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Abstract

This article compares the suitability of the domi-
nance and unfolding models for the analysis of the
Aggressiveness dimension in the IDCP (Dimensional
Clinical Personality Inventory). The study included
975 subjects, with ages ranging from 18 to 81 years
(M=29.82, SD=12.28), 58.9% of which were women.
The 1DCP is composed of 163 items and 12 dimen-
sions; 27 items are related to Aggression. The analysis
with the unfolding model indicated the exclusion of
15 items due to standard error. Results showed a bet-
ter fit for the dominance model. This result may be
due to the nature of the construct, because the items
assess pathological aspects of personality represent-
ing one end of the continuum.

Keywords: dominance model, unidimensional un-
folding model, personality, personality disorders,
item-response theory.

Resumen

Este estudio compara la idoneidad de los modelos
de dominancia y desdoblamiento para el analisis de
la dimension de Agresividad del 1DcP (Inventario
Dimensional Clinico de Personalidad). Participaron
en el estudio 975 sujetos entre los 18 y los 81 aflos de
edad (M=29,82; DE=12,28),de los cuales el 58,9% eran
mujeres. El IDCP estd integrado por 163 items y 12 di-
mensiones, con 27 items referentes a la Agresividad.
El andlisis a través del modelo del desdoblamiento
produjo la exclusién de 15 items debido a error es-
tandar. Los resultados mostraron un mejor ajuste del
modelo de dominancia. Este resultado puede deberse
a la naturaleza del constructo, por cuanto los items
evaltan los aspectos patologicos de la personalidad
que representan un extremo del continuum.

Palabras clave: modelo de dominancia, modelo de
desdoblamiento, personalidad, trastornos de la per-
sonalidad, teoria de respuesta a un item.

Resumo

Este artigo compara a adequagdo da domindncia
e dos modelos que se desdobram para a analise da
dimensdo da agressividade no 1pcp (Inventdrio
Dimensional Clinico da Personalidade). O estudo
incluiu 975 individuos, com idades que variam dos 18
até os 81 anos (M=29,82; SD=12,28), 58,9% dos quais
eram mulheres. O IDCP é composto de 163 itens e 12
dimensdes; 27 itens estdo relacionados com a agres-
sdo. A andlise com o modelo de desdobramento indi-
cou a exclusio de 15 itens devido ao padrio de erro.
Os resultados mostraram um melhor ajuste para o
modelo de dominagdo. Esse resultado pode ser de-
vido a natureza da construgdo, porque os itens ava-
liaram aspectos patoldgicos da personalidade, o que
representa uma extremidade do continuum.

Palavras-chave: modelo da dominancia, modelo de
desdobramento unidimensional, personalidade, trans-
tornos de personalidade, teoria da resposta ao item.

How to cite this article: Carvalho, L. de F,, Filho, A. Q. de O,, Pessoto, F., & Bortolotti, S. L. V. (2014). Application of the unfolding model to the aggression
dimension of the Dimensional Clinical Personality Inventory (IDCP). Revista Colombiana de Psicologia, 23(2), 339-349. doi: 10.15446/rcp.v23n2.41428.

Correspondence concerning this article should be adressed to Lucas de Francisco Carvalho, e-mail: lucas@labape.com.br. Universidade Sio Francisco,
Rua Alexandre Rodrigues Barbosa, 45 CEP 13251-900, Itatiba, Sdo Paulo, Brasil.

SCIENTIFIC RESEARCH ARTICLE

RECEIVED: 7 JANUARY 2014 - ACCEPTED: 24 AUGUST 2014

* This research project was funded by cNpPq and FAPESP.

REVISTA COLOMBIANA DE PSICOLOGIA

VOL. 23 N.°2

JULIO-DICIEMBRE 2014 ISSN 0121-5469 IMPRESO |

2344-8644 EN LINEA BOGOTA COLOMBIA PP. 339-349



340 LUCAS DE FRANCISCO CARVALHO, ANANIAS QUEIROGA DE OLIVEIRA FILHO, FERNANDOQ PESSOTTO, & SILVANA LIGIA VINCENZI BORTOLOTTI

IN THE Item Response Theory (IRT) and
in psychometrics in general, it is assumed
that items that operationalize the constructs
function according to the principles of the do-
minance model paradigm. In such paradigm,
the more present and/or intense the construct
determined in the individual is, the greater the
likelihood that he or she will agree or give the
correct answers for the items representing that
construct. However, there is empirical eviden-
ce (e.g., Roberts, Donoghue, & Laughlin, 2000)
suggesting that not all constructs or items ade-
quately fit the paradigm of dominance, indica-
ting the need to use other instruments, such as
the unfolding model.

In the unfolding model it is assumed that
the determination of the probability of the in-
dividuals’ response to an item is more related
to the proximity of the location of the item and
the subject, one in relation to the other, and not
necessarily to the intensity of the representation
of the construct. Accordingly, the probability of
agreeing with an item increases as the level in
the latent construct of the individual approaches
the level on the item’s construct. The present
study verifies the postulation of the unfolding
model, which fits into the family of mathemati-
cal models of IRT, investigating its suitability as
compared to the dominance of a set of items as-
sessing personality characteristics of the model.

The IRT has been widely used in the devel-
opment of instruments. With regard to studies
of personality, using the dominance model is a
common strategy (Meijer & Baneke, 2004). In
dominance models it is assumed that the higher
the score on the latent trait, the higher the prob-
ability of getting the correct response in the case
of skills, or of agreeing with the item, in the case
of non-cognitive constructs. It is noteworthy
that the present study focused on non-cogni-
tive constructs. For instance, when measuring
depression using items such as “I am often de-
pressed” within the paradigm of dominance, it
is reasonable to assume that the more depressed
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someone is, the greater the likelihood that he/
she will agree with the item.

In models of dominance, the information
function of the scale indicates whether the mea-
surement accuracy of the latent trait is higher or
lower, because it is inversely related to the stan-
dard error of measurement (Embretson & Reise,
2000). The models of dominance are usually
based on the use of one, two, or three param-
eters to assess the skill level (o) of respondents.
The model with one parameter, or Rasch model,
makes use of the difficulty (b) index, which is
related to the probability of hit/agreement with
the item, representing the level of the latent trait
necessary to properly respond to it.

In the two-parameter model, besides the
difficulty index, the discrimination power item
(a), which allows differentiating individuals
based on knowledge of a particular subject or
skill at some task, is also part of the equation. In
the one-parameter model, it is assumed that the
power of discrimination is the same for all items.
Finally, the third model includes a parameter
that represents the probability of hit by chance
(¢), indicating an increase in the probability of a
subject —with a certain level of the latent trait—
choosing a given response, attributing this in-
crease randomly. In all dominance models the
Item Characteristic Curves (1cc) are described
by a monotonically increasing function.

Unlike the paradigm of dominance, a model
less usually found in the literature is the so-called
unfolding or ideal point model. Conceptually, the
unfolding model implies that a subject must agree
with a certain item if both are closely located in
the continuum of the latent construct. Therefore,
in the unfolding model the 1CC is not represented
by a monotonically increasing function; the curve
is determined by the proximity of the item and
the respondent to the level of latent construct,
rather than by the increased likelihood of agree-
ment according to the intensity presented by the
individual in this construct (Coombs, 1964; Rob-
erts, Donoghue, & Laughlin, 1999).
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P(Z=12|6)
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exp [a ( Z(ej — 51‘) — 2= ik )]+ exp [a,((M-2) ®; — 0;) — FE ik)]

¢ o lexp (o, [v(6;, — 6) — Zi_o% i]) + exploy [M-2) (6, — &) — Zi=o" i ])]

Figure 1. Iltem Characteristic Curves equation according to the Generalized Graded Unfolding Model

Z being the probability of an observable subjective response;
i representing the item given the possible options;

z, options of objective responses;

6;, skill level;

j, position of the person in relation to 6;
§;, difficulty of the item;

a;, discrimination power of the item;

T« threshold category of the K-th option (where K is a number minus the number of possible

response options) or the level of the response.

The Generalized Graded Unfolding Mod-
el (6GuM) was developed by Roberts et al. in
2000. Although other types of developments
are being used with relative success, the GGUM
has received considerably more attention in the
literature and was chosen for analysis in this
research model. Mathematically, the equation
of 1CC on the GGUM model is represented as
shown in Figure 1.

Although the equation seems similar to
the typical models of IRT, the interpretation is
quite different. The end, or location of a point, is
represented by considering the attribute level at
which the item “unfolds” and begins to show a
non-monotonic behavior. In this model, people
with an attribute level equal to § are most likely
to corroborate the item, and this probability de-
creases for those with 0 levels below or above 8.
Roberts, Lin and Laughlin (2001) explain that a
person cannot corroborate an item if it presents
an excessively negative content, being its § pa-
rameter much smaller than the parameter 0 of
the individual. The same may occur in the event
of an excessively positive content, since the § pa-
rameter of the item is considerably higher than
the parameter 0 of the individual. Thus, level 0 is
so different in relation to level § that the subject
ends up not corroborating the item. That is, the
individual may disagree by lack or excess of 6;
in these two situations the responses are called
subjective responses.
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In other words, the t parameters are dis-
tributed symmetrically around the point (0 - §
= 0). Thus, to parameterize the GGUM it is as-
sumed that for all options of objective responses
(for instance, “I disagree”), there are two options
of subjective responses: subjects may disagree by
being far above the position of the item or far
below it). On the scale of the latent trait, “above”
would be “to the right” of the item and “below”
“to its left”. Consider the item to assess the re-
sistance to organizational change (Bortolotti,
2010): “When changes happen, try to do only
what is necessary”. This item can be disagreed
by individuals who have no resistance to change
(disagree above the item). For instance, those
who accept changes, or by individuals that are
resistant to change (disagree below the item).
Likewise, the number of thresholds and the pos-
sibility of subjective responses (subjective re-
sponse curves), M, is equal to 2 (H+1), where H
is the most extreme option. It is assumed that
these values are symmetrical around the point
(6 - 6 = 0), being half negative and half posi-
tive in terms of value. Operationally, only half of
the negative values are used in the calculation of
probabilities of response because their positive
valued reciprocals are redundant.

We observed, then, that the dominance
proposals typically used in psychology in analy-
ses based on the IRT, and the unfolding propos-
als present clearly distinct postulations. Despite
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the still limited literature in the area, there are
some studies using the unfolding model for
the verification of adequacy of items assessing
non-cognitive constructs, specifically person-
ality (Chernyshenko, Stark, Chan, Drasgow, &
Williams, 2001; Conn & Rieke, 1994; Meijer &
Baneke, 2004; Stark, Chernyshenko, Drasgow,
& Williams, 2006). These studies demonstrate
the applicability of the model and also that some
items or sets of items are more appropriate for
the unfolding proposal than for the dominance
model (Wang, Tay, & Drasgow, 2013). Basically,
it is agreed that the better adequacy of these
items depends on the nature of their content. In
general, items that tend to have neutral content
(and not clearly directed to an extreme) tend
to fit more appropriately the unfolding models.
However, speciﬁc, more adequate constructs
for one given model are not reported in the
literature.

The objective of the present study was to
verify the adequacy of a set of items in assess-
ing a dimension of personality, Aggressiveness
(Dimensional Clinical Personality Inventory -
IDCP), using a model based on the dominance
paradigm (graduated response model from
the Rasch model family - andrich rating scale
model) and a model based on the unfolding
paradigm (GGUM). Furthermore, we sought to
compare the levels of adequacy and discuss the
possibilities of use of the unfolding paradigm,
which is seldom used in psychology in Brazil.
We specifically chose this set of items, because:
(a) it is necessary for the set of items to be uni-
dimensional; (b) this dimension is composed
of a number of items sufficient for the analysis;
other dimensions of the IDCP present a very
restricted number of items and we aimed at
verifying the possibility of using this model in
a specific set of items for an specific construct,
focused more on the model than on the instru-
ment itself.

DEPARTAMENTO DE PSICOLOGIA FACULTAD DE CIENCIAS HUMANAS

Method

Participants

For the present study, 975 individuals were
selected by convenience sampling, with ages
ranging from 18 to 81 years (M=29.82; SD=12.28),
of which 574 were women (58.9%). Most partici-
pants were university students (63.2%), followed
by high school students (11.4%), and 168 subjects
(17.2%) did not inform their level of education.

Instrument

The IDCP (Carvalho & Primi, 2011) was de-
veloped based on Millon’s theory and on diagno-
sis characteristics from the DSM-IV-TR Axis II
(APA - American Psychiatric Association, 2002)
with the objective of analyzing pathological
personality characteristics in adults (Carvalho,
2011). The instrument is composed of 163 items
distributed in 12 dimensions: Dependence (in-
ability to make decisions with inadequate self-
performance beliefs), Aggressiveness (disregard
to others and violent acts), Mood Instability
(mood oscillation with irritability, sadness, and
guilt), Eccentricity (eccentric behaviors, belief
of being different and not taking pleasure in
being with other people), Need for Attention
(search for friendships, seduction and exagger-
ated need for attention from others), Distrust
(inability to trust people and ideas of persecu-
tion), Grandiosity (exaggerated need for recog-
nition and admiration with exaggerated beliefs
in one’s own merit and superiority), Isolation
(preference for being alone with little pleasure
in relationships), Avoidance of Criticisms (be-
liefs of inability, humiliation, and criticism by
others), Self-Sacrifice (self-disrespect, helping
despite harms to himself), Conscientiousness
(need for organization, order, and perfection-
ism and excessive concern), and Impulsivity
(inconsequence, breaking laws, and engaging in
dangerous activities).

UNIVERSIDAD NACIONAL DE COLOMBIA
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Items must be answered using a 4-point
Likert-like scale, ranging from does not describe
me at all (1) to it describes me accurately (4).
Studies were conducted to search for evidence
of validity and reliability and, according to Car-
valho (2011), the results obtained tended to be
adequate. The approximate time of application
is 20 min, and the instrument can be collectively
or individually administered.

Procedure

This research was initially submitted to a
Research Ethics Committee and subsequently
approved (C.A.A.E: 0144.0.142.000-07). After
approval, participants were recruited in class-
rooms or on the campus of private universities
in the city of Sdo Paulo. Individuals were invited
to participate in the research by means of an
Informed Consent Term, and participants were
only included in the study after having read and
signed the document. During data collection,
at least one of the authors was present to clarify
possible questions.

Data Analysis

After collection, data were tabulated and
analyzed statistically. Considering the objectives
of this study, we proceeded with the implemen-
tation of the graduated response (dominance
model), using the Winsteps software with the
mean difficulty set to zero, and the GGUM
(unfolding model), which was done with the
GGUM 2004 software. To run the data with the
GGUM software, a quadrature equal to 50 was
set. The steps for calibration are presented in the
sequence.

The following aspects were verified: the di-
mensionality of the set of items; the operation
of response categories; the summarized descrip-
tive statistics of the latent traits (theta) of the re-
spondents, their respective fit indices (infit and
outfit) and data regarding the items; the level of
difficulty; the item-theta correlation; reliability
indices. For both models, we sought to obtain
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unidimensionality and an adequate operation
of the response categories. Specifically regard-
ing the unfolding model, we also used as a crite-
rion a minimum number of items (15) and of the
sample (750). In the case of the dominance mod-
el, we observed the fit indices and the item-theta
correlation to verify the suitability of the model;
in the case of the unfolding model, these data
were also observed, but to be kept in the analy-
sis, items had to show a similar level of standard
error in relation to the other items of the set.

Results and Discussion

Given the objectives of the present study,
we initially verified the unidimensional-
ity assumption of the set of items through the
analysis of the main components of residues
implemented on the Winsteps. In the IRT the
unidimensionality assumption implies that ev-
ery non-random variation found be explained
by a single dimension of difficulty and skill. The
one-parameter model predicts the probability
of success based on the difference between the
ability of a person and the difficulty of the task.
Unlikely responses are expected, with a low
frequency of random occurrences. However, it
is more likely that no strictly unidimensional
structures be found in the psychological vari-
ables. This may be due to factors such as vari-
ability of content, complexity of constructs, and
varied shapes of the items (Baker, 2001). Wright
and Stone (2004) add that it is not possible to
verify whether a test is strictly unidimensional.
They propose, however, that it is possible to test
whether or not other dimensions do not gener-
ate significant distortions.

The principal component analysis per-
formed by Winsteps is conducted with this new
matrix based on the proportion of responses
that are not predicted by the model. From the
parameters of the items and the subjects it is
possible to calculate an expected response for
each individual at each item. The discrepancy
between the modeled (expected) response and

PP. 339-349
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the actual response is considered as waste. Thus,
if a component presents items with a magnitude
greater than 2.0 (Linacre, 2009), it is suggested
that a second dimension can potentially affect
the data by obscuring the meaning of the first
dimension. In the present study eigenvalues
for waste equal to or greater than 2.0 were not
found, indicating the unidimensionality of the
set of items.

Once the unidimensionality was observed,
we proceeded to verify the functioning of the re-
sponse categories of the set of items. The analysis
of response categories allowed us to determine
whether the categories on the Likert-like scale
proposed for the test obtained a minimally ad-
equate functioning. Figure 2 provides illustra-
tive data about the response categories of the
Aggression dimension.

Figure 2 shows the response categories of
the items; the x-axis shows the theta scale (level
of respondents in latent trait) and the y-axis

LUCAS DE FRANCISCO CARVALHO, ANANIAS QUEIROGA DE OLIVEIRA FILHO, FERNANDOQ PESSOTTO, & SILVANA LIGIA VINCENZI BORTOLOTTI

different levels of theta (in the figure the b av-
erage was set at zero). The figure also presents
the probabilities of participant endorsement
in each of the response categories, and their
distributions at different levels of theta for an
item bi=o (i.e., average level of difficulty equal
to zero). The intersection between two catego-
ries can be interpreted as the threshold value
between those categories. No overlapping of
the curves was observed, suggesting that all re-
sponse categories showed a region in the theta
(horizontal axis) in which they would be the
most likely.

Besides the visual analysis of the response
categories, it is also important to investigate
whether there is a clear progression in the theta
scale on the passage between one response cat-
egory and another. There was a clear progression
of the levels of theta as the Likert scale increased,
with a mean theta in the passage between cat-
egories 1-2 equal to -.30; 2-3 equal to .05; and 3-4

shows the probability of participant response at  equal to .25.
—m————————————— +-—————————————— +=——- - +
1.0 + +
| I
| |
11 41
.8 + 1111 4444 +
I 111 444 [
I 111 244 I
I 1 444 [
.6 + 111 44 +
| 11 44 [
.5+ 11 44 +
| 11 44 [
.4+ 11 44 +
| 22+ 44 I
I 22222222  2%%22++*3%%33333333333 [
| 22222 33%% 4#222 33333 I
.2 + 222222 3333 4*11 2222 333333 +
1222 3333 444 11 2222 3333]
I 333333 4444 1111 22222 [
| 333333333 4444444 1111111 2222222222 |
.0 +%%*%384444444444 1111111111111%%+
-2 -1 0 1 2

Figure 2. Response categories in the Aggression dimension.
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For application of the models of graduated
response and GGUM, the assumptions of unidi-
mensionality and distribution of response cate-
gories were checked. Specifically for the GGUM,
three further criteria were observed: whether
the response categories had a frequency higher
than zero; whether the set of items comprised
at least 15 items; and whether the sample com-
prised at least 750 individuals (Roberts et al.,
2000). In the present study all response catego-
ries had frequencies greater than zero, a set of
27 items was used, and, as already explained, the
sample had an N greater than 750, so all the cri-
teria were met.

After running the GGUM model, we as-
sessed the standard error of the items, which
was an exclusion criterion (Chernyshenko,
Stark, Drasgow, & Roberts, 2007). In a first
analysis we observed that two items obtained
a discrepant standard error, that is, they were
much higher in relation to the others (for this
model there is no cutoff point described in the
literature) and so, after the removal of the items,
we proceeded to a new analysis. It is worth no-
ticing that the exclusion of the items was con-
ducted manually, and not automatically by the
software. This indicated that 13 items had very
different standard errors, with 15 items excluded
up to this moment. Then, an analysis of the 12
remaining items was conducted, and the results
were presented as follows:

Table 1
Descriptive summary statistics of persons and items

345

In Table 1 we can observe summarized de-
scriptive statistics of the latent traits (theta) of the
respondents, their respective fit indices (infit and
outfit), and the number of items responded to in
the Aggressiveness dimension of the IDCP. Fur-
thermore, this table summarizes the descriptive
data for the items, that is, the level of difficulty,
the fit indices, the item-theta correlation, and the
reliability indexes (real and modulated).

In the case of the graduated response model,
given the mean theta (negative) of the respon-
dents, the mean of the items suggests that the
subjects tended to disagree. The mean level of the
latent trait in the graduated model of response
suggests that the items are above the mean, indi-
cating a greater presence of less endorsed items
(b positive). The standard error of theta suggests
that the sample is composed of people with dis-
tinct levels of intensity in relation to the charac-
teristics assessed by the set of items. To make this
inference we assumed that the lighter or more ex-
treme scores observed are indicative of the level
of functioning of the subjects regarding aggres-
siveness. In the GGUM, in contrast to the gradu-
ated response model, the mean of the latent trait
indicates that if the items are close to the mean,
they follow an approximate distribution of more
endorsed and less endorsed items. Based on the
theta standard error we may conclude, same as
with the model of graduated response, that the
participants have different levels of the latent trait.

Persons

Items

Theta o
Theta Infit Outfit b Infit Outfit ~ correlation Reliability
M(SD) 032 (0.67) -1.02 (0.56) 0.92 (0.07) 0.84 (0.19)
§ Max.  -0.75 -0.52 1 1 -07-061 -
° Min. 152 -2.65 0.4 0.29
T‘(,; M (D) -1.39(0.90) 1.03(0.41) 0.98(0.51) 0 (0.46)  1.05(0.15) 0.98(.22)
E" Max. 2 2.71 454 1.21 1.40 1,50 32-56  .79(081)
3 Min.  -3.71 0.19 0.20 -0.76 0.77 0.67

Note: Index for infit and outfit (M, SD, minimum and maximum), as well as the reliability, were not presented for the GGUM model because the software
does not provide this data.
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By using the infit and outfit indices in the
model of graduated response we verified dis-
crepancies between the expected values and
those observed in relation to the estimation of
the respondents’ thetas. These values tended
to be adequate (Linacre & Wright, 1994) once
the mean was below 1.3. However, for some
subjects, maximum values of fit indices higher
than 1.3 were found, suggesting discrepancies
beyond that expected by the model. The reli-
ability index of the theta estimates calculated
by the model of graduate response may be

Table 2
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considered satisfactory (Embretson, 2000).
In the GGUM model, the fit analysis was con-
ducted based on the outfit and infit indices. The
results obtained indicate a good fit of the items,
as none of them was higher than 1.3. It should
be highlighted that one item presented an outfit
lower than o.5, which indicated a better fit than
that expected by the model. Although it may
suggest a possible distortion of the model, this
parameter was not used as an exclusion crite-
rion for the items. This information can be ob-
served in Table 2.

Descriptive data of the items of in the Aggression dimension

Dominance model

Unfolding model

Item b Infit Outfit 'EZ'::EI::?: a  delta® Infit Outfit 'iz'::el::;a Disc”';:;"atb"
A016 121 131 108 32 1.05 ] - . - -
B123 1.02 1.21 0.76 .39 1.10 -1.27 0.74 0.29 -7 4.03
B114 060 1.09 087 44 110 112 092 087 55 1.33
B159 045 093 074 48 1.12 ; - . ; -
B212 033 081 067 52 115 095 093 084 43 1.40
B215 027 090 067 53 1.19 ; ; - ; ;
A051 0.17 1.01 0.84 .49 1.1 -1.11 0.95 0.91 46 0.74
B153 0.15 0.99 0.97 .45 1.02 - - - - -
A107 014 093 073 51 111  -095 097 086 43 1.20
A098 010 1.04 1.04 43 097 ; ; - ; ;
A105 009 096 0.88 48 105 265 080 0.69 23 0.89
B174 009 136 121 43 1.02 ; ; - ; ;
A067 003 103 094 49 107 -063 093 086 52 1.19
A068 001 140 150 38 086 - - - - -
B158 003 096 084 5 107 -090 095 095 61 0.67
B175 006 077 0.9 56 1.14 - ; - ; ;
B122 012 109 097 48 1.02 - ; - ; ;
B176 014 096 091 51 106 -083 096 095 57 0.63
A014 022 145 119 42 085 -060 100 1.00 6 0.20
A104 -0.30 1.01 0.98 47 0.91 - - - - -
B213 036 098 1.03 47 0.88 - - - - -
A052 037 127 125 44 084 071 098 099 56 0.29
B155 039 101 117 43 076 - ; ; - ;
A106 050 099 1.0 5 0.91 ; ; ; - ;
A053 065 104 113 48 076 052 097 097 42 0.66
B172 074 096 099 56 099 - - ; ; -
A0O5 076 114 15 36 028 - - ; ; -

Note: The lines corresponding to excluded items from the GGUM are represented with a hyphen.

DEPARTAMENTO DE PSICOLOGIA FACULTAD DE CIENCIAS HUMANAS

UNIVERSIDAD NACIONAL DE COLOMBIA



UNFOLDING MODEL AND PERSONALITY

When comparing the indices of difficulty
for the 12 common items analyzed in the two
models we verified that only one item (Ao053)
presented a higher level of difficulty in the un-
folding model, which shows that in this model
the items are mostly assessed as easy. This fact
may be the result of the logic that underlies the
GGUM model, which, in contrast to the model
of graduate response, is based strictly on the
subjects and the latent construct. For the GGUM
model this assumption seems to be equally func-
tional or even sufficient for the estimation of the
model parameters (Roberts et al., 2000).

When the theta-item correlations obtained
are compared, it appears that for seven items the
magnitudes of the correlations were higher in
the graduated response model, and for five items
these magnitudes were higher in the GGum.
Item B123 presented a correlation close to zero
(negative) in the unfolding model, which is evi-
dence that the item does not help to assess the
theta. Although no items showed equal mag-
nitude, two items (Aos51 and A067) had a dif-
ference lower than .o5 (which can be seen by
subtracting the theta-total correlations between
the two models).

In the model of graduated answer, the dis-
crimination is continuous for all items, being
attributed value 1; empirically, however, discrim-
inations do not present this value. The Winsteps
software may provide, by means of a post-hoc
analysis, the estimative of the discrimination of
each item (Linacre, 2009). Analyzing the pa-
rameter of discrimination of the items, still tak-
ing into consideration the 12 items analyzed in
both models, we observed that most items (N=8)
presented greater discriminative power in the
analysis by graduated response. An exception to
that was item B123, in the GGUM, with a quite
elevated, power of discrimination; however, the
outfit of the item was lower than o0.05, and the
correlation with theta was close to zero, which
may evidence a distortion of the model.
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The indices analyzed in this study provide
information indicating a better adequacy of the
aggression dimension items to the graded re-
sponse model. This consideration can be made
when comparing the 12 items that were analyzed
in the two models. This statement is even more
relevant when one considers that, based on the
GGUM, the full set of items could not be ana-
lyzed to meet the assumptions of the model (i.e.,
similar levels of standard error), thus reduc-
ing the amount of information obtained by the
model when compared to the unfolding model
(by Winsteps in this case), whereby the set of
items as a whole was analyzed.

Thus, these results corroborate what is
presented in the literature (Wang et al., 2013),
that the unfolding model should work more ad-
equately for items whose content tends to neu-
trality and not to an extreme, there was a more
impaired suitability of this model compared to
the most traditionally used dominance model.
Together with other evidence (e.g., the level of
difficulty of the items compared to the average
theta of participants), the unsuitability of sets
of items for the unfolding model may be an in-
dicative of validity for tests that explicitly seek
to assess an extreme of a specific construct.
Even so, we did not find any study in the lit-
erature using the application of this model for
such purpose.

Final Considerations

In this study, we investigated the suitabil-
ity of the dominance model (represented by the
model of graduated response) and the unfold-
ing model (represented by the GGUM) for the
Aggressiveness dimension of the IDCP. The re-
sults demonstrated that the dominance model
presented a better fit. The findings by Stark et al.
(2006), Chernyshenko et al. (2001), and Meijer
and Baneke (2004) indicated that the items of a
single peak are often neutral and are located in
the middle of the continuum of the latent trait.
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In these items, the unfolding model may add a
better accuracy of measurement in an area where
the dominance items are hard to formulate.

The items assessed in the present study cor-
respond to a dimension that evaluates patholog-
ical aspects of personality, which places them at
an extreme area of the construct; that is to say,
part of the items do not tend towards neutrality
(i.e., not assessing extremes traits), which may
explain the better fit of the items to the domi-
nance model. Therefore, although recent studies
suggest some advantages in the use of unfolding
models (Chernyshenko et al., 2001; Chernysh-
enko et al., 2007; Meijer & Baneke, 2004; Stark et
al., 2006), the results found in the present study
seem to indicate that the unfolding model does
not offer advantages in the assessment of items
that measure pathological aspects of personality.
However, we should note that after the exclu-
sion of the items based on standard errors, only
12 items were used in the analyses, which may
bias the estimation of the parameters, and which
may also explain a greater inadequacy of the in-
dices found with the unfolding model.

We also want to highlight that further stud-
ies with other instruments, or even studies with
other dimensions of the IDCP, are necessary to
obtain empirical evidence of the results of the
present study. Further studies should investigate
the reproducibility, with other sets of items, of
the pattern found. Furthermore, it would be in-
teresting to investigate the flexibility of the un-
folding models in the face of items with fewer
trends towards neutrality.
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