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Abstract
The aim of the present study was to analyze the psychometric properties of the State-Trait
Anxiety Inventory- Trait dimension (STAI-T), Form X. A total of 798 Argentinian
adolescents aged between 12 and 18 years (M = 14; SD = 1.31) participated in this study.
The psychometric properties of the instrument were analyzed from the contributions of the
Rasch model, which allowed us to assess the measurement model fit, response threshold
order, item and person fit, local dependence, differential item functioning (DIF), reliability,
targeting, and unidimensionality. The results showed that the STAI-T, anxiety-absent
items, and anxiety-present items presented values close to the expected ones for item and
person fit, ordered response categories, appropriate reliability levels, and adequate
targeting. Only in anxiety-absent items, it was possible to verify compliance with
unidimensionality, whereas in anxiety-present items there were items with local
dependence or showing DIF. The present study provides empirical evidence based on a
rigorous measurement model that allows corroborating the validity of the scale to assess
anxiety in Argentinian adolescents.
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Spielberger et al. (1970) developed the STAI by distinguishing between state and trait
anxiety. State anxiety refers to the transitory emotional state, which is characterized by
tension and an apprehension feeling as well as increased activity of the autonomic
nervous system. On the other hand, trait anxiety refers to the stable tendency of
personality involved in how an individual may experience and respond to different
situations perceived as threatening. In addition, Spielberger et al. (1980) mentioned that
negatively (non-reversed) and positively (reversed) worded items refer to the presence or
absence of anxiety, respectively. The author added that while anxiety-absent items are
more sensitive to measure low levels of anxiety, anxiety-present items are more sensitive
to measure high levels of anxiety (Spielberger et al., 1980).
In general, many researchers have used the classical test theory (CTT) to study the
psychometric properties of the STAI. Specifically, this theoretical approach allows
analyzing the STAI reliability and validity properties, but does not examine; for example,
item-level psychometric properties or the appropriateness of response scale categories.
The item response theory (IRT) approach fills this gap, since it allows obtaining invariant
measures, regardless of the scale and the sample assessed (Engelhard Jr., 2013). This
characteristic makes IRT a useful tool for cross cultural validation studies, as has been
proved in previous studies (Cupani et al., 2020).
According to what has been previously established, it is observed that, although the STAI
psychometric properties have been already evaluated from the CTT, there is no rigorous
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evaluation of the instrument that would allow its use in a cultural context different from the
one in which it was created. For this reason, the main objective of the present study is to
examine the State dimension psychometric properties (present- and absent-anxiety items)
by means of the Rasch model (Rasch, 1960) using a sample of Argentinian adolescents.

Method
Participants
Participants were high school students attending years 1-5 in public and private schools
from Córdoba, Argentina. Córdoba is the second most populous Argentine city with 1 370
585 inhabitants [National Institute of Statistics and Censuses (INDEC), 2015]. Data from
798 participants (M = 14; SD = 1.31; age range = 12-18 years; 494 females, 304 males)
were included in the analyses. Participants belonged to different socioeconomic status
(medium-high and low), and the schools chosen were located in central and peripheral
areas of the city.

Procedure
Prior consent was obtained from students’ parents and the director of each school.
Participants were explained the main propositions of the study during class time. The
study was carried out in accordance with the ethical recommendations of the Argentine
law (Law N° 25 326, 2000) and the American Psychological Association (APA, 2017).
Based on these recommendations, participants were informed about the confidentiality of
their responses, the anonymous nature of their participation, and their right to leave the
study at any time without negative consequences for them. The instrument was
administered on a scheduled day and time during class. Overall, participants responded
the test within 20 min.

Measure
State-Trait Anxiety Inventory (STAI; Spielberger et al., 1970)
The STAI is composed by the State Anxiety Scale (STAI-S) and the Trait Anxiety Scale
(STAI-T). The STAI-S assesses the current state of anxiety through responses on
apprehension, nervous tension, worry, and activation/arousal of the autonomic nervous
system. The STAI-T assesses relatively stable aspects of anxiety proneness through
responses on general states of calmness, confidence, and security. Both scales have 20
items, and the items are rated on a 4-point frequency scale ranging from 1 (Almost never)
to 4 (Almost always). In the present study, it was used the STAI-T, which consists of 13
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items that assess anxiety presence and 7 items that assess anxiety absence and include
the statements Getting tired quickly or Feeling secure, respectively. Concerning the STAIT internal consistency, Cronbach’s Alpha coefficients ranged from .86 in a sample of high
school student to .95 in a sample of military personnel. Likewise, the criterion validity
analysis in the Spanish adapted version (Leibovich de Figueroa, 1991) used in the present
study showed a moderate Pearson correlation with personality trait measures from
inventories such as the Minnesota Multiphasic Personality Inventory.

Data analysis
Rasch analysis was run with RUMM2030 software (Andrich et al., 2010), based on the
partial credit parameterization. The choice of the partial credit model (PCM) was
determined through a significant result (p < .001) in the log-likelihood ratio test.
Measurement quality was assessed by the following indicators.
Statistic of item-trait interaction
The chi-square (χ2) indicator has been commonly used to assess the item-trait interaction,
although sample size can influence its estimations. For this purpose, we assessed the fit
between the data and the model through χ2 and the root mean square error of
approximation (RMSEA). We assumed a good model fit when the item-trait interaction
showed a low χ2 value with p > .05 (Cavanagh & Waugh, 2011) and the RMSEA had a
value lower than 0.02 (Tennant & Pallant, 2012).
Thresholds
The order of thresholds was examined by considering that the measured trait level is
consistent with the participants´ response choice (Pallant & Tennant, 2007). Disordered
response categories were corrected by combining adjacent response categories. Analyses
were then replicated with collapsed categories to determine whether the modifications
improved the model (Parkitny et al., 2012).
Item and person fit residual
It was examined the differences between the model observed and expected residual
values for persons and items. To consider a good model fit, we expected a mean (M) and
standard deviation (SD) close to 0 for person and item residual values. In addition, we
considered the residuals as indicators of a model misfit if their values were above ± 2.5,
had a significant chi-square, and adequate Bonferroni fit (p < .05). Considering that fit
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indices can be modified in cases with anomalous response patterns, the item or person
misfit was analyzed and eliminated if necessary (Tennant & Conaghan, 2007).
Local independence
Local dependence related to response dependency was determined by identifying those
items with residual correlations above .20 in the person–item residual correlation matrix
(Andrich & Marais, 2019). Local independence was addressed by grouping local
dependent items into testlets (Nilsson & Tennant, 2011).
Differential Item Functioning (DIF)
It was analyzed DIF to assess measurement invariance. There are two types of DIF:
uniform DIF, in which the group shows a systematic difference in the responses given to
an item across a measurement range of the attribute, and non-uniform DIF, in which the
differences between groups are not uniform or systematic. To identify both types of DIF,
we used a two-way ANOVA and Bonferroni correction < .05 for each item. To improve the
model fit, uniform and non-uniform DIF received different treatments. Uniform DIF was
solved by splitting items between groups (females and males), whereas items with nonuniform DIF were eliminated (Pallant & Tennant, 2007; Tennant & Pallant. 2006).
Reliability index
We examined the scale ability to separate persons along the latent trait using the Person
Separation Index (PSI), the number of statistically Distinct Levels of Performance Ability
(DLPA), and the Distribution-Independent Person Separation Index (DI-PSI). PSI and DIPSI values ranging from .70 to .84 were considered sufficient for group level, and a value
equal or greater than .85 was adequate for individual-level measurements (Tennant &
Conaghan, 2007).
Targeting
Targeting was examined to determine how well the scale range measurement matched the
ability distribution of the sample. We assessed the target scale through the Targeting
Index (TI) and the person-item location threshold distribution map. The TI was interpreted
as a good value when ranging from -1 to 1 and fair when ranging from -2 to 2 (Fisher,
2007). In the case of the person-item threshold distribution map, attention was focused on
person locations against item-threshold locations, where mean person location values
around zero indicated that the scale was well targeted. Inadequate targeting could be
related to lower reliability, thereby the scale could present difficulties to assess persons
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according to their abilities (Hagquist et al., 2009).
Unidimensionality
Unidimensionality was determined by assessing the clustering of items in the first residual
factor. This result was obtained using the principal component analysis (PCA) of the
residuals. The PCA delimited two subsets by grouping items into positive and negative
loads on the first principal component (± .30). In addition, a paired t-test analysis proposed
by Smith (2002) was performed on the subsets to assess whether the cases differed
significantly at the 0.05- level. Consequently, unidimensionality was achieved when
proportions outside the range of ± 1.96 did not exceed 5% (Pallant & Tennant, 2007;
Tennant & Pallant, 2006).

Results
STAI-T
The 20 items of the STAI-T presented an item fit of M = 0.18 and SD = 5.20 and a person
fit of M = −0.24 and SD = 1.49. A significant chi-square (χ2(60) = 792.11; p < .01; RMSEA
= .12) was obtained, which could indicate a poor fit of some items (Table 1). Disordered
thresholds were observed in items 3, 4, and 14. The item-level analysis showed residual
values of ± 2.5 in 11 items and significant χ2 and F values (Bonferroni at α ≤ .05) in 10
items (Table 2). The person-level analysis did not reveal extreme values, but 8.77% of the
cases had residual values (greater than ± 2.5). The residual correlation matrix showed that
eight pairs of items had values greater than .20. A uniform DIF was identified in items 3, 5,
and 14. The reliability assessed with PSI and DI-PSI showed values above .80. As seen in
Table 1, unacceptable values were observed in relation to the unidimensional assumption
(per C < 5% = 16.92%). Considering these results, we assessed whether item
modifications allow improving the model fit. The categories of items 3, 4, and 14 were
ordered by collapsing categories 1 and 2 (0112). Next, item pairs with correlation values
higher than .20 were combined, but the change did not improve the model fit. After that,
items with uniform DIF were analyzed and only item 11 displayed adequate properties
after being split. In addition, items with non-uniform DIF were deleted. As a result of the
modifications, a final version was obtained with M = 0.36 and SD = 1.37 for items and M =
−0.30 and SD = 1.26 for persons. The chi-square statistic showed a better fit than the
initial model (χ2(33) = 52.19; p = .018), and RMSEA was 0.03. There was no disorder
threshold, and dependence was observed between items 10 and 13 (.268). Furthermore,
in the final version, item 6 presented a residual value of 2.59 and showed neither uniform
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nor non-uniform DIF. Values of PSI and DI-PSI above .80 indicated measurement
accuracy at the individual level. Concerning targeting, the TI (Table 1) and the person-item
threshold (Fig. 1) show that the scale was on target with a sample distribution from −4.03
to +3.75 logits. The assumption of local independence and unidimensionality was not
demonstrated because item 11 was split (Table 1).
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Table 1.
Summary of the fit indexes of the STAI-T, anxiety-present and anxiety-absent items: initial and final versions.
Fit to the Rasch model
Item fit residual
M
SD

Person fit residual
M
SD

Targeting

Item-trait interaction
X2 (df)
p
RMSEA

Person location
M
SD

SEM

TI

Separation reliability
PSI DLPA DI-PSI

Unidimensiona
lity
Per C

STAI-T
Initial
Final
Anxiety-present
items
Initial
Final
Anxiety-absent
items

0.176
0.356

0.112
0,179

5.2
02
1.3
65

4.8
05
1,3
76

-0.243

1.488

792.113(60)

.000

.123

-0.483

0.88

0.30

-1.62

.88

7

.98

- 0.300

1.255

52.186(33)

.018

.027

- 0.376

1.05

0.47

-0.81

.80

‡

‡

-0.259

1.377

459.574(39)

.000

.116

-0.343

1.01

0.39

-0.89

.85

5

.96

-0,335

1,267

61,654(33)

.002

.033

-0.501

1.32

0.54

-0.93

.83

‡

‡

16.92%
‡

4.51%
‡

5.4
25
-0.362 1.152
312.825(21)
.000
.132
0.981 1.40
0.63
1.55
.80
4
.94
5.76%
2.4
Final
0.107 05
-0.364 0.964
74.646(12)
.000
.080
1.225 1.83
0.92
1.33
.75
3
.90
1.88%
Recommended
≤1.
value
0
0
> 0.05
<0.02
˃.70
< 5%
4
≤1.4
[-2,2]
≥0.85
p = Bonferroni-corrected probability value for chi-square; RMSEA = root mean square error of approximation; SEM = standard error of measurement; T.I = targeting
index; PSI = person separation index; DLPA = distinct levels of performance ability; DI-PSI = distribution-independent person separation index (based on DLPA); per C <
5% = proportion of t-tests that were significant at the level of significance of .05.
‡ = Analyses were not performed because items were split for uniform DIF; thus, the software could not calculate them.
Initial

-0.365
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Table 2.
Fit index of items from the initial analysis of the STAI-T.
Item
statistics

Location
(logits)

SE

Fit residual

χ2

χ2 (p)

F

F (p)

1*

0.90

0.05

-4.61

44.09

.000

21.22

.000

2

-0.28

0.05

1.34

3.22

.359

1.12

.341

3

0.25

0.05

-3.69

28.27

.000

12.36

.000

4

0.00

0.04

-0.15

4.01

.261

1.30

.273

5

-0.07

0.05

4.75

41.96

.000

12.38

.000

6*

-0.23

0.04

0.27

4.69

.196

1.66

.175

7*

0.15

0.04

3.66

10.26

.016

3.31

.020

8

-0.16

0.04

-1.35

12.00

.007

4.57

.004

9

-0.69

0.04

1.39

4.15

.246

1.37

.250

10*

0.79

0.05

-2.79

28.97

.000

12.42

.000

11

-0.30

0.05

1.23

4.60

.204

1.58

.193

12

-0.43

0.04

-3.60

28.34

.000

13.51

.000

13*

0.00

0.04

-1.66

8.94

.030

3.65

.012

14

-0.53

0.04

16.00

324.35

.000

70.20

.000

15

0.19

0.05

-5.71

62.28

.000

33.83

.000

16*

0.75

0.05

-3.74

28.90

.000

12.57

.000

17

-0.09

0.04

-1.88

11.75

.008

4.77

.003

18

0.17

0.04

-4.00

24.90

.000

11.98

.000

19*

-0.23

0.04

9.46

106.87

.000

29.50

.000

20

-0.17

0.04

-1.38

9.59

.022

3.83

.010

*

The items that did not meet the criteria established in some indices are shown in bold. = items are rescored
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Figure1. Person-item threshold distribution for the STAI-T
Person-item distribution graphs for the STAI-T in the upper part of the graph plots the
distribution of person ability on a logit scale, and the lower part plots the item difficulty
threshold.

Anxiety-present items
The subscale composed of 13 items presented an item fit of M = 0.11 and SD = 4.80,
and the person fit was M = − 0.26 and SD = 1.38. A significant chi-square (χ2(39) =
459.57; p < .01) and an inadequate fit value in RMSEA = 0.12 were obtained, which
could indicate a poor fit of some items. Disordered thresholds were observed in items
3, 4, and 15. As shown in Table 3, item-level analyses showed residual values of ± 2.5
in six items. In addition, seven items presented significant χ2, and eight items had F
values (Bonferroni at α ≤ .05). In the person-level analysis five extreme cases were
found, and 9.27% of persons had residual values (greater than ± 2.5). The residual
correlation matrix showed values greater than .20 between items 3 and 15 (.24). A
uniform DIF was identified in items 3, 5, and 14. With respect to the link between
person location and item location, the PSI index and TI presented acceptable values
(Table 1). Furthermore, the analysis of unidimensionality assumption showed an
acceptable value (per C < 5% = 4.51%).
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Table 3.
Fit Index of anxiety-present items: initial analysis
Location
Item statistics

(logits)

SE

Fit
residual

χ2

χ2 (p)

F

F (p)

(2)

-0.12

0.05

2.12

5.85

.119

2.29

.077

(3)

0.41

0.05

-0.97

12.58

.006

4.04

.007

(4)

0.16

0.04

1.82

4.63

.201

1.13

.335

(5)

0.10

0.05

4.71

25.37

.000

8.29

.000

(8)

0.01

0.04

-2.05

11.47

.009

5.23

.001

(9)

-0.57

0.04

-0.70

1.29

.733

0.87

.457

(11)

-0.13

0.05

0.53

4.71

.194

1.61

.186

(12)

-0.27

0.04

-3.49

22.30

.000

10.90

.000

(14)

-0.40

0.04

13.32

260.15

.000

59.09

.000

(15)

0.36

0.05

-3.38

32.85

.000

15.19

.000

(17)

0.09

0.05

-3.44

18.42

.000

9.32

.000

(18)

0.36

0.04

-4.92

41.96

.000

23.44

.000

(20)

0.00

0.04

-2.10

18.00

.000

7.30

.000

Items that did not meet the criteria established in some indices are in bold.

Based on previous results, modifications were included in the original subscale to
obtain appropriate values of psychometric properties. For this reason, items 3, 4, and
15 were ordered by collapsing categories 1 and 2 (0112). To deal with local
dependence, a testlet combining items 3 and 15 was created, but it did not improve the
model fit; thus, the testlet was not kept in the final version. Items 2, 5, 14, and 18 were
deleted considering non-uniform DIF and residual values above ± 2.5. Next, we
replicated the analyses finding that items 3 and 11 showed a uniform DIF; thereby, we
conducted a uniform DIF analysis for both items and obtained an adequate model fit.
Because of these modifications, we obtained an M = 0.18 and SD = 1.38 for items and
an M = - 0.34 and SD = 1.27 for persons. The chi-square statistic (χ2 (33) = 61. 65; p
<.01) and RMSEA (0.03) showed a model misfit. In addition, item 11 for females
showed a residual value outside the range from - 2.5 to 2.5. Response dependence
was found between item 15 and item 3 for males with a residual correlation of .25, but
no disorder threshold was found in the final version. The PSI presented a value of .83,
indicating an acceptable reliability. With respect to the sample distribution, the person
location ranged from −4.13 to +3.92 logits and showed a TI greater to −1 indicating a
good fit in the relationship of item locations and person locations (Fig. 2). The
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assumption of local independence and unidimensionality could not be proved because
some items were split (per C < 5% = 3.63%).

Figure 2. Person-item threshold distribution for anxiety-present items

The upper part of the graph plots the distribution of person ability on a logit
scale, and the lower part plots the item difficulty threshold.
Anxiety-absent items
The subscale anxiety absence, composed of 7 items, presented an item level fit of M =
− 0.37 and SD = 5.43, whereas the person fit was M = −0.36 and SD = 1.15. The
significant chi-square (χ2 (21) = 312.83; p < .01; RMSEA = 0.13) indicated a poor fit of
some items (Table 1). As shown in Table 4, no disordered thresholds were observed in
the seven items evaluated. Concerning misfit items, two items showed residual values
greater than ± 2.5, and six items presented significant χ2 and F values (Bonferroni at α
≤ .05). In a person-level analysis, 33 cases (4.13%) had extreme values and 24
persons (3.00%) had residual values (higher than ± 2.5). The residual correlation
matrix showed correlation values greater than .20 between items 1 and 10 (.23), 1 and
16 (.26), and 10 and 16 (.34). Item 19 presented uniform DIF. PSI and DI-PSI values
were acceptable according to reliability criteria. Likewise, the TI presented acceptable
values. The analysis of unidimensional assumption showed acceptable values (per C <
5% = 5.76%; Table 1).
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Table 4.
Fit index of anxiety-absent items: initial analysis.
Item

Location
(logits)

SE

Fit residual

χ2

χ2 (p)

F

F (p)

1)

-0.79

0.06

-4.74

57.26

.000

32.56

.000

(6)

0.71

0.05

-0.53

4.50

.212

1.95

.120

(7)

0.23

0.05

4.76

20.02

.000

6.80

.000

(10)

-0.66

0.06

-4.27

45.26

.000

26.39

.000

(13)

0.42

0.05

-1.12

16.52

.001

6.82

.000

(16)

-0.59

0.06

-5.65

54.34

.000

32.64

.000

(19)

0.70

0.05

8.99

114.93

.000

31.32

.000

Items that did not meet the criteria established in some indices are in bold.

The results of the initial analysis were considered to improve the anxiety-absent item
fit. Contrary to expectations, the uniform DIF analysis of item 19 did not improve the
model fit. This was observed in the misfit of the item characteristic curves and the
residual values above ± 2.5 for item 19 for males and females. We deleted item 19
because it showed misfit in its original and split forms. It was analyzed the model fit by
examining separately the testlet between items 1 and 10, 1 and 16, and 10 and 16;
without these changes, the model showed a satisfactory fit. We deleted items 7 and 10
because they presented residual values outside ± 2.5 and non-uniform DIF. After these
modifications, the model showed an M = 0.11 and SD = 2.41 for items and an M = 0.36 and SD = 0.96 for persons. The chi-square statistic was significant, which did not
imply a better model fit (χ2(12) = 74.646; p < .01), and RMSEA was .08. The residual
matrix correlation did not show items with local dependence. Item 16 presented a
residual value equal to – 2.60. There were neither uniform and non-uniform DIF, nor
threshold disorder in the items. The reliability index was acceptable for PSI (≥.70) and
DI-PSI (.90), suggesting measurement accuracy at the individual level. Regarding the
ability distribution in the sample, the person location analysis showed a range of
abilities between −4.47 and +3.94 logits. The TI was 1.33, indicating a fair target in the
sample, as was also observed by visual inspection of the targeting graph (Fig. 3). The
assumption of local independence and unidimensionality was proved (per C < 5% =
1.88%; Table 1).
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Figure 3. Person-item threshold distribution for anxiety-absent items

The upper part of the graph plots the distribution of person ability on a logit scale, and
the lower part plots the item difficulty threshold.

Discussion
The present study aimed to assess the psychometric properties of the items composing
the STAI-T. For this purpose, we conducted a Rasch analysis following the technical
recommendation for psychometric studies (Cupani et al., 2020). The initial analysis
showed that the STAI-T anxiety-present and anxiety-absent items had inadequate fit. In
addition, there were disordered thresholds on the STAI-T anxiety-present items. One
solution might be the combination of thresholds to assess which categorization might
work best. To accomplish this, we collapsed categories 1 and 2 and obtained a better
performance of categories in both factorial structures (Hobart & Cano, 2009; Tennant &
Conaghan, 2007).
With respect to residual fit, in the final version of the STAI-T, there were no under- or
overdiscriminating items, which might be because these items were either deleted or
showed a better residual fit after the modifications made. However, item 16 of the
anxiety-present items and item 11 (for females) of the anxiety-absent items were overdiscriminating items. In summary, the lack of under- or overdiscriminating items in the
final unidimensional scale might be due to the elimination of multidimensionality
(Andrich & Marais, 2019), whereas the overdiscriminating items between anxietypresent and anxiety-absent items might be due to the presence of redundancy and
local dependence between items (Andrich & Marais, 2019).
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Testlets were created for items whose residual correlations showed values above .20;
however, in most cases this strategy did not improve the fit of the data to the Rasch
model. Moreover, although the fit of the final model was better than the one of the initial
models, the last version of the STAI-T showed local dependence between item10
(Happy) and 13 (Feeling safe), and between item 15 (Feeling blue) and 3 (Crying) for
males on the anxiety-present items. Furthermore, in the final version of the anxietyabsent items, there was not local dependence because item 10 was eliminated. In this
case, when item 10 was eliminated, the other items did not show negative changes.
However, when item 10 was deleted in the STAI-T, this affected item 6, which showed
a high misfit, and therefore item 10 was kept.
In the initial analysis, the PCA showed a lack of compliance with the unidimensional
assumption for the STAI-T and anxiety-absent items, which might be because the
instrument was built from the perspective of the classical theory (Lundgren-Nilsson et
al., 2019). This theoretical perspective does not focus on local dependence between
items. This could be considered a limitation of this theoretical perspective because the
residual correlation between items may result in an inadequate interpretation of the
instrument.

In

addition,

the

presence

of

local

dependence

may

hide

the

multidimensionality of the scale and items with local dependence may inflate some
indicators such as the classical reliability indices (Nilsson & Tennant, 2011)
Unlike other studies that demonstrated configural invariance, full metric invariance, and
scalar invariance across gender (Cooper et al., 2007), in the present study, the final
version of the STAI-T and anxiety-present items had uniform DIF. In item 3 (Crying),
females showed higher scores than males (the item is easier for females than for
males); this result is similar to the one reported in a sample of Brazilian college
students (Andrade et al., 2001). However, in item 11 (Taking things hard) males
showed higher scores than females, which is contrary to previous evidence (Andrade
et al., 2001). In the present study, we decided to split these items by gender and not to
remove them because of the differences in the response patterns caused by gender
differences. Regarding item 3, the differences in the response patterns for males and
females could be because females are more likely to show their feelings than males
(Chaplin & Aldao, 2013). On the other hand, the differences found in the response
pattern of item 11 could be due to explanatory style, which tends to be more optimistic
for females than for males; thus, males could interpret certain facts as more difficult
than females (Martínez & Sewell, 2000).
The TI and the targeting graphs show an adequate match between the measurement
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range of the scale and the distribution of the calibrating sample, from which it can be
interpreted that STAI-T anxiety-present and anxiety-absent items had good potential for
accurate measurement (Hobart & Cano, 2009). In addition, the reliability analysis
showed that the PSI value for three subscales was in the range considered acceptable
for measuring ability at the group level (from .74 to .84). The low PSI values may be
due to the skewed distribution of person response. Furthermore, the strategy to deal
with this limitation was to calculate DI-PSI because it is not influenced by sample
distribution (Pellicciari et al., 2020). For this reason, we calculated the DI-PSI for the
anxiety-absence subscale and obtained a reliability value equal to .90, indicating that
this subscale can measure ability at the individual level.

Limitations and future research suggestions
There are limitations to the study that influence the generalizability of our findings. One
of the limitations we can mention is that, due to the origin of the sample, it is not
advisable to use these results to carry out interventions with adolescents in the clinical
setting. In addition, we observed non-compliance with the assumption of local
independence and the presence of differential functioning of some STAI-T and anxietypresent items, which could affect their potential for accurate measurements. Another
limitation is that the mismatch of some items might be because they do not adequately
represent the anxiety construct, they are difficult to understand for the target
population, and the translation of some items has no equivalence in Spanish (e.g., item
15). In view of these limitations, future research could evaluate the content and wording
of the items through a review by expert judges; in addition, the item quality items
should be assessed in a pilot test with adolescents with and without anxiety symptoms
who may come from clinical and non-clinical samples. This is a methodological strategy
that would allow obtaining items that represent the trait anxiety construct and ensuring
that the items are comprehensible to adolescents.

Conclusion
This study uses a rigorous psychometric model such as the Rasch analysis model to
assess the psychometric properties of the STAI-T (form X), which is used in most
studies in Spanish. Also, our Rasch analysis complements previous findings based on
the CTT and provide psychometrical evidences based on advantages of this type of
IRT-derived models, such as, reliability and validity are not data-dependent, provides
adequate person statistics, and measures person and item estimates on the same
metric scale.
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