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Manisa Cheunijit. (2016). The Construction of a Physics Achievement Test on Geometrical
Optics and Optical Instruments for Mathayomsuksa Five Students with the
Application of Generalizability Theory. Master's Thesis, M.Ed. (Research and
Development on Human Potentials). Bangkok: Graduate School, Srinakharinwirot
University. Advisor Committee: Dr. Panida Marungruang, Asst. Prof. Suwimon

Kritkharuehart.

The purposes of this research were to construct and examine the quality of a
Physics Achievement Test in Geometrical Optics and Optical Instruments for
Mathayomsuksa Five students in terms of Content Validity, Difficulty Index, Discriminant
Index and Reliability by Classical Test Theory in Comparison with the G — Coefficient, which
has a different ratio on the test. the samples used in this research were MathayomSueksa
Five students in the Science and Mathematics Program, studying Geometrical Optics and
Optical Instruments. They consisted of four classes from Thawaranukul School, and four
classes from Satthasamut School in SamutSongkhram. There was of total of two hundred
and ninety five students selected by Cluster Random Sampling. The research instruments
were the Physics Achievement Test in Geometrical Optics and Optical Instruments had a
different ratio on the test.

The findings were summarized as follows: 1). The Content Validity of the three test
patterns, thus the first pattern was Multiple Choice (MC), the second pattern was Modified
True-False Items (MTF) and the third pattern was Compound True-False Items (CTF)
ranged from 0.80-1.00. 2). The first pattern had twelve items. The Difficulty index ranged
from 0.46-0.69 and the Discriminant index ranged 0.44-0.63. The second pattern had twelve
items and the Difficulty index ranged from 0.46-0.59. The Discriminant index ranged from
0.60-0.80. The third pattern had twelve items and the Difficulty index ranged from 0.45-0.63
and the Discriminant index ranged 0.58-0.72. 3). The Reliability of three-mixed sets had
a different ratio on the test. Set 1 ratio 1:1:1 had a reliability of 0.891. Set 2 had a ratio of
1:2:1 had a reliability of 0.901. Set three, ratio 1:1:2 had a reliability of 0.952. 4). Three-mixed
sets. Set 1 found that G — Coefficient was significantly 0.966. Set 2 found that G — Coefficient

was significantly 0.975. and Set 3 found that G — Coefficient was significantly 0.961.
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1.1.4 wudunadedngaguiiiaudung (Fuazyy) nvualit szezdhg s svey
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1
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WWIANIN Y uazauadag ¥ HAudNiusAannig
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1.1.5 Usngnisninifaaiuwas uawinliifindsngnisalisssuafvanaeting 1
dl , = i = o, = Al o , oaa o
HaUAIIENULBRTNA AL waanEneenuIaINtBENAsNAR19] ML uasusAazaniniu
@@ﬂuwxv‘hguﬁmwmq A (F81N97 N1INTLANEILEN
v a dl a Lol oa/ % o v a 4
24 AAINNINLaaN RN UAz a9t LN LawnAN1INIzAeLaL P
nauuNA N RanaFu99La9119
v 1
NN9INNAA LAAAINNITFNIULALNNINIZANELANAANAINNANUI LTS TUAR LN HAL AT
AR NRETIT A9 UN S
1514 1NAAINNITNULUaAT TULITTINNATUFANS7) NI TAINNUNLLLL BRI A Y
Fusina-livinAu dnifaluiBu e nalA NI LUBLANANTUNIN 11U NZaNIIEuTa N
1.1.6 AugiUnend A ngEesanninisuas iy nszaniinlae lauduns uay
3% FINMINANNIININWEY 111 NITATNAU 19N IA9LAS WIUEAL YN Na319ATaIRanay
rdl < v 1 1 d‘ v 1 v & v
qunsaimilulssTamiléivaraacing mu wisesananiw ndesnneagy ndesaansaeil nang
angsal waznaasdaaneling lupu
1.1.7 ANEI19 WARANIHALAL AR N AN LABNNITALAY WANIULRINDDN
ANLAAINNDALAIARURINUI LA UIATATINT IANANIULAITAILNAIALDA (TN
Wandde4ad19 (luminous flux) WandaeIadI9 Mo giu (Im) AINAIN LuRUATULaslR7)
[ o 1 1 o 6 | 1 1 da’ dl :/I dlv A F 1 = ] [
WNaRT189192 9N ANTRDI4I AN UNFAIRINNTUWAS Yisa E = ~ ANadne lvdae ang
(IX) ANATNTANANATYAENNTNBUTILLAZNNIA AN NLIARa N ITIUNNZAAN19N9T1
1.1.8 nsouananz HedaniluadaasniauazideageuIn N99AINAIN
NN Aednserinaevszinsrdauazinistlesiuethamnnzan Ravduaniudunsesemadiv

LasLuansn uaraiavinWigay@anisuaamiuld nsinsuluaninwandeniiaaiuadnedias
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q
v 1

a 4 al dd‘ 1 v = 1% a al 1 al a s
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=

a A =) A = 1 = 02/ a a a aa
N 32 AR ANTALURRY ANTALANHIN LAZANTAUNLULUED ﬂ’]?N@N@’]?@ﬂjNQNVI@

A azliansd

eR

)}

a A a a A al 0” a
AN 3 A AR AITALAN FNTALUED LLAZANTAUNL

NNINeAuA89ANe) BanaInazluet fumadgUnaennnulietnamunzands

Re

1 a A
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a al a og/j al o v al a 1 % alal al
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A = A a 1 al 09/ a a
A UANAMADY WANAWAINIY ULATUAIRYN RTEn
3 Al Y dl o L
1.2 qatlszasAniaiFei Fa uasuaviiauginn
anntudnginnisdewIneaaniuazmalulat (2554a: 145) lfiuunqatszad

o I

al % dll 3 Ny A A a Aal a ala 1 1 o a
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ALARINAIMNAINITO AT

1.2.1 asunglfduaspdeui uuunssfaadnsnizongann

1.2.2 @LNENNIATTIDUTDIUAY UASNNNIATTIDUTDIUAY

1.2.3 PATWAUS TUA LAZTDATBININNAARINNTZAN N TAL AT UNTNLAY
NNFAUIEL

1.2.4 adunedseluniraanszanansunaznszaniaa ludamnlszandu

1.2.5 A5UNENTUNLUUBI LA

1.2.6 83U18AITHINWY nYTevaUad wazldngresaiuadasuiengnisasiiou
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=l
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1.2.8 23U181310N190IN1INILALUEN 9 NINFNAA UATHIIA

1.2.9 a5U1anann1snnuaeiaugineal 1Hun F3BIRNENN naesnnegy
NAB39aNI9A LaTNaBdmIngsml

1.2.10 83118AMATIe NMsthAaEiEasnaugdng waznisauenansnn i1l
Famtlszandu

1211 emnemslfaudiledon lunsueafuresauaemdusazansnens

1.2.12 98LNENNINEIIUARNT 19977

a a w

2. NMFIAAUNNENAEANNUUIAATBILQN (Revised Bloom’s Taxonomy)

aa o

2.1 WA UNNENAE189LgN

ugH (Bloom. 1976) 1841 N13iaun1saeunazlszay Audizanasilss@nsnan
09; 2 4 o 1 Y o 1 dl vy o v a =
1 fasuazfiasinuunqasaunalidaiauulueu e lifaauniuauazannanssunisBew
soniaimlsviiunaligniies Tne ugu TaWmuwIqasannenenisAn Aol a.A.1950-
1959 WamatAg NN19ANEN LazEi3NIMI9aN19AnE1 lun198a1LUNAAReUNI889N19ANEN
atnaifluseuy qaxsunnanansAnE A sndaaesugu lFFuntsaanFuLasinistin i 14

1 v 1 o v oY/J al dl A o o =
ALNNANIUIN LT ﬂf1auﬂﬂ‘lﬂumuwﬂﬂugm:memmmmmwLmuﬂmiﬂum 491 N1T

= A

1% c 9o o 1 vl o o’/J A
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' 1%
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NNy Feazidneuilunszusunimmiedyandusiduduuazazfas- iisau
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o ar A o &
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Usﬁ@uﬂulﬁﬂﬂﬂ ﬂ']?LLUQ?Z@U%u@mﬁQJWqu@QUQN WLiﬂﬁ@ﬁﬂﬂuwugﬁuiﬂ@jﬂ NiugauLilv 6

=
U ANU

R
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1. ANNT (Knowledge) HNEDe ANAINNTD TUNNsTazanan Lazsvanlé thaaiy
ildl Vo v v 1 v dl o/ v 1 dl A | o/ ul/ aa

AN IATUl g LHun Aaanginaaiudeyasing o Manzasizadunaniia 4 1d 35019
nNezUaunN9ang < TRseaine annaes@ering o wazannsnananensaninlaeninn W vise
38171719 wLNUszinnmNansUANFudauanntias lduinan

2. ANt la (Comprehension) “une D ANa NITluNNT A NNNNY w4

A < Ao Wy = o ,

ANNUNNE BazAgLANNNE visaliawtaunivun Tl 18 Tnenanseuanldilaeuulas

3. et I (Application) Munatiy mananngnlun9tindas 35019 NOw uuaAn

[ P | Ry [

1l uannunnsaiiuansisa i Gewgun

4. N19T3ATITH (Analysis) UNNEDY AINNAINITDIUNNTREN 914U B9AUIENa LR

asududeusaniugdau o A uduiusssndnedoutia esina
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5. N1749LAT1ZA (Synthesis) MNNED9 ANNETNITO IUNNTTILTIN ViseunesALsEna L
A ] 1 v o/ dl Y @ LK e [ a 1
wsadausng ) annsudu e liduninwadlaganysal unszutunisiansanusay
doutat 9 uiadnrauiulunnaany Winamelulisedalud aquisnairandnnisnginod
dgj Lﬂl a QI 1 %
TUNDBBTLNLRIFIN 7] 15
6. N3UsxLRUAN (Evaluation) MHN8IDG ANNAINITD MNNTARZL ﬁmm@mmwsﬂm?ﬁa

a 1

1 = o A [ Lﬂl o v a a o a al A a 1 QI 09;
N TmmJmmmm@mmgml,ﬂulmmmmu 11 NVTARRUNAN ARAUAR YTaLlTziduINdeuu

v
o

Y ¥ = | P A
5 11k gnéiasisald Tnatszunaniainasuiianuning
agalafimninianuapdeuuasdiadninuesqnianiefingin waunesdi(Anderson)

9/491 Y @ 1 a a o o ] 2 nI/ {
Thalitmiugn nszuaunimanvsilygniauelee ugu W ligaaudinlasasauialilan

| (2 dl

nazuaunIsAInNand ldansaviufenisamaenaniuls uazazfiesussgnszuaunislussdum
pnanliflAisunanan RsazanunsnussgiensvUaung s AUNgals
2.2 MeUfutlpansanananienisAns1e9Lgy
199 1 A.A.1990-2000 LaumB54U wasikasniang (Anderson; & Krathwohl. 2001)
TA5ugennsdanunnqmassunnanianisAnm ludina lidasiantstin 1w dannsuiulgs
o 1 =2 dl ] o & & o dl
N33 1UUNAANIUNIENIINIANE Miaualae uauneddl uay uammilmag Wunisdiunlaau

=

qadszasAn1efinunnstoynyn luaesdszifiu fe n1sdiunlasudunauuazAndnein 1l
nszuaunasiloyayn wazivalassa3eanismneniiluaedis Ao
2.2.1 malfuulasuduneuuazadninlilunsyuouniswnsiloon

o o

adudureInszuaunImetiy luqmsfsnianensAnsfunmsnde
dl [ [ o o 09; :// o dg,
1euguNLFulgelua €apsianALd 6 4u A9l (Krathwohl. 2002: 213-215)
° ; = = ya
1.41 (Remembering) %1180 AINAIN170 TUNTAGEN AN HBE lW
WIHIANINANTEEZENRaNNT wialszinneeyls 2 Anwouy Ae
1.1 a4 (Recognizing)
1.2 32an# (Recalling)
v a v =2 ¥ ¥ % dl s b4
UnBeuazfiosaInmmszanty wanesenisld uenls svy vaneld (s
o 1 o a ] =< ' ¥ o ogj o ¥ ¥a !
FARENNANMTEN LU 92 9EAN Uan vied Misnenisvingn a1 liinauvung Titlenw
T 9eanlh uanesanisld vanld sy uazuanaels Wb
2. i1l (Understanding) uneifia ANg1Nns0 lunsnIuiAANNANg

o o o

PRIANNA FIENET kAzN13R24199NALAN) i unanIaInnIraeu utdszinneayls
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2.1 fAH (Interpreting)
2.2 anpinaeing (Exemplifying)
2.3 auunilszing (Classifying)
2.4 491 (Summarizing)
2.5 aUNU (Inferring)
2.6 iUy (Comparing)
2.7 85U (Explaining)
| v = o 1 v a
UnFeuazfesiiaNaINIn unsilaauuNng anfaedne a3yl 1989
2L NAINTEN L1 85U wila nanAINN BNFeENe AANINLsznaL Apuy tiamans
al %2 o o (<1 %
a7t AAN uaneLaUEs wazuanlamanndiAey s
3. szl (Applying) nunefe A ua1snlunisaniiunissald
= ac] % rd‘ o v ] 1 v o A
suidavdsnisnalfiannunisainnivualil uwdstlszinndesld 2 ansuz As
3.1 AU (Executing)
3.2 M luLpseaie (Implementing)
o o Yy = o Anea v a
UnFauagzfiasdanuaiuisalunisiinszuaunisnlisauiniunscuounisin i
dsegnsld uazufilailoym luanunisallusivsaanunisninednaadeiuls
o 1 o a | v dl % % v = o a
FatneAnzen w14 uwn wWasuudas uiilym wue whly @519 rauandiunig
A b2 a | v o 1 1 o a b2 b2 b % %
wanlfuny uazansn v Faatradu inBauarnimn lanugunisufloyun 1
4. AT1EH (Analysing) VN Angnnralunnsuendluilssnauaesds
FANNTTLALAUUI AN AN A UG T nT Ul sEnaL ANANNUEIENd19T8ddulszna UL
TaseasnaranviTadiutlsznatianne windszinneesld 3 anuu Ae
4.1 UanANLANGFN (Differentiating)
4.2 aplAT9ds19 (Organizing)
4.3 3rAnANTILY (Attributing)
dnizeuazsiadpnuainisalunisuenanieeniluden lnaaunsalivinuadn
v 1 dl 1 1 = dl % o v P 09/1 1
R D I g Fo e o N R YT ot TN M PR KL TN L R P SV T
ARt AT 1 A1uun wenuey Weauiay 4atszinn qailiu uanANLANENY
ANANITOE MIANANNUST UURLATHA UATRTUNEANT LY WA
5. 192 H1WAN (Evaluate) UN18D9 Aaug18190 N sindulalnaande

o A ' 1 1% o A
NEUTNTBNIRTINY LLU\?‘l.]iJ‘%LﬂVIEI‘ﬂ‘E]iﬁ 2 ANBUL AB



17

5.1 #799@8a1 (Checking)
5.2 ANINEIa1908 (Critiquing)
FaaeN9AInIEN 1Y AAAY 1A Fe9ansy anawsy Usziiu Uaedu THudle uay
Annnsaangnd luAu
6. 45194934 (Create) N80 AINANITRTUNITINAULTENa LA
st Faaguluun vy Aflaenuidenlasfuadrad mgua videvn LA ndasnaiii
Funuy wistszinndesld 3 anuuy As
6.1 4519 (Generating)
6.2 7NN (Planning)

6.3 Wam (Producing)

1
a

ARa8iNaATINTE Kt AaNLLL 4974 Lduadalud ﬂa‘:ﬁwj ININY AU AN FhTN
NIUNE WEIN LTI1EL
2.2.2 MulANgs9antfe e fluaaslm

waunasdl war uasniong N tAseas 19 luliAfIuANT (Knowledge

o

Dimension) s lulasea31eresqatlszassnianisAnefiounmsdoyan vinlilaseadnalng

1
o a a a

Hanwoziluaesdii Nilszneudon ARGIuNszuIunIIETyaun wasRAERIWAINT aFu1e
AN RN AR BANIAINNANE 1N AR (Krathwohl. 2002: 212-213)
1. AanNNaaiudeLiaasy (Factual Knowledge) Munay dautlszna

2

P Ao o v o A o A o a Ao A gy o s a 9
Wuds’]uifluﬂL?EIH’QZZ[F]@QELW@W’J’]NL‘I.IWi’QLﬂEI’JﬂUZQ’]‘II’]Q‘IﬂVIL?EIu m'ﬂﬂummﬂﬂmmwmﬂfmm
utiszinnelald 2 anwole Ae
1.1 ayaginsaiudniianie (Knowledge of Terminology)
v = o = A !
1.2 ﬁ’ﬂNEL@WW3LﬂE'JﬂUﬁ"]ﬂ@ZL‘ﬂH@'ﬂﬁ“ﬂ’&fJuﬂﬁ‘zﬂ@U (Knowledge of
Specific Details and Elements)
v d' o o I =X a o o
2. ﬂfmz\lgmﬂ’m‘]_mTuWﬂu (Conceptual Knowledge) “d18104 ﬂgz@wuﬁ
1 6 dgj v v Idld 1 o/ ] 1 v
:‘zm’mmﬂﬂi:ﬂ@uwuﬁmmﬂimimamwﬁnmmsl,m&mumimmummu LLUQﬂ@ZLﬂVI?_I'ﬂ?_Iiﬂ
o A
3 ANBUL AR
2.1 paNingadunisuteduwazawundeziny (Knowledge of
Classifications and Categories)

2.2 AruEnaaiuUANNIIuATN13aUE19Be (Knowledge of Principles

and Generalizations)
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2.3 Aufneniung ey luna uarlnseaing (Knowledge of Theories,
Models, and Structures)
3. ANELAEAAUATA1LHUNNS (Procedural Knowledge) Munainia A4S
-dl o aa o 1 adal 8% A o Y o
AeALAEN1IM19U 11 FEN19UIANNEFANIAUAIUAD LAY WAz UANIN T N9 ldvinsy
dumew wmallA wazaanis ulszinnedesld 3 anmoly Ae
3.1 m’m}‘fﬁmﬁuﬁﬂﬁumxﬁumuimﬁﬂmLfaqu (Knowledge of

Subject-Specific Skills and Algorithms)

3.2 AnugRgaiumANALAZA TN 9 Il n1Lan Y (Knowledge of

Subject-Specificechniques and Methods)

2 dl o o rd‘ Y & o = acal
3.3 ﬂfs’mgmﬂ’}ﬂ‘]_lﬁ@ﬂLﬂm%‘ﬂlﬁjLﬂuLLu'J‘V]’]\‘leLuﬂ'}ﬁ‘ﬂWMuﬁ?zLUﬂUQﬁﬂ’]’j‘
NIITUNLUN T o (Knowledge of Criteria for Determining When to Use Appropriate

Procedures)

4. pyawginaanueAtlyan (Metacognitive Knowledge) Mineifig Aa1x3
4 5 5 o ~ o ~ B E X .
Lﬂﬂf)ﬂﬂﬂ’;’mgﬂfs’mmﬂ@miﬂ HAMUATENUN LAZHAIINIINUINTNITAATDIAWLDY LIS
Uszinnelenld 3 anwole Ae
4.1 ANgNeNALLMEID (Strategic Knowledge)
v Q} o P v v '8 dl
4.2 ANFINEINTLAIING AN lalueu Usznaufaaano unisnl 9
mmmﬂum?ﬁNmm:’gﬁ@uvl,ﬂum?ﬁwm (Knowledge About Cognitive Tasks, Including
Appropriate Contextual and Conditional Knowledge)

4.3 mm’gﬁmﬁumum (Self-knowledge)

AINN139LATIEIAALTTaIANNTFEUEANNaDTUALLETINNTABUANEN AN ART LAY

1
e a o

walulaginuue §adenudnqanilszasd 9a9 uasuaziiruginnl invusaenadediunisdn

AunnENAEANLUWIAATEY LN (Bloom) 4 52U 1Aun 41 Winla Uszend i uasiinseid



19

a ¥ a - - [ . .
3. wqugmsa'gﬂmammwmLmnammNamfmm (Generalizability Theory)
3.1 UWARNUgIUIBINg BN19aslEeBeANTeNaTeHanIsin
ATAULNA WazARY (A58 N1tyawn@. 2550: 12-15; 1989410 Cronbach. 1972) 14
o a o v Aa o 1 = A o a i
WA UINYBYE1UTUTLATI LA INUNTR N0 209HAN13TANAANTIN (The Dependability of
Behavioral Measurements) 41%3Ua011N190i2109N 133 ANAAN UL AN Tesiauilunganiu
Tumereanguneagdsgennuidenaaesnanisin (Generalizability Theory) 158 G-
Theory NoRlAzeNaHaAN@aIU (Reliability) AMNNYEIN1TNARBUULLAWAN (CTT) 14
4 ca d . o
annmnagnarudesiuluaniunisaiseNeulanmase udnsnizsineld e G - Theory
TRINANNARIALARAULBINITTARARINUATE WNAS (Multiple error sources) Usznavufiag
ANARIALARaUAtN9LT Wz UL (Systematic source) WATAINNARIALARBUEN (Random
source) N 1AMNARI AR UIINLNESUIUAILAEI MR BUNA HNITNARDLULILATAN
= Y a v ada & 1 o o
nounieagldnsdqlfiauedsiinmeiAiduiniaciuulsdsuaesazununan
pa1aAReuat 1 lusTILA NUMatE1e Milluaniunisnivse Reulareanisdn wu AvNen
PRIULLNAREL TATDIUULNARAL A1UIBATITBINIINAAAL A1UIUERTIA LTWsU 99N
UdniuirendnegaeuiuNanlaventsdn i djduiudsendnefaeuivgaresuuuaay
faauiuaferesnimasay Wudiu awinlinauuazainnsnnruaguunasniaaanaauls
@ o P CoA A o < ~ Y a & @ ad a
AraUszinu dulsednaninnumene1aIn199ngelu Ny 1asdeeasan vl sl sziiue
4 S g my . oa
AN TN UIBILATRNNDLANA LaznagniraInisaanuuun1sdinlilfinarainisdanaay
s = o Ay A o P °o o o = Y o=
WnsedegeiaszAunfiainis iedinall M iduarsauwnadniunisdndulaliodned

Use@nEnn NsuengaumINAaInAaaull G-Theory waasasnIndsznay 2

02 = 0% + of
aé &
Systematic random
error variance error variance

nnilsznay 2 nsuandaunaupanalAaaulu G-Theory (A3 ntyauand. 2550: 13)
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v o

N3ANHIAMNNUNITE DB 1BINANITARNNLUG G-Theory Ndannaddasfiuns

She

v
o 1 o o

1. AUANHENNInIeIyARa Y19AINT AUAR YinHe WTeAuanEuran Ty

3 B
' '

{unnsaesnisdn uedatluaniozai (Steady state)
% = o % 1 o o 1 s = ¢ﬂl
2. faaunwnsiuliazuuuiandieiuainnisdnlusdazaniunisal vsaRaulaves
o A 4 de L . . s -
N139m WaaNnaInANAaaLeaeuiluszuLetnaties 1 unas IngevAlsznausugmning
(Maturation) uazn19i21u3 (Learning) 531971901340 T ULMEIAINARIALARD LUBIAT LT
1Ea1nn13dn
dl a v og/l 1 Aﬂl o % %
3. Weasunfaaniangy Anuulslsmuresazuuundaunsld Usznaubos
3.1 Autlstlsuaesazuuuass dafluaauunnensinfiasessudsyana
d de s .
3.2 AL TUIe9AZIURANN AR AAARUNLT TS L LRLNaTIaE 1 WA
3.3 ANLLITLIFIUTRIATLUUAHARIALARD LN
a ANy o [% - oA A = ¥
ANLUIARLEY G-Theory AzkUW lEannsdnneliidnnuniralvire Seawlapaafae
= o o e 1 A A vy & o
LULARLgALRYY LaznINITaaUATIAtg Azuuunlfasldarunmmenaliataufiniingy
- - i AR
pzwuunlfazldidudaununnuesazuunassaailupzuuadenlfaannimageulunanes|
ADTUNTIARLLLLARLUANE TR UATHINITRRLNATE AT
1 dll A o v o Yy o a
N13M99340U AN UNTaNa9Kan199A ALl G-Theory Mg LFMNTN19IMARaL
) v Aa 1 dl A (3 ¥ o v 1
A1H1TDNINIFARUANNUTRDBIIELAN1ITALE 2 anwauy THun
1. AU Tenev09A kL RIUNTHNA b IE T AN NS (Relative) L1iNauila
- , \ =~ ~ I o v o o
HalBeLfaussudeyARaLEY WIE N, HAnuanisagaieslaieamauiungug aaufasiu
- p~ A o ! " o - o a @
WTe N. HANaInsngesanIndyanatunguiiesle wse n. lhazuunaAniiluazuuu
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A1319 11 Han1sANe" D (D-Study of pxt Design)

D-STUDY DESIGN

EFFECT 2177 1 atfufl 2 atfufl 3
Relative error variance (O'I%el) 0.719 0.360 0.240
Absolute error variance (U,st) 0.756 0.378 0.252
G-Coeff. for Rel. decision (p3e;) 0.968 0.975 0.963
G-Coeff. for Absl. decision (p4ps) 0.966 0.975 0.961
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PxT DESIGNS

Observation and Estimation Designs
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Facet Label Levels Univ. Reduction (levels to exclude)

person P 295 INF

task T 3 INF

Analysis of variance
Components

Source SS df MS Random Mixed Corrected % SE
P 10066.673 294 34.240 11.174 11.174 11.174 93.7 0.938
T 23.223 2 11.611 0.037 0.037 0.037 0.3 0.028
PT 422.777 588 0.719 0.719 0.719 0.719 6.0 0.042
Total 10512.673 884 100%




G Study Table

(Measurement design P/T)
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Source Differ- Source Relative Absolute
of entiation of error % error %
variance variance variance variance relative variance absolute
P mMA74
..... T 0.012 49
..... PT 0.240 100.0 0.240 95.1
Sum of
11.174 0.240 100% 0.252 100%
variances
Standard
3.343 Relative SE: 0.490 Absolute SE: 0.502
deviation
Coef_G relative 0.98

Coef_G absolute 0.98

Grand mean for levels used:

12.286

Variance error of the mean for levels used: 0.051

Standard error of the grand mean: 0.226
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Optimization
G-study Option 1 Option 2 Option 3
Lev. Univ. Lev. Univ. Lev. Univ. Lev. Univ.
P 295 INF 295 INF 295 INF 295 INF
T 3 INF 1 INF 2 INF 3 INF
Observ. 885 295 590 885
Coef_G rel. 0.979 0.940 0.969 0.979
rounded 0.98 0.94 0.97 0.98
Coef_G
0.978 0.937 0.967 0.978
abs.
rounded 0.98 0.94 0.97 0.98
Rel. Err.
0.240 0.719 0.360 0.240
Var.
Rel. Std.
0.490 0.848 0.600 0.490
Err. of M.
Abs. Err.
0.252 0.756 0.378 0.252
Var.
Abs. Std.
0.502 0.869 0.615 0.502
Err. of M.
G-Facets analysis
Facet Level Coef_Grel. Coef_G abs.
T 1 0.968 0.966
2 0.975 0.975
3 0.963 0.961
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