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#4478 37293 27 : MAJOR EDUCATIONAL MEASUREMENT AND EVALUATION
CEY WORD: GENERALIZABILITY COEFFICIENT / ERROR VARIANCE / TRADITIONAL DIAGNOSTIC TESTS /
[WO-TIER DIAGNOSTIC TESTS / MATHEMATICS

WANIDA BHU-IAM: A COMPARISON OF GENERALIZABILITY COEFFICIENT AND ERROR VARIANCE

BETWEEN TRADITIONAL AND TWO-TIER DIAGNOSTIC MATHEMATICS TESTS. THESIS PRINCIPAL
ADVISOR: ASSOC. PROF. AIMORN JANGSIRIPORNPAKORN, 185 np.

The objectives of the research were 1) to improve Mathematic Traditional Diagnostic Test and Mathematic Two-Tier Diagnostic

[est 2) to compare generalizability coefTicient and error variance of the Mathematic Traditional Diagnostic Test and Mathematic Two-Tier
Yiagnostic Test which had different test items and content mass. The samples were 686 Mathayom | students of Bangkok educational service
Fea in the educational year 2007 and & -nathematic teachers teaching in Mathayom |, The rescarch instruments were divided into four parts as
Bllows: 1) sum of integer misconceptual survey 2) Mathematic Diagnostic Test for diagnosis inconsistent concept 3) the tool for checking
paality of criterion-related validity of diagnostic test by using Thinking Aloud method 4) questionnaire about using Mathematic Traditional
Yagnostic Test and Mathematic Two Tier Diagnostic Test to diagnose inconsistent concept. Datn were snalyzed by using basic statistics and
hecking the quality of three dimensions; ~riterior-relaed validity. estimate validity, and gencralization coefTicient by using GENOVA.
The findings were as follows:

L. Improved Mathematic Traditional Diagnostic Test and Two-Tier Diagnostic Test consisted of three content mass. Each one was
ncluded three items. The delusion was the repres=nt of the Mathematic Thinking Concept in sum of integer.

2. The quality of Improved Mathematic Traditional Diagnostic Test and Two-Tier Diagnostic Test were as follows:

21  The average of difficulty of Traditional Diagnostic Test and Two-Tier Diagnostic Test were 0,63 and 0.53 respectively. The
wverage of discrimination were 0.54 and 0.51 respectively. Internal correlation reliability were 0.84 and 0.82 respectively. The results showed
hat Traditional Diagnostic Test was easy, good discriminated and high stability in measurement. Two-Tier Diagnostic T2st was rarely easly,
jood discriminated and high stability in measurement.

i2  The criterion-related validity of the Mathematic Dizgaustic Test results aad Thinking Aloud Methed Diagnostic resulis was
1601 and 0.724 respectively and indicated that Two-Tier Diagnostic Test was more precise and accurate than Traditional Diagnestic Test.
Fhe generalizability coefMicient of Mathematic Traditional Diagrostic Test was 0.811 whereas Two-Tier Diagnostic Test was 0.789. The results
ndicaied that Traditional Diagnostic Test was more stablility in measurement than Two-Tier Diagnostic Test.

3. imterviewing with teachers, the results showed that Improved Mathematic Diagnostic test and Two Ticr Diagnostic test were
appropriate and potential to use for diagnosis students™ concepls.

Comparing generalizability coefficient, Traditional Diagnostic test was higher than Two Tier Diagnostic Test in every levels of

content mass. Mareaver, the content error variance of Mathematic Traditional diagnostic test was lower than Two Tier Diagnostic

test in every levels of content mass,

Jepartment......... Educational Research and Psychology......... veo  Student’s signature L’ .........
eld of study...... Educational Measurement and Evaluation. ...... Principal advisor's ngnuun.-"?,
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18 5+ (-2) +3* -3 +7 -7
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LULUTZL R WA NAS I T NADLU DI UL FD LI NARLI TN A AANE S
1384 NITLANLATITUIULANAL

TRELTEVTVEU ...ttt

o

a o &J % g dll o -QII o 1 | o o Ly a
uuusivaiuiair v ansagauFiasnnivuadusaunun AN sAn

Py ° & o \ p o - o °
RN ﬂqﬁ\UrJﬂL@m@ququLmN@ﬂ‘l@V?@iN Imﬂﬂﬂﬁ‘ziﬂﬁﬁm@ﬂﬂmt,ﬂﬂqnﬂﬂq?ﬂqnL@m@ququ

1 1
= v o =

WNALLT WA N ﬁﬁqﬁ@ﬂﬁLﬂuﬁc}Lmumiuﬁmﬂmsﬁmwgﬂmm LAZANAMNNLTT UG N1 T3
%3 s a nzll dll 1 [~ v 1
AINITAANAANAAARL wiiNaantily 2 naw ten
AAUN 1 LULUS R UANH UL AIA91a9LLLARLANA S AT AIAAN A RS UL UL TNty
AAUN 2 LULS R UANH LA LULADLANA ST AR AN GRS UL LADITL AL
ANELAY :  aalivinunansundInluAIRauie 4 falaanidusaunu lwirin AnEaInig
UNAIUULANAL leasaudald Tnelvvinuniasasunne X agludas +1 1178 0 vi3a -1
o vy X aa o = , =
ANNANNUNENAIMUA A T1987191 TunsiinvinuniiaTaanuaasludas 0 vira -1 Tilsm

naanWidaiausiuzANANNAAILTaITUAataTun T ADAEN

WNILILIAB +1 PN s uNuN1Aa lAasa
- 9
0 e luduula
= [~ o a v a
1 punene ldiflufaununisanleas

AAUN 1 LUUUSELNUANHULAIANUDILULFDLINARLITIANAAIFAS
puudssiwaitaw

wuudauldaaguuulssiwaiiay (Traditonal Diagnostic Test) MNN8idlg WUy

QII v o [ ¥ ] o rt:ll dll v a | a o
@@UWI’ﬂ@’M?UﬂuM’]‘UﬂUﬂW?ﬂQLL@ZNI‘MVIﬂuVIﬁﬂ’lﬂLﬂ@@uﬂ@QHL?EIML‘]JM?’]EI‘L‘I‘V’W’W@ HAaNue

S|

| ¥ 1 o o A dl = o o A o A | o
Wudansens wdafluAnou uazdaaan @elanuwau 4 dataan Inafaaaniiusaunuiuy

1 '
o A = = v

ARLLLAe TR AenMIULULUKUNITARTIGNSRY 1 AIA8N WAZLULUNWNITART

a

A o A o ¥ oA o A ~ o A = o o
AAALARRL 3 FALARAN Hm@ﬂmﬂﬂL@ﬂﬂmQL@ﬂﬂLWEQWQL@@ﬂLﬂﬂQ ﬂ"l?ﬁlﬁﬂ:ﬁLLuuLﬂuLLuumﬂu

gnlél 1 AzuLY ARURATS 0 ALY
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a8 | . , . - NALTZLRY Y
S | AN | Amey Nlwiirtingdin ToLauauuy
il
+1 0 |
tAranysninnuaniuldiezaanung
A+15 . -
TAnauiluuan
wrAranysalunuaniuldiAsaanuig
a-15
TAnauiluay
1| -9+(-6) . p oo 4 ¥
weanysainnauiuldinzasunng i
a3 |,
AmauiluLan
wAranysniunauiuldirsesunng i
v.-3
AnaLTiuay
wnAaNysaiuaniuldiaTesnng
4.+10 .
Tipnauiluuan
wAranysninnuaniuldirranang
f.-10
TAnauiluay
2 '3+ '7 o ! L o ! i
7 ihAranysalunauiuldinsasnuneli
v+d |
AmaLiluLan
wAranysnfunauiuldipsesunng i
n.-4
AmaLiuay
wnAanysaiuaniuldiasesnng
9 +13 .
Tipnauiiluuan
wAranysainnuaniuldirranang
¥, -13
TAnaufluay
30| 8+(5 P p P
¢5) wAranysniunauiuldipsesnng i
A.+3 |,
AmauiluLan
ihAranysalunauiuldinsasnuneli
n.-3
AmeLiuay
wnAaNysaiuaniuldiATesung
n.+3 .
Tipnauiluuan
wrAanysninnuaniuldirranang
v, -3
TiAnautluay
4 | -1+(2 P p P
2 iAranysniunauiuldipsesnng i
A+l |,
AmauluLan
ihAranysalunauiuldinsasnuneli
a1

Ame UL LAY
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A9 UAAIANNINTRNLLILARLATAGE LU st aliandne AN A NEINIAZE AR uUNA N e de

fafl  saiden NANEGS mﬁw‘i‘w 794 P r nsulanIuuNng
1 n 1 2 0.11 0.06 a4 16
1 1 3 0.14 0.13 Fiaana L L4
A 1 2 0.11 0.06 a4 16
() 13 9 22 069 025 deuseureuditedie amnasiuunneld
2 n 0 3 011 0.19 a1 le
! 1 2 0.11 0.06 a4 16
(m) 14 9 23 082 031 fagatdranin aunaaiunnald
N 1 2 3 0.11 0.06 Finana L L4
3 n 1 2 3 011 0.06 a4 16
(2) 15 8 23 082 044 daaaLdIaNIN ATUNRALUNG
A 3 011 0.9 Faaaald e
3 3 011 0.19 a4 16
4 0 0 3 3 011 019 anildls
() 15 7 22 079 050 daugaumaudnedng 811RaUUNA
d 0 2 2 007 013 a1
\ 1 4 5 018 019 Lty
5 n 0 2 2 0.07 0.13 Finana L L4
(1) 12 5 17 061 044 faugatAaudnedng 81U1AaUUNA
A 2 5 0.25 0.19 a4 16
N 2 4 6 0.21 0.13 Finana L L4
6 (n 11 3 14 050 0.50 fagauaINLIuNay aMUIARLUNG
! 1 3 014 0.13 a4 16
A 3 5 029 0.13 Finana L La
q 1 5 021 025 a4 16
[ 3 7 10 036 025 Faadlli
u 2 6 8 029 025 a1
(n) 1 1 12 043 063 Teaausniiunane 81unRsuunaNIn
\ 0 2 2 007 013 ekl
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A9 (Aid) LAMIALININTBSILILIARL AT LU s W TN A Y AN AN N LA A TR 1IN

fafl  saiden NANEGS mﬁw‘i‘w 794 P r nsulanIuuNng
8 (n 13 0 13 046 081 deasusiniunans 81u1ARILUNANIN
1 0 4 4 0.14 0.25 Finana L L4
A 2 6 8 029 0.25 Finana L L4
q 1 6 7 025 031 a4 16
9 n 0 5 5 018 031 Finana L L4
1 2 5 7 025 0.19 Fiaana L L4
A 1 2 3 011 0.06 a4 16
(1) 13 4 17 061 0.56 fauaauAauinete 81unaaUUng
10 n 0 6 021 0.38 a4 16
1 4 4 014 025 faaaa L 16
(m) 16 2 18 064 088 dausaudauiidte eruIRRMUNANIN
3 0 4 4 014 025 faaaa L 16
11 n 2 4 6 021 013 faaaa L 16
(1) 12 2 14 050 0.63 degausnliunats eauIaksILUNANIN
A 0 6 0.21 0.38 a4 16
q 4 021 0.3 a4 16
12 n 2 5 025 0.19 Finana L L4
1 1 3 4 014 013 faaaa L 16
(m) 13 5 18 064 050 fauaatAaudnedng 81U1AaUUNA
N 0 3 3 0.11 0.19 Finana L L6
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M99 LaaasuinG sunmendudon lutaazdovewuUaoUIHIRBUUVY TLINA Lo

Jofi  dwdon  mwd  fewaz | deii  duden aawd  Jowas
1 n 3 0.44 7 n 60 8.75
Y 10 1.46 Y 53 7.73
f 37 5.39 ) 530 77.26
(1) 636 92.71 3 43 6.27
2 n 14 2.04 8 (M) 551 80.32
U 7 1.02 9 37 5.39
(m) 632 92.13 fl 69 10.06
N 33 4.81 N 29 4.23
3 f 15 2.19 9 f 46 6.71
() 628 91.55 9 56 8.16
f 11 1.60 f 59 8.60
N 32 4.66 ) 525 76.53
4 n 44 6.41 10 n 36 5.25
() 615 89.65 Y 38 5.54
f 7 1.02 ) 550 80.17
3 20 2.92 3 62 9.04
5 n 29 4.23 11 n 46 6.71
() 533 77.70 () 537 78.28
f 74 10.79 f 52 7.58
N 50 7.29 N 51 7.43
6 (n) 537 78.28 12 f 40 5.83
U 46 6.71 9 36 5.25
fl 71 10.35 (,) 553 80.61
N 32 4.66 N 57 8.31
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M99 LAt uInG sundendudon lulaaz o UV UILIRBUUUADITLAL

o 4 Auaon Fudon szaud 2 59U
Wof o )
sEAUM 1 . . a. .. (oonz)
1 n 35 1 2 2 50
(5.10) (1.60) (0.29) (0.29) (7.29)
Y 16.00 548.00% 10.00 26.00 600.00
(2.33) (79.88) (1.46) (3.79) (87.46)
a 6.00 11.00 4.00 3.00 24.00
(0.87) (1.60) (0.58) (0.44) (3.50)
3 - 3.00 - 9.00 12.00
(0.00) (0.44) (0.00) (1.31) (1.75)
32 57 573 16 40 686
(8.31) (83.53) (2.33) (5.83) (100.00)
2 n 1 6 7 - 14
(0.15) (0.87) (1.02) (0.00) (2.04)
Y 16.00 532.00% 6.00 42.00 596.00
(2.33) (77.55) (0.87) (6.12) (86.88)
a 30.00 11.00 7.00 5.00 53.00
(4.37) (1.60) (1.02) (0.73) (7.73)
3 3.00 7.00 1.00 12.00 23.00
(0.44) (1.02) (0.15) (1.75) (3.35)
32 50 556 21 59 686
(7.29) (81.05) (3.06) (8.60) (100.00)
3 n 17 538* 17 27 599
(2.48) (78.43) (2.48) (3.94) (87.32)
Y 3.00 10.00 - 16.00 29.00
(0.44) (1.46) (0.00) (2.33) (4.23)
f 36.00 10.00 2.00 5.00 53.00
(5.25) (1.46) (0.29) (0.73) (7.73)
3 1.00 1.00 3.00 - 5.00
(0.15) (0.15) (0.44) (0.00) (0.73)
72 57 559 2 48 686
(8.31) (81.49) (3.21) (7.00) (100.00)
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M3 (A?) tassunninGeunmendndenluudazdoveUUTB IRV UADITEAL

v A [ d‘
fAADN FEAUN 2

v 2 39U
von oo ,
FLAUN 1 f. €. f. a. (F080%)
4 n 5 2 5 2 14
(0.73) (0.29) (0.73) (0.29) (2.04)
Y 4 7 3 13 27
(0.58) (1.02) (0.44) (1.90) (3.94)
f 35 17 2 9 63
(5.10) (2.48) (0.29) (1.31) (9.18)
3 25 519% 8 30 582
(3.64) (75.66) (1.17) 4.37) (84.84)
39U 69 545 18 54 686
(10.06) (79.45) (2.62) (7.87) (100.00)
5 n 42 14 368* 58 482
(6.12) (2.04) (53.64) (8.45) (70.26)
¥ 9 12 20 38 79
(1.31) (1.75) (2.92) (5.54) (11.52)
f 36 16 9 - 61
(5.25) (2.33) (1.31) (0.00) (8.89)
4 7 39 6 12 64
(1.02) (5.69) (0.87) (1.75) (9.33)
39U 94 81 403 108 686
(13.70) (11.81) (58.75) (15.74) (100.00)
6 n 9 6 18 9 42
(1.31) (0.87) (2.62) (1.31) (6.12)
¥ 42 52 36 393* 523
(6.12) (7.58) (5.25) (57.29) (76.24)
f 23 9. 4 15 51
(3.35) (1.31) (0.58) (2.19) (7.43)
4 3 42 5 20 70
(0.44) (6.12) (0.73) (2.92) (10.20)
3 77 109 63 437 686
(11.22) (15.89) (9.18) (63.70) (100.00)
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M (A19) tansduninGeunmondndonluugas voveULAdUITIRHUUUADITLHL

Joi o Fudon sxdud 2 jm
JEAUN 1 CRIGH)
7 f 40 5 13 10 68
(5.83) (0.73) (1.90) (1.46) (9.91)
Y 2 29 13 17 61
(0.29) (4.23) (1.90) (2.48) (8.89)
f 25 29 402% 39 495
(3.64) (4.23) (58.60) (5.69) (72.16)
3 4 12 13 33 62
(0.58) (1.75) (1.90) (4.81) (9.04)
37U 71 75 441 99 686
(10.35) (10.93) (64.29) (14.43) (100.00)
8 f 5 6 11 19 41
(0.73) (0.87) (1.60) 2.77) (5.98)
Y 35 56 28 419% 538
(5.10) (8.16) (4.08) (61.08) (78.43)
f 29 6 3 14 52
(4.23) (0.87) (0.44) (2.04) (7.58)
3 2 33 4 16 55
(0.29) (4.81) (0.58) (2.33) (8.02)
37U 71 101 46 468 686
(10.35) (14.72) (6.71) (68.22) (100.00)
9 f 50 47 397* 27 521
(7.29) (6.85) (57.87) (3.94) (75.95)
Y 3 9 7 44 63
(0.44) (1.31) (1.02) (6.41) (9.18)
f 33 11 9 5 58
(4.81) (1.60) (1.31) (0.73) (8.45)
3 6 24 7 7 44
(0.87) (3.50) (1.02) (1.02) (6.41)
37U 92 91 420 83 686
(13.41) (13.27) (61.22) (12.10) (100.00)
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M (A19) tansduninGeunmondndonluugas voveULAdUITIRHUUUADITLHL

o 4 o o 4 3
YN o AAADN TTALN 2 Y
JEAUN 1 CRIGH)
10 f 18 7 4 10 39
(2.62) (1.02) (0.58) (1.46) (5.69)
Y 10 51 3 15 79
(1.46) (7.43) (0.44) (2.19) (11.52)
fl 6 2 11 13 32
(0.87) (0.29) (1.60) (1.90) (4.66)
3 29 53 39 415% 536
(4.23) (7.73) (5.69) (60.50) (78.13)
37U 63 113 57 453 686
(9.18) (16.47) (8.31) (66.03) (100.00)
11 f 33 10 18 5 66
(4.81) (1.46) (2.62) (0.73) (9.62)
Y 8. 44 6. 14 72
(1.17) (6.41) (0.87) (2.04) (10.50)
fl 32. 41 370% 50 493
(4.66) (5.98) (53.94) (7.29) (71.87)
3 - 8. 12 35 55
(0.00) (1.17) (1.75) (5.10) (8.02)
37U 73 103 406 104 686
(10.64) (15.01) (59.18) (15.16) (100.00)
12 f 18 10 6 7 41
(2.62) (1.46) (0.87) (1.02) (5.98)
Y 12 51 3 15 81
(1.75) (7.43) (0.44) (2.19) (11.81)
f 5 5 11. 9 30
(0.73) (0.73) (1.60) (1.31) (4.37)
3 26 45 38 425% 534,
(3.79) (6.56) (5.54) (61.95) (77.84)
37U 61 111 58 456 686
(8.89) (16.18) (8.45) (66.47) (100.00)
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STUDY
COMMENT
COMMENT
COMMENT
COMMENT
OPTIONS
EFFECT
EFFECT
EFFECT
FORMAT
PROCESS

DATA SET 1 - RANDOM MODEL - P X (I:C) DESIGN - RUN 1

# RECORDS = 686
# VALUES PER RECORD = 12

RECORDS ALL CORRELATION
*P 6860

+C30

+1:IC40

(12F2.0)

111100000000
011001000001
011000000101
000000010101
111101111111
111000000101
110011111111
110011111001

111101111111
111111111111

DSTUDY FIRST SET OF D STUDY CONTROL CARDS
DEFFECT $P

DEFFECT C5

DEFFECT lC246810

ENDDSTUDY

FINISH
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T1s1nsn GENOVA

Telsunss GENOVA flultsunsadinsesiimsnannadia ANOVA dlunnsldiy
{\dazLiien main effect windulisunsuazszy interaction effect Miflulyldmnnsd
s tlsunsuiffamnziiasldlunsdinaest Complete design filsznaudannn
interaction effect A1 uazlaimaneiiazldiu Latin square design ARnnsinvuald
11714 interaction effect ﬁﬁ%ﬂu@uﬂﬂ‘@i&iﬁ interaction effect
ANBUSLANIZUDY

1. A uausauluuAas facet FRININNGN 2 9¥AU
2. mileNINgn 6 facet
3. i Balance design #1382 Orthogonal design
4. ilu Complete design
N19138Y syntax Aa9ldsunsa GENOVA
syntax 2249115un38 GENOVA 1l3naufag syntax 284 G-STUDY waz D-STUDY

IpeNINeAzIRLA F9T)

® gdauilsznauua’ G-STUDY
G-STUDY azaglu CONTROL CARD wtlsznauifas CARD tes ol
1. STUDY CARD
- mﬁ:udﬂumﬁLmﬂzﬁﬂ%ﬁﬁ GENOVA design Hluuuule
- naszydnilu model wuule (fix effect ¥3a random effect )
AIBENS
- STUDY DATA SET 1 - RANDOM MODEL - P X (I:T) DESIGN - RUN
- STUDY DATA SET 1 - RANDOM MODEL - P : (A X B X C) DESIGN - RUN
2. COMMENT CARD
LﬂumﬁquﬂumﬁLmﬁzﬁﬁﬁ%’fﬂaﬂ@ﬁmquﬁm/ﬁu (RECORDS) Usazn/AL
{4 uaninle (VALUES PER RECORD)
AIBENS
COMMENT  # RECORDS = 10
COMMENT  # VALUES PER RECORD =12
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3. OPTIONS CARD
Hlunnsszydagliiinnsuansualu output aginglating tsznausiag
1) meuansnaludouaesgadayaildszydnluiunsiinesidnasfuanaiy
Auuinle (RECORDS)aaazsziiiuauausoieg viasyiilu ALLIAwansnanunnnan

o

fednlaiszydayalu OPTIONS CARD Tdsunsuazuansnadayatausn (first record) fiugn

v %

AnN1e (last 10 records)

2) misuamnaludanaes Correlation Matrix vasdeyaiiazldlunistszunmnein
Variance Component dudnluszayli OPTIONS CARD lsunsuazlsluamnadayaoun
AIBES
- OPTIONS RECORDSALL CORRELATION
- OPTIONS RECORDS 2 CORRELATION

4. EFFECT CARD

¥

Lﬂuﬂ’mzqdﬂumﬁLmﬁzﬁﬁﬂizﬂ@ué’qa facet ifasmiAipazilating s1uan
win'le
Immzqmmﬁqﬁuﬁqﬁ
1) 92y facet MINAIAL AN cross design FBAYE facet U84 nested design
2) svyanuuszauluwsay facet
3) VLATRaVNg * 7 main effect U facet WIn uaTLAIRavNg + 1 facet
AalUmuansu
ALY
P X (IT) DESIGN fitlszneusag
1. facetP  AUIU 10 FEAL
2. facet T AUIU 3 92AL
3. facet I:T AU 2 9vAL
anansnszy facet Il
EFFECT *P10 O
EFFECT +T3 0
EFFECT +1:T4 0
NNEILUG) LAY Oﬁﬂﬁ?qdﬂumﬁmmzﬁﬁﬂmmu random effect AuuATH

universe score WlWw1 infinite
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5. FORMAT CARD

unisseydndeyalunisiinsnzi GENOVA lazitnstiasziisey feazszyly
Tuaaan()

Aaatne FORMAT  (12F2.0)
6. PROCESS CARD

{lis CARD ndugaiinaaes CONTROL CARD duszydeyaildlunisiinasiilag

lddayanudndiy facet iazyl5lu EFFECT CARD

ZELERE

EFFECT CARD tlsznawisng

1) EFFECT *P100

2) EFFECT +T30

3) EFFECT +1.T40

1%

Az BENRIAY (key)Tayaane P= 1 Aail

¥

- dayaP=1,T=1,1=1

©

- dayapP=1,T=1,1=2

©

- dayaP=1,T=1,1=3

©

- daya P=1,T=1,1=4

©

- dayapP=1,T=21=1

1
e

aya P=1,T=2,1=2
- danaP=1,T=21=3

a

- deya P=1,T=3,1=4
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® g@uilsznauuas D - STUDY
1. DSTUDY CARDS
- miiza_qlfiﬂumﬁLmﬁxﬁmuﬁﬂumﬁmiﬁzﬁ
- ﬂﬁﬁxqa"ﬁﬁu*ﬁ' (FIRST/SECOND/TH|RD)°1J@<1zﬁmmW‘Jﬂi!ﬁ‘ﬁl{1’134’ﬁLﬂ:?"ntﬁ)ir
AIBES
- FIRST SET OF D STUDY CONTROL CARDS
- SECOND SET OF D STUDY CONTROL CARDS
2. DEFFECT CARDS
Lﬂuﬂ’mzqdﬂumﬁLmﬁzﬁﬁﬂixﬂ@ué’m facet figaansdnularing d1uauses
Yasusiaz facet Linla Immzqmmﬁﬁﬁuﬁaﬁ
1) 33y facet MINAIFAL AN cross design FiaRatl facet 284 nested design

2) seyauauszauluusay facet MfiagN9ANEN

A2DEN

P X (I:T) DESIGN 7itlsznavdnt facet idaanisAnm il

1. facet T AU 3 32/ AR 2, 4, 6
2. facet I'T AU 4 526U An 1,2, 3, 4

anansnszy facet Il
DEFFECT $P
DEFFECT T3
DEFFECT LT1234

3. ENDDSTUDY CARDS
.11 CARD ansiugavingaad D STUDY CONTROL CARD @:ymﬁmﬂw?éu@m

%
AL



AN G-STUDY waz D-STUDY @unsaidieiu syntax LoAaH

STUDY
COMMENT

[ %

DATA SET 1 - RANDOM MODEL - P X (I:T) DESIGN - RUN 1

COMMENT

COMMENT
COMMENT
OPTIONS

EFFECT
EFFECT
EFFECT
FORMAT
PROCESS
56555
93777
34335
75533
92977
34353
73777

# RECORDS = 10

# VALUES PER RECORD = 12

RECORDS ALL CORRELATION
*P100

+T30

+1T40

(12F2.0)

3456733
55567752
3356516
1435335
7372753
3634512
55755564

585775543211

998866655811

444335655711

DSTUDY  FIRST SET OF D STUDY CONTROL CARDS
DEFFECT ~ $P

DEFFECT T3

DEFFECT  1T1234

ENDDSTUDY

FINISH

168



169

N5 lElUsnsN GENOVA

N5 14 1lswnsN GENOVA version 3.1

o & 0N

%

#5749 syntax file lTulisunsa Notepad
11N syntax file TuBaNNuINanNa txt 11U data.txt
1Juiin syntax file 1w folder GENOVA

AANTN1L7LNTN GENOVA

Genova36.exe

=)

ARN

v
winaatsng
File name missing or blank — please enter file name

Unit57? _

o

/V . .
A9 syntax file Piunnls (data.txt)

v
winaaazlsng
File name missing or blank — please enter file name
Unit6 ? _
A o =
NUNTD file NARAINITUUNN Output

azf output file AlUsunIn GENOVA



MANUIN 4)

e84 output 11510531 GENOVA
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GENOVA VERSION 3.1
PAGE 44
G STUDY DATA SET 1 - RANDOM MODEL - P X (1:C) DESIGN - RUN 1

CELL MEAN SCORES

R A R R R R R R R R R R R e R R R R R e e e R R R R e R R R e R R e R R R R e e R R R e R R e

B R R R R R e R R R R R e R R R R R R e R R R e e R R e R R R R e R AR R R R

*** GRAND MEAN = 0.8295675 ***

B A R R R R R R R R R R R R R R R R R R e R R R R e R R R R e R R R R R R R R e R R R R e R e

B R R R R R e R R R R R R R R R R e e R R R e R R R R e e R R R R R R AR R R R

MEAN SCORES FOR EFFECT: C SUBSCRIPT NOTATION: (C)
(1) = 0.915087 ) = 0.784621 3) =
0.788994

R R R R R R R R R R R R e R R R R R R R e e o R R R e R R e R R R R R R e e R R R R e R R e

AEAAXKXEAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAXAAAAAAAAXAAAAAAAAXAAAAAAAAAX)%%

MEAN SCORES FOR EFFECT: 1:C SUBSCRIPT NOTATION: (C,1)
(1,1) = 0.927114  (1,2) = 0.921283  (1,3) =
0.915452  (1,4) = 0.896501
2,1) = 0.776968  (2,2) = 0.784257  (2,3) =
0.774052  (2,4) = 0.803207
(3,1) = 0.766764  (3,2) = 0.801749  (3,3) =

0.781341 34 = 0.806122
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PAGE 45
G STUDY DATA SET 1 - RANDOM MODEL - P X (1:C) DESIGN - RUN 1
ANOVA TABLE
(** = INFINITE) P C |
SAMPLE SIZE 686 3 4

UNIVERSE SIZE **** Fkkk Hkkk

DEGREES SUMSOF  SUMS OF (QF = QUASI F
RATIO)
OF  SQUARES FOR SQUARES FOR  MEAN F F-TEST
DEGREES OF FREEDOM
EFFECT  FREEDOM MEAN SCORES SCORE EFFECTS SQUARES  STATISTIC
NUMERATOR  DENOMINATOR

P 685 6305.25000 640.13326 0.93450 5.30415
685 1370

C 2 5695.24599 30.12925 15.06463 51.59152 QF
2 QF 31 QF

I:C 9 5696.65452 1.40853 0.15650 3.84642
9 6165

PC 1370  6576.75000 241.37075 0.17618 4.33010
1370 6165

PI:C 6165 6829.00000 250.84147 0.04069

MEAN 5665.11674

TOTAL 8231 1163.88326

NOTE: FOR GENERALIZABILITY ANALYSES, F-STATISTICS SHOULD BE IGNORED
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PAGE 46

G STUDY DATA SET 1 - RANDOM MODEL - P X (I:C) DESIGN - RUN 1

G STUDY RESULTS

(** = INFINITE) P C [

SAMPLE SIZE 686 3 4

UNIVERSE SIZE ks sokdx sk QFM = QUADRATIC
FORM

MODEL VARIANCE COMPONENTS
DEGREES - ---- =---mmmm —cmmomoon-
OF USING USING EMS STANDARD

EFFECT ~ FREEDOM  ALGORITHM EQUATIONS ERROR

P 685 0.0631932 0.0631932 0.0042390

C 2 0.0053836 0.0053836 0.0038821

I:C 9 0.0001688 0.0001688 0.0000973

PC 1370 0.0338738 0.0338738 0.0016916

PI:C 6165 0.0406880 0.0406880 0.0007327

NOTE: THE "ALGORITHM" AND "EMS" ESTIMATED VARIANCE COMPONENTS WILL
BE
IDENTICAL IF THERE ARE NO NEGATIVE ESTIMATES
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PAGE 47
G STUDY DATA SET 1 - RANDOM MODEL - P X (1:C) DESIGN - RUN 1
EXPECTED MEAN SQUARE EQUATIONS
(** = INFINITE) P C |
SAMPLE SIZE 686 3 4

UNIVERSE SIZE **** Fkkk Hkkk

EMS(P) 1.00*VC(PI:C) + 4.00*VC(PC) + 12.00*VC(P)

EMS(C) = 1.00*VC(PI:C) + 4.00*VC(PC) + 686.00*VC(l:C) +
2744.00*VvC(C)

EMS(I:C) = 1.00*VC(PI:C) + 686.00*VC(I:C)
EMS(PC) = 1.00*VC(PI:C) + 4.00*VC(PC)
EMS(PI:C) = 1.00*VC(PI:C)
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G STUDY DATA SET 1 - RANDOM MODEL - P X (1:C) DESIGN - RUN 1

VARIANCE - COVARIANCE MATRIX FOR ESTIMATED VARIANCE
COMPONENTS (V)

P C I:C PC PI:C
P 0.0000180
C 0.0000000 0.0000151
I1:C 0.0000000 0.0000000 0.0000000
PC -0.0000009 0.0000000 0.0000000 0.0000029

PI:C 0.0000000  0.0000000  0.0000000 -0.0000001 0.0000005
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PAGE 49
G STUDY DATA SET 1 - RANDOM MODEL - P X (1:C) DESIGN - RUN 1
CORRELATION MATRIX FOR ESTIMATED VARIANCE
COMPONENTS
P C I1:C PC PI:C
p 1.0000000
C 0.0000835 1.0000000
I1:C 0.0000000 -0.0062649 1.0000000
PC -0.1314599 -0.0006352 0.0011889 1.0000000

PI:C 0.0000000  0.0000688 -0.0109793 -0.1082881 1.0000000
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PAGE 50
CONTROL CARD INPUT LISTING

COLUMN
1111111111222222222233333333334444444444555555555566666666667 77777
77778

123456789012345678901234567890123456789012345678901234567890123456
78901234567890

DSTUDY FIRST SET OF D STUDY CONTROL CARDS

DEFFECT $P

DEFFECT c1l

DEFFECT 1:C246810
ENDDSTUDY
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PAGE 51
D STUDY FIRST SET OF D STUDY CONTROL CARDS
D STUDY DESIGN NUMBER 001-001
OBJECT OF MEASUREMENT : P FACETS : C I:C

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

D STUDY POPULATION SIZE : INFINITE D STUDY UNIVERSE SIZES : INFINITE
INFINITE

D STUDY SAMPLE SIZE : 686 D STUDY SAMPLE SIZES: 1 2
VARIANCE COMPONENTS IN TERMS OF VARIANCE
COMPONENTS IN TERMS OF
G STUDY UNIVERSE (OF ADMISSIBLE OBSERVATIONS) SIZES D STUDY

UNIVERSE (OF GENERALIZATION) SIZES

VARIANCE COMPONENTS
VARIANCE COMPONENTS

VARIANCE  FINITE D STUDY FOR MEAN SCORES VARIANCE  FINITE
D STUDY FOR MEAN SCORES

COMPONENTS UNIVERSE SAMPLING COMPONENTS
UNIVERSE SAMPLING

FOR SINGLE COR-  FRE- STANDARD FOR SINGLE  COR-
FRE- STANDARD

EFFECT OBSERVATIONS RECTIONS QUENCIES ESTIMATES ERRORS
OBSERVATIONS RECTIONS QUENCIES ESTIMATES ERRORS

P 0.06319 1.0000 1 0.06319 0.00424 0.06319
1.0000 1 0.06319 0.00424
C 0.00538 1.0000 1 0.00538 0.00388 0.00538
1.0000 1 0.00538 0.00388
I:C 0.00017  1.0000 2 0.00008 0.00005 0.00017
1.0000 2 0.00008 0.00005
PC 0.03387  1.0000 1 0.03387 0.00169 0.03387
1.0000 1 0.03387 0.00169
PI:C 0.04069 1.0000 2 0.02034 0.00037 0.04069

1.0000 2 0.02034 0.00037



STANDARD
STANDARD ERROR OF
VARIANCE DEVIATION VARIANCE

UNIVERSE SCORE 0.06319 0.25138 0.00424
EXPECTED OBSERVED SCORE  0.11741 0.34265 0.00435
LOWER CASE DELTA  0.05422 0.23285 0.00169
COEFFICIENT = 0.53822 ( 1.16554)
UPPER CASE DELTA  0.05969 0.24431 0.00423
PHI = 0.51427 ( 1.05876)
MEAN  0.00564 0.07509

NOTE: SIGNAL/NOISE RATIOS ARE IN PARENTHESES

179

GENERALIZABILITY



180

GENOVA VERSION 3.1
PAGE 52

D STUDY FIRST SET OF D STUDY CONTROL CARDS

D STUDY DESIGN NUMBER 001-001

VARIANCE - COVARIANCE MATRIX FOR ESTIMATED VARIANCE COMPONENTS (FOR
MEAN SCORES) IN UNIVERSE OF GENERALIZATION (W)

P C I:C PC PI:C
P 0.0000180
C 0.0000000 0.0000151
I:C 0.0000000 0.0000000 0.0000000
PC -0.0000009 0.0000000 0.0000000 0.0000029
PI:C 0.0000000 0.0000000 0.0000000 -0.0000001

0.0000001
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D STUDY FIRST SET OF D STUDY CONTROL CARDS
D STUDY DESIGN NUMBER 001-002
OBJECT OF MEASUREMENT : P FACETS : C I:C

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

D STUDY POPULATION SIZE : INFINITE D STUDY UNIVERSE SIZES : INFINITE
INFINITE

D STUDY SAMPLE SIZE : 686 D STUDY SAMPLE SIZES: 1 4
VARIANCE COMPONENTS IN TERMS OF VARIANCE
COMPONENTS IN TERMS OF
G STUDY UNIVERSE (OF ADMISSIBLE OBSERVATIONS) SIZES D STUDY

UNIVERSE (OF GENERALIZATION) SIZES

VARIANCE COMPONENTS
VARIANCE COMPONENTS

VARIANCE  FINITE D STUDY FOR MEAN SCORES VARIANCE  FINITE
D STUDY FOR MEAN SCORES

COMPONENTS UNIVERSE SAMPLING COMPONENTS
UNIVERSE SAMPLING

FOR SINGLE COR-  FRE- STANDARD FOR SINGLE  COR-
FRE- STANDARD

EFFECT OBSERVATIONS RECTIONS QUENCIES ESTIMATES ERRORS
OBSERVATIONS RECTIONS QUENCIES ESTIMATES ERRORS

P 0.06319 1.0000 1 0.06319 0.00424 0.06319
1.0000 1 0.06319 0.00424
C 0.00538 1.0000 1 0.00538 0.00388 0.00538
1.0000 1 0.00538 0.00388
I:C 0.00017 1.0000 4 0.00004 0.00002 0.00017
1.0000 4  0.00004 0.00002
PC 0.03387  1.0000 1 0.03387 0.00169 0.03387
1.0000 1 0.03387 0.00169
PI:C 0.04069  1.0000 4 0.01017 0.00018 0.04069

1.0000 4 0.01017 0.00018



STANDARD
STANDARD ERROR OF
VARIANCE DEVIATION VARIANCE

UNIVERSE SCORE  0.06319 0.25138 0.00424
EXPECTED OBSERVED SCORE  0.10724 0.32747 0.00435
LOWER CASE DELTA  0.04405 0.20987 0.00168
COEFFICIENT = 0.58927 ( 1.43472)
UPPER CASE DELTA  0.04947 0.22242 0.00423
PHI = 0.56090 ( 1.27736)
MEAN  0.00558 0.07471

NOTE: SIGNAL/NOISE RATIOS ARE IN PARENTHESES
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D STUDY FIRST SET OF D STUDY CONTROL CARDS

D STUDY DESIGN NUMBER 001-002

VARIANCE - COVARIANCE MATRIX FOR ESTIMATED VARIANCE COMPONENTS (FOR
MEAN SCORES) IN UNIVERSE OF GENERALIZATION (W)

P C I:C PC PI:C
P 0.0000180
C 0.0000000 0.0000151
I:C 0.0000000 0.0000000 0.0000000
PC -0.0000009 0.0000000 0.0000000 0.0000029
PI:C 0.0000000 0.0000000 0.0000000 0.0000000

0.0000000
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D STUDY FIRST SET OF D STUDY CONTROL CARDS
D STUDY DESIGN NUMBER 001-003
OBJECT OF MEASUREMENT : P FACETS : C I:C

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

D STUDY POPULATION SIZE : INFINITE D STUDY UNIVERSE SIZES : INFINITE
INFINITE

D STUDY SAMPLE SIZE : 686 D STUDY SAMPLE SIZES: 1 6
VARIANCE COMPONENTS IN TERMS OF VARIANCE
COMPONENTS IN TERMS OF
G STUDY UNIVERSE (OF ADMISSIBLE OBSERVATIONS) SIZES D STUDY

UNIVERSE (OF GENERALIZATION) SIZES

VARIANCE COMPONENTS
VARIANCE COMPONENTS

VARIANCE  FINITE D STUDY FOR MEAN SCORES VARIANCE  FINITE
D STUDY FOR MEAN SCORES

COMPONENTS UNIVERSE SAMPLING COMPONENTS
UNIVERSE SAMPLING

FOR SINGLE COR-  FRE- STANDARD FOR SINGLE  COR-
FRE- STANDARD

EFFECT OBSERVATIONS RECTIONS QUENCIES ESTIMATES ERRORS
OBSERVATIONS RECTIONS QUENCIES ESTIMATES ERRORS

P 0.06319 1.0000 1 0.06319 0.00424 0.06319
1.0000 1 0.06319 0.00424
C 0.00538 1.0000 1 0.00538 0.00388 0.00538
1.0000 1 0.00538 0.00388
I:C 0.00017  1.0000 6 0.00003 0.00002 0.00017
1.0000 6 0.00003 0.00002
PC 0.03387  1.0000 1 0.03387 0.00169 0.03387
1.0000 1 0.03387 0.00169
PI:C 0.04069 1.0000 6 0.00678 0.00012 0.04069

1.0000 6 0.00678 0.00012
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