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<E -11> Lee, Park & Tylan(201Doll A AF&3 Qx| a4 &

Whole Numbers
4)

1. Representing, comparing, and ordering whole numbers
as well as demonstrating knowledge of place value.

2. Recognize multiples, computing with whole numbers
using the four operations, and estimating computations.

3. Solve problems, including those set in real life contexts
(for example, measurement and money problems).

4. Solve problems involving proportions.

5. Recognize, represent, and understand fractions and

Number decimals as parts of a whole and their equivalents.
(N) Fractions and
Decimals (2) 6. Solve problems involving simple fractions and decimals
including their addition and  subtraction.
Number
Sentences with 7. Find the missing number or operation and model
simple situations involving unknowns in number sentence
Whole Numbers or expressions.
1)
Patterns and 8. Describe relationships in patterns and their extensions;
Relationships .generate pairs of whole numpers py a. given .rule and
identify a rule for every relationship given pairs of whole
1) numbers.
Lines and 9. Measure, estimate, and understand properties of lines
. and angles and be able to draw them.
Geometric Aellss () 9
Shapes Two- and 10. Classify, compare, and recognize geometric figures and
& Three- shapes and their relationships and elementary properties.
Measurem dimensional
- Shapes @) 11. Calculate and estimate perimeters, area, and volume.
GM) Location and 12. Locate points in an informal coordinate to recognize
Movement (1) and draw figures and their movement.
13. Read data from tables, pictographs, bar graphs, and
Reading and pie charts.
Data Interpreting (2) | 14. Comparing and understanding how to use information
. from data.
& Display —
(DD) Organizing and

Representing
@

15. Understanding different representations and organizing
data using tables, pictographs, and bar graphs.
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<3 MI-13> TIMSS 2007 ©lo]&le] RMSEA kol wh& =oldy A T=
ECER
23 ARRA | BULE | MDY
DINA DINO ACDM
1 0.058 0.192 0.101 2 0.730 DINA
2 0.05 0.03 0.077 1 0.965 DINO
3 0.157 0.212 0.133 3 0.820 ACDM
4 0.086 0.053 0.105 2 0.909 DINO
5 0.202 0.186 0.115 3 0.731 ACDM
6 0.078 0.12 0.091 2 0.179 DINA
7 0.105 0.161 0.111 3 0.554 DINA
8 0.096 0.133 0.061 5 0.824 ACDM
9 0.067 0.222 0.11 1 0.600 DINA
10 0.119 0.173 0.142 2 0418 DINA
11 0.135 0.216 0.111 4 0.366 ACDM
12 0.139 0.219 0.092 3 0.601 ACDM
13 0.106 0.117 0.096 4 0.754 ACDM
14 0.132 0.314 0.069 6 0.839 ACDM
15 0.121 0.223 0.125 2 0.390 DINA
16 0.134 0.189 0.109 2 0.892 ACDM
17 0.042 0.008 0.081 2 0.701 DINA
18 0.121 0.199 0.091 3 0.869 ACDM
19 0.1 0.086 0.01 3 0.964 ACDM
20 0.149 0.231 0.125 4 0.600 ACDM
21 0.126 0.17 0.098 3 0.369 ACDM
22 0.143 0.193 0.131 3 0.353 ACDM
23 0.156 0.229 0.119 2 0.802 ACDM
24 0.195 0.192 0.177 1 0.380 ACDM
25 0.075 0.012 0.109 4 0.984 DINO
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V-1> Q1X]1 84 3701Y wj DINA =

-
B2

<

#para-
meters

49

49

64
49

49

64

BIC

17134.7
22093.0
20250.8

234543

25487.1

24769.2

AIC

16894.2
218526

19936.7
232138

25246.6
244551

deviance

16215.0

213471
19354.5
237378
255205
24769.2

RMSEA

0.020

0.103
0.099

0.023

0.061

0.093

SRMSR

0.022

0.193
0.151

0.027

0.079

0.059

MADcor

0.017

0.146
0121

0.022

0.063

0.047

DINA
DINO
ACDM
DINA
DINO
ACDM

high
quality

low
quality
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GE V-2 A7es 5719 W DNA 2302 A4F SgulolEe] A%e x4

MADcor | SRMSR | RMSEA | deviance AIC BIC m”tg’i;
DINA | 0019 | 0024 | 0045 | 244034 | 245854 | 250320 | 91
qﬁgﬂy DINO | 0099 | 0129 | 0117 | 31567.8 | 317498 | 321964 91
ACDM | 0061 | 0084 | 0117 | 288284 | 290404 | 295606 | 106
DINA | 0023 | 0028 | 0049 | 343991 | 345811 | 350277 | 91
ql'f;‘l’ivty DINO | 0045 | 0057 | 0060 | 366415 | 368235 | 372701 | 91
ACDM | 0031 | 0039 | 0103 | 358369 | 360489 | 36569.1 | 106

(B V-3> 1A 84 870 off DINA 3@ o = AT SHECIE Y APE A+

: #para-
MADcor SRMSR RMSEA deviance AIC BIC B

DINA 0.019 0.024 0.177 32050.2 | 32704.2 | 34309.0 327

high

quality DINO 0.067 0.092 0.173 413754 | 420294 | 43634.2 327

ACDM 0.048 0.064 0.195 38086.3 | 38360.3 | 39032.7 137

DINA 0.022 0.028 0.155 423417 | 42995.7 | 44600.5 327

low DINO 0.037 0.046 0.103 448941 | 45548.1 | 47153.0 327

quality
ACDM 0.027 0.033 0.162 44040.2 | 44314.2 | 44986.5 137

2) AAzEHY EF A=

A2 EF AL, marginal rate 5 A 2 DINARZRY,

783 ACDME 37} DINO 28 <o =2 el x8s 4

b Fa _17
- 58 - M =T}



rlo
(2
o

27 gs W 93y 29 HAE @A FAHSE vE
A2 vehyth 22y margina rate2 90%0 7t £EoE U
Pz

o

B V-4 1A 24 371 of DINAZ A4S SHEoE AALAL: £/ A=

estimating model
high quality low quality

DINA DINO ACDM DINA DINO ACDM

. mle 0.983 0.770 0.880 0.949 0.798 0.883
attribute 1

map 0.983 0.762 0.879 0.949 0.764 0.881

. mle 0.990 0.738 0.939 0.958 0.841 0.909
attribute 2

map 0.990 0.741 0.941 0.958 0.819 0.908

. mle 0.993 0.917 0.948 0.923 0.727 0.808
attribute 3

map 0.993 0.920 0.948 0.922 0.654 0.797

< V-5 1A 24 371 off DINAZ A4S SHETElolE 223 £/ AS=

estimating model
high quality low quality

DINA DINO ACDM DINA DINO ACDM

the mle 0.975 0.402 0.807 0.859 0.456 0.705
attribute

profile rate map 0.975 0.423 0.809 0.859 0.366 0.693

the mle 0.989 0.808 0.922 0.944 0.789 0.867
marginal

profile rate map 0.989 0.807 0.923 0.943 0.746 0.862

< V-6> 1A 24 571 uff DINAZ A4S SHEoE AALL: £/ A=

estimating model
high quality low quality

DINA DINO ACDM DINA DINO ACDM

. mle 0.986 0.896 0.936 0.937 0.839 0.887
attribute 1

map 0.986 0.870 0.934 0.936 0.802 0.882

. mle 0.977 0.797 0.902 0.896 0.715 0.810
attribute 2

map 0.977 0.726 0.902 0.894 0.626 0.797

. mle 0.981 0.820 0.924 0.928 0.794 0.870
attribute 3

map 0.981 0.762 0.924 0.927 0.740 0.863

. mle 0.975 0.822 0.893 0.926 0.794 0.867
attribute 4

map 0.974 0.748 0.892 0.924 0.729 0.861

. mle 0.990 0.927 0.963 0.908 0.752 0.830
attribute 5

map 0.990 0.929 0.963 0.906 0.659 0.815

- 59 - 21



GE N-T> Q1A 84 509 u) DNAZ A4S Sedole Zeae 2§ Jus
estimating model
high quality low quality
DINA DINO ACDM DINA DINO ACDM
the mle 0.923 0.382 0.682 0.711 0.213 0.457
attribute
profile rate map 0.922 0.251 0.681 0.706 0.104 0.425
the mle 0.982 0.853 0.923 0.919 0.779 0.853
marginal
profile rate map 0.981 0.807 0.923 0.917 0.711 0.844
<E V-8 QA 24 8701Y wl DINAZ AASH SHHolH AX 84 EF A=
estimating model
high quality low quality
DINA DINO ACDM DINA DINO ACDM
. mle 0.983 0.851 0.916 0.913 0.819 0.865
attribute 1
map 0.982 0.835 0.919 0.905 0.777 0.859
. mle 0.975 0.715 0.879 0.871 0.706 0.800
attribute 2
map 0.974 0.635 0.884 0.860 0.650 0.788
. mle 0.988 0.936 0.946 0.904 0.764 0.846
attribute 3
map 0.987 0.937 0.947 0.897 0.725 0.841
. mle 0.968 0.721 0.836 0.905 0.784 0.852
attribute 4
map 0.966 0.642 0.833 0.897 0.741 0.846
. mle 0.977 0.709 0.885 0.906 0.732 0.841
attribute 5
map 0.976 0.641 0.890 0.899 0.699 0.837
. mle 0.986 0.900 0.952 0.902 0.740 0.836
attribute 6
map 0.985 0.905 0.953 0.895 0.694 0.828
. mle 0.973 0.769 0.869 0.890 0.706 0.817
attribute 7
map 0.971 0.705 0.867 0.882 0.662 0.809
. mle 0.979 0.799 0.903 0.892 0.731 0.825
attribute 8
map 0.977 0.757 0.900 0.884 0.685 0.817
GE V-9 0A 84 8719 o DINAR 43 SFtlole Z23d &7 BE=
estimating model
high quality low quality
DINA DINO ACDM DINA DINO ACDM
the mle 0.880 0.024 0.453 0.529 0.020 0.249
attribute
profile rate map 0.880 0.560 0.453 0.491 0.011 0.121
the mle 0.979 0.800 0.898 0.898 0.748 0.835
marginal
profile rate map 0.977 0.757 0.899 0.890 0.704 0.828
3 o i
- 60 - M =21}
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< NV-11> 21K 94 571 w DINO Rgo 2 A% SHuolHe] AP A

- #para-
MADcor SRMSR RMSEA | deviance AIC BIC T
DINA 0.096 0.125 0.164 32184.1 32366.1 32812.7 91

qﬁ‘aﬂﬂy DINO | 0019 0025 0065 | 252641 | 254461 | 258927 91
ACDM | 0053 0074 | 0180 | 304988 | 307108 | 312310 | 106
DINA | 0046 | 0058 | 0095 | 36747.7 | 369297 | 373763 91
qtljc;\ll\ilty DINO | 0023 0028 | 0071 | 344868 | 346688 | 351154 91
ACDM | 0027 | 0035 0139 | 358773 | 360893 | 366095 | 106

{FE NV-12> 21K 94 871 w DINO g o2 A3 SHuolHe] AP A

#para-
meters

} DINA 0.063 0.085 0.174 41791.8 | 424458 | 44050.7 327
q:gliQy DINO 0.019 0.025 0.181 33267.8 | 33921.8 | 35526.6 327
ACDM 0.036 0.046 0.210 39260.6 | 39534.6 | 40207.0 137
DINA 0.036 0.045 0.103 45606.4 | 462604 | 47865.2 327
qLC;Y}’ty DINO 0.022 0.028 0.156 43161.2 | 43815.2 | 454200 327
ACDM 0.025 0.031 0.165 44783.1 | 45057.1 | 457295 137

MADcor SRMSR RMSEA | deviance AIC BIC
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GE V-13> 1A 84 MY o) DINOZ A% gHdolEH A 84 BF AYE

estimating model
high quality low quality

DINA DINO ACDM DINA DINO ACDM

. mle 0.842 0.995 0.949 0.834 0.957 0.907
attribute 1

map 0.843 0.995 0.947 0.812 0.956 0.899

. mle 0913 0.993 0.965 0.787 0.941 0.887
attribute 2

map 0911 0.993 0.964 0.745 0.941 0.876

. mle 0.779 0.991 0.915 0.770 0.951 0.905
attribute 3

map 0.779 0.991 0.909 0.735 0.951 0.893

GE -14> Q1784 3719 o DNOZ A4% SxtlolE Z2vd 2§ 4=

estimating model
high quality low quality

DINA DINO ACDM DINA DINO ACDM

the mle 0.537 0.980 0.838 0421 0.871 0.730
attribute

profile rate map 0.539 0.980 0.831 0.344 0.871 0.700

the mle 0.845 0.993 0.943 0.797 0.950 0.900
marginal

profile rate map 0.845 0.993 0.940 0.764 0.949 0.889

<E N-15> 9484 549w DNOZ A4% Sdulole exax &7 Hw
estimating model
high quality low quality

DINA DINO ACDM DINA DINO ACDM

. mle 0.858 0.987 0.928 0.794 0.916 0.866
attribute 1

map 0.792 0.987 0.903 0.719 0.914 0.857

. mle 0.873 0.984 0.914 0.842 0.928 0.887
attribute 2

map 0.842 0.984 0.899 0.802 0.926 0.882

. mle 0.857 0.985 0.899 0.850 0.936 0.895
attribute 3

map 0.805 0.985 0.871 0.815 0.935 0.887

. mle 0.873 0.978 0.913 0.818 0.930 0.879
attribute 4

map 0.811 0.977 0.890 0.772 0.929 0.864

. mle 0.888 0.985 0.918 0.795 0.928 0.867
attribute 5

map 0.849 0.985 0.908 0.718 0.927 0.850




<E -16> 9122 519 u) DINOZ A4S SHulold Zeued 27 s
estimating model
high quality low quality
DINA DINO ACDM DINA DINO ACDM
the mle 0.450 0.929 0.632 0.328 0.731 0.514
attribute
profile rate map 0.298 0.928 0.543 0.195 0.727 0.469
the mle 0.870 0.984 0.879 0.820 0.928 0.879
marginal
profile rate map 0.820 0.984 0.894 0.765 0.926 0.868
GE V-17> Q1A 24 871 w) DNOZ A48 SRelolE QX es BF Ase
estimating model
high quality low quality
DINA DINO ACDM DINA DINO ACDM
. mle 0.892 0.987 0.927 0.721 0.879 0.824
attribute 1
map 0.863 0.986 0.914 0.665 0.869 0.814
. mle 0.767 0.970 0.895 0.772 0.910 0.861
attribute 2
map 0.721 0.968 0.879 0.730 0.903 0.853
. mle 0.724 0.966 0.879 0.731 0.898 0.837
attribute 3
map 0.663 0.964 0.859 0.687 0.890 0.824
. mle 0.734 0.970 0.888 0.739 0.895 0.840
attribute 4
map 0.662 0.967 0.861 0.695 0.887 0.827
. mle 0.908 0.986 0.931 0.839 0.921 0.883
attribute 5
map 0.895 0.985 0.915 0.800 0.914 0.873
. mle 0.804 0.974 0.912 0.754 0.886 0.832
attribute 6
map 0.755 0.971 0.897 0.698 0.876 0.808
. mle 0.852 0.980 0.912 0.767 0.910 0.857
attribute 7
map 0.830 0.979 0.882 0.739 0.903 0.848
. mle 0.797 0.979 0.925 0.702 0.881 0.816
attribute 8
map 0.763 0.978 0.911 0.651 0.872 0.808
<E N-18> 1A 22 1Y u) DINOZ A4S SHuloly Zeued 27 s
estimating model
high quality low quality
DINA DINO ACDM DINA DINO ACDM
the mle 0.033 0.859 0.467 0.025 0.521 0.249
attribute
profile rate map 0.021 0.848 0.362 0.014 0.483 0.202
the mle 0.810 0.977 0.909 0.753 0.897 0.844
marginal
profile rate map 0.769 0.975 0.890 0.708 0.889 0.832
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<E V-20> 1A 84 571 uw ACDMEE o= A3 SHdolele AgdE x4

MADcor | SRMSR | RMSEA | deviance AIC BIC ipe‘igj;
DINA | 0085 | 0136 | 0128 | 349036 | 350856 | 355322 | 91
qﬁgﬂy DINO | 0085 0.136 0129 | 348518 | 350338 | 354804 | 91
ACDM | 0017 | 0023 0054 | 298748 | 300868 | 30607.0 | 106
DINA | 0046 | 0066 | 0065 | 391279 | 393099 | 397565 | 91
ql'f;‘l’ivw DINO | 0046 | 0066 | 0092 | 391169 | 392989 | 397455 | 91
ACDM | 0021 | 0026 | 0047 | 378054 | 380174 | 385376 | 106

GE V-2 QIR 84: 871 W) ACDMEZE o= AT SHTlolEle] AfdE A+

|

MADcor | SRMSR | RMSEA | deviance AIC BIC fnpeatg'j;
‘ DINA 0.052 0.088 0.177 | 435419 | 441959 | 45800.7 327
qﬁ'glﬂy DINO 0.052 0.088 0179 | 435202 | 441742 | 45779.1 327
ACDM | 0.019 0.025 0.198 | 397088 | 399828 | 40655.1 137
DINA 0.039 0.059 0.130 | 466439 | 472979 | 489027 327
ql'f;‘l’ivty DINO 0.039 0.058 0129 | 466560 | 473100 | 4891438 327
ACDM | 0.021 0.027 0.146 | 451412 | 454152 | 46087.5 137

2) AAZ=HY EF =

ACDM =go = JHgueolHE AT Ff9 dA8L W zZ29Yy
7 AYE A & 53T A8EF R IS W M =
A dets o Fe 3 FFoA AEERIFY FHXE =& £F FT
o 5] DINA, DINO B&e] FAHxe} & o] glo] Hl=stAl vEbgtoy
At o2 = o £ FAHXE EAUTh DINA, DINO 239 o8 HE
T A7 A9 T3 FELE UEd AR Zo] F RFY QAAaA
2 23 BGE A w9 FARE FEOE UEhgT X849
T7F BotdE ANk /7 A= oAU ZE9d EF AHE
= 9ol 243 Zololy, Z2ulde] 3+ marginal rateS ACDMol
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(FE NV-22> 2R84 371Y v ACDMO.E A% SHuolH Qxes BF A=
estimating model
high quality low quality
DINA DINO ACDM DINA DINO ACDM
mle 0.970 0.968 0.992 0.915 0.912 0.964
attribute 1
map 0.968 0.965 0.992 0.905 0.902 0.964
mle 0.933 0.919 0.986 0.870 0.867 0.950
attribute 2
map 0.924 0.906 0.986 0.845 0.841 0.949
mle 0.952 0.952 0.990 0.911 0.910 0.962
attribute 3
map 0.947 0.946 0.990 0.898 0.897 0.962
(E V-23> QA 84 371Y uf ACDMO.E A% SgolE Z2ud BF AHsis
estimating model
high quality low quality
DINA DINO ACDM DINA DINO ACDM
the mle 0.859 0.842 0.968 0.715 0.708 0.883
attribute
profile rate map 0.842 0.821 0.968 0.670 0.662 0.883
the mle 0.952 0.946 0.989 0.899 0.897 0.959
marginal
profile rate map 0.946 0.939 0.989 0.882 0.880 0.958
CE V-24> A 24 570Y u ACDM2.2 AT SHulolE AX 84 7 HS=
estimating model
high quality low quality
DINA DINO ACDM DINA DINO ACDM
. mle 0.948 0.946 0.992 0.887 0.888 0.939
attribute 1
map 0.943 0.942 0.992 0.885 0.885 0.939
. mle 0.890 0.912 0.982 0.845 0.838 0.915
attribute 2
map 0.869 0.892 0.982 0.819 0.814 0.914
) mle 0.909 0.888 0.985 0.788 0.784 0.902
attribute 3
map 0.886 0.865 0.985 0.732 0.731 0.901
. mle 0.922 0.924 0.990 0.777 0.777 0.885
attribute 4
map 0.905 0.907 0.990 0.712 0.714 0.883
. mle 0.862 0.859 0.979 0.801 0.806 0.903
attribute 5
map 0.831 0.829 0.979 0.748 0.754 0.902
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(& V-250 1A 84 571 o ACDMO= /A3

SlolE] Z2vly B

ks

estimating model

high quality low quality

DINA DINO ACDM DINA DINO ACDM

thbe mle 0.580 0.579 0.932 0.335 0.333 0.623
attribute

profile rate map 0.508 0.509 0.932 0.242 0.243 0.619

the | mle 0.906 0.906 0.986 0.819 0.819 0.909
margina

proﬁlg rate map 0.887 0.887 0.986 0.779 0.780 0.908

(E V-260 Q1A 84 871 wf ACDMO.E A% SHolE QA8 A BF AHsx
estimating model
high quality low quality

DINA DINO ACDM DINA DINO ACDM

ttribute 1 mle 0.852 0.848 0.956 0.737 0.739 0.856
attribute

map 0.828 0.822 0.955 0.697 0.698 0.853

ttribute 2 mle 0.867 0.873 0.962 0.828 0.829 0.908
attribute

map 0.844 0.852 0.962 0.801 0.803 0.907

ttribute 3 mle 0.825 0.833 0.944 0.815 0.816 0.909
attribute

map 0.794 0.803 0.944 0.787 0.787 0.908

ttribute 4 mle 0.820 0.821 0.954 0.820 0.819 0.914
attribute

map 0.791 0.793 0.954 0.795 0.794 0.913

ttribute 5 mle 0.831 0.820 0.952 0.818 0.817 0.900
attribute

map 0.804 0.792 0.952 0.787 0.785 0.898

ttribute 6 mle 0.869 0.875 0.971 0.791 0.792 0.893
attribute

map 0.849 0.855 0.971 0.759 0.760 0.892

ttribute 7 mle 0.835 0.841 0.953 0.806 0.806 0.894
attribute

map 0.807 0.814 0.952 0.770 0.771 0.892

ttribute 8 mle 0.914 0.912 0.983 0.840 0.838 0.921
attribute

map 0.898 0.896 0.983 0.818 0.815 0.920

<E NV-27> QA 84 87/1Y W ACDMC.E AAIS S o]E

Zz3d B

koA

estimating model

high quality low quality

DINA DINO ACDM DINA DINO ACDM

the mle 0.206 0.210 0.720 0.139 0.138 0.430
attribute

profile rate map 0.156 0.159 0.718 0.096 0.096 0.423

the mle 0.852 0.853 0.959 0.807 0.807 0.900
marginal

profile rate map 0.827 0.828 0.959 0.777 0.777 0.898
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GE V-28 A 24 70 W o8] RYo= AT SHHlolEle] RMSEA &

estimating model
g:;zrfrealt nLthr%rl?er high quality low quality #autttéisb'
DINA DINO ACDM DINA DINO ACDM
1 0.025 0.024 0.038 0.027 0.028 0.049 1
2 0.035 0.035 0.041 0.034 0.034 0.049 1
3 0.035 0.034 0.066 0.029 0.028 0.048 1
DINA 4 0.026 0.414 0.167 0.034 0.208 0.108 2
5 0.030 0.423 0.135 0.038 0.202 0.118 2
6 0.028 0.401 0.156 0.036 0.213 0.115 2
7 0.027 0.348 0.200 0.035 0.153 0.108 3
8 0.020 0.020 0.037 0.033 0.033 0.048 1
9 0.012 0.014 0.034 0.030 0.029 0.052 1
10 0.036 0.036 0.066 0.030 0.030 0.048 1
DINO 11 0.495 0.026 0.280 0.191 0.036 0.118 2
12 0.438 0.032 0.195 0.224 0.032 0.126 2
13 0.417 0.021 0.249 0.228 0.030 0.124 2
14 0.317 0.041 0.207 0.164 0.031 0.137 3
15 0.029 0.030 0.039 0.030 0.029 0.048 1
16 0.027 0.026 0.038 0.035 0.035 0.049 1
17 0.024 0.025 0.071 0.029 0.030 0.049 1
ACDM 18 0.319 0.321 0.034 0.182 0.190 0.045 2
19 0.300 0.304 0.041 0.184 0.187 0.043 2
20 0.341 0.343 0.049 0.167 0.171 0.042 2
21 0.323 0.325 0.034 0.194 0.195 0.040 3
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GE V-29 1A 24 570 o o8 mgoz A%

Sglole 9] RMSEA k-1

estimating model

gf:(i:rfrealt nLthr(Te\rlT)]er high quality low quality #autttgisb-
DINA DINO ACDM DINA DINO ACDM
1 0.05 0.25 0.17 0.04 0.10 0.09 2
2 0.06 0.22 0.14 0.05 0.11 0.09 2
3 0.05 0.23 0.14 0.05 0.11 0.08 2
4 0.06 0.20 0.12 0.05 0.11 0.10 2
5 0.07 0.23 0.11 0.04 0.10 0.08 2
DINA
6 0.05 0.26 0.17 0.05 0.09 0.08 2
7 0.04 0.28 0.18 0.05 0.10 0.09 2
8 0.05 0.23 0.14 0.05 0.12 0.09 2
9 0.07 0.18 0.12 0.04 0.10 0.07 2
10 0.06 0.20 0.12 0.05 0.10 0.09 2
11 0.27 0.06 0.17 0.10 0.05 0.09 2
12 0.21 0.06 0.18 0.11 0.05 0.10 2
13 0.23 0.06 0.13 0.12 0.05 0.08 2
14 0.25 0.06 0.14 0.10 0.05 0.09 2
15 0.26 0.05 0.21 0.11 0.05 0.10 2
DINO
16 0.31 0.05 0.24 0.11 0.05 0.09 2
17 0.24 0.06 0.17 0.09 0.05 0.08 2
18 0.20 0.06 0.17 0.11 0.05 0.10 2
19 0.19 0.06 0.14 0.11 0.04 0.09 2
20 0.25 0.06 0.15 0.10 0.04 0.09 2
21 0.19 0.15 0.08 0.09 0.07 0.07 2
22 0.15 0.14 0.08 0.10 0.08 0.07 2
23 0.19 0.13 0.08 0.09 0.08 0.07 2
24 0.17 0.13 0.08 0.10 0.08 0.07 2
25 0.14 0.18 0.07 0.09 0.08 0.07 2
ACDM
26 0.19 0.16 0.07 0.09 0.08 0.07 2
27 0.18 0.15 0.08 0.08 0.08 0.07 2
28 0.14 0.15 0.08 0.09 0.09 0.07 2
29 0.14 0.15 0.08 0.09 0.08 0.07 2
30 0.17 0.15 0.08 0.08 0.08 0.06 2
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GE V-300 A1 94 570 o of8 mgo= A%

S glole 9] RMSEA k-2

estimating model

gr:Znggrealt nLthr%rlT)]er high quality low quality #autttgisb-
DINA DINO ACDM DINA DINO ACDM
1 0.04 0.11 0.12 0.03 0.07 0.07 3
2 0.04 0.11 0.12 0.02 0.06 0.06 3
3 0.03 0.14 0.13 0.03 0.06 0.06 3
4 0.03 0.12 0.13 0.02 0.05 0.06 3
5 0.03 0.13 0.12 0.03 0.04 0.06 3
DINA
6 0.02 0.13 0.12 0.02 0.06 0.06 3
7 0.03 0.10 0.13 0.03 0.04 0.06 3
8 0.03 0.09 0.10 0.03 0.04 0.06 3
9 0.03 0.08 0.11 0.03 0.04 0.06 3
10 0.03 0.07 0.11 0.03 0.04 0.06 3
11 0.11 0.03 0.12 0.07 0.03 0.08 3
12 0.11 0.03 0.13 0.06 0.03 0.07 3
13 0.10 0.03 0.16 0.08 0.02 0.07 3
14 0.11 0.03 0.15 0.05 0.03 0.07 3
15 0.10 0.04 0.13 0.06 0.02 0.07 3
DINO
16 0.08 0.04 0.10 0.05 0.03 0.07 3
17 0.09 0.03 0.13 0.04 0.03 0.07 3
18 0.08 0.03 0.10 0.05 0.03 0.07 3
19 0.08 0.03 0.11 0.04 0.03 0.06 3
20 0.07 0.04 0.10 0.04 0.03 0.06 3
21 0.16 0.11 0.06 0.06 0.07 0.05 3
22 0.16 0.10 0.07 0.05 0.06 0.05 3
23 0.16 0.10 0.06 0.06 0.07 0.05 3
24 0.15 0.09 0.07 0.04 0.05 0.06 3
25 0.15 0.08 0.06 0.05 0.06 0.05 3
ACDM
26 0.14 0.07 0.07 0.04 0.05 0.05 3
27 0.11 0.06 0.08 0.04 0.05 0.06 3
28 0.13 0.07 0.07 0.04 0.05 0.06 3
29 0.12 0.05 0.08 0.04 0.05 0.06 3
30 0.14 0.04 0.08 0.04 0.04 0.06 3
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GE V-3 1A 94 /Y uf o8 =gz A%

SHulolE 2] RMSEA gt

S o estimating model st
-ing AT high quality low quality s
model DINA | DINO | Acom | biINna | DINO | Acom
1 0.04 0.06 0.14 0.08 0.08 0.12 1
2 0.09 013 016 0.08 0.07 012 1
3 0.13 0.15 019 011 0.10 0.15 1
4 0.15 033 022 011 0.17 016 2
5 0.14 033 022 0.09 0.17 0.15 2
INA 6 0.11 032 022 0.10 0.16 0.14 2
7 0.10 039 022 011 0.15 0.15 2
8 0.08 032 023 0.08 0.17 0.14 2
9 0.05 032 024 0.10 0.14 0.15 2
10 0.08 043 024 0.08 0.17 013 2
11 0.08 035 024 012 0.15 0.15 2
12 0.06 035 0.24 0.09 0.15 0.14 2
13 0.13 0.15 018 0.10 0.10 0.14 1
14 0.07 011 011 011 0.11 0.14 1
15 0.17 0.10 018 011 0.10 0.14 1
16 0.44 012 029 019 0.11 016 2
17 0.22 0.10 027 016 0.09 0.14 2
NG 18 0.22 013 0.25 016 0.10 0.14 2
19 0.22 0.10 028 016 0.08 0.14 2
20 0.22 011 028 0.15 0.12 0.15 2
21 0.21 012 027 0.15 0.09 0.14 2
22 0.25 0.10 027 017 0.11 016 2
23 0.23 011 027 017 0.10 0.15 2
24 0.24 013 0.25 017 0.10 016 2
25 0.16 013 018 011 0.09 0.12 1
26 0.09 011 007 0.10 0.10 011 1
27 0.19 0.25 020 0.14 0.14 013 2
28 0.20 026 020 013 0.13 012 2
29 0.15 032 020 012 0.17 013 2
DM 30 0.28 027 022 016 0.14 0.14 2
31 0.29 021 018 016 0.14 013 2
32 0.28 021 019 0.15 0.14 0.15 2
33 0.26 024 023 0.15 0.12 013 2
34 0.26 0.25 023 0.15 0.13 0.14 2
35 0.16 029 018 012 0.15 013 2
36 018 026 021 013 0.14 012 2
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3. TIMSS 2007 ©lolg A&

(GE IV-32> TIMSS 2007 43hd wl= FgHolHe AFE A+
MADcor | SRMSR | deviance AIC BIC Npars
DINA 0.047 0.059 22365.8 | 87999.8 | 2426649 | 32817

esg{ggtei[‘g DINO | 0.058 0.073 | 224236 | 88057.6 | 242722.7 | 32817

ACDM 0.026 0.035 219193 | 223513 | 23369.3 216

DINA, DINO, ACDM =3
FollAl 0.05v 7] e 2k 3
t}. RMSEA©] tha] 0.057 %] g 7kxE g e QA ACDM =
o] gktol 7H& A vetwth Adl A= A Myl ACDM =

02 DINA =39 gho] A Yeht 3 %
H ERIth Ty Ao APE Age BY 3 JFA 9
o] ofyg} F° FEAFS WE3Y o

7 ¥la Bth= ACDM =3 o 4 g

o
i
%
Y
EQ{_:
b
N
-
[-'0
=
=
o
3
=
(@]
=
=
(@p)]
o)

=
A A= A4 deviance, AIC, BICo| A<= ACDM E&e| Zrol
3] AIC, BIC #tellAl 1 ztol7 8% AA EoAle s
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Street Number of houses

Main

Center

First

Hill

Mary is making a chart to show the number of houses on some streets.
Every stands for 5 houses. There are 20 houses on Hill Street.

How many should Mary put in the chart beside Hill Street?
@ 4
5
© 15
® 20
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by their school. The table below shows the results for 20 cars.

Several students were collecting information about how fast cars were driving

Car Slow Medium Fast
1 X

2 X

3 X

4 X
5 X
6 X

7 X

8 X

9 X

10 X

11 X

12 X

13 X

14 X
15 X
16 X

17 X

18 X

19 X

20 X

into the bar graph.
Complete the bar graph.

10 -

Number of Cars

Car speed

Slow

Medium

Fast

To make the results easier to read, the students started to put the information

M041275
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< IV-33> TIMSS 2007 43hd wl= SFulol8 e &3¥ RMSEA %

item estimating model st
number DINA DINO ACDM =
1 0.058 0.192 0.101 2
2 0.05 0.03 0.077 1
3 0.157 0.212 0.133 3
4 0.086 0.053 0.105 2
5 0.202 0.186 0.115 3
6 0.078 0.12 0.091 2
7 0.105 0.161 0.111 3
8 0.096 0.133 0.061 5
9 0.067 0.222 0.11 1
10 0.119 0.173 0.142 2
11 0.135 0.216 0.111 4
12 0.139 0.219 0.092 3
13 0.106 0.117 0.096 4
14 0.132 0.314 0.069 6
15 0.121 0.223 0.125 2
16 0.134 0.189 0.109 2
17 0.042 0.008 0.081 2
18 0.121 0.199 0.091 3
19 0.1 0.086 0.01 3
20 0.149 0.231 0.125 4
21 0.126 0.17 0.098 3
22 0.143 0.193 0.131 3
23 0.156 0.229 0.119 2
24 0.195 0.192 0.177 1
25 0.075 0.012 0.109 4
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MADcor | SRMSR | deviance AIC BIC Npars

DINA 0.041 0.059 23795.1 | 89429.1 | 244094.2 | 32817

652{232[‘9 DINO | 0.038 0.055 | 237626 | 89396.6 | 2440617 | 32817

ACDM 0.021 0.027 234074 | 23839.3 | 248573 216
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Abstract

A Study on Model Fit of Cognitive
Diagnosis Models of the Cognitive
and Content Domains in
Mathematical Competence

You Min-kyung
Department of Mathematics Education
The Graduate School

Seoul National University

In mathematics, traditional teaching has emphasized the acquisition
concepts, principles, and laws. However, as the limit of content-based
learning has been pointed out, developing students’ competency in
cognitive domain has become a goal of the curriculum and its
importance  is  continuously = emphasized. = Cognitive  Diagnosis
Assessment(CDA) can provide important information for competence
evaluation by inferring the profile about mastering the content and
cognitive elements based on student ’s item response. However, in spite
of the diversity of the Cognitive Diagnosis Models(CDMs) according to
the models about the relationship between item response and mastery
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of the attributes, there is little research on the model fit of the CDMs
considering the characteristics of the attributes to be estimated.
Therefore, this study compared and analyzed the model fit of
evaluation models according to the characteristics of the attributes in
each simulation and actual data TIMSS 2007 by applying three
representative CDMs (DINA, DINO and ACDM).

According to the simulation results, the CDM that assumes the same
structure as the one used to generate the data was found most
appropriate showing best fit, and the more different the relationship
between the generation and the estimation model, the poorer the model
fit results. In the verification of fitness through the absolute model
index, applying the correct model regardless of the level of item
qualities on the test was decisive factor for the appropriateness of the
estimation. In the relative fitness index, it was found that the use of
the high quality items can improve the model fit than to select the
model properly. Therefore, in order to obtain useful information
through the CDA, it is necessary to select the appropriate CDM and to
use items appropriate for the purpose of the test.

Since the attributes measured for each test item are different and t
he characteristics for each item are different, the relationship between
attributes and item responses can also vary even in a same test. As a
result of applying the CDM to the response data of the US students for
TIMSS 2007 test number 4, the model with the lowest RMSEA value
was different for each item among the results usng various CDMs. The
RMSEA values of the 15 items, which accounted for more than half of
the 25 items, were lowest in the ACDM model. These results are
consistent with the fact that ACDM has been shown to be best model
to the TIMSS 2007 mathematics test number 4 data of US students in

our analysis and various previous studies. In addition, when we analyzed
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the items qualitatively regarding the cognitive model to solve that item,
the results matched with the per-item best fit model.

Keywords : competence, cognitive domain, content domain, Cognitive

Diagnosis Model, model fit
Student Number : 2016-21567
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