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ABSTRACT

Item response models for analyzing affective testing data

Min Ah, Oh
Department of Education

The graduate school of Sungshin Women’s University

This study compared generalized partial credit model that used
commonly for analyzing polytomous-item dataset and generalized graded
unfolding model assuming ideal point process in analyzing affective
polytomous-item testing data. In order to explore two model’s
practicability, two study problems was set up as following. First, is it
possible that generalized graded unfolding model is used to interpret
item’s statements that measure affective construct? Second, could
generalized graded unfolding model be applied to analyze affective
polytomous-—item testing dataset?

For these questions, this study conducted analyzing real data of
internet game addiction for adolescents and simulated data that were
generated by using generalized graded unfolding model and generalized
partial credit model. Real data and simulated data were Likert-type scale
composed of four response categories-strongly disagree, disagree, agree,

and strongly agree.



The result of analyzing real data was that generalized partial credit
model appeared a little better than generalized graded unfolding model in
DIC, a model selection index. And generalized graded unfolding model
was more informative method in interpreting item than generalized
partial credit model.

Simulated data were generated by using generalized graded unfolding
model and generalized partial credit model. The former was used to
generate affective testing data in unfolding mechanism and the latter
cumulative mechanism. The item response theory models for calibrating
were also generalized graded unfolding model and generalized partial
credit model. In this simulation study, the correlation coefficients among
true simulees’s true theta, raw scores and estimated trait parameters
were computed by two models to investigate accuracy in recovering the
true parameters. Simulee’s true parameters were best recovered when the
generating model was equal to calibrating model. However DIC showed
that the test data analysis could be more efficient when generating
model was used as calibrating model. It means that DIC could not be
the model selection index when researcher or practitioner need to choose
among generalized graded unfolding model and generalized partial credit
model and other statistical model selection indices are required to help

their model selection.
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# WinBUGS code for calibrating Generalized Graded Unfolding Model
model
{
for (i in 1:T) {
cumtauli, 1] <- 0; M[i] <- 2*(mlI[i]l-1)+1;
# taul,2,3,4 were used instead of tau0,1,2,3. So, taul=0 always.
for (k in 1:mI[il-1) {
cumtauli,k+1] <- tauli,k+1] + cumtaulikl;

# GGUM
for (j in 1:N) {
for (i in 1:T) {
for (k in 1:mlI[il){
numerl[j,ik] <- exp(alil*((k-1)*(thetal[jl-d[i])-cumtauli,k])) +
exp(a[i]*((l\/[}[i]—(k—l))*(theta[j]—d[i])—cumtau[i,k]))

denomlj,i] <- sum(numerl(j,i,1:mI[i]]);
}
for (§ in 1:N) {
for (i in 1:T) {
for (k in 1:ml[i]){
pliik] <- numerlj,i,k]/denomlj,il;
rl[3,il1 ~ dcat(plj,i,1:mI[il]);
thetalj] ~ dnorm(mu,1);
mu ~ dnorm(0,1);
# Priors

# item discrimination
#for (i in 1:T) {

# alil ~ dlnorm(0.,1.) ; }
for (i in 1:T) {
alil ~ dunif(0.2,3.0) ; }

# item location

for (i in 1:T){
dli]”dnorm(0,1); }

# for (i in 1:T){

#  dli]”dunif(-2.0,2.0); }

# The first Category of every item
for (i in 1:T) {
tauli,1]1 <- 0; }
# The other Category of every item
for (i in 1:T) {
for (k in 2:(mlI[iD)) {
tauli,k] ~ dnorm(0.,.5); 1




# WinBUGS code for calibrating Generalized Partical Credit Model
model

for (j in 1:N){
for (i in 1:T) {
denoml[j,i,1]1 <- 1;
numer(j,i,1] <- 0;
enumerlj,i,1] <- 1;

i3

# GPCM
for (j in 1:N) {
for (i in 1:T) {
for (k in 2:mlIfi]) {
numerlj,i,k] <- alil*(thetalj] - bl + tauli,k]l ) + numerlj,ik-11;
enumerl[j,i,k] <- exp(numerlj,ik]);
denomlj,i,k] <- enumerlj,i,k] + denomlj,i,k-1];

denom?2[j,i,1] <- denomlj,i,mI[il];

for (j in 1:N) {
for (i in 1:T) {
for (k in 1'mI[iD{
plj,i,k] <- enumerlj,i,kl/denom2[j,i,11;

) r[j,i] = dcat(plj,i,1:mI[i1D;
Eheta[j] ~ dnorm(mu,l);
mu ~ dnorm(0,1);

# Priors
# item discrimination
for (i in 1:T) {
alil ~ dlnorm(0,1) ; }

# item difficulty
# for (i in 1:T){
# b.prelil”dnorm(0,1) ; }
# for (i in 1:T){
# bli] <- b.prelil-mean(b.pre[1:T]) ; }
for (i in 1:T){
b[i]~dnorm(0,1); }

# The first Category of every item
for (i in 1:T) {
tauli,1] <- 0; }

# From the second to (ml-1)th Categories of each item
for (i in 1:'T){
for (k in 2:(mlI[i]-1)) {
tauli,k]“dnorm(0,.5); 1}

# The last Catetory of every item: It makes the sum of all catetory parameters be

for (i in 1:T){
tauli,ml[i]] <- -sum(tauli,2:(mI[i]-1)1); }




# If you are interested in parameters about the categories without item difficulty
# for (i in 1:T) {

# stepli,1] <- 0; }

# for (i in 1:T){

# for (k in 2:mlI[iD){

#{ stepli,k] <- bli] - taulik] ; 1}
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