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Abstract

Aggressive traits and situational factors interact to influence the propensity for
aggressive behavior. Individuals' sensitivity to the situational factors provocation and
frustration are assessed by the Situational Triggers of Aggressive Responses Scale
(STAR) subscales Sensitivity to Provocation (SP) and Sensitivity to Frustration (SF).
The aims of this paper were to: i) briefly summarize the basic theory supporting the
STAR scale, ii) review previous cross-cultural findings for these STAR constructs, iii)
discuss the Greek factorial structure and its cross-cultural validity, iv) describe the
methodological-statistical and psychometric properties for a Greek normative sample
(N=1,094), and v) provide Greek norms and other application aspects regarding the
STAR scale. The aforementioned are discussed in the context of both a broader
methodological-statistical scope and an applied scope. Finally, and with respect to
psychological intervention, a method that can be applied to any sample, independently
of the existence of norms, is discussed, for multivariately identifying extreme SP and
SF cases (outliers).

Keywords:

STAR scale and Greek norms; Provocation; Frustration; Situationally-triggered
aggression; Extreme groups detection method

Impact and Implications.

In line with the UN's Sustainable Development Goals (SDGs) and specifically
SDG#11 goal to make cities safer, more inclusive, sustainable, and resilient
environments, we investigated the situational triggers of aggressive responses under
standardization procedures to gain a better understanding of the nature/character of
aggressive cues (sensitivity to provocation or frustration) at a cultural level in the
context of urban living (e.g., drivers' aggression). Our research contributes to efforts
to tackle violence and lack of respect for humans and the environment. Adopting a
prosocial stance by changing the way we think about ourselves and society, we
change the way we look at our animate and natural environment, and we promote
increased social awareness and responsibility.



Introduction

Individual differences in aggression-related traits. Numerous theories have been
proposed as to how and why people become aggressive with models such as the
General Aggression Model (Anderson & Bushman, 2002) developed as possible
frameworks (Lawrence, 2006). Such frameworks include situational triggers for
aggression, but individual differences in response to these triggers have been given
relatively little attention (Lawrence, 2006). Different triggers will produce different
levels of aggression across different people. Thus, in accordance with numerous
studies (Crick & Dodge, 1994; Deater-Deckard et al., 2010; Dodge et al., 2006), both
aggressive traits and situational parameters produce different levels of aggressive
behavior under different conditions across different persons. The delineation of the
range of individual difference characteristics that may impact aggressive responding,
as well as the mechanisms involved, has been an ongoing source of research attention
(e.g., Carver et al, 2008; Robinson et al., 2020). Indeed, recent studies suggest that
nearly half of the variance in aggressive responding may essentially be the result of
genetic (individualistic) factors (Veroude et al., 2016). Individuals' sensitivity to both
provocation and frustration has attracted attention as key predictors of aggressive
responding, with characteristics such as trait anger, or emotional
impulsivity/dysregulation often mediating the relation between provocation and
aggressive responding (e.g., Robinson et al., 2020; Carver et al., 2008; Deater-
Deckard et al., 2010). However, attempts to delineate these patterns more clearly or to
apply this knowledge in clinical contexts is dependent on the ability to operationally
define and assess these risk factors more effectively in research and clinical
populations.

Individual differences in sensitivity to aggressive triggers. While levels of
aggressive behavior and the relationships between irritation, anger, and frustration
have been modeled via the APQ (Aggression Provocation Questionnaire) by O'
Connor et al., (2001), the nature of the individual responses to the specific situational
triggers of aggression cannot be captured via this instrument (Lawrence, 2006).
Attempting to remedy this, the antecedents that make people feel aggressive have
been modeled through the Situational Triggers of Aggressive Responses (STAR)
Scale (Lawrence, 2006) to "examine whether there are patterns of associations
between triggering factors and personality traits linked to aggression and the
propensity to act aggressively" (Lawrence, 2006, p. 242).

The STAR scale has been available for research since 2006. This instrument has
been examined with respect to its use for specific populations and its methodological
and psychometric properties (examples are: Zajenkowska et al., 2014; Zajenkowska,
Jankowski, Mylonas, & Rajchert, 2015; Mylonas et al., 2017); one common
denominator in these three specific studies is their cross-cultural and/or cultural
approach. For example, in 2014, Zajenkowska et al. examined sex differences in
situationally triggered aggressive behaviors under a cross-cultural perspective across
three countries (Poland, UK, and Greece). Analytics focused on cultural variation in
gender-based patterns of aggressive responding to provocation vs. frustration, while
accounting for trait aggression and other possible confounds.




The STAR scale properties. The STAR consists of two subscales: sensitivity to
provocations (SP) and sensitivity to frustrations (SF). SF is associated with aggressive
feelings in contexts where the individual's ability to achieve a goal is blocked or they
find themselves in a situation that is beyond their control. Higher sensitivity to
aggressive reactions in situations of frustration is associated with higher trait anger
(Lawrence, 2006). However, SF is unlike a personality trait in the sense that
personality traits (e.g., neuroticism), are associated with stable and predictable mood,
while mood for individuals on SF depends on the situational context (Zajenkowska et
al., 2014) such as a stressful exam situation or a car accident. In contrast, SP is the
propensity for an individual to perceive other people as aggressive, assaultive or in
some way hostile, and to feel aggressive when provoked.

Research supports SP and SF as separate constructs. For example, attentional
processes vary as a function of sensitivity to provocation (Zajenkowska & Rajchert,
2020). Low SP individuals gaze longer at non-hostile cues as compared to hostile
cues, and those with higher SP do not focus their gaze significantly longer on either
hostile or non-hostile cues in ambiguous scenes of social encounters, unless they are
also high on trait anger. Also, SP is related to how people interpret other people's
behavior (Lawrence & Hutchinson, 2013b) and how they act toward them (level of
intention and provocation target). In short, SP is related to events that the individual
perceives as directly goaded or provoked by another person. Additionally, both SP
and SF are related to depressive symptoms; however, SF is a stronger predictor
(Zajenkowska, Zajenkowski, & Jankowski, 2015).

Further insight into SP and SF can be achieved by studying their relation to
emotional and cognitive components of trait aggression and to overt physical
aggression. In the relative literature (Lawrence, 2006; Lawrence & Hodgkins, 2009) it
is evident that high SF is associated with anger and hostility, that is with the
emotional and cognitive aspects of aggression; however, SF is not related to overt
aggression. In addition, self-concept clarity is less for those with high SF, so a less
stable and less coherent self-image is associated with feeling aggressive due to
frustrating rather than provocative events. In contrast, high SP is associated with
physical aggression and higher levels of narcissism (Lawrence, 2006; Lawrence &
Hutchinson, 2013b). Moreover, others will be perceived as more provocative, if SP is
high, regardless of other factors such as sex, mood, or general trait aggression.

Cultural, cross-cultural, and psychometric aspects of the STAR scale. Much of the
work using STAR has had a cross-cultural emphasis. For example, Zajenkowska,
Jankowski, Mylonas, & Rajchert (2015) examined correlates of STAR in a Polish and
a Greek sample. The study’s emphasis on coffee consumption and propensity to
experience aggressive feelings under situational triggers bolstered evidence of validity
and allowed theoretical comparisons across the two countries with respect to possible
antecedents of situationally triggered aggression. In addition, several studies have
provided evidence of convergent validity for STAR subscales (Lawrence, 2006;
Lawrence & Hodgkins, 2009; Lawrence & Hutchinson, 2013a; Lawrence &
Hutchinson, 2013b; Mylonas et al., 2017; Zajenkowska et al., 2014).

Most recently, Mylonas et al. (2017) focused on assessing the methodological,
statistical and psychometric properties of the scale using samples from five countries
(UK, Poland, Greece, the US, and S. Korea) and an overall N of 1,219 participants.
Several psychometric strengths of this instrument (such as limited statistical item
noise and the absence of erratic behavior in the item pool) were identified in that
research. Factor equivalence was demonstrated on two levels of analysis, namely




individually compared cultures and clustered cultures (per the Georgas and Berry,
1995, paradigm). While minor, culturally interesting variations were identified, a final
"clusters of countries" methodology illustrated that cultural specificities on the STAR
dimensions could be minimized (if desired) by forming theoretically meaningful sets
of countries sharing common psychological and other characteristics.

Some other methodological considerations related to the STAR scale have already
been discussed (Mylonas et al., 2017), such as a) the Kendall's Tau-b alternative to
Pearson's r for the matrices to be analyzed through CFA, and b) the "hit" matrix
approach, using Tucker's ¢ indices as entities, analyzed via MDS-T (a constrained on
the circle or the sphere ALSCAL solution). The first consideration is of statistical and
metric nature and has been discussed for the purposes of improving the clarity and
validity of the factor structure; the second one is of a theoretical nature as it allows for
a deeper understanding of the culture-specific scale facets and is capable of revealing
clusters of countries under a cross-cultural scope. Following these considerations,
cultural and cross-cultural properties of the STAR scale should be further examined,
modeled, and described for cultural groups, such as countries and/or even clusters of
countries. Specifically, a further description of intraculture statistical and
psychometric properties of the STAR scale was the main aim, but several secondary
ones will also be addressed under various statistical approaches to our normative data.
The emphasis should be placed on several aspects, from the initial adaptation
procedures to derived norms; in addition, when a single culture is studied, identifying
the psychometric-statistical properties of the STAR scale, such as standard errors of
the estimate and confidence limits of raw scores are of specific importance.

Aims of the current study. The evidence so far and the confirmation of the factorial
structure, clearly supports the construct validity of the scale, allowing for a
standardization study as existing data on the reliability and validity of the STAR scale
have increased confidence in its statistical robustness and its theoretical strength. Its
application beyond English-speaking populations would allow wider cultures and
communities to assess individual differences in aggressive triggers more robustly, and
potentially produce a standardized assessment of the STAR scale for these
populations. The current paper aimed to do that within a Greek population as the
STAR research to date has demonstrated its utility in broad cross-cultural research
designs, as well as in Greek populations. Thus, the purpose of the present study was to
explicitly standardize the STAR instrument for use in a Greek population, also in line
with Barbara Byrne's suggestions (2016). This required translating the instrument in a
culturally sensitive way, and delineating STAR statistical and psychometric properties
in the Greek population, including focusing on critical details such as standard errors
of the estimate and confidence limits of raw scores, along with alternative methods for
extreme-scoring identification.

In this standardization process, it should be noted that cultural factors may have
strong influence on participants' questionnaire responses. As a member of Southern
Europe, Greece has family and collectivist expectations for individuals and groups
that may differ from those in other the UK and other areas of Europe. This could
create issues around the construct of provocation (as most of STAR's provocation
items are about provocation to the self and not the group or family). For example,
higher interdependence in a Greek sample (Hareli et al., 2015) was related to lower
attention to negative emotions and anger expressions, as Greeks are concerned with
collectivistic and harmony rules (Kafetsios & Hess, 2013). Therefore, there may be




subtle but important distinctions in the way that the STAR scale is responded to in
other cultures beyond those that it was originally designed and tested in.

Method

Sample

The initial sample (N = 1,840) was recruited either through an online survey module
or via traditional questionnaire administration. Informed consent was obtained, and all
participants were free to terminate the procedure at any time. The participants did not
receive any compensation. Some parts of the sample were less abiding to random
sampling methods than other parts, as some questionnaires were administered to
clusters of participants (mostly university students in their classrooms); we excluded
these parts from the study sample. In addition, respondents who were part of clinical
samples or who were not Greek citizens were also excluded from the final sample.
The resulting sample over-represented females and university students. To achieve as
equal sex groups as possible, we randomly selected about 50% of the females and
cross-validated this random selection through comparisons of demographic
characteristics across the random sample and the full female sample. We did not
amend for the over-representation of university students (n=655) as the non-student
sample (n=439) appeared to be represented in an acceptable way in the final sample of
1,094 participants.

Description of the study sample (N=1,094). Demographic information gathered
from the 1,094 respondents is presented in Figure 1. For several characteristics, only a
part of the participants provided information, but the percentages derived are
indicative of the sample composition and reflect the target population.

Measures: The Situational Triggers of Aggressive Responses Scale: STAR and
STAR®®

The focus of this study was the Situational Triggers of Aggressive Responses Scale
(STAR), originally created by Lawrence (2006). STAR is a self-report measure
comprised of 22 items that are scored by the respondents on a 5-point Likert scale
(5="very accurate") with regard to the tendency for each situation to make them feel
aggressive. The instrument includes two subscales: Sensitivity to Frustration (SF, 10
items) and Sensitivity to Provocation (SP, 12 items). These two scales assess
sensitivity to different types of cues with regard to the elicitation of aggressive
responding: "SF is a proneness to feel particularly aggressive in response to having
one's goals blocked and in response to uncontrollable negative events. SP relates to
feeling aggressive in reaction to goading and provocation from others." (Zajenkowska
et al., 2014, p. 355). The STAR is intended for ages 16 or higher and was initially
tested through a series of studies on UK samples arriving at acceptable reliability
estimates, that is .82 for SF and .80 for SP (Lawrence, 2006; Lawrence & Hodgkins,
2009; Lawrence & Hutchinson, 2013a; Lawrence & Hutchinson, 2013b). More recent
research has demonstrated the instrument's psychometric stability along with cross-
cultural factor equivalence across five countries (Mylonas et al., 2017), as has been
described in the Introduction section, with reliability estimates ranging from .78 to .83
for the SP dimension and from .77 to .80 for the SF dimension.



Adaptation procedures. In order to arrive at the Greek version of the STAR
(STARGR), we followed standard translation and back-translation procedures, and
amendments were carried out accordingly to match the Greek cultural setting.
Specifically, the questionnaire was translated into Greek by two proficient in English
collaborators and was then back-translated to English by a bilingual associate.
Language and content amendments that followed were minimal, and the overall
procedure was approved by the author of the original scale. However, some
adaptation was necessary, as a few words and phrases might not prove culturally-fair.
In some cases, such adaptations were easy (such as in the case of the item "I am the
subject of a practical joke" for which the Greek version "@dpca" [farssa] as derived
from the word "farce" was employed); in some other cases, adaptation proved more
difficult, as in the case described in the following paragraph. In general, we adapted
the instrument to avoid sex-discriminating language (in Greek, different articles and
other parts of speech are employed to denote the sexes) in order to convey the real
cultural meaning of items to the best possible extent. A related issue is the Reading
Level of the instrument; the STAR scale has a Flesch-Kincaid Reading Grade level of
5/6 (thus, US children in Grade 5 or 6, age 10 or 11, should be able to read and
understand the scale without difficulty). It has a Flesch Reading Score of 64.3,
meaning it is of standard ease to read. We estimate the Greek instrument's reading
level to be approximately 6th grade (11-12 years of age).

One important language problem which became evident during the translation and
adaptation procedures, and also later during the pilot and other studies was that the
frustration construct itself (mentioned twice in the scale) did not seem to be easily
comprehensible by a number of Greek respondents. This raised a cultural-effect
question with respect to one of the two dimensions and with respect to the associated
two items which specifically refer to "frustration" in their phrasing. These items, in
their Greek translation, contained the word "potaioon [mateosse]” which is the exact
translation of "frustration". However, this Greek word is closer to a psychological
term than its English equivalent, which is more likely to be used in everyday
conversation. With the two words showing different frequency rates of use in each
population, it is easier for those using it more frequently to better understand its
meaning. In everyday speech, Greeks use other words, such as "ayavdxtnon
[aganaktesse]” which is a feeling close to frustration, but it translates back to
"indignation". Another possible Greek word is "exvevpiopdg [eknevresmoss]”, which
translates back to "irritation" or "annoyance".

This raised the issue of whether these two specific items were conceptualized the
same way by all respondents. Notably, a similar issue can arise with the English term,
as the word 'frustrated' can also refer to annoyance or being aggrieved. However,
analyzing a set of independent Greek data (research in progress), for items 5 and 18
which contain the word "frustration", there were no statistically significant differences
between a) a group of 63 who explained the concept correctly and full, b) a group of
147 who explained it but not in full, and ¢) a group of 36 who did not explain it
correctly or stated they did not know the term (Kruskal-Wallis H criteria were
calculated and the respective .607 and .168 y” criteria with 2 degrees of freedom were
non-significant). However, as this caveat refers to two out of the 10 SF items (that is
20%), we need to be cautious with respect to the psychometric properties of these two
items and consequences regarding the overall SF score they might produce.

Psychometric considerations. Despite caveats, the instrument behaves in a
relatively satisfactory manner in many ways, as previous studies have shown. First, it




may yield data that satisfy the parametric conditions (e.g., Zajenkowska et al., 2014)
allowing for the use of Pearson's r throughout the factor analytic approach. Still, this
is not a given, as results may be enhanced or even rectified when non-parametric
indices, such as Kendall's Tau-b, are used (see Mylonas al., 2017). Second, the factor
structure that emerges under different, and also cross-cultural, datasets reveal
acceptable levels of factor equivalence and construct similarity, at least for a number
of cultures. Third, and probably most important, the structures that emerge may
include interesting and meaningful cultural variations and specificities, but these are
not sufficient to invalidate the original STAR structure shown by Lawrence (2006).
Cultural variations with respect to the STAR scale are usually smoothed out
(Zajenkowska et al., 2014) by target (Procrustean) rotation and other methods (such as
multilevel covariance structure analysis), reproducing a clear two-factor structure of
SF and SP and indicating a quite similar although not tautologous structure to the one
described by Lawrence in 2006. This should allow for cultural specificities to be
represented in the final Greek structure.

Procedure

The data were collected before the SARS-COV?2 outbreak, from Spring 2018 to
Autumn 2019 via i) [an internet site -The details here have been removed for blind
review reasons], using the Concerto platform. The study was announced and
advertised through social media along with the aid of undergraduate students who
advertised the study via their social networks. Data were also collected via ii) group
administration to students during lecture hours, and iii) individual administration in
occupational settings'.

Results and Discussion

Item-Level Descriptive Indices and Item Considerations

The average of all items' means was 3.07 (min = 2.35, max = 3.88) with an average
standard deviation of 1.16 (min = 1.05, max = 1.30), the average median of the items
was 3.18 (min = 2, max = 4) and the observed range for all items was 4 (1 to 5) (Table
1). To get some insight with respect to the "frustration" translation concern relating to
the two respective items in the SF subscale, raised earlier, we computed a series of
dependent-samples t-tests to check whether statistically significant differences across
SF items might reveal systematically lower or higher scores for these two items.
Although several statistically significant differences were indeed observed, these
differences were both positive and negative, showing no particular unidirectional bias
for these two items. In addition, we examined the correlations of these two items with
all other SF items and found that the coefficients resembled those calculated for any
other remaining SF item in the subscale. One note though is that the correlation
between the two items including the word "frustration", "pataimon [mateosse]" was
.24, which is marginally weaker than the average intercorrelation of SF items (.29).
Another observation is that the standard deviations of these two items was a little
smaller (1.17 and 1.12 for items SF 5 and SF 18 respectively) than the average SF
item (1.20) and smaller (by 0.14 to .01) from the other eight SF items. Although these
differences were small, these observations reminded us to be cautious with these two
items during the factor analytic stage. It should be noted, however, that threat levels

' Our true thanks to V. Marneli, L. Sakari, J. Tzalides, and Ch. Vassou for their help during data
collection in various settings. About 50% of the data were collected via recruitment type (i), 30% via
(ii), and 20% via (iii).



regarding reliability were not strong, possibly reflecting only some minor variation in
the data.

For some of the items, standard deviations were somewhat elevated (e.g., items 9
and 16), and so are these items' skewness levels. For item 2, the standard deviation
was much lower than the average. In addition, for half of the items, kurtosis was also
somewhat elevated, and for all items —as one would expect— the K-S z (Lilliefors
correction) and the Shapiro-Wilk W criteria were statistically significant. Univariate
outliers were detected for six of the 22 items, all assessing SP. All these called for
caution if Pearson's r indices were to be selected in subsequent analyses, and
underlined the need for the possibly preferable alternative approach of using Kendall's
Tau-b —at least at a safeguard level.

Factorial Structure

A consideration of alternative correlation coefficients. One of the most important
aims of the current study was to describe the factorial structure for the Greek
population and to test the initial theoretical structure as proposed by Lawrence (2006)
and as shown in cross-cultural studies (Zajenkowska et al., 2014, Mylonas et al.,
2017). Of particular note, the approach used for the two studies reported in Mylonas
et al. (2017) employed an alternative approach to the correlation tables analyzed.
Specifically, those studies employed Kendall's Tau-b indices, and not Pearson's r, to
avoid confounds in CFA modeling caused by skewness in the data (which had an
effect on the correlation indices when these were compared using Fisher's
transformation). Although this statistically sound approach served the purposes of
those specific studies well, Pearson's r indices are preferable (due to their parametric
nature) if such an option is acceptable (i.e., when some violation of statistical
assumptions does not heavily affect the coefficients to be analyzed).

For the factor structure testing stage, our main statistical tool was Confirmatory
Factor Analysis, but we initially employed Exploratory Factor Analysis as well, to
gain some preliminary insight by modeling the data theoretically, first on an
exploratory manner. During the factorial structure exploration stage, it was evident
that when analyzing Pearson's r indices, the solutions produced were different and
less informative than when analyzing non-parametric correlations instead, namely
Kendall's Tau-b. A decision on which of the two correlation indices to use was
fundamentally important for this study, capitalizing on previous attempts with STAR
(Mylonas et al., 2017) and with other psychometric tools (such as the EVS, European
Value Survey; Georgas et al., 2004; Georgas & Mylonas, 2006) and as has repeatedly
been suggested in the literature (Graziano & Raulin, 1989; Guilford, 1956; Kline,
1993; Tabachnick & Fidell, 2001; Thurstone, 1947). Despite the fact that the
correlation matrices in the initial data (N=1,094) were not different (3.4% different
only, as compared through Fisher's z transformation and under a two-tailed Hp), the
EFA solutions under the Pearson's r option were unstable and the structure was much
better when Kendall's Tau-b was employed. The method to compare correlation
indices through Fisher's z transformation follows Winer (1971) (see also Hinkle et al.,
1988; Mylonas et al. 2012; Papazoglou & Mylonas, 2017; Zajenkowska et al., 2014)
and although an expected family-wise error might indeed inflate the amount of
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correlation differences, this was not the case (difference levels at 3.4% only), allowing
us to explore both correlation alternatives.

Confirmatory Factor Analysis modeling. In our main analyses we tested for three
successive factor models and a modification model, namely the Independence model,
the Unifactorial model, the two-factor model and a modified for error-covariances
two-factor model. We applied these models to the 1,094 cases to compute the CFA
solutions under two competing conditions (which is viewed as a "correlation
hypothesis" in this study): using Pearson correlations vs. using Kendall's Tau-b
correlations as the input for the analyses through maximum likelihood estimation via
LiSRel 8.30. Although this was not directly and imperatively dictated by apparent
differences in the correlation matrices (in contrast to the Mylonas et al., 2017 study),
we had considered this comparison as one of our methodological concerns for the
current study. Specifically, we tested for possible improvement in the solution from
one condition to the other, even of minor magnitude, to be able to select the best
fitting model describing the STAR®'s structure.

By employing standard criteria in regard to the acceptable levels of the various fit
indices (Bolen et al., 2014; Hu & Bentler, 1999; Schumacker & Lomax, 2010), we
first computed the outcomes based on the Pearson correlation matrix for the 22 STAR
items (Table 2). The Independence model was expectedly rejected, and the
Unifactorial solution was not acceptable (RMSEA > .06; x2+df = 9.11) although its
Goodness of Fit indices were close to acceptable levels and there was a large
improvement compared to the Independence model (TLI = .89). Still, the theoretically
driven two-factor model was a better fit, with the AIC and TLI indices showing
further improvement along with much better Comparative Fit Index (CFI) exceeding
the .90 level, but with GFI and AGFI still remaining below that. For this model,
RMSEA improved (.073) but still did not reach acceptable levels (<.06; Hu & Bentler,
1999). Thus, we attempted a fourth model, including non-zero error covariances
between specific items following the impact on model rule and also using the
transitivity rule, i.e., if an error covariance was estimated between items 2 and 4 and
then another between items 4 and 7, a third estimate was also computed between
items 2 and 7 without this being indicated in the first place. This model, despite the
unavoidable x2 statistical significance, was clearly better in terms of RMSEA, RMR,
GFI, AGFI, AIC and TLI indices than the previous one (Table 2, Pearson's r model c)
and could be accepted as a verification of the theoretically driven STAR factor
structure (12 provocation and 10 frustration items). It should also be noted that error
covariances were allowed to exist only within each of the two factors; that is, no
cross-loadings were allowed as the two factors are assumed to be independent.
However, one would argue that this final modified model ("d") did not reach
acceptable levels in all respects, so there was still room for our proposed use of
Kendall's Tau-b coefficients (the "correlation hypothesis") to produce further
improvement.

The CFA computations on the Kendall's Tau-b coefficients (Table 3) followed the
same route: three successive models and a modified one. The Independence model
was rejected for the same reasons; the unifactorial model showed much better fit (TLI
~ .90). Still, the theoretically driven two-factor model was even better with the AIC
and TLI indices showing further improvement along with Goodness of Fit indices
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(CF1, GFI and AGFI) exceeding the desired .90 level. In addition, RMSEA and RMR
had improved and had reached acceptable levels (Table 3). To test for an error-
covariance hypothesis (to examine the impact of adding error-covariances to this 3"
model as we did for the Pearson's r-based solution), we computed a fourth, modified
model, allowing for non-zero error covariances between specific items (strictly within
each of the two factors only). There was some improvement observed, but it was
minimal (TLI = .10) and AIC did change but to a small extent. Goodness of Fit
indices, RMSEA and RMR improved but only to a limited extent (Table 3). In all,
when using the Kendall's Tau-b correlation indices to test for the theoretically driven
two-factor STAR structure, there was no benefit to employing non-zero error
covariances to verify the existence of these two factors, whereas when using
Pearson's r indices instead, the non-modified model less clearly supports the two
theoretical factors. With respect to the current study, the finally accepted solution for
our data is Model c¢ (using the Kendall's Tau-b solution) which is graphically
presented in Figure 2.

The initially observed difference between the two correlation matrices is an
important issue at this point; it seems that even minor, statistically non-significant
changes in the correlation indices (that is, even if Izl criteria for transformed
correlations following Fisher do not exceed the critical z; Mylonas et al., 2012) can
make a vast difference with respect to the way the data behave and may eliminate
discrepancies (such as the ones calling for modifications of a close-to-acceptance
model). When computing the mean difference between the 231 pairs of correlations
(Pearson's r vs. Kendall's Tau-b), their approximate mean difference was .048, which
is a non-trivial difference with regards to correlations. A possible implication
stemming from this outcome is that when comparing two correlation matrices one
might consider the absolute average of the paired differences, as this might be a less
statistical but still informative indication.

Aggregate scores and further statistical considerations. Having reached the CFA
outcomes on the factor structure, we could now compute the factor aggregates by
adding the items corresponding to each factor (averaging them by the number of items
involved, 12 and 10 items, respectively, for SP and SF). These final aggregate scores
were tested for their distribution characteristics and are presented in Table 4.

The basic descriptives showed larger variability for the SF dimension and a smaller
mean value, with the difference being statistically significant (1=24.624, df=1,093,
p<.001). The Kolmogorov-Smirnov and Shapiro-Wilk tests showed a departure from
normality. Although this deviation may be attributed to the large N, it requires further
investigation with respect to the nature and behavior of the factor aggregate scores. To
better understand this departure from normality and to gain further insight with
respect to the factor structure shown to hold through CFA modeling, several methods
were employed. The first involved the calculation of the regression factor scores for
each of the two dimensions. To do so, we first estimated the necessary factor
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coefficients through our CFA modeling and then calculated the respective factor
scores via z-scores for each item and each participant. Thus, two sets of scores were
now available, one consisting of the factor scores computed as just described and the
other consisting of the two factor aggregate scores (simple sums over k items). If the
two sets exhibit high correlation levels (=.95), this would verify that important
information hidden in the computed factor structure would not have been lost due to
the standard method of averaging item responses within each dimension to arrive to
factor aggregate scores. Indeed, both correlations exceeded .97. This, along with the
strong reliability estimates (Cronbach's alpha, and McDonald's omega as suggested
by Hayes & Coutts, 2020) assured us that the factor aggregate scores could be further
employed in the analyses with safety.

Tucker's Phi and Target Rotation. The UK and Greek factor structures were
compared using several methods. A first observation was that the UK and Greek
factor structures were almost identical, albeit with somewhat lower loadings in the
Greek version; especially for items 2, 16 and 21. For the next step, target rotation was
applied between the Greek and the UK factor structures. This was calculated to
explore cultural specificities and identify whether these could or should be smoothed
out. The results are presented in Table 5.

The Procrustean solution closely followed the initial UK factor structure
(Lawrence, 2006) and the differences in the loadings' magnitude observed even from
the CFA stage do not pose a serious threat to the structure as their error loading is
close to null; however, we should further discuss these three 'irregularities'. In detail,
items 2, 16 and 21 are the ones which may reflect different cultural aspects across the
two countries (Greece and the UK). Practical jokes (item 2) may be interpreted in
different ways in the two cultures. In Greece, such an act might be considered
offensive, even on culturally sanctioned days such as "April-fool's day". In the UK,
the tradition of playing practical jokes is stronger, thus it is perceived as less personal
and more game-like. The offense of reckless driving (item 21) may also be associated
with the extent to which the drivers —especially male ones— are expected to respond to
such provocation; this extent may depend on the masculinity levels being threatened
(ODea et al., 2018) as a part of an honor belief system, possibly different in the two
cultures. According to the same research, "men are expected to defend themselves,
but only following a threat, insult, or other form of provocation against one's
masculinity" (p. 131), as social rewards are expected if such a reaction is successful.
Sex differences may be involved in such a process, along with the possibly different
weights assigned by different cultures to this provocation. With respect to the
inconsiderate behavior of drunk people (item 16), drinking alcohol to the point of
getting drunk is more common amongst British individuals (according to the Global
Drug Survey, 33.7% reported getting drunk in 2020, with data collected before the
SARS-COV2 outbreak) than Greeks (14.3%), although it is not clear if these
percentages reflect drunk drivers too. Thus, drinking behavior is not as similar in the
two cultures as one might initially expect. As a result, alcohol-related aggression may
simply be less experienced or less visible in Greece and this may result in different
weights assigned to it. In all, such contained item irregularities were expected and
pose minor threat, but they should be further studied with regard to the interpretation
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levels and provocation targets as perceived by the provoked. Both sex and culture
may play an important role.

Apart from the Procrustean rotation, for the next step, we computed a series of
congruence coefficients comparing our current and previous (Mylonas et al., 2017)
study and its alternative solutions with the original STAR factor structure as
supported by Lawrence (2006). Tucker's ¢ indices were calculated to assess factor
congruence between previous versions of the STAR questionnaire with the original
2006 structure. All ¢ indices ranging from .89 to .92 indicated factors being identical
(or nearly identical) between the structure revealed in the current study and the factor
structures described in Mylonas et al. (2017) (across countries and across clusters of
countries). Factor indices between the Greek and the UK 2006 versions ranged from
91 to .92 for the SP factor and from .89 to .90 for the SF factor. These indices
indicated similar (nearly identical) structures between the two solutions. The current
study's structure was shown being identical to the original UK 2006 one (¢ >. 90).
Thus, through this approach, we demonstrated consistent findings with the original
STAR structure being supported (12 SP items and 10 SF items), with only small
discrepancies (all congruence coefficients are presented in Table 6). The marginal ¢
values (.89) pointing to the Greek data presented in the 2017 study and the second
overall cluster of countries (Poland, UK, and S. Korea) might indicate cultural
specificities possibly not accounted for by the adaptation procedures. Of course, one
might model these specificities instead of smoothing them out, depending on their
extent (in this case, it might be argued that it is important to model those rather than
"eliminating" them).

Psychometric Properties
At this stage, our aim was to describe some of the basic psychometric properties of
the STAR®R scale (Table 7).

First, the satisfactory reliability estimates (both Cronbach's alphas and
McDonald's omegas), as evident for both dimensions (SP and SF), deserve merit; this
was a supportive outcome with respect to the overall Greek version of the STAR
scale. Second, the arithmetic mean, the trimmed mean (5%) and the Huber-estimator
within each dimension are similar, although not identical. This might be an indication
of outliers under both a univariate and a multivariate perspective, an indication further
explored at the final stage of the analysis. Third, the arithmetic differences among the
Mean, the Median and the Mode for each dimension, which indicate skewness were
further tested via K-S z and Shapiro-Wilk W. These were statistically significant for
both STAR dimensions. However, the stem-and-leaf plots did not suggest large
departures from normality. Finally, the extent of the standard error of the estimate and
its reflection on the estimated range of confidence around each raw score was
relatively limited (for both dimensions) but not less than one unit. We should note that
this final score (for both SP and SF) is an aggregate score, computed by averaging all
respective factor items so as to express each dimension on the original rating scale (1
to 5). Thus, for such a raw SP score to differ from another, an absolute difference of
1.13 is necessary; for the SF dimension, the necessary algebraic difference is
somewhat larger, that is 1.27. So, for example, if an individual scores 3.27 on the SF-
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aggregate, then this person differs from another person who scored 2.00, but does not
differ from another person who scored 2.43. In all, these range limits around the raw
aggregate scores for each dimension may be considered a little wider than expected
(i.e., it would be better if this range was closer to 1.00), but they are acceptable in
terms of score-discrimination power.

Standard Scores and Norms Table

Finally, we computed the standard scores corresponding to the averaged aggregates
for each dimension and for simple sums for these scores. The correspondence between
raw and standard scores for each STAR®® dimension (SP and SF) is presented in
Table 8 for the two extremes of the distribution (the rest of the Table is omitted for
brevity).

For the norms provided in Table 8, the factor sums (item raw scores, summed) for
the first factor ranged from a score of 12 to 60 to the corresponding 20 to 80 T-scores
while for the second factor sums ranged from 10 to 50 with corresponding T-scores of
20 to 80. The averaged aggregates are more directly comparable. Thus, for the z-score
(standard score) to +1.50 (which is a T-score of 65), one has to reach a raw score
(averaged aggregate) of 3.90 on SF, whereas for the same T-score one has to score
4.25 on SP. In short, the two dimensions are not distributed the same way which is
indicative of their different nature as well. To discuss this finding further, a shift
seems to exist (under frustration one can reach a T-score of 80, whereas under
provocation, the same T-score is not reached and vice versa) and it shows primarily
that the SF peak is reached earlier, even with smaller raw scores. This difference may
reflect a cultural specificity stemming from the characteristics of the Greek sample
and/or the situational setting of everyday life in Greece.

A Method for Identifying Multivariate Extreme Scores

How can we identify a person or a subset within a larger set (sample) who are
extremely sensitive to provocation and to frustration? One option might be to use the
normative scores but there are two problems with that: first, we do not have the norms
for other than the Greek population yet; and second, we can univariately identify such
extreme scores, but a multivariate approach would be better and much more effective
in identifying special cases (Penny & Jollife, 2001). To achieve this goal, we need to
use multivariate distances and, in this case we may employ Mahalanobis's D* as our
multivariate indicator. The method has been supported (Mardia et al., 1989;
Tabachnick & Fidell, 2001) and has been employed to identify gifted students (using
intelligence and creativity scores) among a large set of more than 1,000 children (Gari
et al., 2000). This identification method first capitalized on the computation of
multivariate clusters, and for the cluster with the highest scores, D’ was computed and
evaluated for its statistical significance under the y° distribution. Following this
method, we first clustered our data on the concurrent multivariate basis of the SP and
SF scores, and we then computed the D’ indices for each cluster separately. By
calculating statistical significance levels for each of them as y” criteria with 2 degrees
of freedom, we depicted 46 multivariate outliers for the high-scores cluster and 21 for
the low-scores cluster. This was achieved under a lenient critical 5* (p<.05). When we
used a more stringent a level (p<.01), the multivariate outliers dropped to just 10 for
the high-score cluster and just 4 for the low-score cluster. Under the strict a of .001,
just one multivariate outlier (high-scores cluster) was identified. However, this very



15

strict a level should not be applied under the circumstances and as the method used is
not addressing both ends of the multivariate distribution concurrently; that is, the
method addresses each of the two multivariate clusters separately, one at a time,
seeking multivariate outliers first within the high-scores cluster and then, separately,
within the low-scores cluster. Also, the meaning of outliers will differ in terms of
whether the person is scoring very low or very high on STAR dimensions. A person
who scores high might be easily triggered and may have a problem in everyday life
with angry emotions and the perception of others behaving in a provocative or
frustrating manner towards them. Those who score extremely low on the STAR
dimensions may experience flattened affect or may find themselves being too flexible
to the needs and behavior of others, as seen in dependent personality disorder for
example. Thus, it becomes evident that either an a level of .01 should be used or, to
avoid excluding marginal cases, a more lenient a of .05 should also be considered
while evaluating the x* criteria under this specifically tailored method.

Conclusion, Limitations, and Future Research

Through this multifold study, apart from the standardization of the STAR scale in its
Greek version and the description of the psychometric properties involved, we
attempted several other aims, mostly methodological and statistical. First, it is clear to
us that the alternative use of correlation coefficients (Kendall's Tau-b) is a necessity
when analyzing any STAR scale data, as was evident in our previous studies as well;
this still holds true despite our current efforts to reinstate the standard Pearson's r
approach. Although the initial correlation matrices regarding the two alternative
methodologies did not really differ, even small such differences seem to have an
impact on the final factor structure describing the scale. Thus, we believe that any
future correlational approach using the STAR scale should consider employing
Kendall's Tau-b instead of Pearson's r in the statistical analysis.

Through an alternative methodology, we created standardized scores and
considered multivariate approaches (e.g., Mahalanobis's D?; Gari et al., 2000; Mardia
et al., 1989) to identifying extreme scores. This approach may be beneficial to use of
the STAR scale in Greek clinical and research settings (for example, as a screening
tool or to identify high or low-risk groups in experimental designs). This methodology
can serve as a front-line alternative to identifying extreme groups when culture
standardization and norms are not available, enabling the person-oriented potential of
the STAR scale, in order to identify and examine individuals' specific situational
sensitivities for aggression. Thus, our method for identifying extreme scores in a
multivariate sense may be an important step ahead with respect to the clinical use of
the scale. Even if no standardization exists for a population, this method can reveal at
least the extreme cases at both ends of the continuum, so that action can be taken at
the individual level. Even more, clustering a non-normative set of cases using the
STAR scale data in any population of interest and in any culture should yield
appropriate information for the high-end cluster to be explored further through the
multivariate outliers detection method described in the Results and Discussion
section. By identifying such a high-risk STAR cluster (or by knowing that an
individual is part of such a high-risk cluster), and then considering other correlates of
these high-risk scores for individuals in such a cluster, the practitioner can create a
potentially useful profile for these persons-at-risk. This may allow better intervention
planning for these individuals and/or populations.

The current study did not attempt to suggest a possible network of related
constructs, linking SP and SF to e.g. trait aggression, anxiety, violence, or even
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psychopathology, as such efforts would appear premature. However, future research
should capitalize on these findings to explore such networks. Research focused on
better understanding of the factors that may contribute to aggression is particularly
relevant in a context in which aggression and domestic and street violence, as well as
deadly attacks inside schools and other institutions have become all too common:
Education Week has reported 27 school shootings so far in 2022 and 119 since 2018,
(Education Week, 2022, January 5), and an earlier study (Agnich, 2015) had reported
282 mass-murder school attacks across 38 nations. Similar aggressive patterns hold
true in Greece as well, where recent violent crimes —with predominantly female
victims— have become common news. The SF and SP patterns in the behavior of the
perpetrators in these acts of violence are often a common denominator. A successful
attempt to delineate such patterns more clearly or to apply this knowledge in clinical
contexts to support practical management of aggression is dependent on the ability to
assess these risk factors more effectively in research and clinical populations. To
study the mechanisms involved in aggressive acts within a culture, we should
capitalize on the parameters reflected in the available psychometric properties of the
constructs assessed via a valid instrument. For example, and especially when norms
are not available, it is crucial for the practitioner to be sufficiently informed of the
necessary raw-score absolute distance between two persons, for these to be considered
different with respect to their SP and SF levels; in the present standardization, a
consultant might accept a raw-score distance of 1.3 being the safest way to
discriminate between two people, for both STAR dimensions. Further on —and from a
practical standpoint, proper adaptation, standardization, and availability of norms are
necessary for using any instrument in a clinical or applied research setting (Byrne,
2016). But when instruments are to be used in cultural samples that differ from that in
which the instrument was normed, attention to translational issues and nuanced
aspects of the culture are as important as psychometrics and normative sampling in
demonstrating the utility of these instruments in the new cultural context. Finally,
when an instrument such as STAR is normed and standardized for use across an array
of cultures, it opens the door for a more complex exploration of ways in which culture
may interplay with other factors to shape aggressive responding.

Taking advantage of the present data, psychological traits such as impulsivity and
interdependence may mediate/moderate SP to aggression, but the extent of these
effects will certainly vary across cultures. For example, since the trait of
interdependence is higher for Greeks than for other nationalities or cultures (Hareli et
al. 2015), its effect on SP may be active only from some SP threshold score upwards
(the SP raw score distribution indicates this threshold being 47/60 or so), possibly
suppressing the manifestation of aggression due to this sensitivity dimension. To gain
further insight into such a possibility, we might attempt to "read" the norms table for
possible departures from the standard curve —in terms of non-perfect correspondence.
In our standardization, very high raw SP scores correspond to lower than expected
norms (as evident in the absence of raw scores in the highest norm area of 78 to 80)
and this might be an indication of a "suppressive" effect, resembling a moderation-
type of interference (as this effect is not present in the lower levels of the normed
data). Thus, it takes more high SP-score answers for a Greek adult to correspond to an
extreme manifestation of SP in this specific culture. This is not true for SF though; for
that, even the lowest raw SF score of 10 does not correspond to the lowest T-score of
20, meaning that even with very low raw scores, Greeks are already experiencing
some amount of SF. Thus, with fewer than expected high SF responses, Greeks reach
the standardized average amount of SF in their culture. While the pattern with low SF
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is more complicated, one can easily identify people at the very high levels of SF; for
practitioners, such identification of people at the high end of risk is often most critical.
Of course, several psychological traits and other factors should be considered, with
the SP patterns possibly attributed for example, to interdependence (or a possible
social desirability effect?) and the SF's larger dispersion attributed to all the everyday
Greek life cumbersome situations one has to deal with; all these certainly require
further research with the norms and the rest of the available psychometric
characteristics always to be taken into account.

Limitations, Further Future Research Considerations, and Concluding Remarks

A central limitation in the present study is the overrepresentation of the university
students population. We did not amend for this as by doing so we would limit the
sample's normative power and as this overrepresentation does not pose a serious threat
to the normative nature of the sample. In more detail, one would expect 60% of our
sample to have no university training but we have only 40% non-university students
(ages 18 to 40 years). Of course, this limitation has to be kept in mind with respect to
representativeness and norm use based on this paper. Still, even though our normative
sample is not ideal, we do have quite a bit of diversity with respect to sex, urban/rural
locations, educational level, family status, and socioeconomic status.

The Procrustean solution showed that three SP items might be associated with
cultural specificities or differences which should be modeled in future research. These
items should be examined with regard to sex to model possible cultural invariance at
least at the item level or at higher levels as well (metric, scalar). Previous cross-
cultural STAR modeling (2014, 2017) has shown cross-cultural equivalence across a
number of countries but invariance testing taking a sex by culture interaction into
consideration has not been attempted yet.

With respect to CFA modeling, although goodness of fit indices and model-
improvement indices are acceptable, a word of caution is warranted: the x’<df ratios
are high and remain at non-acceptable levels even for the finally accepted model. This
pattern may reflect some cultural specificities or adaptation issues to be pursued
further in future research. Future validation studies and small-scale studies on specific
Greek target populations might add to our knowledge with respect to norms
verification and adjustment.

Considering all, the standardization itself may reveal interesting and useful clinical
insight to the practitioner, who will also combine other assessed psychological traits
of the individual to arrive at a complete picture. Through the use of norms, available
discriminatory power, identification of extreme cases within a larger group, and other
information on the scale's characteristics, we believe we aid the researcher and the
consultant to better understand the nature of situationally triggered aggression and to
be able to avoid missing signals from individuals at risk. Despite the minor caveats,
the findings here demonstrate that the STAR scale retains its robust psychometric
properties within a Greek cultural context and future work can focus on the extent to
which it can be used effectively within clinical, forensic, and educational
interventions.
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Table 1. Item-level basic descriptive statistics in the STAR® scale

2

1

N=1,094 mean s.d. median IQOR
1. A friend betrays me 343 1.15 4 1
2. T am the subject of a practical joke 2.35 1.05 2 1
3. People I live with show a lack of consideration 3.37 1.18 4 1
4. Someone steals from me 3.88 1.10 4 2
5. Ifeel frustrated 2.87 1.17 3 2
6. Someone insults me 3.76 1.09 4 2
7. Thave academic problems 2.94 1.19 3 2
8. I experience family dispute 3.17 1.22 3 2
9. Ifeel hot and crowded 2.60 1.26 3 3
10. Someone ignores me 3.03 1.16 3 2
11. Someone behaves in an inconsiderate manner towards me 3.60 1.13 4 1
12.Tam in pain 2.73 1.23 3 2
13. T am goaded or provoked by someone 3.33 1.08 3 1
14. Thave been let down by someone 2.82 1.18 3 2
15. Ifeel stressed 2.99 1.21 3 2
16. Someone is drunk and behaves inconsiderately towards me  2.62 1.30 3 3
17. T'hear a noise I cannot control 249 1.19 2 2
18. I am frustrated with services 2.81 1.12 3 2
19. Other around me are becoming aggressive 3.09 1.14 3 2
20. Someone makes offensive remarks to me 3.70 1.11 4 1
21. Another driver commits a traffic violation 3.15 1.15 3 2
22. 1 argue with a friend 2.90 1.08 3 2

Note: IQR=InterQuartile Range



Total N = 1,094
555 males (55.3%) 544 females (49.7%)
Median age = 22 (mean age = 25) for both sexes =~ Mean working hours per week = 38.3 (§D=18.0)
Median number of rooms in the house they live in= 2

Place of Residence (n =743) * Years of Education (n=447) B.Sc. [.+4:,rrs]
Suburban & Rural 2604 OF higher
27%
73% 1% 395
Urban Upto12 Technical
years studies (+2-3yrs)
Two or more Family status (n=617)
Numb f child =186
umber of ¢ ren (n ) 108 8404 Sincte
Divorced/ 20
a 90% Widowed 149
e Married
n 99 No siblings
542 579% One sibling

349 Two or more siblings
89% Low Socio-Economic Status

281 57% Middle-Low Socio-Economic Status

359 Middle-High Socio-Economic Status
106 57% Existing sexual relationship

43% No current sexual relationship
B82% Drivers
378 18% Non-drivers
25% Smokers
470 73% Non- smokers
4994 Alcohol consumers

380 51% No alcohol consumption

5% (alcohol consumption) Once a week
143 40% (alcohol consumption) Twice a week
339 (alcohol consumption) Thrice a week
229% (alcohol consumption) More than thrice a week
309 (coffee consumption) None
3205 (coffee consumption) One mug per day
320 2494 (coffee consumption) Two mugs per day
1406 (coffee consumption) Three or more mugs per day
* The chi-sq test for sex and permanent place of residence supported independence (with the crosstabulation following the
73% vs. 279 overall distribution for both sexes, as statistical significance was not reached).

Figure 1. Sample demographics
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Table 2. CFA Solutions on Pearson's r indices (N=1,094)

Models r df y*+df RMSEA [CI90 %] RMR GFI AGFI CFI AIC Ay’ Adf TLI

a 17,027.60 231 73.71 - - - - - 17,071.60 - -
b 1,904.88 209 9.11 .086[.083-.090] .061 .86 83 .86 1,992.88 “"15,122.72 22  .888
c 1,422.30 208 6.84 .073[.070-.077] .058 .89 L7 94 1,512.30 48258 1 .281
d 956.56 194 493 .062[.058-.065] .050 .92 90 96  1,114.56 "948.32 15 516

Note: TLI for c-d = 327 (Ay* = 466.74, df=14, p<.01). All y* and Ay’ values are statistically significant
at the .001 level.

KEY: a = independence model, b = unifactorial solution, ¢ = two-factor solution, d = two-factor
solution with 14 estimated error covariances strictly within factors. This estimation was empirically
based and reflects possible cultural fluctuations. The impact on model improvement and the transitivity
rules were employed. For all models, Maximum Likelihood estimates were computed via LiSRel 8.30.
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Table 3. CFA Solutions on Kendall's Tau-b indices (N=1,094)

Models r df y*+df RMSEA [CI90 %] RMR GFI AGFI CFI AIC Ay’ Adf TLI

a 11,437.08 231 49.51 - - - - - 11,481.08 - - -

b 1,256.22 209 6.01 .068[.064-.071] .053 .91 89 .93 1,34422 *"10,180.86 22 .897
c 94427 208 4.54 .057[.053-.061] .050 .93 91 94  1,034.27 >¢311.95 1 .294
d 857.56 206 4.16 .054[.050-.058] .047 .93 92 95 951.56 "1398.66 3 369

Note: TLI for a-c = .927 and for c-d .106 (Ay* = 86.71, df=2, p<.01). All y* and Ay’ values are
statistically significant at the .001 level.

KEY: ¢ = independence model, b = unifactorial solution, ¢ = two-factor solution, d = two-factor
solution with 2 estimated error covariances strictly within factors. This estimation was empirically
based and reflects possible cultural fluctuations. The impact on model improvement and the transitivity
rules were employed. For all models, Maximum Likelihood estimates were computed via LiSRel 8.30.



it 19 SP .
'30 / .51
it 12 SF
53w it 20 SP '77 / -51

-40

.81 it 18 SF

N=1,094

Chi-Sguare=944.27, df=208, P-value= .00000, RMSEA= .057

Figure 2. Confirmatory Factor Analysis STAR®® outcomes: Kendall's Tau-b indices,
two-factor model (unmodified).
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Table 4. Descriptive statistics, tests of normality for the two factor aggregate scores, and

reliability estimates

N=1,094 Sensitivity to Provocation (SP) Sensitivity to Frustration (SF)

Mean 3.265 2.846
Standard Deviation .636 714
Median 3.33 2.90
Range 3.75 3.90
Skewness -.619 —.191
Kurtosis .496 —.188
Kolmogorov-Smirnov z * .074 (1,094), p<.001 .061 (1,094), p<.001
Shapiro-Wilk W 976 (1,094), p<.001 .992 (1,094), p<.001
Cronbach's alpha .80 .80
McDonald's omega .81 .80

* Lilliefors significance correction



Table 5. Target rotated solution on the UK (Author2, 2006) factor structure

1SP A friend betrays me

2SP I am the subject of a practical joke

3SP People I live with show a lack of consideration
4SP  Someone steals from me

5SF Ifeel frustrated

6SP  Someone insults me

7SF T have academic problems

8SF Iexperience family dispute

9SF I feel hot and crowded

10SF Someone ignores me

11SP Someone behaves in an inconsiderate manner towards me
12SF I am in pain

13SP I am goaded or provoked by someone

14SF I have been let down by someone

15SF I feel stressed

16SP Someone is drunk and behaves inconsiderately towards me
17SF TIhear a noise I cannot control

18SF I am frustrated with services

19SP Other around me are becoming aggressive
20SP Someone makes offensive remarks to me
21SP Another driver commits a traffic violation
22SP I argue with a friend

Proportionality coefficient for SP and SF factors: .90 and .91, respectively.
Square root of the mean squared difference per factor, .19 and .18.

SP
43
.34
45
44
-.02
.63
-.02
-.02
-.02
-.02
.60
-.02
52
-.02
-.02
31
-.02
-.02
45
.65
31
45

SF
.02
.01
.02
.02

S1
.02
S5
43
49
54
.02
48
.02
S1
S1
.01
40
44
.02
.03
.01
.02

Note: Although the target loadings are the same with the CFA ones, through this approach the error
loadings are now also available (full factor matrix) for across-solutions comparisons.
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Table 6. Tucker's ¢ coefficients across a span of solutions

Compared solutions Author2 (2006)
SP SF
2017 study SP 91 32
(Greek data only) SF .37 .89
2017 study SP 92 32
(All countries) SF .38 90
2017 study SP 91 31
(Cluster 1 countries) SF .38 90
2017 study SP 92 33
(Cluster 2 countries) SF .38 .89
Current study SP 91 32
(Model ¢, Tau-b) SF 37 90
Current study SP 90 33

Target-Rotated Solution SF .36 91




Table 7. Summary of Psychometric indices for the two STAR®® dimensions

SP
Mean 3.265
5% trimmed mean 3.290
Huber's M-estimator 3.322
Median 3.33
Mode 3.50
min. max. 1.00-4.75
N 1,094
Cronbach's alpha .80

McDonald's omega .81

SF

2.846
2.853
2.877
2.90

3.10
1.00-4.90
1,094

.80

.80

Standard Deviation
Inter-Quartile Range (observed)
Range (observed)

Range (max-scale, theoretical)
Standard error of the Mean

Low Confid. Limit mean (a=.05)
High Confid. Limit mean (a=.05)
Standard error of the estimate
Estimated Range (score)

29

Sp
.636
.83
3.75

.019
3.228
3.302

284

1.12

SF
714
.90
3.90

.022
2415
3.278

319

1.26
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Table 8. STAR® Norms Table (for distribution extremes) (N =1,094)

SP (raw scores range: 12 to 60 [or 1.00 to 5.00]) SF (raw scores range: 10 to 50 [or 1.00 to 5.00])

Raw score Raw score Raw score Raw score
T-score . T-score .
(simple sums)  (averaged aggregate) (simple sums) (averaged aggregate)
20 12to 16 1.000 to 1.333 20 - -
21 17 1.417 21 - -
22 18 1.500 22 - -
23 - - 23 - -
24 19 1.583 24 10 1.00
25 20 1.667 25 - -
26 21 1.750 26 11 1.10
27 - - 27 12 1.20
28 22 1.833 28 13 1.30
29 23 1.917 29 - -
30 24 2.000 30 14 1.40
31 25 2.083 31 15 1.50
32 - - 32 - -
33 26 2.167 33 16 1.60
34 27 2.250 34 17 1.70
35 28 2.333 35 18 1.80
36 - - 36 - -
T-scores 37 to 49 are omitted T-scores 37 to 49 are omitted
50 39 3.250 50 29 2.90
T-scores 51 to 63 are omitted T-scores 51 to 63 are omitted
64 50 4.167 64 - -
65 51 4.250 65 39 3.90
66 - - 66 40 4.00
67 52 4.333 67 - -
68 53 4.417 68 41 4.10
69 54 4.500 69 42 4.20
70 - - 70 43 4.30
71 55 4.583 71 - -
72 56 4.667 72 44 4.40
73 57 4.750 73 45 4.50
74 - - 74 - -
75 58 4.833 75 46 4.60
76 59 4917 76 47 4.70
77 60 5.000 77 48 4.80
78 - - 78 - -
79 - - 79 49 4.90
80 - - 80 50 5.00

Note: For further information on acquiring the Greek items and on how to employ the STAR® scale
and its Norms, please contact the first author's e-mail.



