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This research was to study the formats of a problem - solving test to be
used as a model of test development, administered by micro computer. The four
purposes of the study were as follows : 1) To estimate variance components of the
following factors which effect generalizability coefficients, i.e., students, test items,
and situational conditions of each test. 2) To examine and compare generalizability
coefficients of each test format. 3) To examine the decision study (D Study) of
numbers of items and conditions in the problem - solving test. 4) To examine
which generalizability coefficients of test formats were the most closest to true
reliability parameter.

The samples were consisted of 120 divided equally ‘nto three groups of
Mathayomsuksa IV students of three school. The research instrument was the three
problem - solving test formats administered by micro - computer. The first one, T1
test format, was four multiple choices which could be solved by using only
prnciple. The second one, T2 test format, was four multiple choices which could
be solved by using either principle or fact. The last one, T3 test format, was more
than four choices, which could be solved by using only principle. Each test format
was coﬁsisted of 30 items and six conditions. There were five items under each

condition. Data from the research were analyzed by Brennan method, UX;

formula, and pitman’s formula.

The findings were as follows : 1) Variance components of sum of all
students solving all problems under every situational conditions mostly effected on
generalizability coefficients of all three test formats. 2) Generalizability coefficients
of all test formats were not significantly different. 3) Generalizability coefficients
of T1 test format with one condition and 1 - 10 items were higher than
generalizability coefficients of other test formats. Generalizability coefficients of

T1 test format which were within the range of true reliability were those consisting



of four conditions with eight items under each condition, five conditions with six
items under each condition, five conditions with six items under each condition,
and six conditions with five items under each condition.  Generalizability
coefficients of T2 test format which were within the range of true reliability were
those consisting of three conditions with six items under each condition, four
conditions with four items under each condition, five conditions with three items
under each condition, .and six conditions with two items under each condition.
Generalizabilly coefficients of T3 test format which were within the range of true
reliability, were those consisting of two conditions with five items under each
condition, three conditions with three items under each condition, four conditions
with two items under each condition, five conditions with two items under each
condition, and six conditions with two items under each condition. 4)
Generalizability coefficients of all three test formats closed to true reliability

parameter.
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duiuissnivesisznoy (Facets) injsoon @il 3 sluudeiuio
o o o =5 o o o a -
3.1 ydupuanuduRuS 1ud (Crossed) nunetia anuduiutludnyush_
' L A d & & A o Q’: A s s J r
usayszAuveadiignia szgnianwlditeuludeiduimus Flddgydnwel <" dwdh
"Crossed with" 19U galituunywduRuiszniesilsenou (Facets) W p x i x ¢ Wil

L

° A ey
wnSuu p) yeawndeasuyade ) uazdmndeulvanmnssivasTandilgmiifinua
»
NINUA (c)
3.2 glunuanuduiutuds (Nested) naofla aruduius ludnwazi

L] A A ar ar ’ A H ar é or a ] Al
udazszAuvesdafignia  exgniamelditoulviuanddy  salfdydnud o dwh
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N [} [ ’ L4 . < 9 .
"Nested Within" (9 guliuuanuduwuiseninesdtseaou du i : ¢ nawia doaou )
[ A oo
rndendsogludoulvaoumssivesTandilygmiidmua )
w a o YR 4 e’;
33 puvuanud@iusuuunay (Confounded) MN0H ANWFUWUTATING
anuduiusuuyled vessuuudanauiuegidu p x G : o) wnuda WnFou @) Naauh
o ' A o
doaeu @ yndodudieghudoulvamunisalveslondilguindmua
4 o 2 :
_ 4. {ODAN (Universe) wwwdy Houlvuesnisfanamuavesudasosdisznon
L4
(Facets) U Swadeaeuynde, Srumddsuiivimus Mivenanilinrumondwny
ot ] ] v W = o o o ' o 1
Mlseng  (Population) uamiuenaw  dtudnlsznoufiifivatunmsia  dawudih
ar af A A A o
szns Miudnlrzasuibudengaiansuuuionan Universe Scores) ¥uwie nzuuuy
J g w’ v o & s - a & [ P
vaatou lumsianamuavsaudazesftlsenendndwiunsuuusia voedaniezialungui
MIIAUNTIUAY
=4 s
5. nanveInIFunafoeuiu 1R Universe of Admissible Observation) MN10T4
1 A o o o o ] o ar ¥ ]
nguideu Jvvemsianamnsntanodunaldluudovesdisenoy #1061 Wy (Brennan.
o o o = o =
1983 : 2) alindeamaianamaSouveninSou drwdoreuaruSvantidsedniam
ooy o i g 4 a
oo WIFd  wasdaseiniidnonmen  qathivivalddmuaion lvveamsadiy
s Y ¢ W - & & o ' o = o
o3Iz noUYROLUATDIANISNBUARNIIY ANTLIINNGONTT enanvasnITdunafivousy
14 pesitlsznouvesaiin Useneuduesfiisznoudeasy nazesilszneuvosdnie
a P
6. BNANYBINITATYE198S (Universe of Generalization) vty [Woulvvesnms,
»
o ar o -~ b o af i ’
Tananuaveoiilizney (Facets) HFITudnimsaglduds vnnanmisiannnguiaoti
-] LY ar ] é [ .’! L8 n’:
veuriou lunisda dinguideu lums Sanenuavesesdsznomniy
A a 1
7. AsAnuuWen1Iagldnde (Generalizability Study 6991 G Study) Vv
=3 ) A G; ¥ L] i
msdmssinsaglddaiofisvlsznasnnuilslsunnumdidn 9  vegtuuu
m3de  lasSudusinasimuaesflsznen (Facets) A1 9 MnusnudWUTYe
o o a s -
BfUILABY  (Facets) wavdmumennnveInsdananoouiuld uaziinsdnszinam
wdsUsumndsznaninnuudsdsausinunaians q
A o 1
8. MsAnyuronmsandule (Decision Sudy 5931 D Study) MuWDe MsARA
A ) - ar A e q' & A' § s
wedsziniinsiaionsdadulendondeagyTaoiTusindItvesdoaseydaiidesnisia
b & L o) )
enawuDImsagdnds $amdoulyvsimisfanazyduunvemsYaudmanauls

+ L o b ﬂl’ =y
Ununamsdnynlsznaminnunlslissnamdulszntnisagldnsa
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YUAYeInguAIet iy (D Swdy) lisuiludasfivuaniiuvuavesngy
aetnlu (G Study) tm'ti'lunﬁﬁuoq'ﬁnﬁﬁ'uﬁnzaammum'sﬁfh.l'l‘ff' lumsdadulofion
fudaiozihillineds 9 Swzmunsodmuatulasivinavesnguiaetnly G Swdy)
dudeyafiugu

9. anulsUsuvsnnuamandounuuduysel  (Absobute Error Varianée :
(4) ) wned aruidsvewmameszninziuuidana ldfunsnuuenan
Fafidwirdurarmvesnmnnluidszna IWiamandunmndsilsuvemnds
yAND

10. anulslsuvosmmamanaouuuuding  (Relative Error Variance :
o*(8) » muwis amusdsmvessmanisznindnusavuvesnsnuiidanald uos
dnuflonuuvnenziuuonan

1. FudssfnimaagU8ebs (Generalizability Coefficient : Ep7 ) vuoi
Sanrdauseninanunlsdsvesnzuuuenawuasanuulsiivsinzuuudunad
mane @idudszinimragdueiimnsaliznudon Hdsasswssmemduiug
FENTWAZUUUBONAN HazAZUUURINA)

111 FudssdndnragUérdsdmiunis SanilnsdaduladulS ooy
wiemsauuudingu arwamamdeulumstassiiunnuamandounuuduing Fafu
ﬁ’nﬂszﬁmﬁ"msﬁiﬁé'nﬁnzﬂszmmd'u'lﬁ'mnﬁ'ms1ihus::11'J'Nmmuﬂﬂ.!ﬂwmﬂzuuu
ianniazaayInvesn I iignTatuanunlssuvssnuamaniou
duing

11.2 ﬁuﬂszﬁn'ﬁfmsﬁiﬂé’uﬁa dmiumsianinsdadulouuduysel
wiomsianuudunust arnwsmandeulumifassiiiuanunnmndoumuduyse
FulssAninsaqithdaliznumidnndasdssnhalsdinuenziuuenning

A d [ 4 9 o
nauInvaIn U Tlsmvesdangaiaduanulslsouvesnnunmaao LIl

o mingeddnlidus, Brgd

ngumsazUdnde (Brennan. 1983 : 105 - 146) TRrruesmsdszanu
fi1  Parameter «Aﬁqu‘l.iq'tfuﬁﬂumﬁm‘mﬁﬁuﬂixﬁni{miﬁqﬂé’nﬁa (Generalizability
Coefficients) poniiu 2 Suneufle MaAnUUNDMTATUS1IBY (Generalizability Srudy o

A L L}
G Study) uazmsAnNUNEN15AAAU1S (Decision Study 4871 D Study)
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2 4 ; - z -
Fun 1 nsnyufienizagldieds G swdy)  duduusnveamsiinsisidoya
é gi ] r 1 A - ar d’
oz sz AU U HINIMAINIE q FNISUIUMIAIY
1 A s L] ar z a4
1.1 S muaftannzda (Object of Measurement) 15U 1nFouswiseudnm
P
U# 4 Hudu
1.2 fMiumeAtsznay (Facets) ¥0IM3da 19y Bafilsznou vesdoaou
4 de
pasisznouitew lvamunsslveslondilgmndmua
-] ar A . L] =) o "I J i
13 fmuswnanveansdunaiueniuld 1y lunisiduaseiife
A 40
samlsznoudeaey nazesiilsznouvesiou lvanumasiveslondlgmdmua
1.4 fmuannuduRutIznineaflssnoy (Facets) i didpInsdny,
uyuhideeuynauihdeaeuynde Aeziduuunled (Crossed) Ao p x i ¢ Ao WniTou uaz
i fie daweu) uatihhinFougnrumhdoasvinedoszithuuuy (Nested) Ao p : i
i ] (o) Y | J
1.5 fMUAYIAYDIDIAUTLNDY (Facets) Iuthuriialadane1uil
15.1 8afml3¥ABUGUUNDTY (Purely Random Facets) 14un aafsynou
A d‘ ar t Ll 1] ﬂid Ly-] o
(Facets) Nnoulymsialdusinmsguadiiwnmenawiiivuialisida (©0)
o 1 0 e 1 o
1.52 8aflsznougudIia (Finite Random Facets) 1aun oafilsznoy
J A o r L] 1 d'd -3 o
Facets) o lvmsfaTduenmisguodudwnnenaniivuiasiia
153 8aliznoudmus (Fixed Facets) 1ALA DaAUsEZNDY (Facets)
< A o o 0 w 4 ar v oo A
nlsznoudwdonlumisiaswauditaluenamianioulunis Tamaniugnidenudny,
»
Nanua
¥
1.6 fmuagiiun Moded) ndaiudupialudelyi
a o
161 jUimufimun (Fixed Model) Whugiuuuimtsznoudvesdlssney
»
(Facets) MMUANIINYA
162 UGy Random Modeh dlugrniisznoudavesflsznoy
(Facets) fuuodunznionsfisznoy (Facets) duiina
163 giuuman (Mixed Model) lugtiuilszneudavesddsznoudu
WieTanaznSeguie uazesiiznoy (Facets) Amuanauiu
vt muafeiieria  ssflsznon  enanvesmsFunafiveniuld
o 13 ] of
nazanuFuRuSTznIweaiUsznou Ul ULy "Crossed” 15 “Nested” udanld ANOVA
o - o A '
Mmsiased reandesdunvuuruvsin nuduiuivesndseaoy  ipYszum

Mean Square udszmmmmuulsdimveamaidn q Seamszmnanimunlsdsiu
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a P ' . .
YOIFINGNIA T MUTTIUAMUNUIYIIUYDINSUNMDNAN  (Estimated Universe Score
4 . s - .
Variance). FIA0ANABINUAITMNUA LU UTINYDINTUUUDFI (True Score Variance)
= ] [=3 -] (] o & v
YoM ianasgudn  Seasdsrnuausdsdsiuvossstliznsudu 9 7
\ 4 . :
mﬂszmmmmuﬂsﬂﬁwmﬂ'nuﬂmmﬂaau (Estimated Error Score Variance) N3
= 5 [] Y ] P o ] = i‘u’f‘
Jnreludu 6 swdy ldmuiavewnquitedunaneeds q  udlumsdmszddu
[ 1 ] da o
D Study 81 6MMUAYLIAYOINGNAIBINUANAN 10NN AATIH U G Study 1A
o o [}
1.7 mubusminuazmrinseddeyalujduuugn (Random Model)
oy A W 3 & o
Tasnsgungualetianine fio fasy np AU Joapu n; 40 uaznowlvamunisalves
& e A < . M
Tondilymindmua o Qouly Fuilunsfdnour 6 swdy uuu p x G : o) Aefaouynauh
P v A N ° '
Joapuyndofiudiegludoulvanunisaivealondilymndmua udifmdinm
»
wilsdsouvesailsznoudn 9 FEmsdmnanitee ldundsanuudslsou 5 unds

¥
(Brennan. 1983 : 27 - 28) WOUUNUAWUNUYT Venn 1A anmMsznew 1 Fail

n.a’(pc)

nincoz(p)

n o’(i:c)

i

nn o’ (pi:c)

mwlsznoy 1 uwugll Venn namansfusznsuaunlsuiiuveswumHy p x G : o

4 v
10 i waz c iilussflszneudy

-T-YRY &t . ] 9 o8 e 3

awgleznuhilioniwandn (Main Effecs) 3 Uinaalann dnwasmdeaonu (p)

a o A o Ag oS- H 1
aninanindou lvaammselvedlondilgmndmun () nazdninanndoaouiiudeoglu
A o o c‘ . a o & v o o [ -
o lvamumssivesTandilgminsdmua ¢ : o uoziiludninavoalfauius 2 unds Ae
< ar ] o A < a
Ufduiusszndndaouiuiou lvaomumsdvedlmmdilgmidmua (o) wazfaouiy

$ e 4 4
Yoapuindsegluiten lvamunsalvoslandilymiidmua i : o
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s sdinvoamdnig MeiH IR0 Mean Square Ia¥ Mean Square
fmTaold ANOVA DY Factorial Design p x (i : ¢ lummdszinmuannmundsdsiunn
Mean Square 1fu’l‘ﬁqw:mwwadnﬁaoﬂﬂﬁmﬁ'v;ﬂnw 1Y

gastumsdsanasanuilinweurdsing  dessdsznouiitnuiiv
suftseneuduitomaazimua s rwdiiuissniuesissnouduuy Nested

o
1§qa3v81 (Brennan. 1983 : 130) Al

EMS = o (pi:e)+n,0°(pc) +nn.o’ (p)

EMS., = o(pi:c) +n,d’(pe) +n,6%(i:¢) +n n,0'(c)
EMS;.., = o (pic)+n,d(izc)

EMSy, = o {pi:c)+nd’(pc)

EMSg;..) = o(pic)

LA

q' o o F ¥ 3 1 =
Tnssadvvesaumriiduiuiivupugld Vern 498w nanfe lwamnon p
YsznouR UM (Term) A1 9 3 Worl 1 p, pe Hae pi : c AumeunuNTovosgnslums
Wif EMS,,

4 4 2 ' ' 1 -

Wi pe Fududiudmszninnnay p uag ¢ Ysznoudau 2 moudieo pc uaz

.4 i f ' o > -
pice fifio mouTUTINgogMIYNiiBaBagAT TumInAt EMS, e AniuSemuisoadi

¥
gasmat Ems 18Taverdvunugdl Venn Taold oy Wudaguaon Seafilsznomiulisy
» »
p uovat n; headdsznowiulaili i Swegdionny n, dresdilsznouiulill ¢ Jwegdae
A P4 o A oo e @

gos luntfmnaidisssnysznoufidniduuuunay fie finsesdlszneudmua
wozosflsznoudu uazpliuuanuduiuiszninesndsznoudluiuy Nested aunfili
Joulvaawniselveslendtlymndmuald ¢ dussdisznoudmua gaslumsdiuow

- ' 4 : J o
FamaunaanuulsUindeanslssanuanu®afl (Brennan, 1983 : 73 - 75)

EMS; =  nno’(p)
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4 A o
ilosnolszneuiionlvanumssives Tendilguindmuald ¢ duosmlsznoy

-t o o -} - [] : [Y] o ot cf
SamwTlnnusugiife mdefivarenoy p iy Aunugild Venn lunmalszneu 2 dvli

mwisznou 2 upugll Venn namiesiuiznovaulsdsvvsuunuy p x G : o

A, Py
iie i Wusailsznougu uaz ¢ Wuosmlsznoudimua

¥ 4:‘ L) 1 =
smmdnlinilden 6 smdy  dudnlsznaanunlalsaufiuiedves
4 o_od v '
OAANNTEYIEYINS  (Parameter) voddoulumisiafifiving 1w nanfe Wuanu
= ’ A P 3
wlsdsuveadomon 1 9o fndingludenlvasmmiaiveslondilymindmua 1 Sou'ly
wu o(p) dludnlszinuninealslsuves F(p) mnvanuh nimlsznnsih
»
at LY at T A L
msiatiu wz1dnziuusenindou () udazaunnmsaoudoaeunng To (N reglu
4 o o a0 A a
doulvamumsclvoalondilgmndmuann 9  dSeule o luenawvesmsdiuns
=1 o v o
AvIMMImALYBNTRITULIARZAY ABAZUNUIORAN (pp) dntusnanuudslsmuves (yp)
vinmsaeudayn q aululizinnife o (/.tp) wieowidoultiwh o (p)
é L = W
AnuBYIdsanvesnzuuMonan  Rasatuamuulilsauvesnzuuus T wmguimsia
WINTFIUIAY
o A oo = M P <
ui 2 nuAeuudensdaduleagduds (@ swdy) Hudumsiiwaiidnn
5 =3 ar A
mytsznaanulsdsnlumsdnyuienisagdnse (G Swdy) vudonitiammnzay
d Y = Y
nganwldmsaadule Tvunoudsi
2.1 fvuapnanueansaqUdds Universe of Generalization) MN16ile
o o L] -3 o g A LY b
dhwinedigues D sudy WRudinsdmusdnuuzamzveaonanveamsdrdaidaaduly
¥ - 9 A u': o o ar - |
Rosnmsdudats ewesdsvnsudautonlvimualuenanvoamsdunahvoniuld nie

o1 uiFatoy (Subset) vouonANYIMIFUNANLoUSD1A (Brennan. 1983 : 3)
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22 dwmuagtiuy Modeh) mnwta Moz ldyluvnia 1wy gluvugy
Lo d
(Randam Model) W383UtiuuRMUA (Fixed Model) nF03uliuunmmy (Mixed Model) &alay
nanmandnn i lueauuugudiga vseshlimsagd$eddldnthavanenduen
uuuHIues lyeouuusimuanudiau
2.3 YNIAVOINGUATIDLIIVEA D Study (D Study Sample Sizes) HWWDI
-] A ‘o -] )
Swouiten lvussesdtizaoulu D swudy Liduludeanilon uazawnsodmualduandrs
9nlu G sudy Taelddydnuel (1) imuvinavesnqualednlu D swdy 5y #, uaz 1,
e 3 A ! o a0 & g LY
unusnudeaoy wazieu lvanumssiveaTondilgmiidimue  Feozduegiuanuenule
YDAV
24 fmualassadwusawuiidnm (O Study design Stucture)  Inzaadn
= -~ [ w o Py b 4 Qr = 1
vouuuRAnYT niennuduiuivetssndsznoundnu 11019vzdesmsdadulen
S w o o o A r o A ¢
Tumsaouiu dnFouyanuienoumiloudunn #; 4o wazdulenlvanumssive
A U & A [ 4 ) 4 LY '
Tondilymindmua 7, deuly yadoulvhuwuusudsnandioniiu p x 1 x ¢ Funnh
o W Y ' '4 LI o 1 M 4
aanusdalngjunuesnszneulu D swdy ualisuiludesiutwiueouely wewnson
b A L] L3 i L4 A
wnnud@uiususudu q 0 1w dasunnauirdeasuyndoiudsogiuiouls
C{o L + H
aownisaivosTonddgmiichua tuuiaudwd iy px g ©
¥
25 msdsznumanuudidiculudy D Sudy  (Estimate D Study
. n’l’ d’ = 1 J L] J " ar a
Varinace Components) Tuduilselinisdszanuannuuilsdsauiuuinlyd dusgfunisda
fulsvenindde Taverdvransusznualudy 6 swdy dhugu uazIiaeandosduy
. & U d - t
HYULHNIRZYHIRYBINgNFIatwhneImsAaduly wuluwuuusy p x 0 @ © Wuw
o U ' A 1o ' )
doindoney = a7, nasvinaveatowlvamuniseivealondilgmindmua = K, Auierm

Tuasnde Uil (Brennan. 1983 : 58)
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1 J r
A3 1 naaamsdszinumanuydsdsiuiuininiveuuuusu px @ : ©)

anuidsdsandmi AusUINIRNAMIAYDINGUAIBIN
o*(p) o (p)
a(C) o’(c)/n,
o(p:1) o*(i: p)/n;n,
o(pC) a*(pe)/n,
o*(pI:C) o’ (pi:c)/nn,

\ p; '

26 andszinumianusdsnvesnnuamamaey  wensinmydizinm
foslsenounnnlaian  (Vaiance  Components)  amigiiuunazvinaveangualetn
P 9 a 3 1 & & ' o
fdeanisuds deszdealizmumanulsilsussnnusmandeudsniaiu 2 wila 910
Tnssadrimu px @: © 9218 Brennan. 1983 : 5)

4 o
261 mmuﬂsﬂﬂuﬂmﬂmaaulmnﬁuusaf (Absolute Emor Variance)
@ L4 LY ) 1 L] d at
Wiudgdnusih o?(4) duammlsdsnwermananssnienanni ldnnmsduna
w :I 9 o ¥ o u’:
fupziildnnenanvesidiaey fununarawinvesmivsilszneunnulsusiuiavua

snduanuulsdsauvsansuuuenaw o‘( p)
o(4) =~ (C)+(1:C) +o*(pC) +0°(pI:C)

262 nrulsisunmandsunyuduing (Relative Error Variance)

Wagdnuaih 6°(5) waernbznaldh () dummrmulnlsnwewmad

suindmndsaunziuiidunald  wardnudiauunzinuenan  furunneauIn
vesthesiisznounnuulsulstsnsswindsiigniaduesiszney Facets) Bu 9

o’(6) o*(pC) +c*(pI:C)

L4 ~ Q“ = :
27 msdsznamdnlszdninsagddieds  duduganioves D sudy

=) e a a = o ad
Aomsfnumaulse@ntnisagdhads (Generalizability Coefficient) Fubudiivafanay
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v 4
1¥ofio18y0eM3A (Dependability of Measurement) (Feldt and Brennan. 1989 : 141) ¥s1¥f
gaisdnuldnndanduszninanuladsvesnzuuuonaniazanuudsilsduves

A ar P2 v

azunundunainiands
o - ] a o T a oo J
lumsTanuudanguez 1dgasilflumsdmnudidulss@ninsegdadadai

(Brennan. 1983 : 17)

o’(p)
p)+d(5)

Eo =

A | b - q.. - A [} ot é &
dio Eff Ao mdwnlszdinimsaqddnds falianumunosudvaduanudony

Tumsiinsizosdliznon 2 safilsznoy Seezsznoudae i uaz c @y p 1
lﬂﬂédﬁgﬂ’?ﬂ {The Objected of Measurement) '-'Alﬁﬁ’mcl‘lffﬁ;w wmaﬁ«é’aav tysuusu
(Bremnan.  1983) w2hiFon p Huesdlsznen (Facersy oonlsiamlumsiimazdanu
wislsau maveamalfiides 14omsnandn (Main Effects) wazdnfwasiy (Interaction
Effects) teue uaz p fvziudninandnlunawg drd1e dedatu luanudniusves
pafUsznouilunuy p x G : ) Sndnandniiiger18ud p, ¢, i : c uazBnEwaTwe: 18un
pc it pi: ¢

Tussflsznsuiiinamduiufuuuse q Hadwfi auamandeulunsia
1R egfunavesdninasoy uaihiel Wy tueaduszneuiiinmduiudiuy
i:(x ¢ mwﬂmmﬂéau"lumﬁm:s'maq"luﬁuﬁwaﬁﬁn i:pec UAZMUY i :c :op
(Brennan. 1983 : 27 - 28)

[WIHUBUNA1IT UENVINFUNUUGY (Random Model) 1 Yin3duaulngjdation
Wyuvunan (Mixed model) ﬁoﬁvfm.luunfiu (Random effect) UazjUuVVAMUA (Fixed
Effect) wayag lugluuy i Tunsisuiidedldosdilsznon fe vinSou (p) Sereu G) waz
doulvamumsalndimun © Fedanudiuiiium p x d : o fie niSuuihioasy
yndouazd oaeud srudseg luid oulvaniunirse vealond i ymrfl fmua

np < Np —>00, nj < Nj —>00, Ud¥ n¢ = N, > 00
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(og> Dj» 1c) fio Snuiteulvupsesflsznoy (Facets) p, i uaz ¢ mwdRuly
G Study 4 Np, Nj, N fosmauitouluvesssrisznon (Facets) P, 1 uaz ¢ awdwulu
D Study Fufuserihul@nideulvvnseadilsznon (Facets) Yiu 'lﬁ'mmm’femsﬁu
(np < Np —>0 uag nj < Nj —>00) waunmnmssimualdnei me = N < 00)

a/ o * . J
(Brennan. 1983 : 48 - 49) AWNUYI Venn Tunmiizneu 3 Asll

a'(4)

Touwal Variance

o t J 'AI h o
Amsznoy 3 WANGE Venn tvasintssnuanuslsdsouvosiunnimiuvessiuusy
px G: o Taodmuald p uor i Wuesddsznouduudeis mp < Np —> 0

(nj <N; = 0) uaz ¢ diuesdilszaauiine (g = N, < 90)
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[UTUUDU (Brennan. 1983 : 51) lAauegaimidszanumanuulsdsves

JUuuURaN (Mixed Model)

5(alM) =5 (a) ;—(’Zﬁ%

de & (@' M) wny  swlssanuamuslsouves @ lugiluvuwen
F(Bla) uwmw sulsznusmulsdsiues a Tugdsuudy
~ 1 = o a
&(f) uny Assnuaswlidiuvesesndszneuidaiiiy

iidusglugduuugy

.o 4
F(Bla) uwmu swawideulvuiovunavouenan (N) vesnsilsznoy

#nluidiy ualifiludidy a Fha -1
a-pl
g » A i i = L3 to a4
dmiy (B Mlszneudwmsguiutiuds F(Bla) wddmamlisia
N —> ) nnimsTw () sznoudwoaflsznoy (Facets) quitiauasesniyznou

fmuaudamninsswssiunaniy o (a)

msdsznamasuslyauveamd s 4 Tumsinyusiomsdadule (D Study)
lunsdnyuitensaqldheds G swudy) ewiloniddydnusd o’(a) unush
annlsdsuveunds @ W q dmiunsdomwiienisdadule © Swdy) ld
dydowe  6°(@)  unudeWiiuhnnusisuifinsannndundeveanguiedie

A ar ar 1 CI,
voutou lunisda dsaunmsdo 11l Brennan. 1983 : 57)

e &°(@)  wmu  Awiutlslsauveunds @ u D Stdy

~ 3 1 d
&(a)  wn  swmudnlsauveumas @ u G sudy #lén

NI

194563
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— - | = 1
d(a) wu 1§ a = p uazdnmiouilanan ldvesvuraveingu
A2061 1410 D Study szdeseflu @ snidu p
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P X (I.C) DESIGN - [ - RANDOM, C - FIXED
D STUDY DESIGN

OBJECT OF MEASUREMENT : P FACETS : C I.C

G STUDY POPULATION SIZE : INFINITE G STUDY UNIVERSE SIZES : ] INFINITE

D STUDY POPULATION SIZE : INFINITE D STUDY UNIVERSE SIZES : 6 INFINITE
D STUDY SAMPLE SIZE : 40 D STUDY SAMPLE SIZES : 6 ]

VARIANCE COMPONENTS IN TERMS OF
D STUDY UNIVERSE
(OF GENERALIZATION BSERVATIONSSIZES)

VARIANCE COMPONENTS IN TERMS OF
G STUDY UNIVERSE ) SIZES
(OF ADMISSIBLE OBSERVATIONSSIZES)

VARIANCE COMPONENTS VARIANCE COMPONENTS
VARIANCE FINITE DSTUDY  FOR MEAN SCORES VARIANCE FINITE D STUDY  FCR MEAN SCORES
COMPONENTS UNIVERSE SAMPLING --+rrrrarevemmrrrmaresns COMPONENTS UNIVERSE SAMPLING -----ve-ervemrmmmmenorones
FOR SINGLE ~ COR- FRE- STANDARD FOR SINGLE CCR- FRE- STANDARD

EFFECT OBSERVATIONS RECTIONS QUENCIES

ESTIMATES  ERRORS CBSERVATIONS RECTIONS QUENCIES ESTIMATES ERRORS

P 0.032390FM  1.0000 1 0.03239 0.00848 0.03239 1.0600 1 0.03239 0.00848
c 0.00231 0.0000 & I 0.00231QFM 0.0000 g8 e -meee-
IC  0.03188 1.0000 30 0.00106 000034 003188 1.0000 30 000106 0.00034
PC  0.00674 0.0000 6 e SR S S 0.00674 0.0000 8 - -
PL.C  0.18020 1.0000 30 0.00601 0.00028 0.18020 1.0000 30 000601 0.00028

QFM = QUADRATIC FORM

STANDARD STANDARD ERRCR

VARIANCE DEVIATION OF VARIANCE

UNIVERSE SCORE 03239 17996 00848
EXPECTED OBSERVED SCORE 03839 19594 .00848
LOWER CASE DELTA 00601 07750 00028 GENERALIZABILITY COEFFICIENT = 84356
UFPER CASE DELTA 00707 08408 00043
MEAN 00202 04497
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Toandilgmindmua)
P X (I.C) DESIGN — I - RANDOM, C - FIXED
D STUDY DESIGN
OBJECT OF MEASUREMENT : P FACETS: C IC
G STUDY POPULATION SIZE : INFINITE G STUDY UNIVERSE SIZES: 6  INFINITE
D STUDY POPULATION SIZE : INFINITE D STUDY UNIVERSE SIZES: 6  INFINITE
D STUDY SAMPLE SIZE : 40 D STUDY SAMPLE SIZES : 6 6
VARIANCE COMPONENTS IN TERMS OF VARIANCE COMPONENTS IN TERMS OF
G STUDY UNIVERSE ) SIZES D STUDY UNIVERSE
(OF ADMISSBLE OBSERVATIONSSIZES) (OF GENERALIZATION BSERVATIONSSIZES)
YARIANCE COMPONENTS VARIANCE COMPONENTS
VARIANCE FINITE DSTUDY  FCR MEAN SCORES VARIANCE FINMTE DSTUDY  FOR MEAN SCORES
COMPONENTS  UNIVERSE SAMPLING -+-vrvssesreressersmrens GOMPONENTS  UNIVERSE SAMPLING «rr-rnssreserssssroreees
FOR SINGLE  COR- FRE- STANDARD FOR SINGLE COR- FRE- STANDARD

EFFECT OBSERVATIONS RECTIONS QUENCIES ESTIMATES  ERRORS OBSERVATIONS RECTIONS QUENCIES ESTIMATES ERRORS

P 0022490FM 10000 1 002249 000864 002240  1.0000 1 002249 000654
C 000000 00000 6 @ - weeee 0,00000QFM 0,0000 § e
IC  0.02054 10000 30 000068 000024 002084  1.0000 30 0.00068 0.00024
PC  0.03506 00000 6 -~ 003566  0.0000 B e e
PLC 021278 10000 30 000709 000033 021279 10000 30 0.00703 0.00033

© QFM = QUADRATIC FORM

STANDARD STANDARD ERROR
VARIANCE DEVIATION OF VARIANCE

UNIVERSE SCCORE 02249 14887 00654

EXPECTED OBSERVED SCORE D2gts 17200 00653
LOWER CASE DELTA 00709 08422 00033 GENERALIZABILITY COEFFICIENT = 76024

UPPER CASE DELTA 00778 08819 00040

MEAN 00142 03774
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P X (1:C) DESIGN - [ - RANDOM, C - FIXED
D STUDY DESIGN

OBJECT OF MEASUREMENT : P

G STUDY POPULATION SiZE : INFINITE

D STUDY POPULATION SIZE : INFINITE
D STUDY SAMPLE SIZE: 40

FACETS . c IC
(G STUDY UNIVERSE SIZES : & INFINITE
D STUDY UNIVERSE SIZES : 6 INFINITE
D STUDY SAMPLE SIZES : 6 5

VARIANCE COMPONENTS IN TERMS OF
G STUDY UNIVERSE ) SIZES
(OF ADMISSIBLE OBSERVATIONSSIZES)

VARIANCE COMPONENTS IN TERMS OF
D 8TUDY UNIVERSE
{OF GENERALIZATION BSERVATIONSSIZES)

VARIANCE COMPONENTS VARIANCE COMPONENTS
VARIANCE FINTE DSTUDY  FOR MEAN SCORES VARIANCE FINITE DSTUDY  FOR MEAN SCORES
COMPONENTS UNIVERSE SAMPLING -----e=ssresranmacnorrene COMPONENTS UNIVERSE SAMPLING -----ssraeecreronemmomnsas
FOR SINCLE ~ COR- FRE- STANDARD FOR SINGLE COR- FHE- STANDARD

EFFECT OBSERVATIONS RECTIONS QUENCIES ESTIMATES  ERRORS OBSERVATIONS RECTIONS QUENCIES ESTIMATES ERRORS

P 0026110FM  1.0000
c 0.00000 0.0000
ILC  0.01933 1.0000
PC 001064 0.0000
FIL.C 0.98776 1.0000

1 002611 000723 002611 10000 1 002611 000723
6 ceee 0.00000QFM 0.0000 § e S
30 0.00064 000022 001933  1.0000 30 000064 0.00022
6 e e 001064 00000 § e
30 000659 000030 019776  1.0000 30 000859  0.00033

QFM = QUADRATIC FORM

UNIVERSE SCCORE
EXPECTED OBSERVED SCORE
LOWER CASE DELTA

UPPER CASE DELTA

MEAN

STANDARD STANDARD ERROR
VARIANCE DEVIATION OF VARIANCE

02611 .16158 00723

03270 .18084 00722

00659 08118 200030 CGENERALIZABILITY COEFFICIENT = 79845
00724 08507 00037

00146 03823
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1.7237 0241 0140 3.0766
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