Spring 2011 Alaska High School Graduation Qualifying Examination (HSGQE) & HSGQE Retest Technical Report

APPENDIX 21: TEST DIMENSIONALITY

MATHEMATICS

Table 21-1. Mathematics—Test Dimensionality

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)
Empirical --

Total raw variance in observations =
Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items
Raw unexplained variance (total) =
Unexplned variance in 1lst contrast =
Unexplned variance in 2nd contrast =
Unexplned variance in 3rd contrast =
Unexplned variance in 4th contrast =
Unexplned variance in 5th contrast =
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Table 21-1 (continued). Mathematics—Test Dimensionality

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled
Total raw variance in observations = 65.7 100.0% 100.0%
Raw variance explained by measures = 18.7 28.5% 29.8%
Raw variance explained by persons = 9.9 15.1% 15.8%
Raw Variance explained by items = 8.8 13.4% 14.0%
Raw unexplained variance (total) = 47.0 71.5% 100.0% 70.2%
Unexplned variance in 1lst contrast = 1.8 2.8% 3.9%
STANDARDIZED RESIDUAL CONTRAST 1 PLOT
-2 -1 0 1 2
e Fm e Fmm Fom +- COUNT
| A | 1
.5 + +
c | B | 1
o .4 + C + 1
N | D | 1
T .3+ E + 1
R | G F | 2
A .2+ H + 1
S | M J LI K | 5
T .1 + 0 N P OR + 5
| T v S 9) | 4
1 0 t-——mm—————— L VeX=————- U= | =—=W————= W e + 6
| q p s n o r | 6
L -.1 + jk mhli + 6
o] | fe g | 3
A -.2 + d + 1
D | |
I-.3+ +
N | c b | 2
G -.4 + +
| a | 1
-.5 + +
S - S, e +-
-2 -1 0 1 2
MATH MEASURE
COUNT: 11111 3 13213 222 2 12 211 321 121 2 2
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Table 21-1 (continued). Mathematics—Test Dimensionality

CONTRAST 1 FROM PRINCIPAL COMPONENT ANALYSIS
Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled

Total raw variance in observations = 65.7 100.0% 100.0%

Raw variance explained by measures = 18.7 28.5% 29.8%

Raw variance explained by persons = 9.9 15.1% 15.8%

Raw Variance explained by items = 8.8 13.4% 14.0%

Raw unexplained variance (total) = 47.0 71.5% 100.0% 70.2%
Unexplned variance in lst contrast = 1.8 2.8% 3.9%

STANDARDIZED RESIDUAL LOADINGS FOR MATH (SORTED BY LOADING)

CON- | | INFIT OUTFIT| ENTRY G INFIT OUTFIT| ENTRY G
TRAST | LOADING | MEASURE MNSQ MNSQ |NUMBER MATH R LOADING |[MEASURE MNSQ MNSQ |NUMBER MATH R
+ + + + +

1 .54 -.1362 .75 .62 |A 34 591852_59 FTF M -.46 .1105 1.41 1.87 |a 46 592064_26_FTF 0
1 .43 -.4974 .85 .68 |B 4 566288_04_FTD M -.34 .9098 1.30 1.40 |b 45 592074_13_FTD 0
1 .41 -.1883 .78 .65 |C 38 591926_63_FTF M -.34 -.1048 1.19 1.42 |c 2 566289 _02_FTD M
1 .37 .9553 .82 .77 |D 31 591961 _50_FTD M -.21 .0046 1.09 1.15 |d 12 596096_12 FTD M
1 .29 1.2231 .84 .80 |E 26 591953_33_FTF M -.17 .3058 1.17 1.19 |e 39 565626_64_FTD M
1 .26 1.2728 .84 .82 |F 42 565882_73_FTD M -.17 .3167 1.08 1.14 |f 25 591968_32_FTF M
1 23 .3841 .92 .88 |G 23 591959_30_FTD M -.15 .8673 1.11 1.17 |g 10 595327_10_FTD M
1 18 .0067 .92 .83 |H 43 591850_74_FTD M -.12 .5723 1.12 1.13 |h 20 595338_27_FTD M
1 15 -.2526 .89 .84 |I 24 592548_31_FTD M -.11 .6033 1.09 1.12 |i 7 566246_07_FTD M
1 14 -.5660 .91 .83 |J 29 591943_48 FTF M -.11 -.5756 .99 1.12 |j 17 591869 _23_FTF M
1 13 1.1478 .94 .96 |K 14 595325 _20_FTD M -.10 -.5234 1.00 1.27 |k 33 595381 _58_FTD M
1 13 -.3537 .92 .86 |L 8 591946_08_FTD M -.10 .5816 1.09 1.13 |1 13 591900_14 FTF M
1 13 | -1.2329 .90 .75 |M 15 592549 21 FTD M -.08 .4544 1.00 1.05 |m 47 592058_52_FTF 0
1 .12 -.9935 .92 .81 |N 22 591854 _29 FTF M -.07 .2183 1.07 1.08 |n 28 595223_47_FTD M
1 .11 -.3790 .95 .89 |0 40 595741_71 FTD M -.06 .7013 1.09 1.11 |o 21 591864_28 FTF M
1 .11 -.5518 .97 .91 |p 3 591898_03_FTF M -.06 -.7323 1.02 1.07 |p 37 591891 _62_FTF M
1 10 | -1.2073 .95 .81 |Q 27 593767_34_FTD M -.05 | -1.3621 .97 1.05 |g 35 591871_60_FTF M
1 .09 -.2765 .94 .91 |R 6 591883_06_FTF M -.05 1.0172 1.07 1.14 |r 9 591960_09_FTF M
1 .07 .6490 .94 .92 |s 1 591965_01_FTF M -.05 -.4145 1.03 1.05 |s 19 593780_25_FTD M
1 .07 -.7401 .90 .91 |T 36 591889_61_FTF M -.02 | -1.1230 1.00 .97 [t 32 591903_51_FTF M
1 06 1.1183 .98 .99 |U 41 592540_72_FTD M -.01 -.1911 .95 .88 |u 44 592040_75_FTD M
1 .03 -.3670 1.02 .98 |V 11 596099_11 FTD M .00 -.7795 1.08 1.08 |v 18 566290 _24 FTD M
1 .01 .1832 1.01 1.01 |W 30 595225_49 FTD M
1 .01 -.5941 1.01 .96 [X 5 591860_05_FTF M
1 00 .5394 1.02 1.05 |w 16 591878_22 FTF M

LARGEST STANDARDIZED RESIDUAL CORRELATIONS
USED TO IDENTIFY DEPENDENT MATH

CORREL-| ENTRY | ENTRY
ATION|NUMBER MATH | NUMBER MATH
_______ e e
.27 4 566288_04_FTD 34 591852_59_FTF
.26 6 591883 06 _FTF 24 592548 31 FTD
.15 31 591961 _50_FTD 38 591926_63_FTF
.13 23 591959 _30_FTD 31 591961_50_FTD
.13 44 592040_75_FTD 45 592074_13_FTD
_______ o e
-.14 34 591852_59_FTF 46 592064_26_FTF
-.13 26 591953 33 FTF 46 592064 26 FTF
-.12 34 591852_59_FTF 45 592074_13_FTD
-.12 13 591900 14 FTF 38 591926 63 FTF
-.11 4 566288 _04_FTD 46 592064_26_FTF
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READING

Table 21-2. Reading—Test Dimensionality

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)
Empirical --

Total raw variance in observations

Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items

Raw unexplained variance (total)
Unexplned variance in 1lst contrast =
Unexplned variance in 2nd contrast =
Unexplned variance in 3rd contrast =
Unexplned variance in 4th contrast =
Unexplned variance in 5th contrast =

STANDARDIZED RESIDUAL VARIANCE SCREE PLOT

VARIANCE COMPONENT SCREE PLOT
T S SR PR SR R SR
100%+ T
|
63%+ U
|
40%+
| M
25%+
|
16%+ P I
|
10%+
|

6%+

4%+
|
3%+
| 1
2%+ 2
| 3 4 5
1%+
|
0.5%+
S S Y ——
TV MV PV IV UV Ul U2 U3 U4 U5
VARIANCE COMPONENTS

HaozPpHD DI

oUEBEPQB—Q O
d— et —t—F— +— F— +— +— +— +— +— +

89.
30.
16.
14.
59.

1.

R e

7 100.
.2%
.2%
16.
65.
2.
.8%
.5%
.5%
.4%

7

W W OO b Ww

34
18

1
1
1
1

0%

0%
8%
0%

100.
.1%
7%
.3%
.2%
.1%

NN W

0%

Modeled

100
35
18
16
64

.0%
.2%
7%
.5%
.8%

Data Recognition Corporation

Appendix 21, Page 4



Spring 2011 Alaska High School Graduation Qualifying Examination (HSGQE) & HSGQE Retest Technical Report

Table 21-2 (continued). Reading—Test Dimensionality

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled
Total raw variance in observations 89.7 100.0% 100.0%
Raw variance explained by measures = 30.7 34.2% 35.2%
Raw variance explained by persons = 16.3 18.2% 18.7%
Raw Variance explained by items = 14.4 16.0% 16.5%
Raw unexplained variance (total) = 59.0 65.8% 100.0% 64.8%
Unexplned variance in 1lst contrast = 1.8 2.0% 3.1%
STANDARDIZED RESIDUAL CONTRAST 1 PLOT
-2 -1 0 1 2
C —t e o o R e e +- COUNT
o .4 + A B C + 3
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-2 -1 0 1 2
READ MEASURE
COUNT: 111 111 121222 2 114 31 2351211 14 211 21 13
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Table 21-2 (continued). Reading—Test Dimensionality

CONTRAST 1 FROM PRINCIPAL COMPONENT ANALYSIS
Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled

Total raw variance in observations = 89.7 100.0% 100.0%

Raw variance explained by measures = 30.7 34.2% 35.2%

Raw variance explained by persons = 16.3 18.2% 18.7%

Raw Variance explained by items = 14.4 16.0% 16.5%

Raw unexplained variance (total) = 59.0 65.8% 100.0% 64.8%
Unexplned variance in 1lst contrast = 1.8 2.0% 3.1%

STANDARDIZED RESIDUAL LOADINGS FOR READ (SORTED BY LOADING)

CON- | | INFIT OUTFIT| ENTRY G INFIT OUTFIT| ENTRY G
TRAST | LOADING | MEASURE MNSQ MNSQ |NUMBER READ R LOADING |[MEASURE MNSQ MNSQ |NUMBER READ R
+ + + + +
1 .40 | -1.2716 .83 .50 |A 40 589360_56_FTF M -.33 1.6619 1.20 1.18 |a 57 589510_65_FTF 0
1 .38 -.4345 .85 .65 |B 42 589496_59 FTF M -.27 .3803 1.14 1.24 |b 18 596703_31 FTD M
1 .38 1.2194 .86 .82 |C 9 592260_09_FTF M -.25 .1415 1.14 1.25 |c 8 592253_08_FTF M
1 .35 -.3472 .88 .69 |D 34 596567_50_FTD M -.23 1.6830 1.19 1.38 |d 50 589550_69_FTF M
1 .27 .6967 .86 .80 |E 35 596565_51_FTD M -.22 1.1060 1.15 1.22 |e 49 589548 68 _FTF M
1 .25 -.9445 .91 .73 |F 27 596620_41_FTD M -.22 .1338 1.07 1.24 |£ 59 589341_74_FTF 0
1 .22 -.7444 .85 .66 |G 14 592312_16_FTF M -.21 -.1020 1.09 1.23 |g 11 592319 _11 FTF M
1 .22 1.1160 .88 .84 |H 47 589544_66_FTF M -.18 .3048 1.13 1.20 |h 26 596816_39_FTD M
1 .21 -.8169 .92 .71 |I 7 592252_07_FTF M -.18 .2513 1.08 1.11 |i 46 589506_64_FTF M
1 19 -.8542 .88 .72 |J 41 589361 _57_FTF M -.18 -.3190 1.05 1.09 |j 44 589507_62_FTF M
1 18 .7937 .98 .96 |K 1 592327_01_FTF M -.17 .0515 1.12 1.26 |k 6 592333_06_FTF M
1 18 .2854 .92 .86 |L 19 596695_32_FTD M -.17 .7134 1.09 1.12 |1 43 589500_61_FTF M
1 17 -.6778 .88 .72 |M 20 596697_33_FTD M -.17 | -1.4118 1.01 1.30 |m 55 589316_77_FTF M
1 16 .1748 1.02 .93 |N 2 592329 _02_FTF M -.14 .7992 1.00 1.01 |n 56 596643_44_FTD 0
1 14 | -1.4712 .94 .81 |oO 5 592328_05_FTF M -.11 .4616 1.14 1.20 |o 16 596699 _29 FTD M
1 14 -.6848 .86 .68 |P 28 596624_42 FTD M -.11 .9766 1.17 1.22 |p 22 596818_35_FTD M
1 14 .6760 .99 .97 |Q 36 596572_52_FTD M -.10 .1291 1.09 1.12 |g 38 589363_54_FTF M
1 .11 1.5784 .94 .99 |R 25 596810_38_FTD M -.06 -.5912 1.04 1.15 |r 10 592259_10_FTF M
1 .11 -.1125 .97 .90 |S 33 596571_49 FTD M -.04 | -1.6104 .93 .87 |s 53 589318_75_FTF M
1 10 .8449 1.02 1.01 |T 29 596641 _43_FTD M -.04 -.0633 1.01 .92 |t 30 596573_45_FTD M
1 10 | -1.1855 .86 .58 |U 51 589337_72_FTF M -.03 .2132 1.02 .99 |u 12 592315_12_FTF M
1 09 .6117 1.00 1.04 |V 15 592318_17 FTF M -.03 -.7326 .94 .87 |v 52 589334_73_FTIF M
1 .09 -.8135 .91 .80 |W 45 589503_63_FTF M -.02 -.3376 1.03 1.07 |w 23 596812_36_FTD M
1 .07 -.9231 1.01 1.02 |X 13 592321 _14 _FTF M -.01 -.5587 1.00 1.00 |x 37 589368_53_FTIF M
1 .07 | -1.2953 .90 .69 |Y 54 589323_76_FTF M .00 .2140 1.01 .98 |y 48 589545 67 _FTF M
1 .07 .0762 1.04 1.00 |z 3 592334_03_FTF M
1 05 -.3001 .97 1.04 21 596704_34_FTD M
1 05 .1997 1.00 1.00 4 592337_04_FTF M
1 05 -.1436 .93 .83 24 596811_37_FTD M
1 04 1.6857 .94 .91 58 589553_71_FTF 0
1 04 .1969 1.04 1.01 31 596568_46_FTD M
1 .03 -.3166 .90 .76 32 596569_47_FTD M
1 .01 | -1.0197 .99 1.02 17 596694_30_FTD M
1 00 .7072 1.05 1.03 |z 39 589359_55_FTF M

LARGEST STANDARDIZED RESIDUAL CORRELATIONS
USED TO IDENTIFY DEPENDENT READ

CORREL~-| ENTRY | ENTRY
ATION|NUMBER READ | NUMBER READ
_______ B .
.13 | 40 589360_56_FTF | 42 589496_59_FTF
J12 | 53 589318_75_FTF | 54 589323_76_FTF
_______ S U,
-.12 | 9 592260 _09 FTF | 57 589510 65 FTF
-.10 | 2 592329_02_FTF | 57 589510_65_FTF
-.10 | 1 592327_01_FTF | 57 589510_65_FTF
-.10 | 35 596565_51_FTD | 57 589510 65 FTF
-.10 | 8 592253_08_FTF | 9 592260_09_FTF
-.09 | 25 596810_38_FTD | 57 589510_65_FTF
-.09 | 40 589360_56_FTF | 50 589550_69_FTF
-.09 | 39 589359 _55_FTF | 57 589510 65 FTF
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WRITING

Table 21-3. Writing—Test Dimensionality

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)
-- Empirical --

Total raw variance in observations
Raw variance explained by measures
Raw variance explained by persons
Raw Variance explained by items
Raw unexplained variance (total)

Unexplned variance
Unexplned variance
Unexplned variance
Unexplned variance

STANDARDIZED RESIDUAL VARIANCE SCREE PLOT
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Table 21-3 (continued). Writing—Test Dimensionality

Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled
Total raw variance in observations 50.9 100.0% 100.0%
Raw variance explained by measures = 18.9 37.1% 36.0%
Raw variance explained by persons = 14.5 28.5% 27.6%
Raw Variance explained by items = 4.4 8.6% 8.4%
Raw unexplained variance (total) = 32.0 62.9% 100.0% 64.0%
Unexplned variance in 1lst contrast = 2.5 4.9% 7.8%
STANDARDIZED RESIDUAL CONTRAST 1 PLOT
-2 -1 0 1 2
e Fm e Fmm Fom +- COUNT
c | A | 1
o .5 + B C + 2
N | D | 1
T 4 + +
R | |
A .3+ +
s | |
T .2 + +
| |
1 1+ +
| |
L o0 e e e | e +
o | |
A -.1+ F E + 2
D | G | 1
I-.2+ NIK 1 o k LMpH m Jn P + 15
N | ji h | 3
G -.3 + c £ d e + 5
| ba | 2
B T Fo o Fomm e +-
-2 -1 0 1 2
WRIT MEASURE
COUNT: 111 1 3112 1211 1 431 11 2 1
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Table 21-3 (continued). Writing—Test Dimensionality

CONTRAST 1 FROM PRINCIPAL COMPONENT ANALYSIS
Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units)

-- Empirical -- Modeled

Total raw variance in observations = 50.9 100.0% 100.0%

Raw variance explained by measures = 18.9 37.1% 36.0%

Raw variance explained by persons = 14.5 28.5% 27.6%

Raw Variance explained by items = 4.4 8.6% 8.4%

Raw unexplained variance (total) = 32.0 62.9% 100.0% 64.0%
Unexplned variance in lst contrast = 2.5 4.9% 7.8%

STANDARDIZED RESIDUAL LOADINGS FOR WRIT (SORTED BY LOADING)

CON- | | INFIT OUTFIT | ENTRY G | INFIT OUTFIT | ENTRY G
TRAST | LOADING |[MEASURE MNSQ MNSQ WEIGHT |NUMBER WRIT R LOADING |[MEASURE MNSQ MNSQ WEIGHT |NUMBER WRIT R
+ + + + +

1 .53 .3786 .80 .81 2 A 32 592205_49_FTF 0 -.34 -.4917 1.03 1.04 1 a 10 596081_18_FTD M
1 .49 .3008 .77 .77 2 B 31 592201_42_FTF 0 -.33 -.5435 1.04 1.07 1 b 5 596022_10_FTD M
1 .49 .6074 .90 .90 2 C 29 598822_17_FTD 0 -.32 -.3954 1.01 .92 1 c 18 599025_45_FTD M
1 .45 .3310 .88 .88 2 D 28 592204_06_FTF 0 -.30 .6928 1.10 1.18 1 d 14 592093_37_FTF M
-.29 .7944 1.02 1.06 1 e 7 592160_12_FTF M

-.29 .2899 1.07 1.17 1 £ 23 589057_53_FTF M

-.29 1.1549 1.07 1.19 1 g 9 599062_15_FTD M

-.27 .8302 .98 .98 1 h 27 592190_05_FTF 0

-.27 .4520 1.09 1.17 1 i 17 596080_44_FTD M

-.23 .2971 1.08 1.14 1 j 8 599033_13_FTD M

-.22 -.5074 1.06 1.13 1 k 12 599027_21 _FTD M

-.22 | -1.0635 .96 .89 1 1 13 592090_36_FTF M

-.22 .1808 1.12 1.26 1 m 21 589052_50_FTF M

-.22 L3609 .92 .93 1 n 30 592199 _22 FTF 0

-.21 -.8376 1.02 1.08 1 o 22 589056_52_FTF M

-.21 -.2724 1.01 1.10 1 p 25 592120_55_FTF M

-.20 1.3460 1.05 1.13 1 P 11 596082_19 FTD M

-.20 1.1555 1.22 1.39 1 O 16 596078_43_FTD M

-.20 | -1.3805 1.02 .98 1 N 4 596018_08_FTD M

-.20 -.3195 .98 .98 1 M 24 592118 _54_FTF M

-.19 -.3019 1.03 1.06 1 L 20 592175_47_FTF M

-.19 | -1.2810 1.01 1.00 1 K 1 596031_02_FTD M

-.19 03793 1.11 1.28 1 J 19 596073_46_FTD M

-.18 | -1.2880 .95 .91 1 I 15 592094_39_FTF M

-.18 -.1385 1.19 1.52 1 H 2 596035_03_FTD M

-.14 -.8190 .96 .95 1 G 6 596021 _11 _FTD M

-.12 -.8376 .98 .97 1 F 26 592124 56_FTF M

-.12 -.6918 1.17 1.54 1 E 3 596034_04_FTD M

LARGEST STANDARDIZED RESIDUAL CORRELATIONS
USED TO IDENTIFY DEPENDENT WRIT

CORREL-| ENTRY | ENTRY
ATION|NUMBER WRIT | NUMBER WRIT
_______ S R
.19 | 7 592160_12_FTF | 11 596082_19_FTD
.15 | 31 592201_42_FTF | 32 592205 49 FTF
_______ B
-.16 | 7 592160_12_FTF | 32 592205_49_FTF
-.16 | 29 598822_17_FTD | 30 592199_22_FTF
-.16 | 10 596081_18 FTD | 29 598822 17 FTD
-.16 | 18 599025_45_FTD | 29 598822_17_FTD
-.15 | 10 596081_18_FTD | 32 592205_49_FTF
-.15 | 23 589057_53_FTF | 29 598822_17_FTD
-.15 | 27 592190_05_FTF | 32 592205_49_FTF
-.15 | 5 596022_10_FTD | 32 592205 49 FTF
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