for students that had ability scale for about 1.60. The
test in which therc were 44 items 4 choices had the value of test information function less

than the test information function of the one with 59 items 3 choices. It was suitable for



students who had ability scale for about 1.40. The test in which there were 35 items 5 choices
had the lowest value of the lest information function and was suitable for students who had
ability scale for about 1.20. The results showed that a great number of item increased the
value of the icst information function which was the reliability of test at the most suitable

ability scale of that test
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1. anuihuaveangenisneudanion

noufmsaoudof10m Gtem Response Theory) (Humquiifidnuufioadunam
duriut lumsasudeasutuguanyarmoluveddaoy ihvnundnvemquiiniseeude
Mo Ao doamsmguamsedorsuLNArELIE TS TNUATINAINT 0VBIdoL
c‘l?:w?’meﬁaﬂmuﬁﬂﬂﬂt’i’mﬁ'usswinimﬂauam?aga (Baker. 1987 : 121 ; citing. Yen. 1981)

ddulfinfauazndnmadeduvemguinnaoudedion fo medqduas
@088 (Lord and Novick. 1968:369: citing Ferguson and Lawley : 1942, 1943)  laglud)
A.A.1952 @03A (Frederic MLord)  IouenguilugdIfidnvauszdoaey (Item
Characteristic Curve Theory) =’§4na'n'iﬂamﬂ‘lummauﬁbﬂaugnﬂ%‘a'lﬁtfu {fuag'r‘i‘umm
0INUDIdOABUAUSTAUAINANNIOVOIRAOY  (Traite or Ability) Fadmuadaoilaidu
mendamanifigent i §ulfidnuazdoany (lem Characteristic Function or Item

Characteristic Curve : 1cC) TRadnyuzvosdoaoundazdoiidnumzihuifilnfazan nio
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Sundr Tuaalds in@azan (Normal Ogive Model) ifuTumaiingnds misiimes 2 A2
fia m1ANueIn wazidnneduun Flidsnsdnnaiineudieguenn Saliduitdoy
Tl A.1960 376 (Georg Rasch) 18 Anuumziusiuiialugivesmnsdimed
= @ o & ' o ' o 4
HUSAUALI AD AN (b) MTunI1 51d%IuAa ( Rasch Model) uazlull f.¢1.1965
4 ar dl:l’I '
aosa ldnduineulenqufiiiini (warm. 1979 : 19)
= =, = oA
Tl nei968  ifisuwey (Birnbaum) lArrusuuifavesgulluglveslavedn
Tuwa (Logistic Model) #1141 dimes 2 @ fip mianuon @) uagad1udwun (a)
o ] o 4 8 ¥ = = 3 ar 1 [ =t L) lﬂy
Wy luwaaidwnir lumavesass advir Idunidosldiustunsvaruazinsianiiu
Sou 9 suansosanaalitulumamsiinesauder  Tuaawsiinesawaa (Warm.
1979 : 19-21) dinlauuad uazAUdY q (McDonald. 1967; Barton and Lord. 1981) 14

Wi lasaan luaaldiuns 1imosa@ (Hambleton and Swaminathan. 48-49)

2. ninmyveangunrinudediniy

apsa uazTudn (Lord and Novick. 1968 : 258) A1 Nguimsasudenionm
Hunguifiefuonioinnuanudniuiseniednyasniennuainsofilogludayana
ﬁ’quﬁnsmmsﬂauaumdm’faaammuﬂﬂmfu 'Immqyﬁﬁyt%"a'jmqﬁnﬁnmwau
aupwsdonouvayAnaszgnimun Tasdnuazvienemnsafiegmelu dliannse
dauna 1@

wautiadu 1az @i (Hambleton and Swaminathan. 1985 : 9) 1Wohmoui]
nsasudomomdiunquiildinng wieeTuuquinuuznionnuaunsavedaoui
higansadaldlnoass SaldTumamadamansuaamnuduiuiseniamiiduna’ld
vinmsasy §ws Tiganumnsofiuteswesaeu

ASDAINBS 1AZUBRTUT (Crocker and Algina. 1986 : 339) naimpufnisaeude
o Idwanni Wessuwauinuuzmoluvoyaralumsneudoaey  uazaledy
‘uemqufjf': o nildlumanendamand oAumMszAuALUANAIYBIANNEINTD
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c; s o a‘: r d' W a erq - ar o o ar

anuansofiniswesyanaiuld  smanuewsoiieTeilfianuduius lavasady
Aziuuese Sondnvuziruilh anutudaszvesdonou

159 yyiesdad 2525 : 2) namoe lenrwddgvemguinsasudediom
Tuflumamsaounnuuunamoula 9 deenmnsonoinsel  wieinnoldninanuewnso
YDIAY 9 YU

QUNNT  DIWIWIM (2529 : 94) nantuiumsmanudunutsynielemaiioz
asumiowldgndesfussavresnnurmsaveidaouiajefinpilszna  namsaoudes
pwfuanuansanianuduiutiuotnls

o as v o 4 P o o dvﬂ Scig ¥ a

ninndnmsdnanieidn nqumsasudedowiitiunquiildetuwany

duRufsennalTnuvesmsnisimionzuuuveooy  Mudfine AnumunTovesd

o = - v a4 o = S 4
aeuiwey  Fmnsadouluglaunis 18aeil @use yaSeadmi, 2525 : 2)
P = f(6)

o P UMW MANTHOY (Performance)
8 U ANNTIWITH (Ability)

f umu #an%u (Function)

2.1 fonnaufiosdnvsinguinianeudedionm

1), GUUNATBUINTAIAYT (Unidimention Test) MuwANUNYDROLUABL D 1Y
miunageuzderiannuannsonieudnyusidoaiu nislanudueniusiu
2). dYorouunnzdorzdouiiubaseeniy (Local Independence) HUWANM

' Y Y 9/ & 1= y 'Y W A
N ﬂ1‘:‘ﬂ’f)‘].l‘uE]i.’fﬂ‘U‘llﬂﬁlﬂ‘uEl'H‘uiQn%ziuuﬂaﬂﬂﬂ'ﬁﬂﬁmﬂﬂﬂﬁn‘l@@u 9
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3. Tonadidaeuszaoudoaouderiugniuegiuifsdnyuzdoaou (em
Characteristic Curve ; ICC) voigaay Tumafild hidudunisunusnnuansovengu
f0014

g o ' oA = a
W INT a0A (Lord. 1980 : 9) 1&nand iouvuneeoulniigudnyuzues
= asm ar wal 1o [ o o
Unidimention. 482923108 @uiA Local Independence TatdnTuiia lisuiludvandrauoniud
3
14
-~ o' oy [3
2.2 Windia3 ungufniinoudedioiy
cicly ] = o = =
e i iimesiiu 2 vile fie
1). W58 uBIYBTOU (Item Parameter) 1AUA
1.1) MR (b) UMAWA - o 89 + o udlumalfiaszagsznin -2
» >
42 a1 2 uaasndoaoliudiIn Lazd) 2uaaedoaeiugInmn
» »
1.2) 808 UN (a) TAKMMA - o D9 + o uA TumUGiaNaaLe o
1 »
04 2 1m5zf1 a Aduaruaasidoaou i@ 1601014 doadania i o uamsihdoaoulilin
Suneduiun a1 +2 naasndeaeull mdnniduungs lunmsdadendedey deaoui
» »
an1doziien a dsud 0.3 Yuld
1 e 4 - I= a
1.3) mdulszaninna © Wusmiuaasdalomanisaoudeasugn
* » N r
Tag'laifianufluseaiu o a0 o B 2 wxAmadsnisriodouniia c AN 0.3 A
a o [ as

2). W MiABT YD AOY (Examines Parameter) MUA SEAUANUAWTOUD]
fou @) UMogIzning -3 8143 A1 -3 uaAINIANAISOA uagal +3 Haaelinnu
A50g4
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= 3 o 9 o ] o 3 o d? v
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2.3.1 woitia Tolon Tauina (Normal Ogive Model) iiuTunaildoTuroide
at ~ o as t L] 4 :
dnvazdoasy figrnfines 2 41 e Arawen uazmd e wunvetoasy  ¥9

Wowilueunis1d fio (Hambleton and Swaminathan. 1985 : 35)

P(9) = [u6-b) ——— p2a ;i=123,.0
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P, (0) feo ananiwzdluidaoununils Fadlszduanuaunso 6 szaeudoaoy

¥ o vy
%97 i 1Agndos

fio Normal Density Function
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fo AnNeNYsItoaaudn i

a s mdweduunvoidodoud i

0 fio szAuANVaNININBIaOU

232 lasa@n Tuaa (Logisic Model) inlumaiiidnuusIndifvady
vadiia Tolow Twen udazarnlumstszinusannad vaniulueai idwannldimne
aufuamumsaimsnaasy i lunsdifnoudenen 18dronsanlawdgaveslfs 1cc
Titugud uasehmsideeudenlimmun  uazlunsdidaeuihdodeudionnuazini
Tuad szdiufnusouneuiudnnilsn  aumanuseunsuveideasuudazde e
Yoond 1Tuwalaseanuduily 4 Tuwmades q auwisiliwes &ail (Hambleton and
Swaminathan. 1985 : 34-49)

2321 Tuaafldmisiine§ufe) (One - Parameter Logistic Model)
w3 MdwTuma Rasch Model) Tuinafifedorounadefifénnasmunniiuas s

mse  weudluaums 18l

eDE(H—b,)
Pi (9) = 1+ 395(9—54) ;1=1,23,...n
D(8-b,)
w50 P(8)= — 1i=123,...0
"( ) l+eDa(9—b,—)

Wo & Wusdmmeswunindsveuunaneu

r=] [] o 9 b 4~ L] 3
P;( ) np mmuw:ﬁ‘lumgﬁauﬂuﬂm FAUTTAUANUAIITO G 9zADUVDTDU
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a o Y D I
f19 FZAUANVYINUDIVDTADUUDN 1
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A sEAuANUEINSOTRIRADY

- v o ' ow
1D ARINUAUNINLY 1.702

T o

& 1 ci:l ’ T as
fla AAINUAUINY 2.7182818

[v]

2322 Twaan1151iAes 2 §1 (Two - Parameter Logistic Model) (135U

V8N (Bimbaum) 1dteualuaall 1l 1957 Tasldmsiimes 2 @2 Ae Annvoin

¥
=1

uazdedwun woudluaunis 14&s

eDa, (0-58,)

L6) = eha@h) pi= 123,

e P;( 6) e armisuuiigaoununiia &illszduaiuannia 6 vzaou

Joaeudon i 1AgnAna

r- ] ni. as =i 9/ o oA
b; fle ArnunINIuARITEALATINEINT 0Auies aiga 1Aa Fuiige
wiolunsdinliflmsiay a1 b; e w geanuweiu os

=] L) Q a/ b = . P [ L as as
18 A1V ULIUNVDIUDTDLVON 1 'ﬂlﬂﬂﬁﬂﬁ')“ﬂﬂﬂ?'\ﬂﬂf“‘uaﬂ P,

a;
(6) o duvua O=b;
r- . i v L.
D fig Scaling Factor ¥AUNIMNMY 1.7
= ] oot v 1w
e fig AMINUAUNINY 2.718271

2323 lweanldwisiiines 3 @7 (Three- Parameter Logistic Model) Hu
Tuwafivauwnon luwanldwisimes 2 62 e imngauduuuunageuiidnina

o 9/ A . a o w A A ] =1 ﬁ o :Iv
'llENﬂ'1'5iﬂ']N'llﬂﬂ'l‘l]E]\]Tﬂﬂlﬂ“ﬂ'l'i'lﬂlﬂﬂ‘iﬂﬂ?l']"'uﬁ fi1o AINITIAT UL uﬁumﬂﬁ'ﬁm

Da; (6-b,)
;1=1,23,...n

L) = c,-'+(1+C;) 1+ P2 6-5)

+

3 1 4 4 A a
Wie P;( 6) Ao anunheziiufidaouauniiy Galiszduanuawnse 6 vzaoy

YoroUten i 1AQNABY
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aouvoil ldgndes niadnsian
b; fio Marweniinmssdua e afiuieseiiga Idaduiiga Ao @
w gasuunziiu (14¢) / 2)
4 fio s wunvesdeneudeft i idludadufuanusuves P;

(8) wdwnua §= b;

oA

D Ao ARt IIAY 1.702

e flo MNIABAUMIND 2.7182818

23.2.4 Tuwmanldnsiines 4 i2 (Four- Parameter Logistic Model) Tu

-:1” o o =4 1 o o as
aatlaun laouin lauuas (McDonald) 1Wll A.7.1967 @ADUY aB3A (Lord) uaT V1AM
ar =, a - v 4 - o

(Barton) lavmulutlnemi9s1 Taouwisiiiwmes awmauseuneululuaan wisiimes
3 @1 uAwaediinuialunsdindasuiifinnumusogadneoudeasviia  a1vezily
» 4 )

ws1zanu hiseunsumh i hidendweuiign sziiuldondawgegaveslds icc f

A3 1 Weudluauns 1989 (Hambleton and Swaminathan. 1985 : 48)

eDa, (8-b))
pl(g) = C‘. + (}’; + C[) 1+eDa,(0—b,) 5 .i = 1,2,3,..,“

4l A o W o A oa W '
33 ri A9 aanusavnouiumseoudameudon i FallaUDenNN 1

2.4 IUMUYBILUNATDUYDINQUYMIABUTOAINN
lunguinsaeudodion msTmazdguamusuunaaoUnIoRITUINMY

A 2~ 9 ] ci 9 = :: - r.fc‘a = o ar
wane ldvoemsdszuuamnuminsonuis niuilunis insanonilatdudurosuduy
. . ] da o ¢
YDIVUNANDY (Test Information Function)¥ 180 1nHasuvnifansudunsdiusuvesdo
48U (Item Information Function) laufimfasyuduesutuvesdonou uisuuunanon
Hudwiinau (Composite index) firFranmdriivonquinuuzvesdoaeunawdnuuy 15u
1o 2 ] {] 3 ﬂ P - T T - & i 'Y A
mgmedwun Mnnuen tudu scdudriifisada@oanostiquainussdoaounio

1 t G'J =y 4 ﬂ.l
uvunaeeu 1d vituinlungul] rT sxldmladvududesudu vounmaney  unu



ATHIAA NI ULDINZIUUUATANVATARABUNIATIIUVDINMSTA  AWUUIAATDI
NQURAMAAADA (Hambleton. 1977 : 64)
o ar a oM -~ 4 » (u’: oy o o'.r 9/
Fnivlulwealatadn 3 wismaes szanusommdantududeimyuvesys
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1. Sequential Tests Education Progress Series {1969), Level 4, Form A, Reading
Subtest (STEP)

2. California Achievement Tests (1970), Level 4, Form A, Reading Vocabulary
(CAT)

3. Iowa Test of Basic Skills (1970), Level 12, Form 5, Vocabutary (ITBS)

4. Standford Reading Tests (1964), Intermediate, Form W, Word Meaning
{Stanford)

5. Comprehensive Tests of Basic Skills (1968), Level 3, Form Q, Reading
Vocabulary (CTBS)

6. SRA Achievement Series (1971), Green Edition, Form E, Vocabulary (SRA)
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