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Abstract

The Diagnostic Classification Models (DCMs) are promoted as an interesting method for diagnosis nursing
knowledge. The purpose of this article is to propose DCMs. Statistical estimations were used to assess skills
and produce classifications. Statistical models were analyzed by using two DCMs, G-DINA and DINA models.
The G-DINA Model is compensatory model; skills can be compensated with higher skills, and the DINA Model is
non-compensatory model, which all skills were required. The Efficiency of DCMs were considered by the absolute

fit indices and the relative fit indices.

Keywords: diagnostic classification models, compensatory models, non-compensatory models, DINA model,

G-DINA model
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= [Z] sample2_ox.ox | [Z] Dina_1111.0x

#include <oxstd.h>
#include <oxprob.h>
#include <oxfloat.h>

Dina_1111.0x
[2] sample2_ox.ox

G BN

decl N=158,]=18,K=4;

decl data={"work.txt"};

7 decl gqmatrix={"maternal.txt"};
8 decl emp_bayes=1,analysis=2;
9 decl crit=8.001,maxit=999;

1e

11 decl Q,X;

12 decl post,alpha,g,s,se;

13 decl re,rl,n@,nl;

14 decl prior,lprior,eta;

15 decl it,maxabs;

16 decl locmax,max_p,m_obs,m_exp;
17 decl se2_exp;

18 decl Nfit;

19 decl et;

20 decl alphal,ml;

22 pattern(){

23 alpha=<>;

24 for(decl k=1;k<=K;k++){

25 decl tmp=<>;

26 decl base=zeros(2*(K-k),1)|ones(2*(K-k),1);
27 for(decl 1=08;1<2"(k-1);1++){

28 tmp=tmp|base;}

29 alpha=alpha~tmp;}

31 alpha=alpha~sumr(alpha);

Hep A 33 decl tmp=zeros(2~K,1);
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2 Gainaox |

D

1 #include <oxstd.h>
2 #include <oxprob.h>
3 #include <oxfloat.h>
4
5

decl N=158,)=10,K=4;

16 ldecl data={"work.txt"};

7 decl gmatrix={"maternal.txt"};
8 decl emp_bayes=1,analysis=2;
9 decl crit=08.001,maxit=999;

11 decl Q,X;

12 decl ni,rl;

13 decl post,alpha,est,se2;

14 decl prior,lprior,eta;

15 decl it,maxabs;

16 decl ml,BIC,AIC;

17 decl locmax,max_p,m_obs,m_exp;
decl se2_exp;
decl Nfit;
decl et;

18

19

20

21

22 pattern(){

23 alpha=<>;

24 for(decl k=1;k<=K;k++){
25 decl tmp=<>;

26 decl base=zeros(2~(K-k),1)|ones(24(K-k),1);
27 for(decl 1=0;1<2"(k-1);1++){

28 tmp=tmp|base;}

29 alpha=alpha~tmp;}

30

31 alpha=alpha~sumr(alpha);

Help & 33 decl tmp=zeros(2°K,1);
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a ks v
TINIUNANITUATIEN Luaa DINA A28 11sunsu OX

Ox Console version 7.10 (Windows/U) (C) J.A. Doornik, 1994-2014 | Parameter Estimates:

This version may be used for academic research and teaching only Item Guess SE(Guess) Slip SE(Slip)

The use of this code is limited to

educational and noncommercial research purposes only.

(Last Updated: November 2011)

001 0.0034 0.1531 0.0060 0.1370
002 0.0046 0.1083 0.0000 0.1122
003 0.6215 0.0567 0.3421 0.0546
004 0.1860 0.6052 0.2900 0.0386
005 0.0000 0.1320 0.2106 0.0409

oriiciosiicciicoiek DINA MODEL QUTPUT ##sessdiasiaciasi 1 006 0.5934 0.0574 0.1968 0.0458

Iteration Max. Change
010 0.03946020 0.032027
030 0.021586
040 0.002591

Number of iterations: 46
Maximum Difference: 0.000916027
Elapsed Time: 0.20

*xdk* Test-Level Fit Statistics **%**
-2LL 1838.5266
AIC 1908.5266
BIC 2013.8988

*#*k%* Jtem-Level Fit Statistics *****

Prop Z(Corr) Log(OR)

Mean Abs. Dev. 0.0072 0.1129 0.5180
Max. Abs. Dev. 0.0275 0.4361 2.3129
SE(Max Abs Dev) 0.0364 0.0825 0.3683

007 0.0000 0.3043 0.2883 0.0404
008 0.4515 0.0697 0.3939 0.0492
009 0.4907 0.0700 0.2927 0.0458
010 0.6214 0.0567 0.2764 0.0515

Latent Classes and their Posterior Probabilities:
“0000” 0.0024 “0110 0.0024
“1000” 0.0055 <0101 0.0024
“0100” 0.0024 “0011” 0.0024
“0010” 0.0024 “1110” 0.1276
“0001” 0.0024 “1101” 0.2782
“1100” 0.1410 “1011” 0.0212
“1010” 0.0055 <0111 0.0024
“1001”0.0212 “1111” 0.3805

Estimates of Attribute Prevalence:
1 0.9808
20.9370
3 0.5444
40.7108

2. MINATIEHA0 TuAa G-DINA

a d Y = Y
MINATIZHA TR G-DINA U3 Ivinziuy
Tuugazdeny Q-matrix 1ua1319 2 TaninfAnyiay
v ) A o = Y
laazuun 1 azuuuludela o weinfAnyisonslu
1 E4
quanyuzidiualudoiu q edados 1 guanbue

waziindnuivg ldazuuy o azuuuludela o 1ie

v =R ] 9 o Y 2‘/ = I

wndnw liseuinnauanvaz ludeiu q suilu
ANHAUTVDINTAINITO¥AUY¥EN UL (compensatory)

a 2 3 2 o

M5UA5124 1uaa G-DINA 191150051 OX Fawaun
Ta@ Jurgen A. Doornik (2007) &34 Jimmy De La Torre
(2009) Hudilioufda OX code MINATIZHAININ 3
HALIIBNUNANIAATIZN G-DINA Aauaaalumsnad
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Iteration Max. Change

Ox Console version 7.10 (Windows/U) (C) J.A. Doornik, 1994-2014 | 010 0.030325

This version may be used for academic research and teaching only

The use of this code is limited to

educational and noncommercial research purposes only.

(Last Updated: November 2011)

*xEEx Jtem-Level Fit Statistics *#***

Prop Z(Corr) Log(OR)

Mean Abs. Dev. 0.0068 0.1179 0.5474

Max. Abs. Dev. 0.0179 0.4230 2.3873
SE(Max Abs Dev) 0.0377 0.0825 0.3741
Latent Classes and their Posterior Probabilities:
“0000” 0.0226 “0110” 0.0226

“1000” 0.1300 “0101 0.0226

“0100” 0.0226 “0011 0.0226

“0010” 0.0226 “1110” 0.1200

Number of iterations: 16
Maximum Difference: 0.000818761
Elapsed Time: 0.32

*¥k%k Test-Level Fit Statistics *****

-2LL 1684.0390
AIC 1846.0390
BIC 2089.9005
“0001” 0.0226 “1101” 0.0200
“1100” 0.0667 “1011” 0.0587
“1010” 0.1300 “0111” 0.0226
“1001” 0.0587 “1111” 0.2351

Estimates of Attribute Prevalence:
10.8192

20.5322

30.6342

40.4630
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v . 4 o Mafime5ves ArHma1nadun
foondi @) wmilmeivesmam @) o D) Tugamsitodo @)
1 0.0034 0.0060 0.9906
2 0.0046 0.0000 0.9954
3 0.6215 0.3421 0.0364
4 0.1860 0.2900 0.5240
5 0.0000 0.2106 0.7894
6 0.5934 0.1968 0.2098
7 0.0000 0.2883 0.7117
8 0.4515 0.3939 0.1546
9 0.4907 0.2927 0.2166
10 0.6214 0.2764 0.1022
X 0.2973 0.2297 0.4731
SD 0.2829 0.1321 0.3749
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DINA model G-DINA model
“0000” 0.0024 0.0226
“1000” 0.0055 0.1300
“0100” 0.0024 0.0226
“0010” 0.0024 0.0226
“0001” 0.0024 0.0226
“1100” 0.1410 0.0667
“1010” 0.0055 0.1300
“1001” 0.0212 0.0587
“0110” 0.0024 0.0226
“0101” 0.0024 0.0226
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