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A B S T R A C T   

Grounded in Self-Determination Theory (SDT), we integrate personality traits and basic psychological need 
frustration to explore relationships between students' ‘dark’ personality traits and the core student outcomes of 
satisfaction, engagement, and performance. Using time-separated, multi-source data (N = 330), we examined 
whether students' perceived need frustration mediated the effects of dark triad traits (i.e., Psychopathy, 
Machiavellianism, Narcissism) and the dark core (i.e., the common variance among the dark triad) upon student 
outcomes. Correlations and structural equation models showed that need frustration is related to reduced student 
satisfaction and engagement (though not grades), and partially mediated the effects of the dark traits. The dark 
traits also had a significant indirect effect on grades via student engagement. The dark core was positively 
associated with a heightened sense of need frustration and lower engagement, suggesting that common antag-
onistic features of dark traits lead students to see university environments as obstructive. However, the con-
stituent dark traits showed differential associations: Psychopathy correlated positively with need frustration, 
whereas Narcissism correlated negatively. The results demonstrate the theoretical and explanatory utility of 
integrating personality traits and SDT-based constructs for understanding how individuals experience their 
environments.   

1. Introduction 

Student satisfaction, engagement, and learning/performance are 
arguably the most important student outcomes and indicators of an 
educational institutions' effectiveness (Al-Hemyari & Al-Sarmi, 2016). 
Beyond general mental ability, personality traits are one of the main 
individual-level predictors of student well-being (Anglim et al., 2020) 
and performance (Poropat, 2009). However, few studies have examined 
why this might be the case. In this time-lagged study, we integrate 
personality traits and Self Determination Theory (SDT; Deci & Ryan, 
1985; Ryan & Deci, 2017) to propose and test a mediation model in 
which students' need frustration mediates the effects of their ‘dark’ 
personality traits upon satisfaction, engagement, and grades. 

1.1. Basic psychological needs in education 

Basic Psychological Needs Theory (BPNT; Deci & Ryan, 2000; Ryan 
& Deci, 2002), an important sub-theory of the SDT framework, states 
that optimal human functioning requires the satisfaction of three uni-
versal, basic psychological needs (Deci & Ryan, 1985; Ryan & Deci, 
2017): autonomy (perceived volition over decisions and actions), 
competence (perceived mastery or efficacy), and relatedness (feelings of 
meaningful connections with others). 

Satisfying the need for autonomy, competence, and relatedness has 
proven essential for satisfaction, engagement, and performance across 
numerous contexts (see Ryan & Deci, 2017) including educational set-
tings (e.g., Buzzai et al., 2021; Earl et al., 2019; Reis et al., 2000; Van-
denkerckhove et al., 2019). When students' needs are met they 
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experience heightened levels of intrinsic motivation, more effective self- 
regulation (Chen et al., 2021), and improved academic performance 
(Kryshko et al., 2022). In contrast, student motivation, regulation, and 
performance suffer when needs are unfulfilled or frustrated (Buzzai 
et al., 2021; Earl et al., 2019; Ryan & Deci, 2008, 2017). 

SDT researchers distinguish between need satisfaction, need dissat-
isfaction, and needs that are actively frustrated (Bartholomew, Ntou-
manis, Ryan, & Thøgersen-Ntoumani, 2011). Need satisfaction develops 
in social contexts that support the three needs; need dissatisfaction oc-
curs in passive social contexts that exclude the student from the possi-
bility of satisfying needs; and need frustration develops in intrusive 
social contexts that actively thwart the satisfaction of the three needs 
(Bartholomew, Ntoumanis, Ryan, & Thøgersen-Ntoumani, 2011; Van-
steenkiste & Ryan, 2013). For example, students might struggle to 
achieve a sense of competence when learning new material (need 
dissatisfaction), but this is different from being actively criticised by 
condescending teaching staff (need frustration). Similarly, students 
might struggle to meet new friends when arriving at university (need 
dissatisfaction), but this is different from being actively ostracised by 
peers (need frustration). 

Research suggests that need frustration is more harmful for well- 
being and performance than need dissatisfaction (Bartholomew, Ntou-
manis, Ryan, Bosch, & Thøgersen-Ntoumani, 2011; Ryan & Deci, 2008; 
Vansteenkiste & Ryan, 2013). Indeed, student engagement suffers 
greatly when students' needs are frustrated (Earl et al., 2017; Vanden-
kerckhove et al., 2019), regardless of which individual need, or com-
bination of needs, is frustrated. In practice, although needs can be 
differentially frustrated, most evidence to-date suggests that the three 
psychological needs mostly operate in unison in natural settings (e.g., 
Bartholomew, Ntoumanis, Ryan, & Thøgersen-Ntoumani, 2011; Van-
denkerckhove et al., 2019). Thus, rather than positing separate hy-
potheses for each need we focus on overall need frustration. 

Hypothesis 1. Students' perceptions of need frustration will correlate 
negatively with student satisfaction, engagement, and performance. 

1.2. Personality and basic psychological needs 

Numerous environmental antecedents of psychological need satis-
faction and frustration have been identified (Ryan & Deci, 2017; Van 
den Broeck et al., 2016), but the role of personality traits has typically 
been overlooked (Prentice et al., 2019). Given that needs and traits in-
fluence our behaviour, it is surprising that very few studies have 
assessed both sets of variables. Even fewer have assessed traits and need 
frustration, resulting in numerous recent and prominent calls for further 
integration (Prentice et al., 2019; Ryan et al., 2019; Sheldon & Prentice, 
2019). 

Personality traits describe our characteristic patterns of cognition, 
emotion, and behaviour that are relatively stable over time and 
circumstance (Hughes & Batey, 2017). Relatively stable meaning that 
personality traits have two major components: stable trait levels and 
variable moment-to-moment personality expressions (Irwing et al., 
2020). People have a typical level of Extraversion, for example, which is 
evident across most situations, but sometimes they deviate from this 
typical level according to environmental constraints (e.g., studying 
within a lecture). Fluctuating personality expressions do not mean that 
personality traits are changing from moment to moment, rather that 
personality expression is flexible around stable trait levels (Fleeson & 
Jayawickreme, 2015). 

In contrast, basic psychological needs drive our goals and desires 
(Sheldon & Gunz, 2009). Although our needs are also stable, need 
satisfaction and frustration are much more state-like than trait-like, 
fluctuating, sometimes substantially, due to environmental circum-
stances. Thus, whereas personality traits are characterised by cross- 
situational stability, need satisfaction and frustration are characterised 
by considerable cross-situation variability (Bratko et al., 2022). 

When considering how personality traits and need satisfaction/ 
frustration might be related we must consider effects in both directions. 
First, it is possible that need satisfaction/frustration might influence 
personality, especially momentary personality expressions. For 
example, it is plausible that failing an examination might lead to the 
frustration of the need for competence, which in turn leads to an in-
crease in conscientious behaviour. However, students might also 
respond to poor performance by disengaging and reducing conscientious 
behaviour. Equally, as is central to BPNT, needs can and often are 
satisfied or frustrated dynamically, varying moment to moment and 
across situations. One can be exposed to need satisfying and need frus-
trating environments simultaneously (e.g., education vs. hobbies). Thus, 
although need satisfaction or frustration likely explains variance in 
momentary personality expressions, it is difficult to see how need 
satisfaction or frustration in any one context (i.e., education) would lead 
to systematic changes in trait levels of personality. Personality trait 
changes would more likely occur if all environments that one experi-
ences over a long period of time repeatedly produce the same need 
satisfaction or frustration and subsequent contra-trait personality ex-
pressions in response (see Wrzus & Roberts, 2017). Thus, it is unlikely 
that educational need frustration alone would produce consistent pop-
ulation level changes in personality traits, rather than idiosyncratic 
changes, shaped in-part by the individual differences already held in 
personality. 

In contrast, it seems highly likely that personality “traits are tools for 
satisfying basic psychological needs” (Prentice et al., 2019, p.67; see also 
Ryan et al., 2019; Sheldon & Prentice, 2019). That is, personality traits 
describe systematic variation in the way that we view and engage with 
the world around us, both of which are almost certainly antecedents of 
need satisfaction and frustration (Prentice et al., 2019; Ryan & Deci, 
2017; Ryan et al., 2019; Sheldon & Prentice, 2019). In the case of the 
present study, it is highly likely that variation in personality elicits 
different responses from the social environment (Ryan et al., 2019). For 
example, because agreeable individuals are typically considerate and 
kind, they perceive others and their environments as more welcoming. 
They also treat others well and thus enjoy high quality social relation-
ships that help to satisfy their need for relatedness (Prentice et al., 
2019). By contrast, those low in agreeableness (a common feature of 
dark traits) are often suspicious of others' and behave in hostile ways 
that might interfere with and actively frustrate attempts to satisfy their 
own and others' needs for competence, autonomy, and relatedness (e.g., 
Jonason & Ferrell, 2016; O'Boyle et al., 2012). It is these darker aspects 
of personality, and their potential relationships with need frustration, 
that formed our second set of hypotheses. 

Before formulating further hypotheses, however, it is worth noting 
that within this study we assessed personality traits (not momentary 
personality expressions), relatively exogenous variables that describes a 
person's relatively stable patterns of cognition, emotion, and behaviour, 
before later assessing education-specific need frustration, a relatively 
endogenous variable shaped by the person and environment. Thus, any 
association between the two sets of variables within this study will most 
likely reflect the effects of personality upon education-specific need 
frustration (exogenous → endogenous) and not the other way around 
(endogenous → exogenous) (Antonakis et al., 2010; Hughes et al., 
2018). 

1.3. The dark triad and basic psychological need frustration 

The dark traits are considered ‘dark’ because they share common 
personality traits subsumed by the general personality domain of 
antagonism or agreeableness (e.g., callousness, deceitfulness) which are 
considered to be socially aversive (Jones & Figueredo, 2013; Kotov 
et al., 2017; Miller, Lynam, et al., 2017; Tokarev et al., 2017). There are 
at least two ways in which the common socially aversive facets of these 
traits might shape perceptions of need frustration (Bartholomew, 
Ntoumanis, Ryan, Bosch, & Thøgersen-Ntoumani, 2011; Bartholomew, 
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Ntoumanis, Ryan, & Thøgersen-Ntoumani, 2011; Prentice et al., 2019). 
First, individuals high on dark traits might encounter personality- 

driven biases that shape the way they perceive and appraise their 
environment (Ryan et al., 2019). Specifically, the ‘dark core’ includes a 
sense of entitlement and superiority (Gustafson & Ritzer, 1995), which 
renders those high on the dark traits difficult to satisfy (‘I deserve more!’), 
resulting in negative evaluations of the environment (Jonason & Ferrell, 
2016). It is thus possible that those high on the dark traits might perceive 
and appraise certain educational events (e.g., assessment and feedback) 
as threatening and need frustrating rather than need supporting op-
portunities to develop (e.g., Ryan et al., 2019). 

Second, personality traits can elicit different responses from the so-
cial environment, with these responses affecting needs-based experi-
ences (Ryan et al., 2019). Below we discuss how the characteristic 
behaviours exhibited by those relatively higher on each of the dark traits 
might result in personality-driven changes to the environment (espe-
cially people's attitudes and behaviour towards them) that might serve 
to actively frustrate need satisfaction (Jonason & Ferrell, 2016). 

Beyond the common “dark core” the three dark traits also have 
unique components (Miller, Hyatt, et al., 2017; Miller, Lynam, et al., 
2017; Paulhus & Williams, 2002). Briefly, Psychopathy is characterised 
by antagonism plus disinhibition and impulsivity (or low conscien-
tiousness); Narcissism is characterised by antagonism plus grandiosity 
and attention seeking (or high extraversion); and Machiavellianism is 
characterised by antagonism plus strategic thinking and self-discipline 
(or high conscientiousness). We now consider Psychopathy, Machia-
vellianism, and Narcissism individually. 

Those high in Psychopathy tend to be competitive (Jonason et al., 
2015), aggressive (Dinic & Wertag, 2018), disregard social conventions, 
and engage in heightened levels of bullying (Baughman et al., 2012). As 
a result, they are typically unpopular (Rauthmann, 2012) and will likely 
have poorer relationships with peers and academic staff, meaning their 
need for relatedness is frustrated. Individuals high on psychopathy also 
strive for control and power (Jonason et al., 2015), which can be diffi-
cult to achieve as a student (e.g., attendance regulations reduce control 
and teaching staff have more power), meaning that they view educa-
tional contexts as actively frustrating their need for autonomy. Further, 
those high on psychopathy often act impulsively (e.g., exhibit disruptive 
classroom behaviour) and with disinhibition (e.g., lack academic 
integrity), paying little attention to the long-term consequences of their 
actions. In educational settings such impulsivity tends to result in 
reduced educational attainment (Hassall et al., 2015). Because of their 
sense of entitlement, those high in Psychopathy will likely attribute poor 
performance externally (e.g., teaching quality, unhelpful peers, ‘unfair’ 
assessment), and as a result, feel that their need for competence is being 
frustrated. 

Hypothesis 2. Psychopathy will be positively related to need 
frustration. 

Regarding Machiavellianism, we expect identical relations to those 
outlined for Psychopathy. Current Machiavellianism measures fail to 
capture the strategic, self-controlled elements of the construct, which 
renders them indistinguishable from measures of Psychopathy (e.g., 
Miller, Hyatt, et al., 2017; Miller, Lynam, et al., 2017; Vize et al., 2018). 
Indeed, Jonason and Ferrell (2016) found few differences in the corre-
lations of Psychopathy and Machiavellianism with various motivational 
constructs, including need satisfaction and need dissatisfaction. Thus, 
we include Machiavellianism for completeness but do not hypothesize 
any deviation from Psychopathy due to unavoidable measurement 
limitations (e.g., Miller, Hyatt, et al., 2017; Miller, Lynam, et al., 2017; 
O'Boyle et al., 2012; Vize et al., 2018). 

Hypothesis 3. Machiavellianism will be positively related to need 
frustration. 

Regarding Narcissism, Jonason and Ferrell (2016) found that nar-
cissists experience low levels of need satisfaction. However, we 

anticipate a different pattern of results. As we noted earlier, feeling 
dissatisfied and actively frustrated are qualitatively different experi-
ences (Bartholomew, Ntoumanis, Ryan, & Thøgersen-Ntoumani, 2011; 
Vansteenkiste & Ryan, 2013). Perceiving the environment to thwart 
one's opportunities to shine goes against narcissists' self-aggrandized, 
positive self-view (Campbell et al., 2011; Rauthmann, 2012). Further, 
those high in Narcissism tend to interpret environments as unrestrictive, 
matching their desire for control (Jonason et al., 2015), which should 
reduce appraisals of autonomy-based need frustration. In addition, and 
somewhat unique from Psychopathy, those high in Narcissism tend to 
pursue social integration and display communal behaviours (Jonason & 
Fletcher, 2018; Jonason & Zeigler-Hill, 2018), which, in the short-term 
at least, are likely to enhance feelings of relatedness and reinforce their 
positive self-image (Jonason & Ferrell, 2016). Because narcissistic in-
dividuals tend to have an over-inflated self-image and assume they are 
popular across contexts, it is possible that they will perceive their 
environment as supportive regardless of reality. 

Hypothesis 4. Narcissism will be negatively associated with need 
frustration. 

1.4. Summary 

In summary, the present study addresses calls to integrate SDT, 
specifically BPNT, and personality (Prentice et al., 2019; Ryan et al., 
2019). Our primary goal was to test a model examining a series of hy-
pothesized temporal relationships between dark personality traits, psy-
chological need frustration, student engagement, student satisfaction, 
and objective performance among University students. More specif-
ically, drawing on SDT, we examine whether perceived need frustration 
mediates the effects of dark traits upon student outcomes. To the best of 
our knowledge, this is the first study to assess whether need frustration 
mediates the relationship between the dark triad traits and student 
functioning over the course of an academic year. The study makes 
several contributions. Theoretically, we addressed calls to integrate 
personality traits and SDT (Prentice et al., 2019; Ryan et al., 2019) and 
calls to examine multiple dark traits concurrently to determine their 
unique effects (O'Boyle et al., 2012). Further, by using time-separated 
data and objective performance criteria (i.e., teacher assessed grades) 
we addressed empirical limitations of previous studies of the dark triad 
and psychological needs which have tended to collect entirely self- 
report data within cross-sectional designs (e.g., Buzzai et al., 2021; 
Earl et al., 2017; Jonason & Ferrell, 2016). 

2. Methods 

2.1. Design 

The study employed a time-lagged design with data collected from 
two English universities, one located in the midlands and one in the 
south east. Prior to data collection, the study gained approval from both 
Institutional Research Ethics committees, joint application approval 
number P28585. Upon completion of all parts of the study, students 
received participation credits required for their studies. At time point 1 – 
early in the academic year (i.e., October–November) - participants 
completed an online survey assessing demographics, the dark triad, and 
need frustration; at time point 2 – mid-way through the academic year (i. 
e., December–January) - participants completed an online survey 
assessing student satisfaction and engagement; at time point 3 – end of 
academic year (i.e., June) – students' final grade point average was 
recorded. All survey scales used a 7-point Likert-type scale (1 = Strongly 
Disagree, 7 = Strongly Agree). 

2.2. Participants 

In total, 330 (female N = 268) full-time psychology students 
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participated. The mean age was 19.99 (SD = 3.08), 57.9 % were first- 
year undergraduates, 36.1 % were second-year undergraduates, 3.9 % 
were third-year undergraduates, and 2.1 % were postgraduate students. 

2.3. Measures 

Dark Triad – We used the Short Dark Triad inventory (SD3; Jones & 
Paulhus, 2014), which assesses Machiavellianism (e.g., “It's not wise to 
tell your secrets”), Narcissism (e.g., “People see me as a natural leader”), 
and Psychopathy (e.g., “I like to get revenge on authorities”) with 9- 
items each. However, two Psychopathy items were omitted due to 
ethical concerns regarding references to sexual promiscuity and criminal 
activity. We assessed the impact of shortening the Psychopathy scale 
using a separate data set (N = 301), collected with non-student adults 
primarily for a different study. The full 9-item scale and shortened 7- 
item scale used in this study correlated at r = .96** and their internal 
consistencies were equivalent (long: α = .70; Ω = .77; short: α = .69; Ω 
= .77). The short form correlated with Narcissism at r = .25** and 
Machiavellianism at r = .49**, which was almost identical to the long 
form (Narcissism r = .25**; Machiavellianism r = .50**). Thus, reducing 
the Psychopathy scale to 7-items does not appear to substantially alter 
the nature of the emergent latent variable. This is perhaps unsurprising 
given that Bollen and Lennox (1991) have shown that equally reliable 
effect indicators of a factor are effectively interchangeable and similar 
findings with other Psychopathy scales have been reported elsewhere (e. 
g., Tokarev et al., 2017). 

Need Frustration – We used the 12-item Psychological Need Thwart-
ing scale (Bartholomew, Ntoumanis, Ryan, & Thøgersen-Ntoumani, 
2011), which assesses perceived frustration of autonomy (e.g., “I feel 
pushed to behave in certain ways”), competence (e.g., “There are times 
when I am told things that make me feel incompetent”), and relatedness 
(e.g., “I feel others can be dismissive of me”) with 4-items each. Bar-
tholomew, Ntoumanis, Ryan, and Thøgersen-Ntoumani (2011) origi-
nally reported Raykov's composite reliability coefficients for autonomy 
(.80), competence (.82) and relatedness (.77) and the macdonald's 
omega estimates of reliability in the current study were autonomy (.81), 
competence (.89) and relatedness (.79). 

Student Satisfaction – We used the Course Experience Questionnaire 
(Ramsden, 1991) that assesses perception of the Quality of Teaching (6- 
items; e.g., “Teaching staff here normally give helpful feedback on how 
you are going”; α = .87), Goal Clarity and Standard (4-items; e.g., “You 
usually have a clear idea of where you're going and what's expected of 
you in this course”; α = .80), Assessment Appropriateness (3-items; e.g., 
“Staff here seem more interested in testing what we have memorized 
than what we have understood”; α = .71), Workload (4-items; e.g., “The 
sheer volume of work to be got through in this course means you can't 
comprehend it all*”; α = .77), and Skill Development (6-items; e.g., 
“Students here are given a lot of choice in the work they do”; α = .72). 

The McDonald's omega estimate of reliability for the overall scale within 
this study was Ω = .92. 

Engagement – We used the 14-item Work Engagement Scale for Stu-
dents (UWES-S; Schaufeli et al., 2002), which assesses student absorp-
tion (e.g., “Time flies when I'm studying”; α = .73), vigour (e.g., “When 
I'm studying, I feel mentally strong”; α = .79), and dedication (e.g., “My 
studies inspire me”; α = .86) with 5-items each. The McDonald's omega 
estimate of reliability for the overall scale within this study was Ω = .94. 

Grade – Student performance was assessed through their end of year 
Grade Point Average calculated as an average of raw scores (i.e., grade 
out of 100) for all course credits completed within that academic year. 
Students signed a grade release form at the onset of the study and grades 
were collected from the central repository managed by the registrar. 

3. Results 

3.1. Analytical strategy 

Using Mplus 8.0 (Muthén & Muthén, 1998–2015), all scales were 
subject to item-level confirmatory factor analysis to assess dimension-
ality, we then estimated a complete measurement model, followed by 
structural models (Anderson & Gerbing, 1998). The weighted least 
squares means and variances adjusted (WLSMV) estimator was used in 
all analyses, because it is suitable for ordinal-level data and robust to 
violations of multivariate normality (Booth & Hughes, 2014; Flora & 
Curran, 2004). Comparative Fit Index (CFI) and Tucker-Lewis Index 
(TLI) values ≥0.90 were taken as indicative of acceptable model fit (Hu 
& Bentler, 1999; Marsh et al., 2005). Typically, Root Mean Square Re-
sidual (RMSEA) values ≤0.08 are also taken as indicative of acceptable 
model fit. However, when modelling factors with few indicators (i.e., 
short scales) that load strongly (>0.8), the ≤0.08 guideline tends to 
over-reject models (McNeish et al., 2018). Instead, a cut-off around 0.2 
provides a more reliable marker of model fit (McNeish et al., 2018). 

3.2. Dimensionality 

In all cases, we modelled the scales as recommended by the scale 
developers and/or rigorous validation studies. In general, the CFI and 
TLI indicated acceptable fit for unidimensional item-level CFA models, 
but the RMSEA was higher than would be preferred, although acceptable 
given the short scales and generally large loadings (McNeish et al., 
2018) (Table 1). However, for Narcissism and the global ‘dark core’ 
model, all indices suggested misfit. Accordingly, we made minor mod-
ifications, a procedure commonly required due to sub-optimal person-
ality scale construction (Booth & Hughes, 2014). For Narcissism, we 
removed one weakly loading item (λ = 0.025; ‘I feel embarrassed if 
someone compliments me’) and correlated the residual terms of two 
similar items which represent the grandiose element of narcissism (‘I 

Table 1 
Fit indices for item-level CFA models.  

Construct χ2 DF SIG CFI TLI RMSEA 

Psychopathy  16.86  14 p = .264  .996  .994 .025[.00–.06] 
Narcissism  135.37  27 p < .001  .803  .737 .110[.09–.13] 

Narcissism Revised  44.26  19 p < .001  .947  .921 .063[.04–.09] 
Machiavellianism  86.81  27 p < .001  .935  .909 .101[.08–.12] 
Dark Triad (2nd order)  605.98  205 p < .001  .860  .843 .077[.07–.08] 

Dark Triad Revised  394.41  165 p < .001  .918  .905 .065[.06–.07] 
Autonomy Frustration  31.38  2 p < .001  .977  .932 .211[.15–.28] 
Competence Frustration  30.10  2 p < .001  .986  .957 .206[.15–.27] 
Relatedness Frustration  3.28  2 p = .194  .999  .998 .044[.00–.13] 
Need Frustration (2nd order)  205.87  51 p < .001  .975  .967 .096[.08–.11] 
Engagement (2nd order)  358.28  74 p < .001  .954  .943 .11[.09–.12] 
Satisfaction (2nd order)  683.34  202 p < .001  .931  .921 .085[.08–.09] 

Note. Engagement and Satisfaction were modelled according to the specifications set out by the scale developers, with the general factor loaded by sub-factors, which 
were loaded by their constituent items. For RMSEA, 90 % CIs are provided in brackets. 
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know that I am special because everyone keeps telling me so’ with ‘I am 
an average person’ – reverse coded). The removed item does not 
represent Narcissism and consistently relates weakly to the construct (e. 
g., item-Θ correlation = 0.17; Bonfá-Araujo et al., 2021). For the global 
‘dark core’ model, we retained the modifications to Narcissism and 
allowed a single cross-factor loading (the Psychopathy item, ‘It's true 
that I can be mean to others’ loaded onto Machiavellianism). 

3.3. Correlations 

Next, we estimated two measurement models which included all 
study variables. One measurement model included the higher-order 
factors for the dark core, need frustration, satisfaction, and engage-
ment, the second measurement model omitted these higher-order fac-
tors so that we could estimate correlations between the sub-factors. Both 
the higher-order (CFI = 0.909; TLI = 0.902; RMSEA = 0.051 
[0.05–0.06]) and the sub-factor (CFI = 0.924; TLI = 0.917; RMSEA =
0.048 [0.04–0.05]) measurement models provided adequate fit. 
Notably, Narcissism loaded weakly (λ = 0.35) on the global dark core 
factor indicating that a non-trivial proportion of variance was not 
captured by the dark core factor. Table 2 contains the correlations 
derived from the standardized measurement models. The correlations 
support all hypotheses proposed in the literature review. 

3.4. Structural models 

We estimated three structural models, examining whether the effects 
of the ‘dark core’ (Model 1) and the unique effects of the dark traits 
(Model 2 and 3) on student outcomes (student satisfaction, engagement, 
performance) were mediated by need frustration. For mediation to be 
supported, the predictor-to-mediator pathway (dark traits to need 
frustration), mediator-to-outcome pathway (need frustration to out-
comes), as well as their product term must be significant (Iacobacci 
et al., 2007). A product term (or indirect effect) is considered significant 
when its 95% bias-corrected Confidence Intervals (CIs) do not include 
zero. We calculated CIs using 5,000 bootstrapped samples (Preacher & 
Hayes, 2008). 

The dark core model (Fig. 1, Panel A) provided adequate fit to the 
data (χ2(922) = 1638.370, p < .001; CFI = 0.902; TLI = 0.900; RMSEA 
= 0.059 [0.05–0.06]). The dark core was significantly related to need 
frustration (β = 0.38), need frustration was significantly associated with 
student satisfaction (β = − 0.51) and engagement (β = − 0.23) but not 
grades (β = − 0.08), and engagement (β = 0.14) but not student satis-
faction (β = 0.11) was significantly associated with grades. Regarding 
mediation, the dark core had a significant indirect effect on student 
satisfaction (β = − 0.19[− 0.11,-0.27]) and a non-significant direct effect 
(β = − 0.08), suggesting that need frustration fully mediated the effect. 
For engagement, both the direct (β = − 0.21) and indirect effects (β =
− 0.08[− 0.03,-0.13]) were significant. Further, the dark core had a 

significant indirect effect on grades, via engagement (β = − 0.08[− 0.03,- 
0.12]). Model 1 accounted for 14 % of the variance in need frustration, 
25 % in student satisfaction, 5 % in engagement, and 6 % in grades. 

Next, we sought to examine the unique effects of the three dark 
personality traits. However, the model failed to converge due to a linear 
dependency (i.e., a correlation of 1) between Psychopathy and Machi-
avellianism. As discussed earlier, this is the result of sub-optimal mea-
surement of Machiavellianism in existing scales (Miller, Hyatt, et al., 
2017; Miller, Lynam, et al., 2017; Vize et al., 2018). Accordingly, in 
Model 2 (Fig. 1, Panel B), we dropped Machiavellianism, and focused on 
Psychopathy and Narcissism. Model 2 provided acceptable fit (χ2(785) 
= 1076.597, p < .001; CFI = 0.919; TLI = 0.912; RMSEA = 0.061 
[0.06–0.07]) and the hypothesized pathways between need frustration, 
student satisfaction, engagement, and grades remained largely un-
changed from Model 1. However, the sub-factors of the dark triad 
showed diverse effects. Psychopathy was positively related to need 
frustration (β = 0.56) and had significant negative indirect effects on 
student satisfaction (β = − 0.39[− 0.24,-0.66]) and engagement (β =
− 0.09[− 0.28,-0.02]). Further, Psychopathy had a significant indirect 
effect on grades, via engagement (β = − 0.10[− 0.03,-0.45]). In contrast, 
Narcissism had a negative effect on need frustration (β = − 0.42) and a 
significant positive indirect effect on student satisfaction (β = 0.33 
[0.85,0.58]) and engagement (β = 0.05[0.04,0.24]). Further, Narcissism 
had a significant positive indirect effect on grades, via engagement (β =
0.11[0.03, 0.46]). Model 2 accounted for 44 % of the variance in need 
frustration (30 % more than Model 1), 26 % in student satisfaction, 17 % 
in engagement, and 9 % in grades. 

In Model 3 we assessed Machiavellianism and Narcissism as the 
exogenous predictors (Fig. 1, Panel C). The results were virtually iden-
tical to Model 2 providing further evidence that the SD3 Machiavel-
lianism scale essentially replicates the SD3 Psychopathy scale (Miller, 
Hyatt, et al., 2017; Miller, Lynam, et al., 2017; Vize et al., 2018). 

3.5. Exploratory analysis 

During the review process, we were asked to explore the effects of 
participant sex upon the model parameters. Accordingly, we re- 
estimated Models 1–3 including sex as a predictor of students' need 
frustration, satisfaction, engagement, and grades. Sex (coded as 1 =
male, 2 = female) did not explain unique variance in need frustration (β 
= − 0.031 to − 0.033), satisfaction (β = − 0.004 to − 0.006), or engage-
ment (β = − 0.010 to − 0.012) and its inclusion resulted in only minor 
differences to the parameter estimates of the other variables (typically 
having no effect or resulting in a change at the 2nd or 3rd decimal). Sex 
was a statistically significant predictor of grades (β = 0.16[0.07, 0.24]) 
and increased the overall variance explained from 9 % to 11 % but its 
inclusion in the model had no effect on the other predictors of grades. 
Thus, the results appear robust when accounting for student sex. 

Table 2 
Zero-order correlations.    

1 2 3 4 5 6 7 8 9 10 11 12 

1 Dark Triad (.83)            
2 Psychopathy – (.85)           
3 Narcissism – .62** (.78)          
4 Machiavellianism – .89** .40** (.80)         
5 Need Frustration .41** .39** − .16* .37** (.91)        
6 Autonomy Frustration .37** .44** − .12* .42** – (.81)       
7 Competence Frustration .23** .31** − .25** .29** – .80** (.89)      
8 Relatedness Frustration .28** .34** − .20** .30** – .78** .84** (.79)     
9 Engagement − .09 − .15* .24** − .11 − .22** − .17* − .26** − .15* (.94)    
10 Satisfaction − .26** − .31** − .03 − .21** − .50** − .51** − .47** − .40** .50** (.92)   
11 Grade − .13* − .13* − .10 − .11 − .15* − 13* − 13* − 14* .18* .20*   
12 Age − .05 .00 .00 − .11* .02 .03 − .01 .05 .11* .08  − .08  
13 Sex − .24** − .19** − .21** − .16** − .04 − .12* .06 − .03 − .03 .02  .16* − .06 

Note. ** = p < .001; Omega (ω) reliability coefficient along the diagonal; Sex is scored 1 = male, 2 = female. 
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4. Discussion 

The major findings of this study are that frustrated needs are detri-
mental to student satisfaction and engagement, and that dark traits 
appear to be an important antecedent to the occurrence of need frus-
tration, extending previous studies of basic needs in education (Chen 
et al., 2021; Wang et al., 2021). Specifically, need frustration was 
negatively associated with student satisfaction and engagement (though 
not grades), and partially mediated the effects of the dark triad. Further, 

dark traits had indirect effects on student performance, via engagement. 
Thus, our results are consistent with the SDT-informed hypotheses and 
indicate that integrations of personality and basic psychological needs 
can be informative in helping us understand important student out-
comes (Prentice et al., 2019; Ryan et al., 2019). 

Model 1 showed that students reporting relatively higher dark core 
scores perceived heightened need frustration, feeling actively rejected, 
restrained, and incompetent. However, Model 2 showed that the inter-
pretation of the results is not uniform across all dark traits, the dark core 

Fig. 1. Standardized WLSMV parameter estimates for structural models of: the effects of the dark triad global factor (Panel A), concurrent effects of Psychopathy and 
Narcissism (Panel B), and concurrent effects of Machiavellianism and Narcissism (Panel C) on student satisfaction, engagement, and grades, mediated by need 
frustration. Residual variance components indicate the amount of unexplained variance for each latent variable, thus, r2 = (1 – residual variance). 

D.J. Hughes et al.                                                                                                                                                                                                                               



Learning and Individual Differences 103 (2023) 102273

7

factor obscured the fact that Psychopathy correlated positively with 
need frustration whereas Narcissism correlated negatively. Thus, 
although the dark traits share an antagonistic dark core, they are best 
considered, analysed, and discussed as separate entities (Glenn & Sell-
bom, 2015; Tokarev et al., 2017). 

Those scoring higher on Psychopathy behave in counterproductive 
and hostile ways that serve to frustrate their psychological needs (e.g., 
Jonason & Ferrell, 2016; O'Boyle et al., 2012; Tokarev et al., 2017). They 
will, more frequently than those lower on Psychopathy, lie, manipulate, 
argue, boast, hold grudges, and act recklessly. All of which are likely to 
alienate peers and staff, potentially provoke reciprocation (Van-
steenkiste & Ryan, 2013), and create a toxic environment (Tokarev 
et al., 2017) that serves to frustrate needs. 

In contrast, relatively higher levels of Narcissism were associated 
with lower levels of perceived need frustration. This finding might 
appear to conflict past research that found Narcissism was negatively 
correlated with need satisfaction (Jonason & Ferrell, 2016). However, 
feeling dissatisfied and actively frustrated are qualitatively different 
experiences (Bartholomew, Ntoumanis, Ryan, & Thøgersen-Ntoumani, 
2011; Vansteenkiste & Ryan, 2013). Feeling frustrated requires an 
appraisal that others dislike you and that the environment governs ones' 
psychological outlook (Ryan et al., 2019). Such appraisals would run 
contrary to narcissists' grandiose belief system, which results in a view 
that they can control environments (Campbell et al., 2011). Equally, for 
students, university settings are typically viewed as emerging zones (i.e., 
short-term, loosely structured social networks) that provide fertile 
ground for self-enhancement, short-term mating, and positive, if some-
times inauthentic, social interactions. Thus, because narcissists put 
effort into social relationships and communal behaviours (Jonason & 
Fletcher, 2018; Jonason & Zeigler-Hill, 2018), it is possible that they are 
unlikely to feel these needs being actively frustrated, even if they are not 
fully met (Jonason & Ferrell, 2016). Therefore, university settings seem 
to frustrate the needs of those higher on Psychopathy but not those 
higher on Narcissism (Campbell & Campbell, 2009). 

4.1. Limitations and future research 

The total sample was reasonably sized and provided adequate sta-
tistical power. However, the participants were all psychology students 
(and thus predominantly female), which precludes conclusions about 
the effects in other disciplines (especially those with different sex ratios, 
e.g., mathematics). Personality influences educational subject choices 
such that average levels of personality differ across subjects (Verbree 
et al., 2021). Thus, future research should examine whether the effects 
observed here are consistent across subject areas. 

Despite being one of the dominant dark triad scales, the SD3 pro-
vided poor assessment of Machiavellianism, which was essentially 
identical to Psychopathy (Miller, Hyatt, et al., 2017; Vize et al., 2018). 
Future research should seek to develop accurate and appropriate scales 
(see Hughes, 2018) so that the effects of Machiavellianism can be esti-
mated (Miller, Hyatt, et al., 2017). We also had to modify the Psy-
chopathy scale (for ethical reasons) and the Narcissism scale (for 
measurement reasons). Although these modifications had very small 
effects on the overall factors (see the methodology) future research 
might benefit from using more reliable and psychometrically robust 
dark triad scales. 

Although we collected multi-source and time-separated data, we 
were unable to use experimental manipulation and collected self-report 
personality and need frustration data. Thus, we cannot make firm con-
clusions regarding the precise magnitude of the effects or the nuances of 
the causal processes implied (e.g., whether some effects are reciprocal) 
due to endogeneity biases such as common method and omitted variable 
biases (Hughes et al., 2018). For example, it would be useful to explore 
personality traits and environmental factors concurrently to examine 
their relative and collective effects on need frustration and student 
outcomes. Future research should also seek to incorporate more multi- 

source objective assessments of variables other than grades (e.g., 
engagement metrics: student attendance/interaction with online 
materials). 

The nature of our design also precluded the examination of the extent 
to which students' need frustration was associated with personality- 
driven biases (appraisal mechanisms) or from personality-driven 
changes to the environment (proactive mechanisms, see Ryan et al., 
2019). Disentangling these effects would be helpful in the development 
of staff/student training and policy recommendations. 

4.2. Conclusion 

In sum, students' dark traits explain non-trivial proportions of vari-
ance in students' need frustration, and do so in interesting ways. The 
dark core, common to all dark traits, is related to heightened levels of 
perceived frustration, as is Psychopathy. However, some elements of 
Narcissism appear to be related to reduced perceptions of need frus-
tration (Ryan et al., 2019). In addition, we found that both personality 
traits and need frustration are associated with subsequent student 
satisfaction, engagement, and, to a lesser extent, grades. Thus, our study 
demonstrates the explanatory value of integrating personality traits and 
SDT-based constructs when seeking to understand substantive student 
outcomes. 
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Bonfá-Araujo, B., Simões, N. C., Zuchetto, S. R., & Hauck-Filho, N. (2021). The 
unidimensionality of evil: A rating scale analysis of the short dark triad. Personality 
and Individual Differences, 168, 110376, 10/ghcrsv. 

Booth, T., & Hughes, D. J. (2014). Exploratory structural equation modeling of 
personality data. Assessment, 21(3), 260–271. 

Bratko, D., Butkovic, A., Hlupic, T. V., & Pocrnic, M. (2022). Etiology of basic 
psychological needs and their association with personality: A twin study. Journal of 
Research in Personality, 97, Article 104201. 

D.J. Hughes et al.                                                                                                                                                                                                                               

http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922399416
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922399416
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922399416
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922385016
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922385016
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922385016
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919534895
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919534895
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919534895
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919360111
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919360111
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922373006
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922373006
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922373006
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922373006
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919336370
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919336370
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919336370
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919327776
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919327776
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919327776
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202303111733352731
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202303111733352731
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270924074139
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270924074139
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270924074139
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919304022
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919304022
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922178085
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922178085
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922178085


Learning and Individual Differences 103 (2023) 102273

8

Buzzai, C., Sorrenti, L., Costa, S., Toffle, M. E., & Filippello, P. (2021). The relationship 
between school-basic psychological need satisfaction and frustration, academic 
engagement and academic achievement. School Psychology International, 42(5), 
497–519. 

Campbell, W. K., & Campbell, S. M. (2009). On the self-regulatory dynamics created by 
the peculiar benefits and costs of narcissism: A contextual reinforcements model and 
examination of leadership. Self and Identity, 8, 214–232. 

Campbell, W. K., Hoffman, B. J., Campbell, S. M., & Marchisio, G. (2011). Narcissism in 
organizational contexts. Human Resource Management Review, 21(4), 268–284. 

Chen, C., Gong, X., Wang, J., & Gao, S. (2021). Does need for relatedness matter more? 
The dynamic mechanism between teacher support and need satisfaction in 
explaining Chinese school children’s regulatory styles. Learning and Individual 
Differences, 92, 102083, 10/gpk5cf. 

Deci, E. L., & Ryan, R. M. (1985). Intrinsic motivation and self-determination in human 
behavior. New York: Plenum Press.  

Deci, E. L., & Ryan, R. M. (2000). The" what" and" why" of goal pursuits: Human needs 
and the self-determination of behavior. Psychological Inquiry, 11(4), 227–268. 

Dinic, B. M., & Wertag, A. (2018). Effects of dark triad and HEXACO traits on reactive/ 
proactive aggression: Exploring the gender differences. Personality and Individual 
Differences, 123, 44–49. 

Earl, S. R., Taylor, A. M., Meijen, C., & Passfield, L. (2019). Young adolescent 
psychological need profiles: Associations with classroom achievement and well- 
being. Psychology in the Schools, 56, 1004–1022. 

Earl, S. R., Taylor, I. M., Meijen, C., & Passfield, L. (2017). Autonomy and competence 
frustration in young adolescent classrooms: Different associations with active and 
passive disengagement. Learning and Instruction, 49, 32–40. 

Fleeson, W., & Jayawickreme, E. (2015). Whole trait theory. Journal of Research in 
Personality, 56, 82–92. 

Flora, D. B., & Curran, P. J. (2004). An empirical evaluation of alternative methods of 
estimation for confirmatory factor analysis with ordinal data. Psychological Methods, 
9(4), 466. 

Glenn, A. L., & Sellbom, M. (2015). Theoretical and empirical concerns regarding the 
dark triad as a construct. Journal of Personality Disorders, 29(3), 360–377. 

Gustafson, S. B., & Ritzer, D. R. (1995). The dark side of normal: A psychopathy-linked 
pattern called aberrant self-promotion. European Journal of Personality, 9(3), 
147–183. 

Hassall, J., Boduszek, D., & Dhingra, K. (2015). Psychopathic traits of business and 
psychology students and their relationship to academic success. Personality and 
Individual Differences, 82, 227–231. 

Hu, L. T., & Bentler, P. M. (1999). Cut-off criteria for fit indexes in covariance structure 
analysis: Conventional criteria versus new alternatives. Structural Equation Modelling: 
A Multidisciplinary Journal, 6(1), 1–55. 

Hughes, D. J. (2018). Psychometric validity: Establishing the accuracy and 
appropriateness of psychometric measures. In P. Irwing, T. Booth, & D. J. Hughes 
(Eds.), The Wiley handbook of psychometric testing: A multidisciplinary approach to 
survey, scale and test development. Chichester, UK: Wiley.  

Hughes, D. J., & Batey, M. (2017). Using personality questionnaires for selection. In 
H. W. Goldstein, E. D. Pulakos, J. Passmore, & C. Semedo (Eds.), The Wiley Blackwell 
handbook of the psychology of recruitment, selection and employee retention (pp. 
151–181). Hoboken, NJ: Wiley. https://doi.org/10.1002/9781118972472.ch8.  

Hughes, D. J., Lee, A., Tian, A., Newman, A., & Legood, A. (2018). Leadership, creativity, 
and innovation: A critical review and practical recommendations. The Leadership 
Quarterly, 29(5), 549–569. 

Iacobacci, D., Saldanha, N., & Deng, X. (2007). A meditation on mediation: Evidence that 
structural equations models perform better than regressions. Journal of Consumer 
Psychology, 17(2), 139–153. 

Irwing, P., Cook, C., Pollet, T. V., & Hughes, D. J. (2020). Comedians’ trait level and 
stage personalities: Evidence for goal-directed personality adaptation. Personality 
and Social Psychology Bulletin, 46(4), 590–602. https://doi.org/10.1177/ 
0146167219867963 

Jonason, P. K., & Ferrell, J. D. (2016). Looking under the hood: The psychogenic 
motivational foundations of the dark triad. Personality and Individual Differences, 94, 
324–331. 

Jonason, P. K., & Fletcher, S. A. (2018). Agentic and communal behavioral biases in the 
dark traits. Personality and Individual Differences, 130, 76–82. 

Jonason, P. K., Wee, S., & Li, N. P. (2015). Competition, autonomy, and prestige: 
Mechanisms through which the dark triad predict job satisfaction. Personality and 
Individual Differences, 72, 112–116. 

Jonason, P. K., & Zeigler-Hill, V. (2018). The fundamental social motives that 
characterize dark personality traits. Personality and Individual Differences, 132, 
98–107. 

Jones, D. N., & Figueredo, A. J. (2013). The core of darkness: Uncovering the heart of the 
dark triad. European Journal of Personality, 27(6), 521–531. 

Jones, D. N., & Paulhus, D. L. (2014). Introducing the short dark triad (SD3). A brief 
measure of dark personality traits. Assessment, 21(1), 28–41. 

Kotov, R., Krueger, R. F., Watson, D., Achenbach, T. M., Althoff, R. R., Bagby, R. M., & 
Zimmerman, M. (2017). The hierarchical taxonomy of psychopathology (HiTOP): A 
dimensional alternative to traditional nosologies. Journal of Abnormal Psychology, 
126(4), 454–477. 

Kryshko, O., Fleischer, J., Grunschel, C., & Leutner, D. (2022). Self-efficacy for 
motivational regulation and satisfaction with academic studies in STEM 

undergraduates: The mediating role of study motivation. Learning and Individual 
Differences, 93, Article 102096. https://doi.org/10.1016/j.lindif.2021.102096. 

Marsh, H. W., Hau, K.-T., & Grayson, D. (2005). Goodness of fit evaluation in structural 
equation modeling. In A. Maydeu-Olivares, & J. McArdle (Eds.), Contemporary 
psychometrics. A festschrift for Roderick P. McDonald (pp. 275–340). Mahwah NJ: 
Erlbaum.  

McNeish, D., An, J., & Hancock, G. R. (2018). The thorny relation between measurement 
quality and fit index cutoffs in latent variable models. Journal of Personality 
Assessment, 100(1), 43–52. 

Miller, J. D., Hyatt, C. S., Maples-Keller, J. L., Carter, N. T., & Lynam, D. R. (2017a). 
Psychopathy and machiavellianism: A distinction without a Difference? Journal of 
Personality, 85(4), 439–453. 

Miller, J. D., Lynam, D. R., Hyatt, C. S., & Campbell, W. K. (2017b). Controversies in 
narcissism. Annual Review of Clinical Psychology, 13, 291–315. 

Muthén, L. K., & Muthén, B. O. (1998–2015). Mplus user's guide ((7th ed.)). Los Angeles, 
CA: Muthén & Muthén.  

O'Boyle, E. H., Jr., Forsyth, D. R., Banks, G. C., & McDaniel, M. A. (2012). A meta- 
analysis of the dark triad and work behaviour: A social exchange perspective. Journal 
of Applied Psychology, 97(3), 557–579. 

Paulhus, D. L., & Williams, K. M. (2002). The dark triad of personality: Narcissism, 
Machiavellianism, and psychopathy. Journal of Research in Personality, 36, 556–563. 

Poropat, A. E. (2009). A meta-analysis of the five-factor model of personality and 
academic performance. Psychological Bulletin, 135(2), 322. 

Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for assessing 
and comparing indirect effects in multiple mediator models. Behavior Research 
Methods, 40(3), 879–891. 

Prentice, M., Jayawickreme, E., & Fleeson, W. (2019). Integrating whole trait theory and 
self-determination theory. Journal of Personality, 87(1), 56–69. 

Ramsden, P. (1991). A performance indicator of teaching quality in higher education: 
The course experience questionnaire. Studies in Higher Education, 16(2), 129–150. 

Rauthmann, J. F. (2012). The dark triad and interpersonal perception: Similarities and 
differences in the social consequences of narcissism, machiavellianism, and 
psychopathy. Social Psychological and Personality Science, 3(4), 487–496. 

Reis, H. T., Sheldon, K. M., Gable, S. L., Roscoe, J., & Ryan, R. M. (2000). Daily well- 
being: The role of autonomy, competence, and relatedness. Personality and Social 
Psychology Bulletin, 26, 419–435. 

Ryan, R. M., & Deci, E. L. (2002). Overview of self-determination theory: An organismic 
dialectical perspective. Handbook of Self-determination Research, 2, 3–33. 

Ryan, R. M., & Deci, E. L. (2008). Self-determination theory and the role of basic 
psychological needs in personality and the organization of behavior. In O. P. John, 
R. W. Robins, & L. A. Pervin (Eds.), Handbook of personality: Theory and research (pp. 
654–678). New York, NY, US: The Guilford Press.  

Ryan, R. M., & Deci, E. L. (2017). Self-determination theory: Basic psychological needs in 
motivation, development and wellness. New York, NY: Guilford Press.  

Ryan, R. M., Soenens, B., & Vansteenkiste, M. (2019). Reflections on self-determination 
theory as an organizing framework for personality psychology: Interfaces, 
integrations, issues and unfinished business. Journal of Personality, 87, 115–145. 
https://doi.org/10.1111/jopy.12440 

Schaufeli, W. B., Martinez, I. M., Pinto, A. M., Salanova, M., & Bakker, A. B. (2002). 
Burnout and engagement in university students a cross-national study. Journal of 
Cross-Cultural Psychology, 33(5), 464–481. 

Sheldon, K. M., & Gunz, A. (2009). Psychological needs as basic motives, not just 
experiential requirements. Journal of Personality, 77(5), 1467–1492. 

Sheldon, K. M., & Prentice, M. (2019). Self-determination theory as a foundation for 
personality researchers. Journal of Personality, 87(1), 5–14. 

Tokarev, A., Phillips, A. R., Hughes, D. J., & Irwing, P. (2017). Leader dark traits, 
workplace bullying, and employee depression: Exploring mediation and the role of 
the dark core. Journal of Abnormal Psychology, 126(7), 911–920. 

Van den Broeck, A., Ferris, D. L., Chang, C. H., & Rosen, C. C. (2016). A review of self- 
determination theory’s basic psychological needs at work. Journal of Management, 42 
(5), 1195–1229. 

Vansteenkiste, M., & Ryan, R. M. (2013). On psychological growth and vulnerability: 
Basic psychological need satisfaction and need frustration as a unifying principle. 
Journal of Psychotherapy Integration, 23, 263–280. 

Vandenkerckhove, B., Soenens, B., & der Kaap-Deeder, Van (2019). The role of weekly 
need-based experiences and self-criticism in predicting weekly academic (mal) 
adjustment. Learning and Individual Differences, 69, 69–83. 

Verbree, A.-R., Maas, L., Hornstra, L., & Wijngaards-de Meij, L. (2021). Personality 
predicts academic achievement in higher education: Differences by academic field of 
study? Learning and Individual Differences, 92, 102081, 10/gpk5ch. 

Vize, C. E., Lynam, D. R., Collison, K. L., & Miller, J. D. (2018). Differences among dark 
triad components: A meta-analytic investigation. Personality Disorders: Theory, 
Research, and Treatment, 9(2), 101–111. 

Wang, Y., King, R. B., Wang, F., & Leung, S. O. (2021). Need-supportive teaching is 
positively associated with students' well-being: A cross-cultural study. Learning an 
Indvidiual Differences, 92, Article 102051. https://doi.org/10.1016/j.lindif.2 

Wrzus, C., & Roberts, B. W. (2017). Processes of personality development in adulthood: 
The TESSERA framework. Personality and Social Psychology Review, 21(3), 253, 
277021.102051. 

D.J. Hughes et al.                                                                                                                                                                                                                               

http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919289899
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919289899
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919289899
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919289899
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919271775
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919271775
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919271775
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922131075
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270922131075
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270924162110
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270924162110
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270924162110
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270924162110
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921449874
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921449874
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202303111717490845
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202303111717490845
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919256226
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919256226
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919256226
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921425904
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921425904
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921425904
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919245140
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919245140
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919245140
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919235746
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919235746
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919227008
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919227008
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919227008
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919220985
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919220985
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919212880
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919212880
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919212880
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919187923
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919187923
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919187923
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921399164
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921399164
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921399164
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921382194
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921382194
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921382194
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921382194
https://doi.org/10.1002/9781118972472.ch8
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921352174
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921352174
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921352174
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921342094
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921342094
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921342094
https://doi.org/10.1177/0146167219867963
https://doi.org/10.1177/0146167219867963
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919174822
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919174822
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919174822
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919163973
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919163973
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919140897
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919140897
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919140897
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919125287
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919125287
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919125287
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919115157
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919115157
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919100697
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919100697
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921103684
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921103684
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921103684
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921103684
https://doi.org/10.1016/j.lindif.2021.102096
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921067674
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921067674
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921067674
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270921067674
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270920544905
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270920544905
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270920544905
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918545607
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918545607
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918545607
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919008327
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919008327
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270920535294
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270920535294
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270920379085
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270920379085
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270920379085
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919047197
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919047197
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918445387
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918445387
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918437527
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918437527
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918437527
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918430347
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918430347
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918424567
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918424567
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918417677
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918417677
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918417677
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918404987
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918404987
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918404987
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202303111722043816
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202303111722043816
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918386527
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918386527
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918386527
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270918386527
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270923165977
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270923165977
https://doi.org/10.1111/jopy.12440
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919499068
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919499068
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919499068
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919414746
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919414746
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202303111729456400
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202303111729456400
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919400988
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919400988
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919400988
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919383180
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919383180
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919383180
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919393607
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919393607
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919393607
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202303111725258022
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202303111725258022
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202303111725258022
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270923591429
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270923591429
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270923591429
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919375112
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919375112
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270919375112
https://doi.org/10.1016/j.lindif.2
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270924180010
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270924180010
http://refhub.elsevier.com/S1041-6080(23)00018-3/rf202302270924180010

	Dark personality traits and psychological need frustration explain future levels of student satisfaction, engagement, and p ...
	1 Introduction
	1.1 Basic psychological needs in education
	1.2 Personality and basic psychological needs
	1.3 The dark triad and basic psychological need frustration
	1.4 Summary

	2 Methods
	2.1 Design
	2.2 Participants
	2.3 Measures

	3 Results
	3.1 Analytical strategy
	3.2 Dimensionality
	3.3 Correlations
	3.4 Structural models
	3.5 Exploratory analysis

	4 Discussion
	4.1 Limitations and future research
	4.2 Conclusion

	CRediT authorship contribution statement
	References


