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important conceptual landmark was the introduction of the 
Dark Triad of personality to describe characteristics under-
lying maladaptive behaviours (see Paulhus & Williams, 
2002). The Dark Triad comprises psychopathy, narcissism, 
and Machiavellianism; these are three interrelated but dis-
tinct traits (Paulhus & Williams, 2002). Although narcis-
sism and psychopathy have historically been studied in the 
context of clinical diagnoses, within personality research, 
these traits are measured at the subclinical level and exist 
on a continuum within the general population (Furnham et 
al., 2013).

Subclinical psychopathy is characterized by several 
interpersonal and behavioural components, including shal-
low affect, low empathy, superficial charm, impulsivity, and 
poor behavioural controls (Southard & Zeigler-Hill, 2016). 
High narcissism is typified by grandiosity, entitlement, supe-
riority, and self-enhancement (Paulhus & Williams, 2002). 
Lastly, Machiavellianism, based on the seminal writings 
of Niccolò Machiavelli, describes individuals who imple-
ment manipulative, long-term strategies to exploit others for 

Introduction

Why do some individuals adopt insidious behavioural ten-
dencies such as lying, cheating, or engaging in aggression, 
whereas others do not? This and allied questions motivated 
academic and clinical study into human malevolence. An 
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Abstract
Since its introduction to personality psychology literature in 2002, the study of Dark Triad personality traits has gained 
traction across nations. However, there exists theoretical debate regarding the empirical distinctiveness of traits. Moreover, 
despite universal study across countries, the Short Dark Triad (SD3) lacks validation for use in all populations. The objec-
tive of this study was to scrutinise SD3 performance across three nations, including the United Kingdom (n = 617), Canada 
(n = 263), and Russia (n = 1048). Specifically, factor structure and item-person functioning of the SD3 was assessed across 
samples. Exploratory structural equation modelling designated that a three-factor bifactor solution provided superior data-
fit. In this model, SD3 items loaded on a general factor, in addition to loading on Machiavellianism, narcissism, and 
psychopathy dimensions. This enabled scrutiny of the degree to which SD3 items reflected a shared general dimension 
vs. individual subfactors. Further analyses revealed that the general factor did not possess sufficient variance to disqualify 
the SD3 as multidimensional. Rasch analyses focusing on the three subscales supported unidimensionality and satisfactory 
item fit. However, inadequate reliability existed, and items exhibited differential item functioning across nations. Although 
the SD3 can be considered a valid tool for capturing Dark Triad traits across countries, concerns relating to reliability and 
DIF suggested that revising SD3 items would enhance measurement precision.
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long-term gain. Persons high in Machiavellianism tend to be 
cynical of others and disregard conventional morals (Chris-
tie & Geis, 1970).

Despite the popularity of research assessing the Dark 
Triad, there is theoretical debate about whether the traits 
are empirically distinct. For example, some researchers 
have suggested that psychopathy and Machiavellianism 
are redundant (see Kowalski et al., 2021 for a review). 
McHoskey et al. (1998) were among the first to propose 
that psychopathy and Machiavellianism, originating from 
the clinical and personality/social psychology literature 
respectively, were manifestations of the same construct, but 
with distinct labels. Similar debates have emerged with ref-
erence to overlap between narcissism and psychopathy. At 
a conceptual level, narcissism shares features with Cleck-
ley’s (1976) definition of psychopathy, including superior-
ity, exhibitionism, exploitativeness, and entitlement (Glenn 
& Sellbom, 2015). This debate, which remains ongoing, 
extends beyond the conceptual level. Specifically, it remains 
unclear whether measures of the Dark Triad reliably repre-
sent three distinct factors.

Additionally, although the Dark Triad is universally stud-
ied across countries, the most commonly used measure, the 
Short Dark Triad (SD3; Jones & Paulhus, 2014), has not 
been validated for use with all populations. For example, 
limited attempts to evaluate the Russian version of the 
SD3 exist, thus restricting potential for cross-cultural com-
parisons in the Dark Triad traits. Acknowledging this, the 
present paper tested competing SD3 factor structures and 
evaluated the psychometric properties of the scale across 
national samples (i.e., United Kingdom, Canada, and Rus-
sia). This approach has proved an effective method for 
assessing the psychometric properties of related measures 
(i.e., Assessment of Sadistic Personality, ASP-8; see Plouffe 
et al., 2023), in addition to other measures generally (e.g., 
the Passion Scale; Marsh et al., 2013).

The Dark Triad: measurement considerations

When the Dark Triad was introduced, researchers used 
extant long form measures to assess subclinical psychopa-
thy, narcissism, and Machiavellianism. These included the 
Self-Report Psychopathy Scale III (Paulhus et al., 2016), the 
Narcissistic Personality Inventory (Raskin & Hall, 1979), 
and the MACH-IV (Christie & Geis, 1970). Combining 
these instruments produced test batteries that were lengthy, 
time consuming to complete, and prone to response fatigue. 
This was especially true when Dark Triad measures were 
used in conjunction with other assessment tools (Jonason & 
Webster, 2010).

Consequently, investigators developed specialised 
short measures in the form of the Dark Triad Dirty Dozen 

(DTDD; Jonason & Webster, 2010) and the SD3. The focus 
of the DTDD was conciseness, using four items per con-
struct to assess the Dark Triad traits. Although the DTDD 
demonstrated satisfactory reliability and validity, several 
researchers challenged the construct validity of the scale. 
Particular concerns included lack of content coverage and 
high internal consistency coefficients, which indicated scale 
redundancy (Maples et al., 2014). Subsequently, Jones and 
Paulhus (2014) developed the 27-item SD3, comprising 
three 9-item subscales corresponding to each of the triad 
traits.

Assessment of the psychometric properties of the SD3 
by Jones and Paulhus (2014) found that the scale possesses 
strong self- and informant report reliability and validity, 
maps well onto traditional long-form Dark Triad measures 
and is superior to the DTDD in predicting a variety of allied 
outcome variables (e.g., desire for money and power; Maples 
et al., 2014). Since its development, the SD3 has become the 
most widely used measure of the Dark Triad traits, being 
employed successfully across studies (e.g., Denovan et al., 
2021). Despite its popularity, consensus regarding SD3 fac-
tor structure has not been achieved.

During development, Jones and Paulhus (2014) used 
exploratory factor analysis (EFA), followed by exploratory 
structural equation modelling (ESEM) to assess fit of the 
proposed three-factor trait structure. The model produced 
good fit, with only two psychopathy items cross-loading 
onto Machiavellianism and narcissism (Jones & Paulhus, 
2014). Similar findings were reported with Spanish and 
Serbian translations (Dinić et al., 2018). However, recent 
investigations posited that SD3 item content may not accu-
rately reflect characteristics underlying Machiavellianism 
and psychopathy (e.g., Persson et al., 2019). For instance, 
in an evaluation of SD3 factor structure across samples of 
United States, British, Canadian, and Australian community 
members, Persson et al. (2019) found a bifactor model with 
psychopathy/Machiavellianism and narcissism identified as 
specific factors best fit the data. The model comprised a gen-
eral factor, representing an overarching construct (i.e., com-
mon “dark” core), and specific factors representing variance 
that was not subsumed by the general factor (i.e., unique 
trait variance).

Further evaluations conducted in India and Poland found 
that bifactor models with narcissism and psychopathy/
Machiavellianism included as specific factors (India) and 
with only psychopathy and Machiavellianism included as 
separate factors (Poland) produced optimal model fit. These 
produced better data fit than a three-factor model, unidi-
mensional models with and without correlated errors, and a 
bifactor Dark Triad model (Rogoza & Cieciuch, 2019; Sid-
diqi et al., 2020).
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To achieve adequate fit, Rogoza and Cieciuch (2019) 
tested a unidimensional narcissism model and the bifac-
tor psychopathy and Machiavellianism model separately, 
whereas Siddiqi et al. (2020) sequentially removed items 
that contributed to model misfit, resulting in an SD3 scale 
comprising only 12 items. Similar findings emerged in 
McLarnon and Tarraf’s (2017) study in a sample of under-
graduate students, with comparisons of various confirma-
tory factor analytic (CFA) models demonstrating that the 
bifactor ESEM, in which three specific trait factors were 
specified and small cross-loadings were permitted, pro-
duced the best fit. The structure of a Portuguese version of 
the SD3 was also evaluated in a sample of at-risk youth and 
across males and females (Pechorro et al., 2019). Although 
the original three correlated-factor structure replicated in 
this sample, the authors removed two problematic items 
from each of the three trait subscales to reconcile misfit.

Collectively, evidence indicates that across samples and 
translations, there is no clear consistent SD3 factor structure 
that represents Dark Triad traits. Although some investiga-
tions have shown SD3 items represent distinct constructs 
both within the original English version (Jones & Paulhus, 
2014) and translations (Dinić et al., 2018; Pechorro et al., 
2019; Pineda et al., 2020), other research has reported that 
the measure is best represented by a general latent factor 
representing a dark or malevolent core, in addition to spe-
cific variance attributable to unique elements of narcissism, 
psychopathy, and Machiavellianism (McLarnon & Tarraf, 
2017). Persson et al. (2019) concluded that the dark core 
subsumed most of the SD3’s variance, with few items con-
tributing unique variance beyond this general factor. Given 
these varied findings, it is crucial that researchers clarify the 
factor structure of the SD3 across samples and languages 
to ensure that accurate conclusions are drawn regarding the 
traits and their associations with relevant attitudes, charac-
teristics, and behaviours.

In addition to clarifying SD3 factor structure, it is imper-
ative that the psychometric equivalence of the measure is 
established across countries and languages. This standardi-
sation will ensure that cross cultural comparisons are mean-
ingful. To date, the SD3 has been translated and validated 
across several languages, including Serbian (Dinić et al., 
2018), Italian (Somma et al., 2019), and Spanish (Pineda 
et al., 2020). However, only one conference proceeding 
has evaluated the validity of a Russian SD3 translation 
(Egorova et al., 2015). Given the academic interest in inves-
tigating associations between Dark Triad traits and attitudes 
and behavioural outcomes in Russian cultures (e.g., work-
place decision-making, Shirokova et al., 2022; time per-
spective, Jonason et al., 2018), it is important to produce 
psychometrically sound versions of the SD3. This is par-
ticularly true since the SD3 was penned in English and there 

are potentially interpretative differences across countries. 
Hence, it is necessary to examine whether items operate 
similarly across languages and national samples.

Canada was selected in the present study because the SD3 
was developed and validated with North American samples 
(cf. Jones & Paulhus, 2014). Accordingly, Canada repre-
sents a meaningful baseline for comparison with Russia. 
The UK was chosen because it is comparable with Canada 
on societal dimensions relevant to the Dark Triad (specifi-
cally individualism vs. collectivism) (Wetzel et al., 2020). 
Both nations are individualistic, whereas Russia is more of 
a collectivist nation (Hofstede, 2001). Moreover, the SD3 is 
frequently used in research with UK samples (e.g., Egan et 
al., 2014; Papageorgiou et al., 2023), therefore it is impor-
tant to establish whether participants interpret items equiva-
lently to Canada, which should occur due to similarities in 
language and relevant societal dimensions. Accordingly, 
findings from this paper will establish the extent to which 
researchers and clinicians can reliably assess and compare 
levels of the Dark Triad traits across nations that vary across 
important dimensions, including cultural values and lan-
guage. Given that cross-cultural investigations of the Dark 
Triad are becoming increasingly common (e.g., Jonason et 
al., 2017, 2020; Valentova et al., 2020), it is important that 
survey items are interpreted the same way across nations, 
especially among those countries in which the SD3 has not 
been extensively validated (i.e., Russia).

An approach well suited to assess item performance is 
item response theory (IRT) (Persson et al., 2017). IRT refers 
to a family of psychometric models, which focus on the rela-
tionship between item properties, responses from individu-
als to items, and the underlying trait being assessed. Several 
studies have used IRT to assess psychometric properties of 
the SD3 (e.g., Dinić et al., 2018; Persson et al., 2017). Pers-
son et al. (2017) and Dinić et al. (2018) established that psy-
chopathy items were the most challenging to endorse, owing 
to their relatively greater hostile antisocial content. This was 
in comparison with Machiavellianism in particular, suggest-
ing that this reflects a more benign construct. Narcissism 
items were, nevertheless, distributed more evenly across the 
latent trait. However, studies that use IRT for the SD3 have 
typically focused on discrete populations/nations (e.g., Ser-
bia: Dinić et al., 2018; United States: Persson et al., 2017). 
Accordingly, there is a lack of information relating to how 
the SD3 items perform comparatively across nations.

In this context, we used Rasch modelling, which is an 
IRT technique that assesses item difficulty and person abil-
ity separately. Item difficulty refers to the extent that a latent 
trait is represented by an item, and person ability denotes 
an individual’s degree of a trait (Amin et al., 2012). Partici-
pants with greater ‘person ability’ are more likely to perform 
successfully (i.e., endorse more challenging items) than 
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the other) occupied a superior representation of the SD3, 
whereas the two-factor bifactor scrutinised the extent to 
which the two subfactors and a general dimension (account-
ing for additional common/shared variance) represented the 
factorial composition. Figure  1 includes a schematic rep-
resentation of these models. Since previous studies have 
reported cross sample variations in model fit, hypotheses 
about optimal solutions were not stated. Rather, the research 
was exploratory with regards to factorial structure.

This study also evaluated the reliability, item hierarchy, 
and differential item functioning of the SD3 across samples. 
The English-speaking and Russian SD3 versions have dis-
played reliability previously (Egorova et al., 2015; Jones & 
Paulhus, 2014), thus we hypothesized that the items would 
demonstrate satisfactory reliability across national samples. 
We also postulated that SD3 items, across national samples, 
would adequately distinguish between participants with 
varying levels of each Dark Triad trait. Consistent with prior 
research, regardless of nationality, psychopathy items were 
expected to be the most challenging to endorse. In terms of 
differential item functioning, specific hypotheses were not 
formulated due to the absence of research comparing the 
SD3 across nations with IRT techniques.

Collectively, the following research objectives/ques-
tions were examined: (1) Do factor analytic results support 
a correlated three-factor, three-factor bifactor, correlated 
two-factor, or two-factor bifactor portrayal of the SD3? (2) 
How does the SD3 perform across nations (specifically the 
United Kingdom, Canada, and Russia) at the factor and item 
level?

Materials and methods

Participants

This study recruited three independent national samples 
using adverts on social networks and a research participant 
pool (i.e., Canada). Data collation occurred online. Only 
individuals from specified nations took part. An option in 
the online survey facilitated this process. This enabled the 
researchers to filter participants using their IP addresses. 
Additionally, data collation excluded participants younger 
than 18 years of age. Recruitment used convenience sam-
pling, obtaining a minimum sample for each nation to 
limit the possibility of issues with model convergence. The 
minimum was 200, as recommended for ordinal data by 
Bandalos (2014) and Forero et al. (2009). Analysis treated 
data cases possessing z-scores > 3.29 or < −3.29 SDs from 
the mean as outliers, and accordingly deleted during data 
screening (i.e., 14 UK, 1 Canada, and 53 Russia). Definitive 
samples included 617 United Kingdom (UK) respondents, 

participants with low ability. Furthermore, Rasch can deter-
mine the validity of individual items by examining misfit 
(i.e., redundancy), threshold ordering relating to response 
categories, dimensionality, and differential item function-
ing. Differential item functioning is the degree to which 
groups interpret items differently. In the current study, this 
information indicated the extent to which the SD3 provide 
valid international comparisons.

In summary, achieving consensus on the SD3 factor 
structure has proven challenging, with debates surround-
ing the existence of a three-factor model (Dinić et al., 2018; 
Jones & Paulhus, 2014; Pineda et al., 2020) or various bifac-
tor models with a general “dark” core (McLarnon & Tarraf, 
2017; Rogoza & Cieciuch, 2019; Siddiqi et al., 2020). The 
SD3 factor structures have also been tested inconsistently 
across samples, with some studies allowing cross-loadings 
(e.g., using ESEM; McLarnon & Tarraf, 2017) and some 
removing items contributing to misfit (Pechorro et al., 
2019).

In addition, although the SD3 has been translated into 
many languages (Dinić et al., 2018; Pineda et al., 2020; 
Somma et al., 2019), cross-national item equivalence of the 
SD3 has not been empirically examined. This is important 
to establish, particularly in Russian society, which is distinct 
from both the Canada and the UK in terms of societal val-
ues, attitudes, and language (e.g., Doucerain et al., 2021).

Despite extensive research on the psychometric proper-
ties of the SD3, the lack of consensus regarding its factor 
structure necessitates further investigation and validation 
across diverse populations. Additionally, although studies 
have explored the factor structure of its translations, more 
research is needed to establish psychometric equivalence 
across languages and nations, especially in regions where 
the SD3 has not been extensively validated, such as Russia.

Current study

We assessed the psychometric properties (including the 
structure) of the SD3 across UK, Canadian, and Russian 
adult samples. Based on past research (Dinić et al., 2018; 
McLarnon & Tarraf, 2017; Pechorro et al., 2019; Persson 
et al., 2019; Pineda et al., 2020), the authors tested (1) cor-
related three-factor, (2) three-factor bifactor, (3) correlated 
two-factor, and (4) two-factor bifactor ESEM models. The 
correlated three-factor model examined the degree to which 
the SD3 was underpinned by latent subfactors of Machia-
vellianism, narcissism, and psychopathy. The bifactor vari-
ant assessed if the SD3 was more effectively underpinned 
by the three subfactors and a general factor, which captured 
common variance not accounted for by the three subfactors. 
The two-factor model tested if two subfactors (i.e., Machia-
vellianism and psychopathy as one factor, narcissism as 
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Fig. 1  Schematic representation of competing ESEM solutions for the SD3. Full unidirectional arrows represent factor loadings, dotted unidirec-
tional arrows represent cross-loadings
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variance (i.e., individual bifactors). ESEM usefully demon-
strated the effect of items across factors by allowing cross-
loadings. The authors applied target rotation (i.e., assigned 
zero loadings to items that did not belong to a particular 
scale relative to the bifactor structure). Parameter estimates 
and indices of model fit were obtained via weighted least 
square mean and variance adjusted estimation (WLSMV).

Indices of chi-square, Comparative Fit Index (CFI), 
Standardized Root-Mean-Square Residual (SRMR), and 
Root-Mean-Square Error of Approximation (RMSEA) were 
used to evaluate data-model fit. Good fit criteria denote 
CFI ≥ 0.90, SRMR ≤ 0.08 and RMSEA ≤ 0.08 (Browne 
& Cudeck, 1993). Chi-square difference testing was used 
to compare model fit. Analyses were subsequently re-run 
using maximum likelihood with robust standard errors 
(MLR) estimation to facilitate direct comparison using 
Bayesian Information Criterion (BIC) (Forbes et al., 2015). 
For interpretation, we utilized the bifactor indices of Rodri-
guez et al. (2016), including hierarchical omega (ωh), rela-
tive omega (ω), Explained Common Variance (ECV), and 
Item Explained Common Variance (IECV).

Rasch analysis was used to present supplemental mea-
surement information at the person and item levels. Rasch 
models can serve “as confirmatory tests of the extent to 
which scales have been successfully developed according to 
explicit a priori measurement criteria” (Ludlow et al., 2008, 
p. 196). The Rasch Rating Scale Model was utilised in this 
study, focusing on the polytomous variation. Estimation of 
parameters via Winsteps (Linacre, 2012) used joint maxi-
mum likelihood estimation techniques. Akin to prior Rasch 
validation research (e.g., Denovan et al., 2023), evaluation 
of the SD3 considered five criteria: rating scale efficacy, 
reliability, item hierarchy, dimensionality, and differential 
item functioning.

Rating scale assessment focuses on the utilisation of 
response categories. The presence of monotonically increas-
ing Rasch-Andrich thresholds and Infit-Outfit statistics 
ranging from 0.5 to 1.5 are optimal (Bond & Fox, 2015). 
Infit-Outfit > 1.5 and < 2.0 do not bring efficiency to an 
instrument, but do not degrade measurement either (unless 
many instances occur) (Wright & Linacre, 1994). Indices 
of item separation/reliability and person separation/reliabil-
ity were used to determine reliability. Separation statistics 
specify item/participant spread along the ability continuum 
in addition to the amount of distinct item/person ability lev-
els existing within data (Bond & Fox, 2015). Values > 1.5 
indicate that the items/sample can be separated into at least 
two levels, such as high and low difficulty/ability. For reli-
ability, a threshold of 0.7 exists.

Infit-Outfit Mean Square Error (MNSQ) reflected how 
adequately data conformed to the Rasch model, with MNSQ 
indicating the discrepancy between observed vs. predicted 

421 females and 196 males (Mage = 27.72, SD = 11.58, 
range = 18–81); 263 Canadian respondents, 138 females 
and 125 males (Mage = 18.84, SD = 1.84, range = 18–35); 
and 1048 Russian respondents, 707 females and 341 males 
(Mage = 37.21, SD = 10.57, range = 18–72).

Measure

The Short Dark Triad (SD3; Jones & Paulhus, 2014) mea-
sures Machiavellianism, narcissism, and psychopathy using 
27 items. Participants recorded their responses on accom-
panying 5-point Likert type response scales (1 = disagree 
strongly to 5 = agree strongly). This study used the SD3 
translation by Egorova et al. (2015), which has demonstrated 
satisfactory reliability, for the Russian sample. In this study, 
alpha reliability scores for Machiavellianism ranged from 
0.68 to 0.84 (i.e., UK α = 0.70, Canada α = 0.84, and Russia 
α = 0.68); narcissism 0.67–0.72 (i.e., UK α = 0.72, Canada 
α = 0.67, and Russia α = 0.68); and psychopathy 0.70 to 0.75 
(i.e., UK α = 0.75, Canada α = 0.75, and Russia α = 0.70). 
Reliability results were consistent with previous research, 
with lower estimates reported for narcissism. In the valida-
tion study, Jones and Paulhus (2014) reported an estimate of 
0.68 for narcissism. This was similar to those observed in 
the present study.

Procedure and ethical approval

Interested respondents received information detailing 
the study aims and objectives. All participants provided 
informed consent and on doing so received a message 
comprising a link to the online questionnaire alongside a 
unique code. Completion of the SD3 was self-paced, and 
participants completed all items. At the end of the study, 
participants were debriefed. Ethical review boards based in 
Western University, Canada, and Manchester Metropolitan 
University, UK, approved the study.

Analysis

Informed by recent exploratory structural equation model-
ling (ESEM) applications (e.g., McLarnon & Tarraf, 2017), 
the authors evaluated the SD3 structure via comparing 
data fit of correlated three-factor and three-factor bifactor 
ESEM solutions. Moreover, noting competing research 
(e.g., Persson et al., 2019) correlated two-factor and two-
factor bifactor ESEM iterations (with one factor compris-
ing Machiavellianism and psychopathy, and the other factor 
representing narcissism) were also considered. Bifactor 
modelling (Rodriguez et al., 2016) was critical for assessing 
multidimensionality by comparing systematic item variance 
relative to an overall factor vs. supplementary sources of 
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Canadian sample b2p = 12.36, p <.001, b1p = 114.80, 
p <.001; and Russian sample b2p = 44.58, p <.001, 
b1p = 42.64, p <.001. However, WLSMV and MLR (used 
in this study) function effectively with non-normal data 
(Finney & DiStefano, 2006).

ESEM analyses

Results (computed via Mplus 8.1; Muthén & Muthén, 2018) 
indicated that the two-factor bifactor model provided a sig-
nificantly better fit than the two-factor correlated model (UK 
χ2difference = 261.48, df = 25, p <.001; Canada χ2difference 
= 221.13, df = 25, p <.001; Russia χ2difference = 764.28, 
df = 25, p <.001). Moreover, the three-factor bifactor model 
demonstrated significantly better data-model fit than the 
three-factor correlated model (UK χ2difference = 156.36, 
df = 24, p <.001; Canada χ2difference = 105.99, df = 24, 
p <.001; Russia χ2difference = 296.80, df = 24, p <.001). 
Using the same parameters, model fit of the three-factor 
correlated and two-factor bifactor model was identical. This 
indicated that the three-factor bifactor was superior in com-
parison with the two-factor bifactor solution. Fit indices for 
the three-factor bifactor were good for all samples (Table 1).

Factor loadings suggested that Machiavellianism, 
narcissism, and psychopathy were reasonably well-
defined across nations. Relatively weaker loadings 
existed for Machiavellianism in relation to the Russian 
sample (UK λMachiavellianismM = 0.30; λnarcissismM = 0.43, 
λpsychopathyM = 0.38; Canada λMachiavellianismM = 0.51; 
λnarcissismM = 0.44, λpsychopathyM = 0.41; Rus-
sia λMachiavellianismM = 0.11; λnarcissismM = 0.46, 

values. The same threshold is used as for rating scale effi-
cacy, and misfitting items suggest that these are assessing 
something different than other items on the measure. Indeed, 
an adequate instrument should contain items of varying dif-
ficulty to distinguish persons on the continuum of ability. 
Person-item (Wright) maps usefully illustrated targeting of 
item difficulty to person ability.

Unidimensionality assessment used Principal Compo-
nents Analysis (PCA) of the residuals. This approach is 
typically used and tests a core Rasch assumption that a mea-
surement model is unidimensional by establishing if any 
patterns indicative of additional components exists while 
controlling for the latent dimension (Han, 2022). Existence 
of additional components are determined if the first contrast 
contains an eigenvalue > 2 and accounts for > 15% of vari-
ance (Linacre, 2012). Lastly, differential item functioning 
(DIF) evaluated item equivalence across nations. A signifi-
cant Mantel-Haenszel p value alongside a contrast > 0.50 
suggests the presence of bias; specifically, that nations differ 
in their interpretation of the item/scale (Boone et al., 2014).

Results

Descriptive statistics

Examination of univariate skewness identified no item 
issues across samples, as values were between − 3.0 and 
+ 3.0. Multivariate kurtosis (b2p) and skewness (b1p) via 
Mardia’s test indicated significant deviation from normal-
ity: UK sample b2p = 28.09, p <.001, b1p = 64.65, p <.001; 

Table 1  Fit indices for country-specific SD3 models
Model χ2a dfa CFI a SRMR a RMSEA

(90% CI) a
BIC b

Two-factor correlated
 UK 1187.52** 298 0.87 0.05 0.07 (0.06–0.07) 48986.89
 Canada 876.30** 298 0.81 0.07 0.08 (0.07–0.09) 19990.14
 Russia 2440.09** 298 0.77 0.06 0.08 (0.08–0.09) 74584.05
Two-factor bifactor
 UK 876.12** 273 0.91 0.04 0.06 (0.05–0.06) 48912.73
 Canada 592.57** 273 0.90 0.05 0.06 (0.05–0.07) 19915.40
 Russia 1198.36** 273 0.90 0.03 0.05 (0.05–0.06) 74093.37
Three-factor correlated
 UK 876.12** 273 0.91 0.04 0.06 (0.05–0.06) 48912.73
 Canada 592.57** 273 0.90 0.05 0.06 (0.05–0.07) 19915.40
 Russia 1198.36** 273 0.90 0.03 0.05 (0.05–0.06) 74093.37
Three-factor bifactor
 UK 723.20** 249 0.93 0.03 0.05 (0.05–0.06) 48915.42
 Canada 483.24** 249 0.92 0.04 0.06 (0.05–0.06) 19948.04
 Russia 832.60** 249 0.94 0.03 0.04 (0.04–0.05) 73960.74
**χ2 significant at p <.001. CFI = comparative fit index; SRMR = standardized root-mean-square residual; RMSEA = root-mean-square error 
of approximation; BIC = Bayesian Information Criterion. (a) Estimated using weighted least square mean and variance adjusted estimation; (b) 
Estimated using maximum likelihood-robust estimation
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disagree, as denoted by the coherence statistic < 40%. Thus, 
there was a preference for definitive responses.

Scrutiny of summary fit statistics for each nation revealed 
low person reliability for some of the subscales (i.e., Russia 
Machiavellianism 0.57, psychopathy 0.57; Canada narcis-
sism 0.65) alongside Person Separation Indices (PSIs) close 
to 1. This indicated that participants were not being sepa-
rated into more than one ability level and suggested either 
a need for more items, or for a broader sample of people 
ability (Linacre, 2012). Remaining subscales exhibited 
marginal-to-acceptable person reliability (UK Machiavel-
lianism 0.69, narcissism 0.69, psychopathy 0.67; Russia 
narcissism 0.69; Canada Machiavellianism 0.83, psychopa-
thy 0.70). Item reliability, > 0.9, was high for all subscales.

Assessment of item fit statistics (Table 3) revealed that 
all items across the subscales possessed adequate Infit and 
Outfit MNSQs between 0.5 and 2.0, alongside positive 
and fairly strong Point Measure Correlations (i.e., ≥ 0.40). 
Wright maps (Figs. 2, 3 and 4) illustrated how items were 
arranged along the latent traits of Machiavellianism, narcis-
sism and psychopathy at the total sample and nation level. 
Machiavellianism items 1 [SD3_1] and 7 [SD3_7] were 
consistently easy to endorse across all samples, whereas 
items 2 [SD3_2], 5 [SD3_5], and 6 [SD3_6] were diffi-
cult items. For the Canadian sample, mean endorsement 
was slightly greater than the average item difficulty. How-
ever, the UK sample exhibited mean endorsement parallel 
to mean item difficulty and mean endorsement was lower 
than mean item difficulty for the Russian sample. This indi-
cates that the English language Machiavellianism subscale 
ranged from being slightly easy to complete to possessing 
adequate sample targeting, whereas the Russian version was 
slightly difficult to complete.

λpsychopathyM = 0.43). Slightly weaker average loadings 
existed for a general factor in all samples (UK λ M = 0.36, 
Russia λ M = 0.30, Canada λ M = 0.32).

Hierarchical omega (ωh) for the general factor was below 
the threshold of 0.8 (i.e., UK = 0.65, Canada = 0.54, Rus-
sia = 0.55). Moreover, ECV supported multidimensionality 
(UK = 0.54, Canada = 0.42, Russia = 0.47), as did IECV. 
Only 18% of UK items, 14% of Canada items, and 18% 
of Russia items possessed IECV > 0.8. Closer inspection 
of items with generally high IECV (i.e., Machiavellianism 
item 8 [SD3_8], narcissism item 9 [SD3_18], and psychop-
athy items 6 [SD3_24] and 9 [SD3_27]) indicated shared 
features of self-centredness. Moreover, higher IECV typi-
cally existed for Machiavellianism and psychopathy items. 
Relative omega was > 0.20 for all subscales aside from 
Machiavellianism in the Russian sample. Taken together, 
these results indicated that the general factor did not possess 
a sufficient quantity of variance independent of the bifac-
tors. Accordingly, Rasch analysis focused on the subscale 
level.

Rasch analysis

Assessment of response options across subscales (Table 2) 
suggested that these were utilised in a way that was support-
ive of scale construction. For instance, item difficulty and 
respondent ability increased with each response category 
increase from disagree strongly to agree strongly (Machia-
vellianism − 0.94 to 1.32, narcissism − 1.33 to 0.77, psy-
chopathy − 1.64 to 0.03). Outfit MNSQs for each category 
fell below 2.0, reflecting expected category usage (Lina-
cre, 2012). However, for all subscales, fewer participants 
than expected used the response category neither agree nor 

Table 2  Rating scale effectiveness
Category Count (%age) Avg. Measure Infit MNSQ Outfit MNSQ Coherence

 Machiavellianism 1 Disagree strongly 1371 (8) − 0.94 1.01 1.09 79%
2 Disagree 3613 (21) − 0.39 1.05 1.09 43%
3 Neither agree nor disagree 4199 (24) 0.01 0.90 0.91 34%
4 Agree 6130 (35) 0.61 0.93 0.94 55%
5 Agree strongly 2039 (12) 1.32 1.05 1.04 68%

 Narcissism 1 Disagree strongly 2031 (12) −1.33 0.96 0.98 76%
2 Disagree 5561 (32) − 0.66 0.97 0.97 50%
3 Neither agree nor disagree 4561 (26) − 0.17 0.91 0.92 35%
4 Agree 4281 (25) 0.28 1.01 1.03 53%
5 Agree strongly 918 (5) 0.77 1.16 1.18 66%

 Psychopathy 1 Disagree strongly 4978 (29) −1.64 0.94 0.97 78%
2 Disagree 6575 (38) − 0.91 0.96 0.90 47%
3 Neither agree nor disagree 3022 (17) − 0.49 0.89 0.90 31%
4 Agree 2310 (13) − 0.22 1.07 1.16 47%
5 Agree strongly 467 (3) 0.03 1.24 1.45 63%

MNSQ mean square statistics. Total count (%age) = total number of endorsements for a response category and the percentage of the overall total 
that this represents
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psychopathy explained 33.9% of variance with a first con-
trast accounting for 11.9% alongside an Eigenvalue of 1.6. 
This is sufficient evidence in support of unidimensionality 
(Linacre, 2012).

DIF testing (Fig. 5) revealed no significant DIF across 
nations for Machiavellianism. For narcissism, signifi-
cant DIF existed for items 8 [SD3_17] and 9 [SD3_18]. 
Moreover, significant DIF existed for psychopathy items 
1 [SD3_19], 3 [SD3_21], 5 [SD3_23], and 6 [SD3_24]. In 
all instances, significant DIF was evident for the Russian 
sample in comparison with the Canadian and UK samples. 
No meaningful DIF was observed when comparing UK and 
Canadian samples.

Discussion

This paper evaluated the psychometric characteristics of 
the SD3 in adult samples from the UK, Canada, and Russia 
(i.e., factor structure, reliability, item hierarchy, and DIF). 
Four ESEM models were tested: (1) correlated three-factor, 
(2) three-factor bifactor, (3) correlated two-factor, and (4) 
two-factor bifactor models. Analysis found that the two- and 
three-factor bifactor models were superior to the two-factor 
correlated model. Given the number of parameters, fit indi-
ces for the two-factor bifactor and three-factor correlated 
model were identical.

Superior fit for the three-factor bifactor solution sug-
gested that the SD3 includes a general dimension, in addi-
tion to Machiavellianism, narcissism, and psychopathy, 
that contributes variance to item responses. This supports 
the supposition of McLarnon and Tarraf (2017) suggesting 
that SD3 responses indicate the presence of an overarch-
ing factor, which captures general malevolent characteris-
tics, alongside the influence of specific Dark Triad factors. 
Indeed, items driving the general factor included those 
reflecting self-centredness or exploitation for personal gain 
(i.e., “Make sure your plans benefit yourself, not others”; 
“I’ll say anything to get what I want”), which reflect (dis)
agreeable and dishonesty features proposed to represent 
overlap in the Dark Triad (Hodson et al., 2018).

Although the three-factor bifactor model showed supe-
rior fit, the ECV and IECV values suggested that a general 
“dark” personality factor lacked a significant amount of 
variability from the bifactors. Accordingly, mean general 
“dark” factor loadings were typically lower than the bifac-
tors, ranging from 0.30 (Russia) to 0.36 (UK). Therefore, 
some non-redundant variance existed for the general factor, 
but this was not substantial enough to disqualify the SD3 as 
primarily multidimensional.

In terms of model fit, factor analytic results were in line 
with those reported by McLarnon (2022) (i.e., reported 

For narcissism, items 5 [SD3_14] and 9 [SD3_18] were 
consistently easy to endorse, while items 3 [SD3_12], 4 
[SD3_13], and 8 [SD3_17] were consistently difficult to 
endorse. Across nations, mean endorsement appeared to be 
lower than average item difficulty, signifying that the narcis-
sism subscale was difficult to endorse. Psychopathy items 
3 [SD3_21] and 4 [SD3_22] were consistently difficult to 
endorse and item 5 [SD3_23] was the easiest to endorse 
across nations. Mean endorsement was considerably lower 
than mean item difficulty in all samples apart from Russia, 
demonstrating that this subscale was difficult to complete.

PCA of the residuals assessed dimensionality for each 
subscale. For Machiavellianism, a single Rasch dimension 
explained 41.1% of variance. Unexplained variance in the 
first contrast was 10.6% alongside an Eigenvalue of 1.6. The 
narcissism subscale evidenced 37.5% of explained variance 
with one dimension. The first contrast accounted for 11.5% 
variance and an Eigenvalue of 1.7. A single dimension for 

Table 3  Item Fit statistics
Item Difficulty Infit MNSQ Outfit MNSQ PTMEA Corr.
Machiavellianism
 SD3_1 − 0.63 1.32 1.38 0.40
 SD3_2 0.69 1.08 1.11 0.50
 SD3_3 0.31 0.79 0.83 0.58
 SD3_4 − 0.12 0.94 0.98 0.54
 SD3_5 0.41 0.87 0.86 0.68
 SD3_6 0.42 0.93 0.94 0.66
 SD3_7 −1.19 1.00 0.97 0.51
 SD3_8 0.38 0.95 0.98 0.55
 SD3_9 − 0.26 1.15 1.15 0.48
Narcissism
 SD3_10 − 0.16 0.84 0.86 0.59
 SD3_11 − 0.10 0.94 0.95 0.60
 SD3_12 0.36 0.77 0.79 0.58
 SD3_13 0.40 0.82 0.82 0.63
 SD3_14 − 0.60 1.00 1.02 0.53
 SD3_15 0.15 1.25 1.28 0.44
 SD3_16 0.37 1.09 1.10 0.56
 SD3_17 0.52 1.23 1.25 0.46
 SD3_18 − 0.95 1.07 1.06 0.46
Psychopathy
 SD3_19 0.40 0.85 0.88 0.54
 SD3_20 − 0.24 1.15 1.30 0.36
 SD3_21 0.07 0.92 0.93 0.56
 SD3_22 0.28 0.92 0.93 0.55
 SD3_23 − 0.59 1.03 1.08 0.55
 SD3_24 − 0.43 0.83 0.87 0.60
 SD3_25 0.17 1.56 1.58 0.43
 SD3_26 0.28 1.05 1.05 0.54
 SD3_27 0.07 0.81 0.81 0.59
MNSQ mean square statistics; PTMEA point measure correlation. 
The MNSQ acceptable limits to productive measurement were 0.5 to 
2.0. Values beyond these limits are considered misfitting
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et al., 2016). However, CFA does not permit scrutiny of item 
variance in relation to conceptually similar constructs as 
efficiently as ESEM (Morin et al., 2013). Again, this restric-
tion may have impacted model fit, whereas in the current 
study use of ESEM facilitated the observation that the SD3 
possesses non-redundant variance linked with focal con-
structs, related constructs (e.g., Machiavellianism with psy-
chopathy), and a general dimension (albeit not substantial).

However, consistent with Persson et al. (2017), higher 
common variance existed for Machiavellianism and psy-
chopathy. For example, “Make sure your plans benefit your-
self, not others,” and “People who mess with me always 
regret it”. Though Machiavellianism and psychopathy are 
conceptually distinct (Kowalski et al., 2021), individuals 
high in psychopathy are more likely to engage in impulsive 
sensation-seeking. Additionally, those high in Machiavel-
lianism are more likely to engage in long term, strategic 
manipulation. Thus, it is possible that the jangle fallacy, 

CFI = 0.94, RMSEA = 0.05, SRMR = 0.02). With regards to 
Persson et al. (2019), findings did not support a two-factor 
conceptualisation. This could be due to the use of model 
estimation techniques. Persson et al. (2019) utilised CFA, 
and it is possible that the association between Machiavel-
lianism and psychopathy (0.90) was increased due to the 
restrictive nature of this approach. Indeed, Machiavellian-
ism and psychopathy associations in this study for the corre-
lated two-factor (UK = 0.42, Canada = 0.17, Russia = 0.24) 
and three-factor iterations (UK = 0.37, Canada = 0.32, Rus-
sia = 0.23) were weaker, suggesting a clearer differentiation 
of constructs.

Moreover, Machiavellianism and psychopathy items 
likely possessed multiple sources of variance in the Persson 
et al. (2019) study (owing to the superior bifactor structure). 
This includes variance associated with the focal construct 
and competing sources (e.g., variance affiliated with con-
ceptually related constructs and a global dimension) (Morin 

Fig. 2  Person-Item Maps of Machiavellianism Across Nations. The 
participants are on the left of each dashed line and more able partici-
pants are located at the top of each map. Items are located on the right 

of each dashed line and more difficult items are also located at the top 
of each map. Note. M = Mean persons’ ability or mean items’ diffi-
culty; S = one standard deviation; T = two standard deviations
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In addition to investigating the structure of the SD3 
across countries, this paper used Rasch analysis to evalu-
ate item fit statistics across subscales. Analysis revealed 
that infit and outfit MNSQs and Point Measure Correla-
tions (PTMEAs) were adequate. Specifically, the MNSQs 
ranging between 0.5 and 2.0 indicated that items did not 
exhibit too much or too little variation between expected 
and observed scores (Bond & Fox, 2015; Wright & Linacre, 
1994). Therefore, SD3 responses were generally consistent 
with expected response patterns. Similarly, PTMEAs ≥ 0.40 
specified that SD3 items adequately discriminated between 
respondents (Bond & Fox, 2015). Across all SD3 subscales, 
fewer participants than anticipated endorsed neither agree 
nor disagree, which suggested that response options could 
be collapsed to exclude the neutral response category.

Participants were less likely to endorse the agree or 
strongly agree response options when they exhibited lower 
levels of the latent construct and vice versa indicating that 

whereby items reflect content that does not effectively dif-
ferentiate between the two constructs, accounted for shared 
variance between SD3 psychopathy and Machiavellianism 
items (e.g., McHoskey et al., 1998).

This notion concurs with Rogoza and Cieciuch (2019), 
who using specific factors measuring sensation-seeking 
driven by impulsivity (psychopathy) and impulse regulation 
(Machiavellianism), concluded that SD3 Machiavellian-
ism and psychopathy items were only (weakly) differenti-
ated. This aligned with the present study, where one general 
“dark” personality factor did not adequately explain com-
mon variance across items. Acknowledging this and other 
studies assessing the fit of various two- and three-factor 
(bifactor and correlated factor) models (Persson et al., 2019; 
Rogoza & Cieciuch, 2019; Siddiqi et al., 2020), it is evident 
that the SD3 should be enhanced to improve construct valid-
ity and more precisely discriminate between Machiavellian-
ism and psychopathy.

Fig. 3  Person-Item Maps of Narcissism Across Nations. The partici-
pants are on the left of each dashed line and more able participants 
are located at the top of each map. Items are located on the right of 

each dashed line and more difficult items are also located at the top of 
each map. Note. M = Mean persons’ ability or mean items’ difficulty; 
S = one standard deviation; T = two standard deviations
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of items and/or a sample with a broader range of abilities 
(Linacre, 2012).

Lastly, we assessed item equivalence across countries, 
and found that narcissism and psychopathy items exhibited 
significant DIF when comparing the Russian sample with 
the UK and Canada (no notable DIF existed between the 
UK and Canada). For example, psychopathy items 3 (“Pay-
back needs to be quick and nasty”) and 6 (“People who mess 
with me always regret it”) were more difficult to endorse for 
participants in Russia than in the remaining countries. Par-
ticipants in Russia also found narcissism Item 9 (“I insist on 
getting the respect I deserve”) more challenging to endorse, 
and Item 8 (“I am an average person”) easier to endorse. 
The reasons for DIF are difficult to disentangle; however, 
this may have been due to translation issues and/or differ-
ences in terms of what is considered culturally appropriate 
across countries.

For example, although narcissism Item 9 seemed to 
reflect similar phrasing after translation (“I demand to be 
treated with respect which I surely deserve”), it is plausible 

item difficulty values were adequate. Some items were more 
readily endorsed. These included, for instance, Machiavel-
lianism Item 1 (“It’s not wise to tell your secrets”) and nar-
cissism Item 5 (“I like to get acquainted with important 
people”). These items did not necessarily reflect explicit 
features of maladaptive traits. Illustratively, reluctance to 
disclose personal information may occur in the absence of 
the tendency to manipulate and exploit others. Hence, this 
item may assess related but distinct constructs such as self-
concealment (Larson and Chastain, 1990). Consistent with 
past IRT findings (Dinić et al., 2018; Persson et al., 2019), 
psychopathy items were more difficult to endorse.

Across countries, some subscales exhibited low person 
reliability. This suggested that they were unable to effec-
tively discriminate between individuals with varying levels 
of each latent trait. This may have been a product of the 
samples employed. Explicitly, the present study recruited 
community samples that were less likely (vs. clinical or 
forensic groups) to exhibit maladaptive characteristics. To 
address this, future studies should assess a larger subset 

Fig. 4  Person-Item Maps of Psychopathy Across Nations. The par-
ticipants are on the left of each dashed line and more able participants 
are located at the top of each map. Items are located on the right of 

each dashed line and more difficult items are also located at the top of 
each map. Note. M = Mean persons’ ability or mean items’ difficulty; 
S = one standard deviation; T = two standard deviations
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The theoretical and practical implications of this work 
are far-reaching. Self-report measures of personality are 
often used to predict important behavioural outcomes, such 
as counterproductive work behaviours (Forsyth et al., 2012), 
and relationship aggression (Plouffe et al., 2020). To ensure 
accurate prediction of these and other relevant behaviours, it 
is imperative that measures of the Dark Triad are valid and 
reliable. Moreover, it is conceptually important that the SD3 
is available across multiple countries and languages as cross 
culture comparisons will further deepen understanding of 
Dark Triad traits.

The findings of this paper broadly aligned with the fac-
tor structure proposed by McLarnon and Tarraf (2017), and 
the view of Jones and Paulhus (2014) that three largely dis-
tinct scales exist. Explicitly, the results specify that the SD3 
most appropriately captures a Dark Triad, rather than a Dark 
Dyad or Core. However, some item properties were ques-
tionable, and DIF was present across countries. Thus, two 
important questions remain: Is the SD3 a valid and reliable 
tool to measure the Dark Triad traits? Are the constructs 
measured using the SD3 redundant or reasonably distinct? 
This paper recommends that the measurement properties of 
the SD3 are not only re-examined in future studies, but also 
revised to ensure that items possess unequivocally sound 

that focusing on being respected is less relevant to one’s 
narcissistic characteristics in Russia, as individuals are gen-
erally less individualistic and more interested in preserving 
collectivistic values (Hofstede, 2001). Other items, con-
versely, may have reflected discrepancies in meaning. For 
instance, psychopathy Item 3 translated as “Accounts must 
be settled quickly and mercilessly”. The phrase ‘accounts’ 
is different in meaning than ‘payback’, which may have 
impacted responses. The DIF results generally indicate that 
SD3 items should be revisited to be culturally sound.

Overall, however, Rasch model results were consistent 
with past IRT SD3 findings. They indicated that each con-
struct was adequately represented by scale items (Dinić et 
al., 2018; Somma et al., 2019). This outcome contradicted 
Persson et al. (2019), who proposed that SD3 constructs 
should not be treated individually because items related to 
Machiavellianism and psychopathy, as well as narcissism 
and psychopathy, reflect a blend of Dark Triad constructs. 
Though this paper found that the SD3 could serve as a valid 
assessment tool for capturing Dark Triad traits across coun-
tries, the observation of insufficient person reliability and 
DIF indicate that the improvement of SD3 items would sub-
sequently improve measurement precision.

Fig. 5  DIF Plots for SD3 Subscales in Relation to Country
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This is important because though Dark Triad traits can 
prove dysfunction (Kaufman et al., 2019), they are also 
linked to personal success and advancement (Furnham et 
al., 2013). Hence, educators need to carefully manage rather 
than eradicate Dark Triad traits, ensuring that they oper-
ate in constructive and adaptive ways. Unchallenged, Dark 
Triad traits can produce attitudes and behaviours that under-
mine social relationships and achievement in educational 
settings. Illustratively, Dark Triad traits correlate negatively 
with intellectual humility, positively with academic cheat-
ing (e.g., Williams et al., 2010), and narcissism and psy-
chopathy are allied to academic entitlement (Turnipseed & 
Cohen, 2015).

Beyond educational contexts, delineation of Dark Triad 
traits helps policymakers develop and implement guidelines 
that promote prosocial behaviour. For instance, in the work-
place training can help managers focus on ethical leadership 
and manage challenging attitudes and conduct (Diller et al., 
2021). Awareness of negative traits can thus foster healthier 
real-world environments. From this perspective, policy-
makers can produce procedures that mitigate the possible 
negative effects of Dark Triad traits and advance ethical and 
empathetic social responses (Furtner et al., 2017). Initia-
tives are best employed at a structural level since research-
ers have found individual interventions less successful 
(Diller et al., 2021). At a practical level, this suggests that 
policymakers should focus on the reinforcement of ethical 
values within senior and leadership positions. For instance, 
within organisations, a culture with core values of mutual 
respect and cooperation accompanied by transparent rules 
and career paths can reduce the undesirable consequences 
of dark dispositions (Crawshaw, 2007).

Readers should view theoretical and practical contribu-
tions cautiously due to issues, which potentially affect result 
generalisability. Particularly, the use of non-random (i.e., 
convenience) sampling. This method may inadvertently 
exclude respondents (e.g., forensic and clinical populations; 
mentioned above) who are important to the study of the Dark 
Triad. Moreover, classical test statistics (as used for facto-
rial analysis) are sample dependent and estimations change 
as a function of context (Henson, 1999). Thus, estimations 
are not necessarily generalisable to different samples. Use 
of Rasch to produce fit and examine DIF helps to remedy 
sample variation concerns. This is because Rasch item dif-
ficultly statistics are, theoretically, ‘person-free’ (i.e., do not 
alter if different participants are included) (Henard, 2000).

Limitations and future directions

Though this work has important implications, it is not with-
out its limitations. First, participants were recruited using 
social networks, word of mouth, and a research participant 

psychometric properties across samples, including effec-
tive differentiation between constructs. Items that should be 
revised include narcissism items 8 and 9, and psychopathy 
items 1, 3, 5, and 6.

Theoretical and practical contributions

Conclusively, this study supported a three-factor SD3 
model. Although the bifactorial model demonstrated greater 
data-fit, scrutiny revealed that the general factor was insub-
stantial. This indicated that the Dark Triad within the SD3 is 
best conceived as three associated constructs. This interpre-
tation is theoretically sound since it aligns with predominant 
conceptualisations of the Dark Triad.

Use of ESEM resolved measurement issues, which have 
previously obfuscated clarification of SD3 latent composi-
tion. Particularly, bifactor solutions obtain greater data-fit 
and evidence stronger inter-factor correlations because of 
the limitations of CFA, which restricts item loading to tar-
get factors. This convention explains why researchers have 
found support for two-factor models. ESEM, due to toler-
ance of cross-loading, provides a more credible assessment 
of SD3 structure, supporting a (primarily) multidimensional 
solution with non-redundant general factor variance.

Thus, future research should use ESEM when model-
ling SD3 responses. This is necessary since SD3 items are 
not pure measures of targeted factors and possess variance 
affiliated with adjacent constructs (Morin et al., 2016). It 
is important for subsequent work to account for this when 
using the SD3. Moreover, the SD3 should be examined/
employed as a three-construct measure, as opposed to uni- 
or bidimensional. Relatedly, the Russian version requires 
refinement and/or further research to disentangle sources 
of DIF in comparison with the original, English-speaking 
version. This will facilitate precise use of the SD3 within 
Russian-based studies when examining Dark Triad relations 
with other constructs.

Psychometric validation of the SD3 across countries has 
important implications for educators and policymakers. 
For educators, SD3 dimensions can inform development 
of interventions that address challenging behaviours. Spe-
cifically, inform strategies that moderate destructive stu-
dent responses (lack of compassion, deceit, manipulation, 
etc.). Additionally, educationalists can incorporate content 
within the curriculum that promotes pro-social behaviours 
and enhances emotional intelligence/awareness. These mea-
sures will reduce the potentially detrimental impact of Dark 
Triad traits in education settings and nurture positive student 
behaviour. A concomitant benefit to educators is that famil-
iarity with Dark Triad personality traits will empower them 
to foster an inclusive and supportive learning environment.
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suggest the inherent CFA analytical limitations have con-
flated previously reported factorial solutions. In this context, 
ESEM provided a more pragmatic assessment of subscale 
structure, which future research should utilize when model-
ling SD3 responses. This approach has the potential to facil-
itate greater conceptual consensus. To conclude, given the 
inconsistent SD3 factor structures across studies and DIF 
across countries, we recommend that researchers consider 
ways to improve the measure. This may involve rewriting 
specific items or including additional items designed to 
measure the Dark Triad traits and maximize differentiation 
between Machiavellianism and psychopathy.
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