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ABSTRACT

This study addresses the need for a culturally adapted and validated
measurement tool for assessing Dark Triad traits in the Indonesian
population. The Dark Triad, consisting of narcissism,
Machiavellianism, and psychopathy, are associated with various
undesirable social and behavioral outcomes worldwide. Our research
objective was to validate the Dark Triad Dirty Dozen scale within the
Indonesian setting, using a multi-stage methodology, including
Principal Component Analysis, Confirmatory Factor Analysis,
reliability testing, and invariance testing. A sample of 429 Indonesian
undergraduate students (17-23 years old) completed the adapted Dark
Triad Dirty Dozen Scale, revealing strong psychometric properties,
including validity by confirming a three-factor structure consistent with
the theoretical framework, with model fit indices meeting established
criteria (RMSEA = 0.054; GFI = 0.932; AGFI = 0.890; CFI = 0.971;

NFI = 0.914; TLI = 0.959) and high reliability (o > 0.7). There is also
measurement invariance across men and women in DTDD. In
conclusion, the adapted Dark Triad Dirty Dozen Scale is a valid and
reliable means to assess Dark Triad traits in Indonesia, contributing to
a deeper understanding of personality traits and their implications in
this unique cultural context.

This is an open access article under the CC BY-SA license.
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Introduction

According to Paulhus and Williams (2002), dark personality refers to a cluster of traits
associated with behavior considered contrary to social norms or socially aversive. In their
study, they used the term "Dark Triad" to represent three behavioral indicators that can be
grouped under dark personality, namely (1) subclinical psychopathy, (2) subclinical
narcissism, and (3) machiavellianism. Subclinical psychopathy involves a lack of empathy,
immoral behavior, callousness, and an inability to feel guilty about antisocial actions
(Jonason & Webster, 2010). Narcissism entails excessive self-focus, a need for recognition,
and a tendency to feel superior to others (Jonason & Webster, 2010). Meanwhile,
Machiavellianism involves manipulative tactics such as control, deception, and flattery, as
well as a tendency to manipulate others for personal gain (Jonason & Webster, 2010). Since
first introduced by Paulhus and Williams (2002), the concept of the Dark Triad has become
the focus of increasingly intensive research, as evidenced by recent studies (Furnham et al.,
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2013; Muris et al., 2017; Miller et al., 2019), both in attempts to understand its negative
implications (e.g. Curtis et al., 2022; Esteves et al., 2021; Zhao et al., 2016) as well as other
aspects related to it (e.g. Birkés et al., 2018; Lee et al., 2013).

Based on the searches carried out, it was discovered that in a study conducted by
Nguyen et al. (2021) with 447 employee samples, 15.9% exhibited high levels of the dark
triad (malevolent). Other results were also found in a study conducted in Indonesia, where
2.7% of individuals from a sample of 75 Civil Servants (PNS) were identified with high
levels of the dark triad, despite the majority of the sample (73.3%) falling into the low
category (Putri et al., 2021). In contrast, different results were found in another study in
Indonesia conducted by Banowati and Nugraha (2022), revealing that 85% of 200 social
media users aged 18-25 exhibited very high levels of the Dark Triad traits. This raises
concerns about potential negative consequences resulting from deviant behavior associated
with this personality trait. Deviant behaviors linked to the Dark Triad traits include
corruption (Putri et al., 2021; Zhao et al., 2016), deception (Harrison et al., 2016), academic
dishonesty (Curtis et al., 2022; Esteves et al., 2021), cyberbullying (Banowati & Nugraha,
2022; Safaria et al., 2020), as well as counterproductive work behavior (O’Boyle et al.,
2012). Therefore, it is crucial to employ accurate measurements of these traits to identify the
personality characteristics of individuals precisely, aiding in the investigation of potential
negative consequences that may arise from these personality traits.

Several studies on the Dark Triad traits also explore common factors influencing the
interaction between the three personality traits of the Dark Triad. Jonason and Luévano
(2013) suggest that the factor structure of the Dark Triad traits has a complex relationship,
illustrating the concept of a bifactor. Their review highlights a common factor that causes
overlap among psychopathy, narcissism, and Machiavellianism. Similar findings are echoed
in research by McLarnon and Tarraf (2017), stating that the Dark Triad traits is a complex
and closely related personality phenomenon, making the identification of common factors
crucial in understanding the relationship between these three personality traits. Common
characteristics identified in previous research include callousness (Jones & Figueredo, 2013;
Paulhus, 2014), manipulativeness (Jones & Figueredo, 2013), low agreeableness (Jakobwitz
& Egan, 2006), or low levels of honesty-humility (Lee & Ashton, 2005). These findings
raise questions about whether the Dark Triad traits can be assessed as a single factor or as
three distinct yet interrelated aspects (psychopathy, narcissism, and Machiavellianism)
(McLarnon & Tarraf, 2017). Therefore, understanding the existence of common factors
becomes relevant in validating measures of the Dark Triad traits.

The concept of the Dark Triad traits has been measured in several studies in Indonesia
using the Short Dark Triad (SD3) developed by Jones and Paulhus (2014). Meanwhile, there
is a shorter measurement tool from Jonason and Webster (2010) known as the Dark Triad
"Dirty Dozen" (DTDD), consisting of a total of 12 items compared to SD3, which comprises
a total of 27 items. The use of a shorter measurement tool can offer benefits in terms of time
and respondent energy efficiency (Jonason & Webster, 2010). However, it is essential to
note that this efficiency must be accompanied by high validity standards (Smith et al., 2000).
A brief measurement tool should be able to capture all parts of the construct without omitting
essential components of the measured construct (Maples et al., 2014). Therefore, before
suggesting the use of a shorter measurement tool to assess the dark triad, its validity needs
to be tested first to ensure its accurate application in Indonesian samples.

DTDD also demonstrates superiority in terms of its structure, appearing to be more
stable across various languages and cultural contexts compared to SD3 (Rogozaet al., 2021).
Furthermore, DTDD itself has been validated in several languages, including Polish (Czarna
et al., 2016), Turkish (Ozsoy et al., 2017), French-Canadian (Savard et al., 2017), Bengali
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(Ahmed et al., 2020), and Korean (Cho et al., 2022). This makes the DTDD measurement
tool more practical for research and field use that requires a quick and accurate assessment
of the Dark Triad. The validity of DTDD in Indonesia is crucial, considering the collective
culture of Indonesian society compared to previous validation research dominated by
countries with a more individualistic culture. Because culture can shape the meaning of a
construct, the validation of the DTDD scale must be conducted before its use in different
cultures (Ma et al., 2021). In this context, this dark personality measurement tool's validation
efforts ensure measurement accuracy and aim to understand the concept within the unique
socio-cultural dynamics of Indonesia.

Based on previous research, the validation of the DTDD scale has reported differing
factor structure results. Some validation studies conducted using confirmatory factor
analysis (CFA) found results consistent with the initial structure, where the best model was
a three-factor correlated model (e.g., Dinic¢ et al., 2018; El Keshky, 2022; Pineda et al., 2020).
On the other hand, different results were found in other studies where the best model was a
bifactor model with three factors (e.g., Czarnaetal., 2016; Jonason & Luévano, 2013; Savard
et al., 2017). Additionally, Cho et al. (2022) found another differing result, with the best
model being a bifactor model with two factors, where psychopathy and Machiavellianism
were combined into the first factor and narcissism as the second factor. These results leads
to differing perspectives regarding scoring. Specifically, there are two conflicting
perspectives: the unification approach, where the Dark Triad traits are mapped onto a single
common factor, and the separatist approach, which views the three dark triad traits as
separate factors (McLarnon & Tarraf, 2021). Therefore, testing the appropriate factor
structure for use in Indonesian samples is crucial to ensure scoring the Dark Triad traits as
either three interrelated sub-scales or as a single scale.

These different findings provide room for refinement and further understanding of the
internal structure of the Dark Triad. Therefore, this validation study aims to determine the
appropriate factor structure for the DTDD in the Indonesian sample and ensure consistent
measurement. This ensures the tool can be used to identify dark personality characteristics
accurately and precisely to aid in researching potential negative consequences associated
with this personality trait. Additionally, this study also aims to estimate the reliability of the
scale and evaluate measurement invariance based on gender to ensure the DTDD can
measure the Dark Triad equally and accurately without gender bias. As for the determination
of norms, it is also a crucial aspect in the context of dark personality assessment in Indonesia.
Appropriate norms will provide clear guidelines for interpreting assessment results. With
norms, assessments become more contextual and relevant, allowing for the optimal use of
the DTDD measurement tool in analyzing dark personality in Indonesia.

In conclusion, this research endeavors to deepen our understanding of the Dark Triad
within the Indonesian cultural framework, extending beyond psychometric properties and
scoring. This study seeks to illuminate the nuances of Dark Triad traits within the Indonesian
context, offering insights that could help to better understanding of these traits on individuals
and society as a whole.

Method
Research Design

This study is divided into two stages. The first stage involves testing the validity of DTDD
using sources of validity evidence from Principal Component Analysis (PCA) and internal
consistency. The subsequent stage aims to ensure the validity of DTDD by employing
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Confirmatory Factor Analysis (CFA) and assessing internal consistency. Data collection
methods involve non-random sampling techniques, specifically accidental sampling. This
sampling technique is chosen to ensures diverse sample, thus leading to a more
comprehensive assessment of its validity. Participants willing to be involved are requested
to complete an informed consent form and a questionnaire through Google Form. In
determining the sample size, the researcher follows the rule of thumb guidelines to determine
the minimum sample size required for a particular analytical model. The rule of thumb used
in determining the sample size suggests ten times the number of items in the measurement
tool being validated (Bujang et al., 2022). This study employs the Dark Triad Dirty Dozen
(DTDD) measurement tool developed by Jonason and Webster (2010), consisting of a total
of 12 items. Therefore, the researcher determines the target sample size for the study to be a
minimum of 120 individuals.

Participants
Study 1

Participants in this study consisted of 268 students aged 17-23 years (M = 20.19, SD =1.15),
comprising 90 men (33.58%), 173 women (64.55%), and five individuals who chose not to
disclose their gender (1.87%). The evidence sources used included evidence based on
internal structure using Principal Component Analysis (PCA) to examine the grouping of
DTDD items, along with reliability analysis to test the internal consistency of DTDD. The
time frame for study 1 was around July 2022-January 2023.

Study 2

Participants in this study were 161 students aged 17-23 years (M = 19.36, SD = 1.05),
consisting of 44 men (27.32%), 112 women (69.56%), and five individuals who chose not
to disclose their gender (3.10%). The evidence sources used included evidence based on
internal structure with Confirmatory Factor Analysis (CFA) to confirm the factor model with
the best fit and reliability analysis to test internal consistency. The time frame for study 2 is
around June 2023 until August 2023.

Instruments

The measurement tool used in this study is the Dark Triad Dirty Dozen (DTDD), which has
been adapted into Bahasa Indonesia (Afifah et al., 2023). DTDD was developed by Jonason
and Webster (2010) to measure psychopathy, narcissism, and Machiavellianism. DTDD
comprises a total of 12 items, with four items for each dimension. The response scale uses a
Likert scale ranging from one (Strongly Disagree) to six (Strongly Agree). Jonason and
Webster (2010) reported high reliability for the DTDD scale as follows: DT = 0.86, M =
0.79, P = 0.77, and N = 0.84. Similarly, Afifah et al. (2023) found favorable reliability
estimates for the DTDD-Indonesian version: M = 0.768, P = 0.759, and N = 0.866.

Table 1
Blueprint Dark Triad Dirty Dozen Scale Indonesian Version
Dimension Item Number Total Examples of Translated Items (in Bahasa Indonesia)
Machiavellianism 1,2,3,4 4  Saya menggunakan pujian untuk memenuhi keinginan saya.
Psychopathy 56,7,8 4  Saya cenderung tidak berperasaan atau tidak peka.
Narcissism 9,10,11,12 4  Saya cenderung mencari gengsi atau status.
Total 12
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Meanwhile, behavioral indicators for each aspect of the Indonesian version of DTDD
are as follows:

Table 2
Behavioral indicators of DTDD Indonesian Version
Dimension Definition Behavioral Indicators
Machiavellianism Tendency to use other people to fulfill Controlling
personal desires Deceptive
Flattering
Exploiting others
Psychopathy Tendency to be not empathetic/behaving Lack of remorse
anti-socially Low morals
Callous
Apathetic
Narcissism Tendency to feel entitled Want to be admired

Want to be noticed
Want to be appreciated
Want special treatment

Data Analysis

Based on the standards outlined in the Standards for Educational and Psychological Testing
American Educational Research Association (AERA et al., 2014), five sources of evidence
can be used to assess the validity of a psychological test instrument. These sources include
evidence based on test content, relationships with other variables, internal structure, response
processes, and test consequences. The importance of each validity evidence source varies
depending on factors such as the measured construct, the intended use of the test scores, and
the assessed population (Reynolds & Livingston, 2014). In this study, the validation testing
is conducted using evidence based on internal structure to ensure the most appropriate design
for the DTDD instrument, which can accurately and consistently measure dark personality
in the Indonesian population.

Factor analysis is one method used to examine a test's internal structure to identify
the number of factors or dimensions that constitute a test (Reynolds & Livingston, 2014).
There are two types of fact or analysis: exploratory factor analysis (EFA) and confirmatory
factor analysis (CFA) (Reynolds & Livingston, 2014). EFA is used to explore the
representation of items in several latent constructs (Shadigi, 2023). On the other hand, CFA
is used to confirm the alignment of items with the components/dimensions/factors that have
been designed (Natalya & Purwanto, 2018). Both types of factor analysis can be used
together as a source of internal structure evidence by examining whether the actual structure
from the data is consistent with the hypothesized structure (Brown, 2015).

This study uses both EFA with Principal Component Analysis (PCA) and CFA
simultaneously to verify whether all items of the Indonesian version of DTDD have been
accurately grouped using double-check analysis (Natalya & Purwanto, 2018). CFA is a
statistical analysis method within structural equation modeling (SEM) used to verify the
number of factors and item grouping while examining the pattern of item-factor relationships
(factor loadings) (Brown, 2015). In CFA, several statistical criteria, known as model-fit
indices or goodness-of-fit indices, are employed to evaluate the fit between the actual factor
structure and the hypothesized factor structure (Reynolds & Livingston, 2014):
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Table 3
Cut off value for the goodness of fit indices

Cut off value

Fit Indices Enough Good

p-value of 2 >0.01 (Hu & Bentler, 1999) > 0.05 (Hu & Bentler, 1999)
TLI >0.95 (Schermelleh-Engel et al., 2003) >0.97 (Schermelleh-Engel et al., 2003)
NFI > 0.90 (Natalya & Purwanto, 2018) >0.95 (Schermelleh-Engel et al., 2003)

CFI > 0.90 (Natalya & Purwanto, 2018) > 0.95 (Hu & Bentler, 1999)
GFlI > 0.90 (Natalya & Purwanto, 2018) > 0.95 (Schermelleh-Engel et al., 2003)
AGFI > 0.85 (Natalya & Purwanto, 2018) > 0.90 (Schermelleh-Engel et al., 2003)

RMSEA < 0.10 (Hu & Bentler, 1999) < 0.05 (Hu & Bentler, 1999)

In addition to assessing model accuracy, a valid measurement should also have good
discriminant validity (Natalya & Purwanto, 2018). Composite Reliability (CR) and Average
Variance Extracted (AVE) are two criteria commonly used to support evidence of internal
structure validity (Netemeyer et al., 2003). A good CR value is above or equal to 0.7 (CR >
0.7) (Hair et al., 2014). Meanwhile, for AVE, a good value is above or equal to 0.5 (AVE >
0.5) (Fornell & Larcker, 1981).

In addition to factor analysis, reliability testing is necessary to support validity testing
(Hinton et al., 2014). Reliability testing aims to examine the internal consistency of a
measurement instrument. A measurement tool is considered reliable if its measurements are
stable and consistent (Reynolds & Livingston, 2014). Generally, a measurement tool is
deemed to have satisfactory internal consistency if it has a Cronbach's alpha reliability
coefficient of > 0.70 (Hinton et al., 2014).

The purpose of measurement invariance testing is to ensure that there is no potential
measurement bias that may arise due to differences between groups, thus ensuring that the
analysis results are reliable and have a strong scientific foundation (Chen, 2007). In general,
measurement invariance testing involves configural invariance (equality of the number of
factors and item composition between groups), metric invariance (equality of factor loadings
for each item between groups), and scalar invariance (equality of factor loadings and
intercepts for each item between groups) (Muttagin & Ripa, 2021). Multi-group analysis is
conducted following the guidelines proposed by Chen (2007), where differences in CFlI
coefficients below -0.005 (<-0.005) and differences in RMSEA coefficients below 0.010 (<
0.010) can be considered as indicators that measurement invariance is acceptable.

Results
Study 1

The validity testing began with conducting PCA to observe the grouping of the 12 items of
the Indonesian version of DTDD. The PCA results proposed three factors based on the latent
root criterion, a priori criterion, percentage of variance explained criterion, and scree test
criterion. All DTDD items had factor loadings above 0.4, and each item was grouped
according to its respective dimension, except for item M3, which showed cross-loading with
items in the narcissism dimension. However, the factor loading value of item M3 in the
Machiavellianism dimension was still higher than its factor loading value in the narcissism
dimension (FL Machiavellianism = 0.507 > FL narcissism = 0.473).
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Table 4
Factor loading results of the Indonesian version of DTDD items
. . Component
Dimension Item Narcissism  Maciavellianism Psychopathy CR AVE
Narcissism N1 0.808
N2 0.805
N4 0.722 0.828 0.549
N3 0.610
Machiavellianism M1 0.812
M2 0.755
M4 0.725 0.798  0.503
M3 0.473 0.507
Psychopathy P3 0.756
P2 0.650
P1 0.482 0.687  0.363
P4 0.477
Study 2

The CFA results for the Indonesian version of DTDD are shown in the Figure 1, Figure 2
and Figure 3. A summary of the results can be seen in Table 5.

Figure 1
Three Factor Correlated Model
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Figure 2
Second Order Model
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Figure 3
Bifactor Model
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Table 5
Confirmatory Factor Analysis Result of DTDD Indonesian Version
Model p-valueofy>  TLI NFI _ CFI GFI  AGFI RMSEA
Three-factor correlated model 0.020 0.959 0.914 0971 0.932 0.890 0.054
Second order model 0.020 0959 0.914 0971 0932 0890  0.054
Bifactor model 0.008 0945 0.923 0.968 0943 0.885  0.062

Note: 2 = chi-square, TLI = Tucker—Lewis index, NFI = Normed Fit Index, CFI = Comparative Fit Index,
GFI = Goodness of Fit Index, AGFI = Adjusted Goodness of Fit, SRMR = Standardized Root Mean Square
Residual, RMSEA = Root Mean Square Error of Approximation.

The CFA testing was conducted on three models: the three-factor correlated model,
the hierarchical model, and the bifactor model. Modification indices (MI) were then used to
improve the model fit. The testing results for the first model, the three-factor correlated
model, showed reasonably adequate results based on the goodness-of-fit criteria. Although
overall, all three models had marginal fit indices, the bifactor model did not meet the
acceptance criteria for two fit indices, TLI, and p-value of %2, which are among the absolute
fit measures (Khairi et al., 2021). The bifactor model is not recommended for use based on
overall fit indices and specific factor loadings. The presence of a negative correlation (-.604)
and a small correlation (.000) suggests the existence of unique factors that remain
unexplained. Overall, the three-factor correlated model and the second-order model had
better goodness-of-fit values compared to the bifactor model. Therefore, it can be
recommended that the hierarchical model is more optimal in explaining the internal structure
of the Indonesian version of DTDD. In addition to achieving results that meet the acceptance
criteria for the main fit indices, which indicates good model accuracy and internal structural
validity, it conceptually provides a clearer explanation of the shared factor across the three
traits (Machiavellianism, Psychopathy, and Narcissism).

Table 6
Reliability Analysis Result
. . Study 1 (N=268) Study 2 (N=161)
No Dimension Number of Items
a a
1 DTDD (Total) 0.736 0.863 12
2 Machiavellianism 0.716 0.762 4
3 Psychopathy 0.430 0.721 4
4 Narcissism 0.760 0.868 4
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The reliability testing results for data from study 1 (N = 268) indicate that overall, the
DTDD items have good internal consistency with a Cronbach's alpha value above 0.7 (a =
0.736). However, when evaluated separately, from the three dimensions of DTDD, the
psychopathy dimension in Study 1 does not have good internal consistency with a
Cronbach's alpha value below 0.7 (a = 0.430). This means that based on the reliability testing
in study 1, the items in the psychopathy dimension have less than optimal internal
consistency and require further review.

On the other hand, the reliability testing results for data from Study 2 (N = 161) show
that overall, and for each dimension, DTDD has Cronbach's alpha that meet the criteria for
being considered reliable. Although the first study indicated less satisfactory reliability
levels, the internal consistency values in the second study suggest that changes in subject
groups can have a significant impact on the reliability of the measurement instrument.
Therefore, it can be concluded that the DTDD items have sufficiently reliable internal
consistency overall.

Table 7
Gender Measurement Invariance Testing of the Indonesian Version of DTDD

Model Fit Indices Model Comparison
df  p-valueofy> CFI  RMSEA ACFI ARMSEA

Three factor correlation model

Configural invariance 96 0.001 0.934 0.058
Metric invariance 105 0.001 0.934 0.056 0.000 -0.002
Scalar invariance 114 0.001 0.930 0.055 -0.004 -0.001

Second order model

Configural invariance 96 0.001 0.934 0.058
Metric invariance 105 0.001 0.934 0.056 0.000 -0.002
Scalar invariance 118 0.001 0.929 0.054 -0.005 -0.002

Bifactor model

Configural invariance 78 0.042 0.970 0.044
Metric invariance 98 0.021 0.960 0.045 -0.010 0.001
Scalar invariance 107 0.032 0.962 0.042 0.002 -0.003

From the results of the multi-group analysis presented in Table 7, it appears that there
are differences in the CFI coefficients below -0.005 (< -0.005) and differences in the
RMSEA coefficients below 0.010 (< 0.010) in the testing of metric and scalar invariance of
the DTDD measurement instrument. These results indicate that there is measurement
invariance in DTDD based on the respondents’ gender.

In other words, the factor structure, factor loadings, and intercepts for each DTDD
item do not show significant differences between male and female respondent groups. This
finding confirms that DTDD can be reliable and consistent in measuring the Dark Triad,
both in male and female respondents, making the results considered valid for the Indonesian
population.

To complement the Indonesian version of the DTDD scale, in this study, the
researchers established norms. With this information, scale users can interpret the
implications of their scores with the reference group established. However, it is important to
note that these norms are specific to the population used as the sample, namely Indonesian
university students.
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Table 8
DTDD Norms Indonesian Version
Group Norm
Category Ide(z:(ljglc;rm (Igfnilerl:ls?gr;]) Total Machiavellianism Psychopathy Narcissism
(M (M) (P) (N)
Very Low <22 <7.33 <17 <4 <3 <4
Low 22-31 7.33-10.66 18 — 26 5-8 4-6 5-9
Quite Low 32-41 10.67 — 13.99 27-35 9-12 7-9 10-13
Quite High 42 -51 14.00-17.32 36 —45 13-16 10-13 14-18
High 52 - 62 17.33 - 20.66 46 — 54 17-20 14-16 19-22
Very High > 63 >20.67 > 55 >21 > 17 >23

Note: Mean T = 35.904; SD T=9.128; Mean M = 12.515; SD M = 4.021; Mean P = 9.814; SD P = 3.442;
Mean N = 13,576; SD N = 4.525

Discussion

This study examined the validity of the Indonesian version of the DTDD measurement
instrument through evidence of internal structure using PCA and CFA, supported by
reliability testing using Cronbach's alpha. The research began by examining the item
grouping based on PCA analysis, and the results were then confirmed through CFA by
testing three models (correlation, hierarchy, and bifactor).

Based on the results of PCA, the 12 items of the Indonesian version of DTDD showed
good grouping according to the initial design dimensions, which are three dimensions with
four items each. One item from the Machiavellianism dimension (M3) cross-loaded into the
Narcissism dimension. Cross-loading is likely to occur as the dark triad is a collection of
three overlapping dimensions (Paulhus & Williams, 2002). Nevertheless, the factor loading
value for item M3 is still higher in the Machiavellianism dimension than in the Narcissism
dimension, so the researcher decided to retain the item. Thus, it can be concluded that the 12
items of the Indonesian version of DTDD can be grouped into three dimensions as per the
initial design.

Next, the CFA results were used to confirm the proposed factor structure from PCA,
which is three factors with four items each according to the a priori design. CFA testing
results showed that the three-factor correlated model and hierarchical model had similar
goodness-of-fit values, and both met the cut-off values for each index. While the bifactor
model also showed good model fit, it was not as good as the correlation and hierarchy
models. This result is similar to the findings of Pineda et al. (2020); Dini¢ et al. (2018); and
El Keshky (2022), who found the correlation model to be the best for DTDD. In addition,
the multi-group analysis revealed that the Indonesian version of DTDD shows measurement
invariance by testing metric and scalar invariance. This finding indicates that there is no
difference between the number of factors, item composition, and factor loadings between
male and female respondent samples (Chen, 2007).

From the CFA results, a negative correlation of -0.284 was found between the error
variance of item M3 and P3 in the three-factor correlation model and hierarchical model.
This correlation result may reflect differences in the social strategies applied by individuals
who show higher levels in one dimension compared to another (Jones & Mueller, 2022). The
Machiavellianism dimension is often associated with more strategic, manipulative, and goal-
oriented social strategies (Jones & Paulhus, 2011). In contrast, the Psychopathy dimension
tends to describe more impulsive, lack of self-control, and antisocial behavior (Jones &
Paulhus, 2011). Therefore, individuals with higher scores in the Machiavellianism
dimension may tend to use more focused social strategies, while those showing higher levels

in the Psychopathy dimension may engage in more impulsive actions in social interactions
I
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(Furnham et al., 2013). These differences in social strategies can explain the negative
correlation found between items in the Machiavellianism dimension and items in the
Psychopathy dimension.

Based on previous research, it has been found that the three dimensions of the Dark
Triad often overlap, indicating a complex relationship between these dimensions (Paulhus
& Williams, 2002; Jones & Paulhus, 2014). Paulhus & Williams (2002) as the first who
introduce the concept also indicates in their definition that dark triad is three distinct but
overlapping construct of socially aversive traits. Correlating errors in SEM requires a solid
theoretical justification, suggesting that certain aspects of the constructs are related and
might share unique variance (Perry et al., 2015; Landis et al., 2009). Harrington (2009) also
stated that measurement errors can be the result of similar phrases in the item. This seem to
be the case for item M2 ““I have used deceit or lied to get my way’” and M3 “I have use flattery
to get my way.” Previous research indicating overlap among the dimensions of the Dark
Triad serves as the theoretical justification for correlating errors between items. This
approach ensures that the error correlation aligns with both theoretical underpinnings and
empirical evidence obtained from the data, maintaining the integrity of the model.

The reliability testing results from Study 1 and Study 2 showed different outcomes
where the internal consistency values for the psychopathy dimension were less reliable in
the first study but reliable in the second study. The psychopathy dimension had less internal
consistency due to Cronbach's alpha values not meeting the reliability. However, low
internal consistency can be caused by the limited number of items on the scale (Schweizer,
2011), with some previous studies also finding lower internal consistency values in the
psychopathy dimension (e.g., Dini¢ et al., 2018; EI Keshky, 2022; Jonason & Webster,
2010). Each dimension of DTDD consists of only four items, which can result in relatively
low internal consistency when analyzed per dimension compared to the overall internal
consistency value (Jonason & Webster, 2010). Cronbach's alpha is a coefficient of internal
consistency closely related to the number of items analyzed. The greater the number of items
analyzed within a measurement tool or dimension, the likelihood is that the Cronbach's alpha
coefficient will increase (Reynolds & Livingston, 2014).

Furthermore, the creation of a shorter scale aims to allow the instrument to measure
all aspects of a construct with non-redundant items (Jonason & Webster, 2010). This results
in a measurement tool with a limited number of items and tends to be diverse, so the
correlation values between items on a shorter scale tend to be low (Rammstedt & Beierlein,
2014). Therefore, lower internal consistency than a longer scale is not a problem if the
validity of the scale in terms of content coverage can be maintained (Rammstedt & Beierlein,
2014). Thus, it can be concluded that the Indonesian version of DTDD can consistently
measure dark triad tendencies.

Moreover, based on the findings from CR and AVE analysis supporting evidence of
internal structure validity, the CR values were above 0.7 for the Machiavellianism and
narcissism dimensions (CR > 0.70). Similarly, only the Machiavellianism and narcissism
dimensions had AVE values above 0.5. According to Fornell & Larcker (1981), an AVE
value below 0.5 indicates a higher level of average error than the variance captured by the
construct. However, if the AVE value is close to 0.5 and other validity criteria are met, the
AVE value alone is not enough to indicate a problem. All aspects of DTDD also had CR
values in the range of 0.60 - 0.70, which is acceptable according to (Hair et al., 2014). This
indicates that all aspects of DTDD are consistent enough. Because overall CFA testing
results showed a good model fit for the correlation model according to the initial design and
PCA results, it can be said that the Indonesian version of DTDD is valid.
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The implications of this research at the theoretical level are that the Indonesian version
of DTDD can be considered a valid and reliable measurement tool for assessing the dark
triad. Practically, these findings provide a solid foundation for the implementation and
interpretation of DTDD in the Indonesian context. Therefore, this research not only
contributes to understanding the dark triad concept but also offers useful guidance for
practitioners and researchers in accurately applying and interpreting the DTDD scale in the
Indonesian population.

However, it is crucial to acknowledge a limitation concerning the need for additional
sources of validity evidence. While this study provides strong evidence supporting the
internal structure validity of the Indonesian DTDD, future research could benefit from
incorporating other sources of validity evidence such as evidence based on test content and
correlation with other variables to further validate the scale's effectiveness in capturing dark
triad traits.

Conclusion

The results obtained indicate that the Indonesian version of DTDD can be used to measure
the dark triad validly and reliably. The first study showed that DTDD could accurately
measure the three dimensions, namely Machiavellianism, psychopathy, and narcissism, with
item grouping according to the initial design. This result was also confirmed in the second
study using CFA, which showed the three-factor model as the most suitable models for the
Indonesian version of DTDD. This finding is consistent with previous research that found
the three-factor correlated model to be the best for DTDD. Based on the findings of this
study, it is known that the Indonesian version of DTDD has good and adequate internal
structure validity evidence. Furthermore, the results of gender measurement invariance
testing also confirmed that the DTDD measurement tool is not gender biased in the context
of the Indonesian population. This indicates that the Indonesian version of DTDD can be
used fairly and accurately to measure the levels of the dark triad in individuals without
distinguishing their gender. In addition, the factor structure testing also provides a strong
foundation for deciding the appropriate scoring method for DTDD. Based on the results of
PCA and CFA, it can be ensured that DTDD scoring can be done following the proposed
three-factor hierarchy. This process helps validate that the three aspects of the dark triad,
including Machiavellianism, psychopathy, and narcissism, are not only interrelated but can
also be considered as a single dimension summarizing the complexity of the dark triad. Thus,
scoring DTDD can be done by looking at scores per dimension for a more specific
understanding of the aspects of the dark triad, while the total score provides a holistic
overview of the overall tendency of the dark triad in individuals. Therefore, this research
provides a comprehensive understanding of the appropriate scoring method for the DTDD
scale.
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