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Personality and Metamotivational Predictors of Aggressive Driving
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University of Windsor

Aggressive driving is an all-too common occurrence and a major cause of serious motor vehicle
accidents. This investigation examined relations among individuals’ personality and metamoti-
vational tendencies and their propensity for aggressive driving. In Phase 1 of this research, 270
participants recruited from the psychology participant pool of a medium-sized Canadian uni-
versity completed an online survey that examined propensity for aggressive driving in relation
to driving behaviors and measures of personality and motivation, including the Motivational
Style Profile (Apter et al., 1998). Phase 2 was a pilot study of 12 participants who took part in
a driving simulator experimental session in which participants’ reactions to driving scenarios
that are intended to elicit aggressive driving were observed and recorded, and pre- and post-
test measures of physiological indicators and mood states were administered. Findings from
Phase 1 indicated that individuals who were higher in narcissism, impulsivity, negativism, and
paratelic dominance showed greater propensity for aggressive driving. In addition, individuals
who were high in negativism reported less consistent use of seatbelts, and more negative driving
incidents such as previous accidents and incidents of inattentive driving. Negativism was also
found to be significantly associated with propensity for aggressive driving in the Phase 2 pilot
study, and negativist dominant individuals were found to show decreases in negative mood
state and physiological arousal after the simulated driving, relative to conformist dominant
participants. Implications of considering metamotivational predictors of aggressive driving are
discussed.
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Aggressive driving occurs when drivers intentionally
harm other drivers within a driving environment (Hennessey
& Wiesenthal, 2002) and is a major cause of vehicle crashes
on roadways (McTish & Park, 2016). Aggressive driving
encompasses a number of dysfunctional driving behaviors,
including speeding, running red lights, street racing, exces-
sively honking the horn, following too closely, erratic lane
changing, failing to yield the right of way, not obeying traf-
fic signs, and passing where prohibited (Traffic Injury Re-
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search Foundation, n.d.). According to a 2014 survey of
2,705 licensed drivers in the United States, 78% of Ameri-
cans reported engaging in at least one incident of aggressive
driving in the past year. It is believed that this is likely an
underestimate of the true extent of aggressive driving, since
drivers may underreport problematic driving behaviors due
to their negative social connotation (AAA Foundation for
Traffic Safety, 2016). The present investigation examined
personality and motivational predictors of aggressive driving
using both an online survey and a pilot study of simulated
driving behavior, with a particular focus on reversal theory’s
metamotivational states.

Several previous investigations have examined personal-
ity and motivational factors in relation to aggressive driving,
but most of these studies have employed correlational tech-
niques to examine the association between personality char-
acteristics and scores on self-report measures of driving ag-
gression or recalled driving behaviors. Personality traits that
have been shown to relate to aggressive driving tendencies in
correlational studies have included dysfunctional impulsiv-
ity (Kovácsová et al., 2016); narcissism (e.g., Demir et al.,
2016; Lustman et al., 2010; Schreer, 2002); and negative af-
fectivity, trait anger, or hostility (e.g., Beanland et al., 2014;
Kovácsová et al., 2016; Sullman et al., 2015).
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One limitation of previous studies that have linked per-
sonality traits to driving aggression is the assumption that
personality traits are likely to predict behavior reliably across
situations. While associations between personality traits and
self-reported driving aggression are likely to approximate
individuals’ driving tendencies in general, a more specific
approach that examines the effects of specific motivational
states during simulated driving conditions is likely to more
closely represent how personality and motivational variables
influence actual driving behavior on the road. While there are
known limitations to the ecological validity of driving sim-
ulation based on factors related to driving simulator design
and the behavioral correspondence between simulated driv-
ing and actual roadway driving (Deniaud et al., 2015), the use
of state-based measures of motivation and personality and
physiological measures can help to offset these issues. The
present study represents an early attempt to employ driving
simulation tasks and state-based personality and motivational
measures, in addition to measures of physiological states and
personality traits, in order to assess the impact of personality
and motivation on driving behavior in an approximation of a
real-world context.

A theoretical model that is well suited to such an anal-
ysis is reversal theory (Apter, 1982). Reversal theory is a
theory of motivation and personality that posits that indi-
viduals switch between bi-stable states that represent oppo-
site ways of interpreting motivational experience. For exam-
ple, experiencing high arousal is desirable when one is in an
excitement-seeking, impulsive state, but aversive when one is
in a goal-directed state, where high arousal is disruptive and
associated with anxiety (Apter, 1976, 1981). Reversal theory
focuses on four pairs of states that influence our everyday ex-
periences. These are goal-directed (termed “telic” in reversal
theory) vs. arousal-seeking (paratelic), negativistic (i.e., tak-
ing pleasure in breaking rules or social conventions) vs. con-
formist, mastery vs. sympathy, and self- vs. other-oriented
states. There is considerable empirical support that individu-
als experience and switch between these states, and a grow-
ing body of research has supported the connection between
risk-taking behavior and states posited by reversal theory,
including sexual risk-taking (Skakoon-Sparling & Cramer,
2016), risk-taking associated with substance use (Ianni &
Lafreniere, 2014; O’Connell, et al., 1990), risky sports (Co-
gan & Brown, 1999; Kerr & Mackenzie, 2012), and multi-
ple health-related risks (Kerr et al., 1993; Lafreniere et al.,
2013). Most of these studies have found that risky behavior
occurs when individuals are in an activity-oriented (paratelic)
state in which high arousal is sought. Other research has ex-
amined reversal theory constructs in relation to aggressive
behavior, including aggression in the context of sports (e.g.,
Grange & Kerr, 2011; Rosario et al., 2014) and enjoyment
of violence on television (Portell & Mullet, 2014). To date,
no published studies have examined reversal theory’s moti-

vational states in relation to risky or aggressive driving be-
haviors.

Reversal theory emphasizes that motivational states at a
particular time or in a particular situational context may dif-
fer from one’s enduring personality traits, and these motiva-
tional switches or psychological reversals are of primary in-
terest in the theory (Apter, 1982). The theory is well-suited
to examining the motivational frame of mind of individu-
als prior to and immediately following their behavior in a
driving simulator. In addition, the theory suggests that high
or low arousal is experienced differently, as either positive
or aversive, depending on the person’s current motivational
state. Some previous research (unrelated to reversal theory)
has shown that relative to controls, aggressive drivers show
greater physiological reactivity, including elevated systolic
blood pressure, when reading driving vignettes (Malta et al.,
2001). The present research is a pilot investigation of these
relationships in which we examined state-based measures of
motivational constructs, negative affectivity, and anger, as
well as changes in physiological measures (heart rate and
systolic and diastolic blood pressure), in response to driv-
ing behaviors in a driving simulator. Findings from this re-
search could increase our knowledge regarding how individ-
uals’ motivational state and experience of arousal influence
their actual driving behaviors. This information has practical
implications for driver education, as well as possible impli-
cations for vehicle design and roadway conditions.

The Present Research

The present study involved two research phases. In
Phase 1, student volunteers were recruited to complete an
online survey that included measures of personality and
metamotivational dominance to examine their associations
with propensity for aggressive driving. Our specific focus
was to examine relations between telic/paratelic dominance
and negativist/conformist dominance and driving aggression,
based on previous research that found relations between neg-
ativism and engagement in risky behaviors, and because im-
pulsivity was expected to be related to paratelic dominance.
In Phase 2, participants who had completed Phase 1 and who
agreed to be contacted for the second phase were recruited
for a pilot study in which we could observe their simulated
driving behavior, as well as examine their pre- and post-test
physiological and mood states, to see whether these were in-
fluenced by their experience in the driving simulator. The pi-
lot study also served to ensure that equipment and procedures
in the driving simulation worked properly in preparation for
examining the same effects in a larger study.

In this study, we explored the following research ques-
tions: Are paratelic dominance and negativism related to the
propensity for aggressive driving? Do these reversal theory
constructs account for unique variance in predicting aggres-
sive driving tendencies, beyond what is accounted for by
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other well-established personality predictors of driving ag-
gression? We hypothesized that paratelic dominance and
negativism dominance (i.e., rebelliousness) would be asso-
ciated with propensity for aggressive driving in the psycho-
metric study (phase 1).

The pilot study (phase 2) was preliminary and exploratory
and too small in sample size to give rise to specific hypothe-
ses. At the same time, we were interested in participants’
metamotivational states before and after their session in the
driving simulator, and whether these changed as a result of
their simulated driving experience. We also wished to ex-
amine whether metamotivational state variables were related
to changes in physiological or mood states after the driving
simulation.

Phase 1 Method

Participants

For Phase 1 we recruited 270 undergraduate student par-
ticipants from the psychology participant pool of a medium-
sized Canadian university. The study was open to partici-
pants who were licensed drivers with recent driving experi-
ence. The sample was comprised of 212 females (78.5%), 53
males (19.6%), and 5 who listed a gender other than male or
female (1.9%), with the majority of participants identifying
as White/European Canadian (71.5%). Participants ranged
in age from 18 to 68 years (M = 24.39, SD = 7.73), and re-
ported from 1 to 50 years driving experience (M = 7.23, SD
= 7.54). The majority of participants reported driving daily
or almost daily (74.4%), always using seatbelts (92.2%), and
rated their driving as being “good” or “excellent.” Partici-
pants’ detailed demographic characteristics and driving in-
formation are shown in Table 1. The student volunteers
received one bonus point toward their grade in an applica-
ble psychology course in exchange for their participation.
The research was cleared by the university’s Research Ethics
Board and all participants were treated in accordance with
the ethical principles of the Canadian Psychological Associ-
ation and the American Psychological Association.

Procedure and Measures

Students who were part of the psychology participant pool
were able to view an ad for the study online and qualifying
participants were given the URL for the online survey. They
were first presented with a consent form, and upon agreeing
to participate in the study, were taken to the online survey.
At the end, participants were asked whether they would be
willing to be contacted for possible participation in a further
phase of the research investigation. The entire session took
less than 30 minutes.

The online survey included the following measures:
The Propensity for Angry Driving Scale (PADS; De-

Pasquale et al., 2001) is a self-report measure that presents

Table 1
Participant Demographic Characteristics and Driving Experi-
ences

Phase 1 Sample Pilot Subsample
N = 270 N = 12

n % n %
Gender

Male 53 19.6 1 8.3
Female 212 78.5 11 91.7
Other gender identity 5 1.9

Ethnicity
White/ European/ Canadian 193 71.5 8 66.7
Middle Eastern 20 7.4 1 8.3
Black/African/Caribbean 14 5.2 1 8.3
South Asian 10 3.7
Latin/South American 8 3 1 8.3
East Asian 6 2.2
Indigenous 1 .4
Multiple ethnicities 13 4.8
Other or not specified 5 1.8 1 8.3

Driving frequency
Rarely/not at all 3 1.1
Once or twice per month 18 6.7 1 8.3
About once per week 15 5.6
2 or 3 times per week 33 12.2 2 16.7
Daily or nearly daily 201 74.4 9 75

Seatbelt use
Never 1 .4
Almost never 3 1.1
Some of the time 7 2.6
Most of the time 10 3.7
Always 249 92.2 12 100

Self-rated driving
Poor 3 1.1
Fair 12 4.4 1 8.3
Average 57 21.1 2 16.7
Good 144 53.3 9 75
Excellent 54 20

M SD M SD

Age (years) 24.39 7.73 29.17 11.38

Years driving 7.23 7.54 10 10.84

Number of accidents 0.62 .84 0.67 .78

Number of serious accidents 0.10 .38 0.08 .29
(hospital/injuries)
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Table 2
Phase 1 Descriptive Statistics and Intercorrelations for Primary Variables

Variable α M SD 1 2 3 4

1. Negativism Dominance .67 -7.26 5.83 -
2. Telic Dominance .75 3.5 4.74 -.42 -
3. Propensity for Angry Driving Scale .83 38.91 11.73 .29 -.20 -
4. Impulsivity .82 14.87 2.87 .38 -.40 .41 -
5. Narcissism .87 53.91 7.07 .29 -.23 .29 .26

Note. α= Cronbach’s alpha. All correlations are significant at p < .05.

Table 3
Regression Results for Predictors of Propensity
for Aggressive Driving

Predictor Variable β M sr2

Impulsivity .32 5.20** .08
Narcissism .17 2.96** .03
Negativism Dominance .13 2.05* .01
Telic Dominance .03 .42 .00

Note. R2 = .22; ** p < .01, * p < .05

individuals with 19 different driving scenarios and has them
select their preferred responses using a multiple-choice for-
mat. This measure has been used extensively in psychologi-
cal research on risky driving, and its reliability, validity, and
advantages over other similar measures have been supported
in subsequent research (e.g., Dahlen & Ragan, 2004; Sull-
man & Stephens, 2013). The PADS showed strong internal
consistency reliability in the present study (Cronbach’s alpha
= .83).

The Motivational Style Profile (MSP; Apter et al., 1998)
consists of 70 items in which responses are completed on a
6-point Likert scale, ranging from 1 (never) to 6 (always).
The MSP assesses dominance in the major metamotivational
states posited by reversal theory (telic/paratelic, negativis-
tic/conformist, mastery/sympathy, and autic/alloic). A dom-
inance score is derived for each of these pairs of states by
subtracting the score for the second state within a pair from
the first (e.g., telic dominance is derived from the telic score
minus the paratelic score). In the present study, only the telic
dominance and negativist dominance subscales were of inter-
est, and their internal consistency was found to be adequate,
as shown in Table 2.

The Dysfunctional Impulsivity subscale of the Dickman
Impulsivity Inventory (Dickman, 1990) was used to assess
impulsivity in the present study. This is a 12-item subscale
that asks a series of questions with a yes/no format. The
Dickman Impulsivity Inventory has been used in previous
studies of aggressive driving (e.g., Kovácsová et al., 2016)
and showed good internal consistency reliability (Cronbach’s
alpha = .82) in the present study.

Narcissism was measured by the Narcissistic Personality
Inventory in the present study (NPI; Raskin & Terry, 1988).
The NPI is a 40-item forced-choice inventory that has been
widely used in personality research, including research on
driving aggression (e.g., Schreer, 2002). The reliability and
validity of the NPI have been empirically supported in a
number of investigations (e.g., Hasanvand et al., 2015) and
the measure showed strong internal consistency reliability
(Cronbach’s alpha = .87) in the present investigation.

In addition, participants were asked to provide back-
ground information and details about their driving experi-
ences, as shown in Table 1.

Phase 1 Results

Descriptive statistics and intercorrelations among the pri-
mary variables are shown in Table 2. Negativism dominance
was positively associated with propensity for aggressive driv-
ing, narcissism, and impulsivity, and negatively correlated
with telic dominance. Individuals who were high in nega-
tivism dominance were also less likely to report using seat-
belts consistently (r = −.22, p < .01) and had a greater his-
tory of accidents and other negative driving incidents (r =

.16, p < .05).
The patterns of negative correlations between telic dom-

inance and the other variables indicate that paratelic dom-
inance was positively associated with propensity for ag-
gressive driving, narcissism, and impulsivity. In addition,
paratelic dominance was associated with a lower likelihood
of consistent seatbelt use (r = -.18, p < .01).

To determine whether reversal theory constructs added
any unique variance to the prediction of aggressive driving
beyond the other known predictors of impulsivity and nar-
cissism, a standard multiple regression analysis was con-
ducted with propensity for aggressive driving as the out-
come measure. The final regression model is shown in
Table 3. The overall regression model was significant,
R2 = .22, F(3, 262) = 17.95, p < .001. Examination of
the squared semi-partial correlation coefficients showed that
negativism dominance made a small but significant unique
contribution to the prediction of propensity for aggressive
driving (β= .13, sr2 = .01), although it accounted for consid-
erably less variance than did impulsivity (β= .32, sr2 = .08)
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and narcissism (β= .17, sr2 = .03). Paratelic dominance (i.e.,
low telic dominance) did not contribute significantly to the
prediction of aggressive driving tendencies in the regression
analysis.

Phase 2 Method (Pilot Study)

Participants

Twelve participants who had participated in Phase 1 and
who indicated a willingness to participate in a further phase
of the research comprised the pilot study subsample. Eleven
females (91.7%) and 1 male (8.3%) participated in the pi-
lot study. Their demographic data and driving experience
tended to be similar to that of participants in the full Phase
1 sample, except that they were somewhat older on average
(M = 29.17 years, SD = 11.38), and consequently tended to
have more years of driving experience (M = 10.00 years, SD
= 10.84). A detailed comparison of the subsample to the
full Phase 1 sample is shown in Table 1. Pilot participants
received one bonus point toward their grade in an applicable
psychology course in exchange for their participation. This
phase of the research received separate clearance from the
university’s Research Ethics Board, and all participants were
treated in accordance with the ethical principles of the Cana-
dian Psychological Association and the American Psycho-
logical Association.

Measures and Equipment

Phase 2 involved pre- and post-test administration of psy-
chometric and physiological measures and completion of the
driving simulation. Each of these methods of assessment is
described below.

The Positive and Negative Affect Schedule (PANAS; Wat-
son et al., 1988) was administered at pre- and post-test to as-
sess current positive and negative mood states. The PANAS
consists of 20 words representing emotions and mood states
that participants rate on a 5-point rating scale from “very
slightly or not at all” to “extremely”. This measure has been
used extensively in research on mood and negative affectiv-
ity, including in previous research on driving behaviors (e.g.,
Britt & Garrity, 2006; Parkinson, 2001).

The State Anger subscale of the State-Trait Anger Expres-
sion Inventory-2 (STAXI-2; Spielberger, 1999) was used to
assess pre- and post-test anger states. The State Anger sub-
scale consists of 15 items related to expressions of current
anger that are rated on a 4-point scale (from “not at all” to
“very much so”). The current and previous versions of the
STAXI-2 have shown robust reliability and validity in pre-
vious studies, including studies related to driving aggression
(e.g., Malta et al., 2001).

A modified version of the State of Mind Indicator for Ath-
letes (SOMIFA; Kerr & Apter, 1999) was used to measure
current metamotivational states. The measure was adapted

to assess how participants felt at pre-test and while they were
driving in the simulator. The SOMIFA assesses all metamoti-
vational states specified by reversal theory in a brief 11-item
measure.

Physiological measures. Systolic and diastolic blood
pressure (BP) and heart rate were assessed at baseline, pre-
and post-test through an Omron 10 portable blood pressure
monitor. Participants were instructed in the use of the BP
monitor by a research assistant (RA). Participants placed the
cuff on themselves and the RA pressed start on the monitor to
begin the electronic recording of BP and heart rate. A sticky
note was placed over the monitor’s screen to shield the read-
ings from the participant, in order to prevent reactivity that
might influence subsequent readings. The RA noted the read-
ings and would only provide feedback to participants at the
end of the experimental session if participants requested it or
if the readings were abnormally out of range and warranted
discontinuation of the session. No concerning out-of-range
values were observed in the pilot study.

Driving simulation. Participants’ driving behavior was
observed as they completed scenarios that had been cre-
ated using a MiniSim driving simulator from National Ad-
vanced Driving Simulator (NADS). The simulator resembles
the driver’s seat of an automobile, equipped with a steering
wheel and dashboard, gas and brake pedals, turning signals
on the steering column, etc. Three large screens placed in
front of the driver’s seat present an interactive visual dis-
play of various challenging driving scenarios. There were
nine driving scenarios that were designed to provoke ag-
gressive driving, including being forced to drive behind a
slow-moving truck, anticipation of lane restrictions due to
a construction zone, an unreasonably slow speed limit, and
suddenly being cut-off by another vehicle. The simulator
records various driving parameters, including driving speed,
lane changes, accelerator and brake pedal force, vehicle fol-
lowing distance, and horn use.

Procedure

Participants entered the lab and were greeted by a Psy-
chology RA who briefly explained the procedures and ad-
ministered a consent form. After the participant signed the
consent form, the RA took and recorded their baseline lev-
els of BP and heart rate. Next, participants were guided to
a computer where they completed the pre-test psychometric
measures in the following order: PANAS, State Anger sub-
scale, and the modified SOMIFA. Following their completion
of these measures, the RA took pre-test readings of their BP
and heart rate.

At this point, the Psychology RA took the participant to
another part of the lab where an RA from Civil and Envi-
ronmental Engineering oriented the participant to the driving
simulator. The participant was asked to test drive the simula-
tor for two to three minutes in order to become comfortable
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with its operation. The participant was told to inform the
Engineering RA if they experienced any dizziness or other
symptoms of motion sickness at any point during the driv-
ing simulation. Following the brief test drive, the participant
drove the simulator through the nine traffic scenarios with the
Engineering RA nearby.

Upon completion of the driving scenarios, the participant
returned to the Psychology RA, who immediately took post-
test readings of BP and heart rate. Following the physiolog-
ical measures, the participant completed the psychometric
measures in the following order: modified SOMIFA, State
Anger subscale, and PANAS. This order allowed us to ad-
minister the SOMIFA right after the post-test physiological
measures, in an attempt to determine post-driving metamo-
tivational states before participants completed further ques-
tionnaire measures that might alter their states. When the
participant had completed these measures on the computer,
the Psychology RA indicated that the experimental proce-
dures were complete, answered any questions that the par-
ticipant had, and confirmed the arrangements for participant
compensation (the awarding of 1 bonus point through the
online Participant Pool system). The participant was then
thanked and dismissed from the session. The entire experi-
mental session took approximately one hour to complete.

Phase 2 Results (Pilot Study)

Pilot study results are based on a small sample of 12 par-
ticipants, so all findings should be treated with some caution
and regarded as worthy of further exploration in a larger sam-
ple. Participants in the pilot study subsample were similar to
those in the large sample from which they were recruited in
most background and driving characteristics, but were older
on average and had more driving experience, as can be seen
in Table 1.

The modified SOMIFA allowed us to assess the metamo-
tivational state of the participants before and after engaging
in the driving simulation. Most participants remained in the
same state at pre- and post-test. Five participants started out
in the telic state and remained in that state, and four partic-
ipants were in the paratelic state at both pre- and post-test.
Three participants showed a state reversal, and in all three
cases, they switched from the telic to the paratelic state after
experiencing the driving simulation. The majority of partic-
ipants (11) were in the conformist state before the driving
session and remained in that state, while one participant was
in the negativistic state at both pre- and post-test.

Phase 2 participants were categorized as being high or low
in negativism, based on a median split of their Phase 1 MSP
negativist dominance scores, and classified as high or low on
propensity for aggressive driving, based on a median split
of their Phase 1 scores on the PADS. Individuals who were
high in negativism were significantly more likely to be high
in propensity for aggressive driving, and low negativism cor-

Figure 1. Pre- and Post-Test Heart Rate for Individuals High
and Low in Negativism Dominance (ND)

responded to lower propensity for aggressive driving, χ2(1)
= 5.33, p = .021.

A series of repeated-measures ANOVAs was conducted to
examine whether participants’ physiological indicators and
mood states changed from pre-test to post-test, and whether
these changes interacted with negativism. Given the very
small sample size, a significance level of .10 was adopted
to further interpret results (Field, 2020).

Pre- and post- driving levels of BP and heart rate were
examined. There were no significant effects for systolic or
diastolic blood pressure, but analyses of pre- and post-test
levels of heart rate yielded some significant effects. Findings
showed a main effect for Time, in which heart rate decreased
after the completion of the driving simulation, F(1, 10) =

7.91, p = .018. There was also a significant Time x Nega-
tivism Group interaction, F(1, 10) = 4.55, p = .059. Individ-
uals who were high in negativism showed a greater reduction
in heart rate after the driving simulation, compared to those
low in negativism. This interaction is illustrated in Figure 1.

Changes in mood states were also examined. There were
no significant effects of positive affect, but negative affect
showed an interesting Time x Negativism Group interaction.
For individuals who were low in negativism, negative af-
fect increased after the simulated driving session, while for
those high in negativism, the opposite pattern was shown, in
which their negative affect decreased at post-test, F(1, 10) =

3.50, p = .091, as shown in Figure 2. A similar trend (albeit
not quite statistically significant) was seen for state anger,
in which more negativistic individuals showed a reduction
in anger after the driving simulation, while those low in
negativism showed increased anger at post-test, F(1, 10) =

2.69, p = .132.
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Figure 2. Pre- and Post-Test Negative Mood State for Indi-
viduals High and Low in Negativism Dominance (ND)

A limited amount of driving data was extracted from the
simulator that allowed us to observe the simulated driving
behavior of a few participants. We selected two participants
who differed in their metamotivational dominance to com-
pare on a few specific driving parameters. These participants
are described, using pseudonyms, in Table 4.

Recorded driving responses by Hannah and Kelly to two
driving scenarios are shown in Figure 3. In the first scenario,
shown at the top, the driver approaches an intersection just as
the light turns red. While aggressive drivers may run through
the red light, both Hannah and Kelly stopped at the inter-
section. The differences in brake pedal force are depicted
in Figure 3, in which Kelly jammed on the brake very hard,
while Hannah braked with considerably less force. In the
second scenario, shown at the bottom, the drivers are travel-
ling on a segment of roadway with a lower posted speed limit
(60 kmph to 50 kmph, then back to 60 kmph) and no driver
ahead of them. Aggressive drivers are likely to exceed the
speed limit in this scenario. While Hannah’s average driving
speed was close to the speed limit of 50 km/hr, Kelly’s aver-
age speed was more than 10 km/hr over the speed limit and
she sometimes reached a speed that exceeded the speed limit
by 30 km/hr. The overall pattern showed stronger indicators
of aggressive driving for Kelly, who was negativist dominant
and in the paratelic state, as compared to Hannah, who was
conformist dominant and in the telic, conformist state combi-
nation. While these findings are preliminary and only based
on a few driving scenarios for two participants, they illus-
trate the potential to observe metamotivational influences on
aggressive driving in a simulated driving session.

Table 4
Comparison of two specific driving simulator participants

Participant “Hannah” “Kelly”

Age 31 years 27 years

Driving experience 14 years 1 year

Dominance Telic dominant Paratelic dominant
Conformist dominant Negativist dominant

Pre-test states Telic Paratelic
Conformist Conformist

Post-test states Telic Paratelic
Conformist Conformist

Discussion

Our findings provide partial support for our hypothesis
and demonstrate the utility of examining reversal theory con-
structs in a driving simulation laboratory experiment. Corre-
lational and regression findings from Phase 1 supported our
hypothesis that paratelic dominance and negativism domi-
nance would be positively related to propensity for aggres-
sive driving. In a standard multiple regression analysis that
also included personality factors that are well established
predictors of propensity for driving aggression (narcissism
and impulsivity), negativism dominance emerged as a signif-
icant predictor and contributed unique variance. Negativism
dominance was also associated with other negative driving
behaviors, including using seatbelts inconsistently and hav-
ing a more extensive history of accidents and other negative
driving incidents (e.g., “near-misses” and inattentive driv-
ing).

Paratelic dominance (i.e., low telic dominance) was cor-
related with propensity for aggressive driving but did not
emerge as a significant predictor in the regression analy-
sis. At the same time, the significant negative correlation
between telic dominance and propensity for driving aggres-
sion suggests that this variable should continue to be ex-
plored in future research. Findings from Phase 1 showed
dysfunctional impulsivity to be a particularly strong predic-
tor of propensity for aggressive driving, followed by narcis-
sism and negativism dominance. These findings are consis-
tent with previous research that has shown impulsivity and
narcissism to predict aggressive driving tendencies (Demir
et al., 2016; Kovácsová et al., 2016; Lustman et al., 2010;
Schreer, 2002). Both paratelic dominance and negativism
dominance were correlated with narcissism and impulsiv-
ity in the present study, with particularly strong associations
with impulsivity. The finding of a negative correlation be-
tween telic dominance and impulsivity is consistent with pre-
vious research by our team (Lafreniere & Cramer, 2006) that
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Figure 3. Driving Behavior of a Conformist Dominant (on Left) and a Negativist Dominant Driver (on Right) When Braking
for a Red Light and Driving in a Slow Zone
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found that telic dominance was significantly related to the
construct “consideration of future consequences” (Strathman
et al., 1994), which tends to be negatively related to impul-
sivity (e.g., Bénard et al., 2018). Consideration of future
consequences has also been shown to be negatively related
to aggressive driving in previous research (Moore & Dahlen,
2008). Thus, paratelic dominance, which is negatively as-
sociated with consideration of future consequences and pos-
itively related to impulsivity, would seem to be a variable
worth continuing to examine in risky driving research.

The pilot study was based on a small sample of 12 par-
ticipants and caution should be exercised when interpreting
its findings. At the same time, some interesting patterns
emerged that should be explored in future research. The
study allowed us to assess metamotivational state at two time
points, just before and just after participation in the driving
simulation. Most participants (8 out of 12) started out in a
telic state before engaging in the driving simulation, while
four were in a paratelic state at pre-test. Nine participants
remained in their pre-test state, but three participants showed
a reversal, and in all cases, they reversed to the paratelic state
after the driving simulation. Shifting from the telic to the
paratelic state might simply reflect a sense of relief that the
biggest part of the experiment was behind them, but exam-
ining such shifts in relation to the actual driving behavior
displayed in the simulator would yield interesting results in
future research.

The majority of participants (11 out of 12) were in the
conformist state at pre-test and remained in that state at post-
test. One participant was in the negativistic state at both pre-
and post-test. No participants showed conformity-negativism
reversals. Participants were in a highly structured labora-
tory session and had undergone previous experimental pro-
cedures, including online questionnaires and physiological
readings, which required that they follow the rules and proto-
cols as explained to them. They were also in relatively close
proximity to research assistants while they engaged in the
driving simulation and they knew that their driving responses
were being electronically recorded. This context likely facil-
itates a conformist state more than it does a negativistic one.
This also points out some of the limits to the ecological va-
lidity of simulated driving. It is possible that drivers express
greater caution and conformity while driving in the simula-
tor than they would on the roadway where they might not
feel like they are being immediately monitored, especially in
situations where they are driving in sparsely populated areas
or late at night. On the other hand, participants know that
they are encapsulated from real-world consequences of their
driving mistakes in the simulator. It is possible for some par-
ticipants to treat their simulated driving like a game, since
there is no real physical consequence of crashing the car, for
example. Whereas the 12 participants that we observed in the
pilot study generally showed greater conformity to driving

rules and demands of the roadway, it is possible that some
participants in the negativistic state would enjoy being as
reckless as possible in the simulator.

Participants who scored high on negativism dominance in
the pilot sample also tended to score high on propensity for
aggressive driving, and a chi-square analysis confirmed that
this relationship was statistically significant. This result sup-
ports the correlational findings shown in Phase 1 and sug-
gests that negativism predicted aggressive driving tendency
in the pilot study. When negativism dominance was exam-
ined as a between-subjects factor in a series of repeated-
measures analyses of variance, results showed that negativist
dominant individuals showed significant reductions in neg-
ative affect and physiological arousal (as measured by heart
rate) after the driving simulation. Conformist dominant par-
ticipants showed a significantly lower decline in heart rate
after the simulated driving, and their negative affect actually
increased, in a pattern opposite to those who were negativist
dominant. Taken together, these findings suggest that en-
gagement in aggressive driving seems to be more aversive for
conformist dominant individuals, in that it leads to increases
in negative mood state. Conversely, engaging in challeng-
ing driving scenarios led negativist dominant individuals to
display reduced signs of tension (i.e., lower heart rate and re-
duced negative affect). This is an interesting finding, and one
might speculate that negativist dominant individuals might
be using the driving challenges to work out their feelings of
tension and achieve a more relaxed state. If this is the case,
it might have concerning implications in a real-life context,
since negativist dominant individuals are more prone to anger
and dysfunctional impulsivity, and this could lead them to
engage in reckless driving as a way to calm themselves down
from the stresses and hassles of daily life.

Our future research will allow us to examine the actual
driving data from negativistic and conformist participants,
to see if negativistic individuals display more risky driv-
ing behaviors. A small snapshot of specific driving behav-
iors of two drivers was examined to look at such differ-
ences. One participant (Hannah) was conformist dominant
and telic dominant, while the other (Kelly) was negativist
dominant and paratelic dominant. Both participants were in
the conformist state, but Hannah was in the telic state, while
Kelly was in the paratelic state (based on pre- and post-test
state measures). The two participants showed marked dif-
ferences in some driving behaviors, with Hannah showing
more tightly controlled driving speed and more careful brak-
ing. Kelly, who was negativist dominant and in the paratelic
state while driving, showed variable driving speed that went
way above the posted speed limit, and an extreme use of the
brakes in response to a red light. It is important to note that
Kelly had considerably less driving experience than was true
for Hannah, and this driving inexperience might account for
some of the erratic nature of Kelly’s driving. Examination of
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driving profiles of negativistic versus conformist individuals
in future samples will help to determine if there are any ro-
bust differences in simulated driving that are associated with
metamotivational dominance and current metamotivational
state.

Implications and Future Research Directions

Findings from this investigation suggest that tendencies
toward aggressive driving are related to negativism and
paratelic dominance, and that negativist dominant individ-
uals may respond to challenging driving situations differ-
ently than those who are conformist dominant. While our
pilot study findings are based on a small sample size, they il-
lustrate the value of examining metamotivational dominance
and state in relation to driving behavior. Some limitations of
the present research relate to the nature of the participants. In
both studies, the participants were student volunteers drawn
from a psychology participant pool, and the sample was com-
prised of a majority of women. Future studies should exam-
ine more gender-balanced and community samples, to deter-
mine the generalizability of findings.

Since negativism emerged as an important predictor in the
present research, it would be interesting to adopt a more nu-
anced approach to its measurement in future studies. One
way would be to use the Rebelliousness Questionnaire (Mc-
Dermott, 1988) to measure proactive and reactive dimensions
of negativism. This would allow us to see whether aggressive
drivers are pushing back against the rules and restrictions on
the road (reactive rebelliousness) or engaging in provocative,
thrill-seeking behavior through reckless driving (proactive
rebelliousness). It would also be interesting to extend this
research to other areas of dysfunctional driving, including
distracted driving and driving while impaired, to see if rebel-
liousness and its subtypes predict these behaviors as well.

Findings from the present study, if supported in our fu-
ture research with larger and more diverse samples, have im-
plications for considering personality and metamotivational
factors as important influences on driving behavior. These
findings might lead to recommendations for driving instruc-
tion, in which student drivers could learn to assess their mo-
tivational tendencies before going on the road and learn to
manage negative mood states in safe ways before they drive.
There is also a potential for the development of apps that al-
low individuals to quickly assess their motivational tenden-
cies and how these might influence their driving behavior.
Reversal theory’s emphasis on considering the motivational
needs that underlie everyday behavior seems ideally suited to
such efforts.
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