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ABSTRACT

Author: Vize, Colin E. PhD
Institution: Purdue University
Degree Received: August 2019
Title: Merging Structural and Process-Related Approaches to the Study of Agreeableness:
A Preregistered Replication and Extension
Committee Chair: Donald R. Lynam
Agreeableness is one of the major domains included within prominent hierarchical
models of personality like the Five-factor Model (FFM). (Low) agreeableness has shown
to be the strongest correlate of a variety of antisocial behaviors relative to the other FFM
domains. Though there is substantial evidence that (low) agreeableness is the most
important personality correlate of various antisocial behaviors, this evidence is
descriptive and provides little information on the direction or processes underlying the
relation. Process-related research has started to provide more insight into how
agreeableness-related traits give rise to various antisocial and prosocial behaviors. The
proposed study looks to first replicate previous research on some of the potential
cognitive/emotional processes related to agreeableness, and then to conduct exploratory
analyses to identify which, if any, of the empirically identified facets of agreeableness
bear specific relations to the processes under study. Thus, the proposed project seeks to
merge developments across important domains of personality research, structural
research and process-based research, while also making use of open-science practices.
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INTRODUCTION

Hierarchical models of personality have been essential in outlining the structural
characteristics of personality traits. A substantial literature has developed around
prominent hierarchical models such as the Big Five (Goldberg, 1993) and the Five-Factor
Model (FFM; McCrae & John, 1992), both of which posit that personality traits are
organized hierarchically. The most often studied level of the hierarchy is represented by
the five broad domains of neuroticism, extraversion, openness, agreeableness, and
conscientiousness. (Low) agreeableness, referred to as antagonism within clinical
nosologies (American Psychiatric Association [APA], 2013), has emerged as a reliable
correlate of externalizing behaviors.
Meta-analytic evidence has shown that (low) agreeableness is the most robust
correlate of both antisocial and aggressive behavior relative to the other FFM domains
(Jones, Miller, & Lynam, 2011; Vize, Collison, Miller, & Lynam, 2019). Within broader
models of aggressive behavior, traits related to (low) agreeableness constitute important
risk factors in regard to whether or not individuals may act aggressively in certain
contexts (e.g., Finkel, 2007; Norlander & Eckhardt, 2005). (Low) agreeableness is also
well-represented in many externalizing-related disorders including antisocial personality
disorder (APD) and psychopathy (Miller et al., 2001), narcissistic personality disorder
(NPD; Miller et al., 2016), and borderline personality disorder (BPD; APA, 2013).
Although (low) agreeableness/antagonism consistently emerges as a correlate of
antisocial behavior, this work is merely descriptive, and much of it relies on self-reported
behavior. Research is needed that examines the proximal emotional and cognitive
processes that can clarify how antagonism may increase the likelihood of aggressive
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behavior. Presumably, affective and cognitive processes influence these behaviors and
occur further “upstream” than the behaviors themselves.
The current study will incorporate recent work that has empirically derived a
hierarchical framework of agreeableness-related traits beyond the domain itself (Crowe et
al., 2018) to further expand research that has focused on process accounts of
agreeableness. Much of the process-based literature has focused on assessing selfreported agreeableness at the domain level (e.g., Graziano & Tobin, 2013; Wilkowski &
Robinson, 2007; Wilkowski & Robinson, 2010). Specifically, we have two primary
research aims: 1) a confirmatory aim in which we seek to complete a pre-registered
replication of two earlier studies that have used different paradigms to investigate
cognitive/emotional manifestations of agreeableness and 2) an exploratory aim to expand
previous work by incorporating self-report assessment approaches that break the domain
of agreeableness into its constituent parts to explore whether process-related tasks show
divergent relations with empirically derived facets of agreeableness. In sum, the present
study aims to incorporate calls to increase open science practices in psychological
research (e.g., Nosek & Lakens, 2014) as well as recent work calling for the integration
of different domains of personality research (i.e., structural and process related
personality research; Baumert et al., 2017).
Theoretical Account of Agreeableness
Although agreeableness’ empirical history is shorter relative to other FFM
domains like extraversion and neuroticism, agreeableness-related traits have theoretical
links to behaviors that have figured prominently in human evolutionary history, such as
altruism and social cooperation (Brown & Brown, 2006; Riolo, Cohen, & Axelrod, 2001;
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Axelrod, 1984). Indeed, the consistent cross-cultural emergence of an agreeableness-like
domain using natural language approaches (e.g., Costa & McCrae, 1992; Heaven,
Connors, & Stones, 1994) suggests that agreeableness-related traits describe fundamental
ways in which human beings think about and relate to one another.
Though there is not a strict, agreed-upon definition of agreeableness, most
researchers broadly characterize agreeableness as a personality domain related to
individual differences in motivations to maintain positive social relations with others
(Graziano & Tobin, 2017; Graziano & Eisenberg, 1997). From this perspective,
individuals high in agreeableness are likely to be consistently motivated to maintain
harmonious relations across many interpersonal contexts, whether it be with a romantic
partner or an acquaintance. At the opposite pole, individuals low in agreeableness may
not place as much value on interpersonal harmony and would be more likely to sacrifice
interpersonal harmony for other goals.
Consistent with this account, a substantial empirical literature has shown that high
self-reported agreeableness is related to a variety of prosocial behaviors (Graziano,
Habashi, Sheese, & Tobin, 2007; Habashi, Graziano, & Hoover, 2016), more effective
management of interpersonal conflict, and positive functioning in interpersonal situations
more generally (e.g., Jensen-Campbell et al., 2002; Jensen-Campbell & Graziano, 2001).
Meanwhile, individuals who describe themselves as being low in agreeableness also
report being more aggressive (e.g., Miller & Lynam, 2006; Reardon, Tackett, & Lynam,
2018) and meta-analytic evidence has indicated that relative to other FFM domains, (low)
agreeableness shows the largest relations with a variety of self-reported antisocial
behaviors including reactive and proactive aggression, and non-violent antisocial
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behavior (Vize, Miller & Lynam, 2018; Vize, Collison, Miller, & Lynam, 2019). Recent
empirical work has also used multivariate techniques to show that the inclusion of
antagonism-related traits within broader constructs (e.g., psychopathy, narcissism) are
largely responsible for the broader constructs’ relations with antisocial and aggressive
behaviors (e.g., Vize et al., 2017; Vize, Miller, Collison, & Lynam, in press; Vize,
Collison, & Lynam, in press).
Other personality models like the HEXACO (Lee & Ashton, 2004) and
Interpersonal Circumplex (IPC; Wiggins & Broughton, 1985), have also provided
insights into how personality traits related to agreeableness relate to prosocial behaviors.
The HEXACO model includes both Agreeableness and Honesty/Humility (H/H)
domains. The theoretical distinction between the two domains is couched in terms of
interpersonal cooperation: H/H reflects a tendency to cooperate with others even when
there is opportunity to exploit them while HEXACO-Agreeableness reflects a tendency to
cooperate with others even when the other person has shown to be uncooperative
(Ashton, Lee, & de Vries, 2014). In other words, H/H is thought to assess a tendency to
actively cooperate while HEXACO-Agreeableness is thought to assess a tendency to
reactively cooperate (Hilbig, Glöckner, & Zettler, 2014). Although there is little evidence
that the H/H factor assesses traits that are not already adequately assessed by certain
measures of the FFM (e.g., the NEO-PI-R; Costa & McCrae, 1992; Miller et al., 2011,
Crowe et al., 2018), the HEXACO model has been leveraged to help explain how
personality is involved in various prosocial behaviors.
Most notable is the work by Hilbig and colleagues (Heck, Thielman, Moshagen,
& Hilbig, 2018; Hilbig & Zettler, 2015; Hilbig, Glöckner, & Zettler, 2014; Hilbig &
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Zettler, 2009). These researchers have investigated how self-reported H/H and
agreeableness (as conceptualized in the HEXACO, FFM, and BFI) relate to cheating,
exploitation, and cooperative behavior using a variety of paradigms. One paradigm used
in this research is the ultimatum game, in which one participant is tasked with allocating
some good (e.g., money or points) between themselves and another participant, and the
other participant can choose to accept or reject the offer. The consequences of the offer
being rejected are manipulated by the experimenter. The consequences can be set such
that the allocator does not receive any consequence if their offer is rejected (i.e., the
allocator has absolute power to offer whatever amount they see fit). Alternatively, if the
participant rejects an offer, both the allocator and their partner receive nothing (i.e., the
allocators partner has substantial power). Across the different allocation scenarios,
individuals high in self-reported H/H allocate a similar amount of points to themselves,
which highlights that individuals high in self-reported H/H show cooperative, prosocial
behavior even when they have the opportunity to benefit themselves without consequence
(Hilbig & Zettler, 2009). In regard to cheating behaviors, a recent analysis of 16 studies
utilizing basic cheating paradigms (e.g., do respondents lie about the results of a coin toss
or die roll to receive a payoff) found that both self-reported FFM-Agreeableness and H/H
were related to lower odds of cheating, with H/H showing a larger effect compared to
FFM-Agreeableness (Heck et al., 2018).
Within the IPC, Agreeableness maps onto the Affiliation (or Love) axis, while the
other primary axis of the IPC is termed Dominance which maps on to FFM extraversion.
Given that Agreeableness is conceptualized as largely interpersonal in nature, there is
strong correspondence between IPC-Affiliation and FFM-Agreeableness; the FFM and
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IPC are thought to complement one another (McCrae & Costa, 1989; Trapnell &
Wiggins, 1990). With its focus on interpersonal contexts, research utilizing interpersonal
theory has provided insights into how interpersonal tendencies are important to
understanding both adaptive (e.g., Hopwood et al., 2018) and maladaptive outcomes
(e.g., personality pathology; Wright et al., 2012). The theoretical underpinnings of
agreeableness outlined above provide important insights into the types of traits and
behaviors that fall under the umbrella of agreeableness. However, much of the empirical
work described above has been descriptive in nature, relying on self-report assessments
of agreeableness-related traits, and has kept its focus at the level of interpersonal
behaviors like altruistic helping behaviors or aggression. Greater insights may be gained
from exploring the more “upstream” affective and cognitive processes of agreeableness.
Agreeableness-Related Processes
The large majority of research on agreeableness assesses the domain with selfreport measures. Specifically, respondents are typically asked to report their perception of
their thoughts/behaviors aggregated across extended periods of time. Process based
personality assessment is notably less aggregated (i.e., confined to a specific context) and
often relies on task performance. It is important to note that in the following discussion,
we diverge from the typical conceptualization of agreeableness-related processes that
views processes as outcomes driven by self-reported agreeableness. Research in this area
tends to frame results so as to suggest trait agreeableness influences or affects
cognitive/emotional processes believed to be involved in more downstream, agreeable
behaviors. However, framing results in this manner leads to issues of circular
reasoning—a self-reported trait influences processes that are believed to give rise to the
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patterns of behaviors reflected in the self-reported trait itself (Baumert et al., 2017).
Instead, we emphasize that individual differences in behavior, self-reported traits, and
cognitive/affective processes are all part of a broader personality domain despite
differences in assessment approaches and degrees of abstraction of the broader trait.
Process based personality research has become more common as researchers look
beyond descriptive personality research to better understand how various traits come to
be expressed in different contexts. As Baumert et al. (2017) highlight:

Process-oriented research in personality has primarily addressed this key
task of explaining behavior. Process-oriented theories describe ideas about
the particular intra-individual processes that guide behavior in transaction
with situational cues and affordances. These theories propose systematic
inter-individual differences in how these processes unfold. (p. 504)

Though the definition above applies equally well to interpersonal processes (e.g., the
macro-level processes at play in a dyadic interaction), we are primarily focused on
cognitive/emotional processes. Thus, this account of process-oriented research suggests
that individual differences in cognitive and emotional processes can be thought of as part
of the network that constitutes a personality domain. In turn, process oriented research
takes a performance based assessment approach (e.g., reaction time during a theoretically
relevant task) in order to better understand how individual differences may manifest in
specific contexts.
There are a small number of researchers who have aimed to explicate which
specific cognitive and affective processes may be reliable indicators of agreeableness.
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Robinson and colleagues (e.g., Meier & Robinson, 2004; Meier, Robinson, & Wilkowski,
2006; Robinson, 2007; Wilkowski, Robinson, & Meier, 2006) have offered processrelated understandings of multiple FFM domains, including agreeableness. These authors
highlight that multiple processes intervene between the time a stimulus is first processed
and subsequent emotional and behavioral outcomes. In turn, there are important stages
throughout the course of these processes where individual differences relevant to
agreeableness may be observed.
Robinson (2007) argues that individual differences in agreeableness are likely to
manifest during two stages of processing: affect control and emotion control, where the
former is related to processes that intervene to counteract priming effects related to
affective thoughts and the latter is related to reducing the likelihood that the affective
thoughts lead to further downstream emotional reactions (e.g., an angry facial
expression). At both of these stages, individual differences in agreeableness manifest as
inhibitory processes. In regard to affect control, Wilkowski and Robinson (2007) propose
that individual differences in agreeableness can be demonstrated through re-appraisals of
initially hostile interpretations of stimuli. In relation to emotional control, the authors
argue that agreeableness-related processes are involved in actively suppressing outward
manifestations of anger (e.g., aggression).
Concerning affective control, research has found that individuals high in selfreported agreeableness are able to more quickly categorize prosocial target words
following a hostility-related priming word, whereas those low in self-reported
agreeableness were slower to categorize the same prosocial target words following the
hostility-related prime (Meier et al., 2006). In other words, the accessibility of supposed
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prosocial thoughts actually increases following a hostile prime for individuals high in
self-reported agreeableness, which the authors suggest may be a product of an automatic
“defusing” process that takes place after recognition of a hostile stimulus. In regard to
emotional control, research has shown that neuroticism’s relation with trait anger and
self-reported aggression is moderated by agreeableness, such that the relation is
attenuated for individuals who are also high in agreeableness (Ode, Robinson, &
Wilkowski, 2008). Moreover, though individuals high in self-reported agreeableness are
just as quick to characterize words in terms of their blameworthiness (e.g., words like
negligence or malpractice), the ability to quickly characterize such words was only
related to antagonistic behavior for those low in agreeableness (Meier & Robinson,
2004). These results suggest that the accessibility of hostile thoughts may not differ
between individuals low and high in agreeableness, but agreeable individuals may inhibit
the initial hostile thoughts from leading to further emotional reactions, and in turn,
aggressive behaviors.
Additional research, focusing on Gross’ (1998) model of emotion regulation
stages, found that individual differences in self-reported agreeableness were related to
Gross’ first stage of emotion regulation, situation selection. Using a picture viewing task
where participants could view positively and negatively valenced pictures for as long as
they wanted, Bresin & Robinson (2015) found that individuals low in agreeableness spent
a longer amount of time viewing negative pictures compared to positive pictures, while
individuals high in agreeableness showed no such preference (i.e., highly agreeable
individuals were quicker to move on to the next picture compared to disagreeable
individuals). In a separate study (Study 3; Bresin & Robinson, 2015), the authors found
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that individuals high in agreeableness showed a significantly stronger preference for
positively valenced activities (e.g., having to choose between watching a movie described
as a “gut-busting comedy” versus a “fast-paced, violent thriller”). These results were
taken to suggest that agreeableness manifests in the earliest stage of emotion regulation:
the types of stimuli one is likely to be exposed to in the first place.
Other process related accounts of agreeableness are largely complementary to the
views of Robinson and colleagues. Graziano and colleagues (2010; 2013) have
emphasized the role of agreeableness in dual-process models of behavior which have
been proposed to help explain behaviors with close ties to agreeableness (e.g., helping
behaviors and prejudice). The dual-process model emphasizes that two competing
cognitive and emotional processes are activated by an external stimulus. In the case of
helping, the stimulus may be someone in distress that requires assistance. The two
processes activated are that of personal distress and empathic concern, with the former
being more strongly related to neuroticism and the latter related to agreeableness.
Graziano and Habashi (2010) argue that personal distress occurs first, followed by
empathic concern and these two states are opponent processes. In other words, they argue
that empathic concern works to inhibit personal distress, which otherwise may result in
escape or avoidance from the situation if left unchecked, assuming escape/avoidance
behaviors are available.
In sum, process models of agreeableness suggest that inhibitory processes may
help explain how people come to act in agreeable ways. Specifically, these processes
have been invoked to explain how prosocial behaviors may come about (e.g., helping
others in distress), as well as the avoidance of antisocial behaviors (e.g., aggression).
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These models are also consistent with developmental research that has shown traits
related to self-regulation and inhibitory control are the developmental precursors to traits
related to agreeableness and conscientiousness (e.g., Jensen-Campbell et al., 2002; De
Pauw & Mervielde, 2010). However, all of the empirical support for these models
considered thus far has used assessment approaches that only consider agreeableness at
the domain level. Recent work within personality assessment has provided a compelling
rationale for looking beyond the domain level.
Studying Personality at Different Levels of Specificity
In recent decades, researchers have examined self-reported personality at varying
degrees of specificity within the broader FFM hierarchy. For example, at the most finegrained level of analysis one can examine individual items within self-report personality
measures (termed “nuances”; Mõttus et al., 2017). At a less specific level, particular
measures of the FFM like the NEO-PI-R (Costa & McCrae, 1992) allow one to make use
of facet scales that assess related but conceptually distinct traits within a domain (e.g., the
Trust and Modesty facet scales from the agreeableness domain). Other work has
identified ten personality “aspects” that lie between the facets and domains (DeYoung,
Quilty, & Peterson, 2007). These self-report assessment approaches have demonstrated
that moving beyond domain level analyses can provide useful information about more
specific, homogenous features of personality that exist within the broader domains
(Smith, McCarthy, & Zapolski, 2009). Of most relevance to the present paper is work
that has examined the predictive utility of the FFM facet scales.
In relation to the facets of agreeableness, meta-analytic evidence has shown that
although all agreeableness facets are negatively related to antisocial behavior and
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aggression, some facet scales show larger negative relations than others (e.g., the
Compliance and Straightforwardness facets; Vize, Miller, & Lynam, 2018). Other work
has shown that the facet scales of agreeableness account for significant variance in
externalizing behavior outcomes, beyond that accounted for by the domain alone (e.g.,
Klimstra, Luyckx, Hale, & Goossens, 2014). Using dominance analysis, Vize and
colleagues (2017) showed that the antagonism facet scales of an FFM-based measure of
narcissism showed differential importance in their relations to various self-reported
externalizing outcomes.
Importantly, facet scales within broader domains may also demonstrate divergent
or even opposing relations. Thus, domain-focused assessment approaches may lead to
inappropriate estimates of the broad domains’ empirical relations. The clearest example
of such findings is found for extraversion. Within extraversion, facet scales related to
positive emotionality (e.g., the Warmth and Positive Emotions scales from the NEO-PIR) tend to show negative relations with externalizing outcomes, while facet scales related
to excitement/thrill seeking are positively related to the same externalizing outcomes with
the end result being null relations between the domain and these outcomes (Watson,
Stasik, Ellickson-Larew, & Stanton, 2015; Jones, Miller, & Lynam, 2011).
However, current FFM instruments include facet scales that are conceptuallybased rather than empirically derived (Costa, McCrae, & Dye, 1991). Work has now been
conducted to empirically explicate the hierarchical structure of traits within the broader
domains of extraversion (Watson, Stasik, Ellickson-Larew, & Stanton, 2015),
conscientiousness (Roberts, Chernyshenko, Stark, & Goldberg, 2005), and most recently,
agreeableness (Crowe et al., 2018). Crowe and colleagues (2018) used the
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“bass-ackwards” approach (Goldberg, 2006) to empirically identify the underlying
structure of the agreeableness domain based on 22 self-report agreeableness scales (initial
item pool of N=131). In doing so, Crowe and colleagues were able to identify, in a stepwise fashion, the structure of agreeableness that emerged starting at the broadest level
(i.e., the agreeableness domain) to more specific but still conceptually coherent factors
while also estimating the interrelations of the extracted factors at each step of the
analysis.
The results for agreeableness showed that at the final level of the hierarchy at
which the factors remained interpretable and contained relatively homogenous content, 5
factors were shown to underlie the broader domain. These factors were labeled
compassion (vs. callousness), morality (vs. immorality), modesty (vs. arrogance),
affability (vs. combativeness), and trust (vs. distrust). The five factors demonstrated
divergent validity with relevant outcomes like proactive and reactive aggression (r range
= -.13 to -.50; the affability factor showed the strongest negative relations to both
outcomes), and drug use and criminal behavior (r range among the factors = .07 to -.34;
the morality factor showed the strongest negative relations to both outcomes).
The Current Study
Although the merits of studying self-reported agreeableness at more fine-grained
levels of analysis have been supported in numerous studies, work on agreeablenessrelated processes has yet to investigate how these finer-grained assessments may inform
process-based research. Thus, the aim of the present study is to first replicate results from
process-focused work on agreeableness using the same experimental designs and
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paradigms in previously published research. Next, we will examine whether these
paradigms relate to specific facets of agreeableness.
In regard to the first aim, calls for more replication efforts and increased
methodological rigor have become more prominent in light of the fact that many
psychological findings appear to be less robust than initially thought (Open Science
Collaboration, 2015). A variety of reasons have been proposed to explain why many
findings may not replicate (e.g., Hoenig & Heisey, 2001; Nosek, Spies, & Motyl, 2017;
Simonsohn, Nelson, & Simmons, 2014). In response, many researchers have argued for
incentivizing replication studies and the use of open science practices which emphasize
transparency throughout the research and publication process (e.g., Nosek & Lakens,
2014; Simonsohn, 2015). Partly in response to these arguments, the present project
focuses on replicating previous research findings and also on incorporating the best
available open science practices.
In regard to assessment of agreeableness processes, there are two primary reasons
for incorporating recent advancements in self-reported agreeableness assessment. First, it
remains an open question whether task performance assessments of agreeableness will be
related to distinct, self-reported facets of agreeableness. Much of the work that has
demonstrated the discriminant utility of facet scales has tended to use self-reported
behavior outcomes, and to a lesser extent, actual behavioral outcomes (Paunonen &
Ashton, 2001).
Second, incorporating the use of facets in studying agreeableness-related
processes has the potential to inform and expand upon theoretical accounts of
agreeableness. If agreeableness facets do show positive relations with process tasks (e.g.,
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the Affability facet is the primary driving force of the relation the broader agreeableness
domain has shown with specific cognitive tasks), it suggests that there are characteristics
unique to the facet that may be differentially important to understanding the processes
that lead to antisocial behavior. However, results showing a positive relationship with the
domain but no divergence across facets suggest that the task-based paradigms are likely
assessing agreeableness content that is not unique to a particular self-reported facet of
agreeableness. In order for such conclusions to be drawn, however, it requires the use of
different paradigms that allow for potential differences in relations to emerge in the first
place. The present study will make use of 2 separate paradigms examining agreeablenessrelated processes. The paradigms are taken from previously published research. The
utility in first replicating previous effects found for the process-based paradigms is that it
allows greater confidence that the paradigms are validly assessing processes that fall
within the network of agreeableness. In other words, as research on the FFM moves
beyond descriptive work, it is essential that paradigms used to assess purported processes
of specific personality domains are valid.
Though there are a variety of process-based tasks that could be chosen, we chose
the paradigms for the proposed study based on their purported location within processbased models of behavior and emotion. Specifically, the two paradigms fall at different
stages of stimuli processing (Crick & Dodge, 1996; Gross, 1998) ranging from the
earliest stages (i.e., choosing what situations one exposes oneself to) to later stages
involving attentional control. Thus, it is important to note that the cognitive-emotional
process paradigms chosen for the current study assess very specific processes underlying
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differences in agreeableness; numerous other processes are also relevant to this area of
research.
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METHOD

Participants
Participants were recruited from Amazon’s Mechanical Turk, an online crowdsourcing platform (MTurk; Paolacci & Chandler, 2014), and were paid a total of $2.50
for their participation in the study. The planned sample size was approximately 500 based
on power requirements (see Power Analyses section below). We planned to recruit 600
MTurk workers, and 599 workers complete the protocol. After removing participant data
based on exclusion criteria (described in the results section), the final sample size was N
= 517.
In the studies we sought to replicate, undergraduate participants were used, as
opposed to MTurk workers. However, based on the theoretical underpinnings of the
original studies, there is no reason to expect that personality processes will function
differently across undergrad versus MTurk samples. Furthermore, the recently published
Many Labs 2 project found that very little variability in effect sizes could be attributable
to “hidden moderators” (e.g., lab-based study vs. online, WEIRD vs. less WEIRD
samples, etc.; Klein et al., 2015).
Self-Report Measures
Demographics Questionnaire
The demographics questionnaire asked basic questions regarding gender, age,
ethnicity, education level, and employment status.
Goldberg’s Big Five Markers
Goldberg’s Big Five Markers (BFM; Goldberg, 1992) is a 50-item self-report
inventory that is widely used to assess the five domains of the Big Five personality
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model. The 10-item Agreeableness scale from the BFM was used to assess Agreeableness
in the studies the current project seeks to replicate. Thus, only the items from the BFM
that assess Agreeableness were administered to participants. The internal consistency (α)
of BFM-Agreeableness was .90.
International Personality Item Pool-NEO (IPIP-NEO)
The IPIP-NEO-120 (Maples et al., 2014) is a freely available self-report measure
of personality designed to assess the FFM. Like the NEO-PI-R, the IPIP-NEO includes
facet scales for each FFM domain. Previous work has shown that the IPIP-NEO reliably
and validly assesses the FFM domains and facets (Maples, et al., 2014). All domains of
the IPIP-NEO were administered.
As previously mentioned, Crowe et al. (2018) identified 5 subfactors underlying
the domain of agreeableness: compassion, morality, modesty, affability, and trust. The
results from Crowe et al. (2018) also showed that the agreeableness facet scales from the
IPIP-NEO strongly relate to each of the empirically derived agreeableness factors (r
range = .82 to .89) and can thus serve as proxies of the factors identified in their article.
The IPIP-NEO facet scales include altruism, sympathy, morality, trust, cooperativeness,
and modesty. The one exception was the modesty facet scale from the IPIP-NEO which
showed a less than ideal relation with the modesty (vs. arrogance) factor (r = .55). Thus,
we substituted the Modesty subscale (10 items) of the Facet Inventory of the Five Factor
Model (FI-FFM; Simms, 2009), which was strongly correlated with the modesty factor (r
= .89) identified in the Crowe et al. (2018) study. Internal consistencies of the facet scales
were .72 (Morality), .75 (Altruism), .76 (Cooperativeness), .87 (Trust), and .89 (Modesty)
while the internal consistency of the IPIP-Agreeableness domain scale was .87.
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Conditional Reasoning Test for Aggression (CRT-A)
The CRT-A (James et al. 2005) is a 22-item conditional reasoning questionnaire
that is designed to assess participants’ cognitive precursors to aggression. Participants’
are presented with 22 reasoning problems and must select one of four options. Of the four
options, there is one “aggressive” response option, a non-aggressive response option, and
two illogical response options. Scores on the CRT-A are calculated by giving participants
a 1 on every item where they choose the aggressive option, a 0 for choosing an illogical
response option, and a -1 for the non-aggressive option. Two example items from the
CRT-A are displayed in Appendix C. The CRT-A was chosen for inclusion due to its
purpose of indirectly assessing (it is described to participants as a task of logical
reasoning) the implicit biases that make certain individuals more likely to engage in
aggressive behavior. The CRT-A has been validated across a range of samples; its
relation with behavioral criteria across these samples (mean correlation =.44) has
exceeded those typically seen for tests of aptitude and self-reported personality. The
internal consistency of the CRT-A total score was low (α = .33; but see Lebreton,
Grimaldi, & Schoen, 2018 for a discussion of internal consistency as it applies to
conditional reasoning tasks).
Elemental Psychopathy Assessment-Short Form (EPA-SF)
The EPA-SF (Lynam et al., 2013) is a 72-item short form of the full-length EPA
(Lynam et al., 2011). It is a self-report measure of psychopathy that provides scores on 18
psychopathic traits as well as a global psychopathy score. A global score can be
calculated by taking the mean of the scores on all 72 items, yielding an aggregate score
ranging from one to five. Participants rate the items on a 5-point Likert scale ranging
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from disagree strongly to agree strongly. The EPA-SF is underlain by four factors:
Antagonism (consisting of Callousness, Coldness, Distrust, Manipulation, and Selfcenteredness), Disinhibition (Opposition, Rashness, Thrill-Seeking, Urgency, Disobliged,
Impersistence), Emotional Stability (Unconcern, Self-contented, Invulnerable), and
Narcissism (Anger, Dominance, Self-assured, Arrogance). Although the EPA-SF was
included in our battery of self-report assessments, analyses focused on the EPA-SF were
not the focus of the pre-registered report and thus were not included in our planned
analyses nor in any results in the registered report.
However, in order to assess for careless or invalid patterns of responding, two
validity scales (Too Good to be True and Infrequency; 8 items each) from the original
EPA (Lynam et al., 2011) were administered to participants. Example items include “I
have never in my life been angry at another person” and “I try to eat something almost
every day.”
Reactive-Proactive Aggression Questionnaire (RPQ)
The RPQ (Raine et al., 2006) is a 23-item self-report measure which measures
both reactive and proactive aggression. Participants endorse items by choosing either 0
(never), 1 (sometimes), or 2 (often). Examples include “Had fights with others to show
who was on top” and “Reacted angrily when provoked by others.” Internal consistencies
for the subscales were .82 (Reactive Aggression) and .84 (Proactive Aggression).
Crime and Analogous Behavior Scale (CAB)
The CAB (Miller & Lynam, 2003) is a self-report measure that asks respondents
whether or not they have engaged in a range of activities over the past year and the
frequency of such activities. Items assess a variety of externalizing behaviors including
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substance use, physical aggression, stealing, and gambling. In line with previous
research, four subscales were computed: aggressive/violent behavior (α = .43), nonviolent antisocial behavior (α = .62), substance use (α = .67), and gambling (α = .76).
Paradigms
Situation Selection Task
The situation selection paradigm used by Bresin and Robinson (2015) involves
examining the amount of time spent looking at negatively and positively valenced
pictures from the International Affective Picture System (IAPS; Lang, Bradley, &
Cuthbert, 1997). Specifically, 50 pictures of each valence (i.e., positive and negative;
matched on arousal) were presented to participants in a random sequence. The same 100
IAPS pictures used in the original study were used in the current study. Participants
simply pressed the spacebar when they were done viewing the picture. Responses faster
than 300 ms resulted in a text display encouraging participants to take time to view each
picture. Viewing time of the pictures served as the dependent variable. In their original
study, Bresin and Robinson (2015) found that there was a main effect of picture valence
such that on average, participants viewed negatively valenced pictures longer than
positively valenced pictures. However, this effect was moderated by agreeableness:
individuals low in agreeableness spent longer amounts of time viewing negative images
compared to positive images while individuals high in agreeableness displayed no
preference for negative pictures compared to positive pictures.
The reliabilities of reaction times were computed separately for positive and
negative pictures using split half reliabilities, split by even and odd trial numbers. The
reliability of reaction time differences between positive and negative pictures (i.e., RT for
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positive pictures – RT for negative pictures) was also calculated using the same split-half
procedure. All split-half reliabilities were then corrected using the Spearman-Brown
formula. The corrected split-half reliabilities of negative, positive, and the difference
between negative-positive trials were .63, .64, and .36, respectively. 1
Spatial Attention Paradigm
Based on an extension of well-established spatial attention paradigms (Posner et
al., 1980), we made use of the task implemented in Wilkowski et al. (2006) to examine
participants’ ability to disengage attention from prosocial and antisocial cues in order to
respond to a target stimulus. For each trial of this task, a white fixation cross was
displayed at the center of the screen, with two rectangular boxes, depicted as transparent
with yellow borders, displayed to the left and right of the fixation cross. The boxes were
displayed 250 pixels to the left and right of the fixation cross, allowing for the targets to
be displayed at least one inch from the center across a range of different monitor sizes.
Trials were presented on a full screen (1000 x 800 pixel resolution) with a black
background. Participants were asked to categorize the prosocial or antisocial cue word
that is presented within either the left or right box by pressing the “q” or “p” key. A total
of 10 different cue words were used. The five antisocial cue words were shoot, hit, stab,
kill, kick and the five prosocial cue words were hug, smile, praise, help, give. Participants
were asked to categorize these words as either “helpful” or “hurtful” 2. The association

1

Though the split-half reliabilities of these variables were not reported in the original publication, they were
computed using the data made available by the original study authors. The corrected split-half reliabilities
of negative, positive, and the difference between negative-positive trials were .74, .80, and .36,
respectively. Thus, the split-half reliabilities were larger for positive and negative trials in the original
study, and the reliability of the difference between negative and positive trials was equivalent in the
original and current study.
2
These words are chosen over prosocial and antisocial because they are more likely to be familiar to
participants.
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between key (q or p) and cue type (helpful/hurtful) was counter-balanced across
participants. In addition, a banner was displayed at the top of the screen indicating “q =
helpful & p = hurtful” or “q = hurtful & p = helpful.” The cue word remained on the
screen until the computer registered a response. Once a response was registered, a 50 ms
blank delay occurred before the spatial target was presented. The spatial target appeared
randomly at either the same or opposite location of the cue word, and the target was
either the letter “q” or “p”. Participants were asked to press the corresponding key as
quickly as possible while maintaining accuracy. Following a response, a 200 ms delay
occurred before the start of the next trial. In cases where participants pressed the wrong
key when identifying the cue or target, a 4000 ms error message was displayed
encouraging participants to respond as accurately as possible. The sequence of cues
(antisocial or prosocial) and target locations (same or different) and target identities (q or
p) were determined randomly for each participant. Participants first completed 20
practice trials before completing 160 trials (approximately 40 trials per cell), the latter of
which were used for analyses.
Importantly, the spatial attention task described above differed slightly from the
one used in the Wilkowski et al. (2006) publication. In the original study, participants
wore a headset with a microphone and audibly stated whether the cue was a helpful or
hurtful word. After a vocal response had been registered, the target (either a q or p) was
then presented and participants had to press the corresponding key as quickly as possible.
Because the study was completed online, vocal responses were not considered. As
mentioned, participants instead categorized the cue as helpful/hurtful by pressing either
the “q” or “p” keys. In order to ensure that this deviation did not substantively alter the
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fidelity of the replication effort, the corresponding author was contacted by email and the
potential modification was explained while planning the study. The corresponding author
offered that the banner indicating what letter corresponded to what type of cue (i.e., the
banner that reads “q = helpful & p = hurtful”) can be displayed to minimize potential
difficulties of the task but otherwise stated that the modification should not impact the
validity of the paradigm (B. Wilkowski, personal communication, March 23, 2018).
An additional concern is whether reaction time data collected over online
platforms allowed for the necessary precision required for most reaction time-based tasks.
Recent work has shown that online platforms can indeed be relied on to produce reliable
results for cognitive and perceptual experiments (e.g., Germine et al., 2012). Relatedly,
Crump, McDonnell, & Gureckis (2013) made use of MTurk samples to examine the
validity of results for a variety of reaction time tasks that require millisecond control,
including the Posner cuing task. The Posner cueing task was presented to workers as an
HTML web page with the task flow controlled by JavaScript code which was run locally
in each MTurker’s web browser. The results for the Posner task showed that the typically
observed cuing effects were replicated, and even small reaction time effects (~20 ms)
could be reliably measured despite the high likelihood that there was variability in web
browsers and computer hardware used by the participants. The software used for the
present project also made use of JavaScript code to run the experimental tasks, and was
run locally on participants’ web browsers.
The reaction time outcome examined was the 3-way interaction effect of
agreeableness, cue type (prosocial vs. antisocial), and location (target and cue appear at
the same location vs. target and cue appear at opposite locations) on target reaction time.
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Wilkowski et al. (2006) found that the nature of the three-way interaction was such that
while individuals low in agreeableness showed a higher disengagement cost (i.e., the
reaction time difference between same vs. different target/cue location trials) after
categorizing antisocial cue words, individuals high in agreeableness show a higher
disengagement cost after categorizing prosocial cue words. The reliability for four
components of the spatial attention were computed: reaction time on valid trials, reaction
time on invalid trials, reaction time on antisocial cue/invalid trials, and reaction time on
prosocial cue/invalid trials using corrected split-half reliabilities. The split-half
reliabilities for valid trials was .52 and .59 for invalid trials. For antisocial cue/invalid
trials and prosocial cue/invalid trials, the respective reliabilities were both .56. 3
Planned Analyses and Hypotheses
Situation Selection Task
Due to the repeated nature of the situation selection task, a multilevel model
(MLM) was used to test hypotheses regarding the situation selection task. In contrast to
the original publication, we included the maximum number of random effects parameters.
There are various theoretical and statistical reasons to include the maximum number of
random effects parameters (e.g., Judd, Westfall, & Kenny, 2012; Westfall, Kenny, &
Judd, 2014), and the inclusion of the maximum number of random effects is generally
recommended in confirmatory testing contexts (Barr et al., 2013). Thus we aimed to
replicate the original findings under optimal testing conditions.

3
The split-half reliabilities of these components were not reported in the original publication. Using the data
made available by the corresponding author, the split-half reliabilities of valid and invalid trials were .44
and .46 while the reliabilities of the antisocial cue/invalid trials and prosocial cue/invalid trials were .46 and
.47, respectively. Thus, the split-half reliabilities in the present study were slightly larger than in the
original publication.
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For the picture viewing task, the random effects included random slope
parameters for the within-subject effect of picture and picture valence. Random intercepts
for subject, picture, and picture valence were also included. Picture valence was entered
as a level 1 predictor, with grand-mean centered agreeableness entered as a level 2
predictor. A two-way, cross-level interaction term (agreeableness x valence) was entered
to examine the effect of agreeableness and valence (coded 0/1 for positive/negative) on
picture viewing times.
Hypothesis 1. We aimed to replicate the finding that agreeableness will interact
with picture valence to predict viewing times of the IAPS pictures (original interaction
effect: F(1, 7191) = 4.52, p = .03) with individuals low in agreeableness viewing negative
pictures longer than positive pictures while individuals at high levels of agreeableness
will not show a preference for viewing negative pictures relative to viewing positive
pictures (Hypothesis 1a). Figure 1 displays the millisecond differences observed in the
original study (Bresin & Robinson, 2015) for picture viewing times as a function of
Agreeableness and picture valence. Similar to the original study, we tested for a main
effect of picture valence, predicting that participants, in general, will view negative
pictures longer than positive pictures (Hypothesis 1b).
Spatial Attention
Similar to the situation selection tasks, a MLM was used to analyze the results of
the spatial attention task, and the maximum number of random effects parameters were
included in the model. Specifically, we included random slopes for the within-person
effect of cue words (hit, kick, hug, etc), cue type (prosocial vs. antisocial), cue-target
location (same vs. different), and the interaction of cue type and cue-target location. We
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included random intercepts for participants, cue words, cue type, and cue-target location.
Cue type and cue/target location were entered as level 1 predictors, with grand-mean
centered agreeableness entered as a level 2 predictor. A three-way, cross-level interaction
term (agreeableness x cue x location) was entered in order to examine the effects of cue
and agreeableness on attention disengagement costs (the reaction time difference between
same vs. different cue/target location trials).
Hypothesis 2. We aimed to replicate the initial finding that agreeableness will be
significantly related to disengagement costs for individuals both high and low in
Agreeableness (original interaction effect: F(1, 64) = 6.52, p = .01), such that individuals
low in agreeableness will show disengagement costs for antisocial cues while individuals
high in agreeableness will show disengagement costs for prosocial cues (Hypothesis 2a;
see Figure 1 for disengagement costs as a function of Agreeableness and cue type
observed in the original study).
Exploratory Analyses
All primary analyses outlined above were confirmatory in nature and dealt with
replicating previous research findings. However, we also conducted similar analyses for
the facet scales of agreeableness in order to examine their potential unique predictive
abilities. Unfortunately, previous work did not lead to straightforward hypotheses for
facet level analyses, and thus, the facet analyses were exploratory. However, we offered
directional hypotheses for our exploratory analyses and tentative, facet-specific
hypotheses in some cases. All exploratory facet analyses were conducted regardless of
whether the primary analyses that focus on the broader domain showed significant
effects.
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Situation selection task. For the picture viewing task, the five agreeableness
facet scales were substituted for the broader domain and their respective interactions with
picture valence were examined. We did not have any a priori hypotheses for which facets
of Agreeableness would be differentially related to viewing positive versus negatively
valenced pictures. However, we expected that the nature of the relationship, if present,
will be the same as the relation predicted for the broader domain: those who are low on
the Agreeableness facet(s) will show a preference for negatively valenced pictures
(Hypothesis 3).
Spatial attention. Following the replication analysis focusing solely on the
agreeableness domain, the additional analyses that were conducted involved substituting
the five facet scales of agreeableness for the single agreeableness domain as level two
predictors. Then, the three-way, cross-level interactions between each of the facets and
cue x location was examined. This allowed for the exploration of whether any one of the
agreeableness facets shows unique effects above and beyond the other facets of
agreeableness. If the attentional processes involved in the spatial attention paradigm
outlined above are thought to index a necessary precursor to aggressive behavior, then the
facet most likely to predict disengagement costs would be (low) Cooperativeness
(Hypothesis 4) given previous meta-analytic evidence that has shown this facet to be
most strongly related to such behavior (e.g., Vize, Miller, Lynam, 2018). The nature of
the relation would be similar to the broader domain: individuals low in Cooperativeness
would show a larger disengagement cost on antisocial cue trials (Hypothesis 4a). We had
no a priori hypotheses regarding which agreeableness facets would be related to
disengagement costs on prosocial trials.
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To further explore the validity of the spatial attention paradigm as an indicator of
attentional biases that may increase aggression, we examined the relation between
disengagement costs from the spatial attention task and our measures of antisocial and
externalizing behavior (the CRT-A, RPQ, and CAB). We expected the disengagement
cost for trials with antisocial cue words (i.e., the difference in reaction times on trials with
same vs. different cue-target location when antisocial word cues are displayed) to be
significantly positively related to scores on the CRT-A (Hypothesis 5), and that the
relation between CRT-A and disengagement costs for antisocial cues would be accounted
for by their shared relation with agreeableness (Hypothesis 5a).
Two separate analyses were conducted. In the first, we examined the zero-order
correlation between disengagement cost for antisocial cue trials and the total score of the
CRT-A and compared it with the semipartial correlation between disengagement cost and
the CRT-A, accounting for agreeableness’ overlap with the CRT-A.
Next, we computed zero-order correlations between disengagement costs (for
both antisocial and prosocial cue word trials), the total score on the CRT-A, reactive and
proactive aggression subscales from the RPQ, and aggression, non-violent antisocial
behavior, substance use, and gambling subscales from the CAB. We expected to find a
positive manifold among our measures of antisocial behavior (the CRT-A, RPQ, and
CAB) and the disengagement cost on antisocial cue trials (Hypothesis 6). We
hypothesized that the correlations should be larger for subscales assessing aggression
compared to scales measuring self-reported gambling and substance use. We planned to
test the differences among these correlations using Steiger’s test of dependent
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correlations (Steiger, 1980). We also hypothesized Disengagement costs on prosocial cue
trials would be negatively related to measures of aggression.
Supplementary Analyses
In order to ensure that the primary results (i.e., replication-focused results) are not
due to the use of MLMs that include the maximum number of random effects parameters,
we conducted additional analyses with MLMs that only contain a single random effect
(random intercept for participants) for both the picture viewing and spatial attention
tasks. These supplementary models were equivalent to the models used in the original
studies. This allowed to examine whether the replicability of effects was reliant on
modeling decisions.
Based on the planned analyses, there was a total of 37 tests planned for the
exploratory hypotheses. To limit the proportion of Type I errors, we made use of the
false-discovery rate (FDR) correction (Benjamini et al., 2006), which limits the
proportion of false positives among significant findings, compared to other corrections
(e.g., Bonferroni) which guards against making any Type I error. The former correction
allows for greater statistical power while still taking into account a large number of tests.
The FDR was set to 5%, such that if all tests are statistically significant, 1 result is likely
to be a false positive.
Power Analyses
Because the present project is partially concerned with replicating previous
research on agreeableness-related processes, power analyses were conducted for each of
the primary planned analyses to ensure adequate power in detecting previously published
effects. Power analyses were conducted for both the spatial attention and picture viewing
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tasks. Power analyses were conducted using the ‘simr’ package (Green & Macleod, 2016)
in R (R Core Team, 2013). The ‘simr’ package allows for Monte Carlo simulation-based
power analyses to be conducted for linear mixed models and generalized linear mixed
models. Power analyses are conducted by first fitting a multilevel model to either pilot or
simulated data using the ‘lme4’ package (Bates, Machler, Bolker, & Walker, 2015). Next,
three steps are repeated over a pre-specified number of iterations: 1) a simulated value for
the response variable is generated based on the initial model fitting; 2) the model is refit;
3) a significance test is conducted for the effect of interest. Power is computed based on
the number of successes (i.e., significant results) and failures (i.e., non-significant results)
derived from the simulations.
In order to derive estimates for the mixed model parameters, the researchers that
served as corresponding authors for the Wilkowski et al. (2006) and Bresin & Robinson
(2015) publications were contacted by email. The rationale for the present study was
explained, and the original data used for the publication was requested for the purposes of
power analyses. 4 All authors provided the requested data. Although these publications
included multiple independent studies, only the data from Study 2 from Wilkowski et al.
(2006) and Study 2 from Bresin and Robinson (2015) were used for power analyses as
these samples used the tasks that will be used in the present study.
Multilevel models were then estimated for each of the tasks (spatial attention and
picture viewing) using the same model specification outlined in the planned analyses
section above (i.e., models with the maximum number of random effects). Results for the
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All pilot data and syntax necessary to reproduce the power analyses are available at https://osf.io/acqxu/.
The corresponding authors were contacted by e-mail and the authors provided consent to having the pilot
data posted on the OSF website.
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multilevel model power analyses can be seen in Table 1. Initial power analyses were
conducted using the raw data in order to estimate power for the previously published
results. However, assuming that published effect size estimates are reflective of the true
size of the effect can lead to biases in power estimation (Hoenig & Heisey, 2001). Thus,
once power was estimated for the original data, smaller effect sizes were specified for the
effect of interest (i.e., the interaction terms in the models) to examine the published
studies’ power to detect an effect if the ‘true’ effect was in fact smaller than the one
observed in the sample.
The specified decrease in effect size magnitude was based on substantive
considerations of what constituted a meaningful effect size. In other words, these
considerations were made in line with recommendations that power analyses ought to
consider the question, “What effect would one care about detecting?” (Morey & Lakens,
2016). To this end, we used the “detectability” heuristic (Simonsohn, 2015) to determine
the smallest effect size of interest. The “detectability” heuristic outlined by Simonsohn
(2015) focuses on statistical power and the sample size of the original study when
determining effects one would care about detecting. Specifically, the effects we cared
about detecting were those that the original studies would have had at least 33% power to
detect. If we were to have observed an effect size in our data that the original study would
have had a 20% chance of detecting (i.e., an effect that falls below the 33% criteria), it
suggests that the original study would not have been able to meaningfully distinguish the
effect from zero. This criterion remains informative even if we observe a small effect that
is nonetheless statistically significant; such a result would suggest that even though the
sign of the effect was replicated, the original study did not provide a meaningful
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understanding of the phenomenon. Thus, the effects we care about detecting are those
that the original studies would have had at least 33% power to detect. However, we note
that no single “replication statistic” exists—careful consideration of results is always
necessary in order to determine whether or not the original results are consistent or
inconsistent with the replication results.
Picture Viewing
The maximum number of random effect parameters were included in the model
for the spatial attention data with the exception of a random slope parameter for the
within-person effects of picture, as there were not enough observations in the data to
estimate the parameter. Assuming an effect size equivalent to the observed effect size in
the sample (which was marginally significant, compared to the significant fixed effect
observed when only a random intercept for participant was included in the model), power
was estimated at .48. We then substituted a smaller effect size for our power analyses and
conducted sensitivity analyses using the ‘simr’ package to determine what effect sizes the
original studies would have had a 33% chance of detecting, and used that effect size to
determine the necessary sample size to achieve 90% power. The results showed that with
a valence x agreeableness fixed effect of -.037, a sample size of approximately 500
participants was needed to achieve 90% power.
Spatial Attention
The same procedure described above was used to estimate power for the spatial
attention task. However, when including random effects parameters for the spatial
attention model, the inclusion of the parameters were a) estimated to be zero or close to
zero, b) lead to model convergence issues, or c) had no effect on the cue type x location x
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agreeableness fixed effect. Thus, power analyses were based on a MLM with only a
random intercept for participant included. Power was estimated at .60 for the original
study, assuming the true effect size was equal to the effect size observed in the sample.
After substituting a smaller effect size for the cue type x location x agreeableness effect
(that which the original study would have had a 33% chance of detecting), the results
showed that a sample of 500 would result in approximately 99% power to detect such an
effect. Because a sample of 500 would ensure adequate power for both the picture
viewing and spatial attention tasks, we planned to have a final sample of at least 500
participants.
Preregistration of Model Reduction Steps
As previously noted, including the maximal number of random effects parameters
lead to convergence issues for the spatial attention task. It is unclear whether similar
convergence issues would arise with a larger sample size. However, fitting maximal
models can lead to convergence issues as a consequence of using a model that is too
complex for the data (Bates, Kliegl, Vasishth, & Baayen, 2015). As a result, we applied
an iterative process of reducing model complexity when convergence issues arose for
either the spatial attention or picture viewing multilevel models. First, we constrained the
correlation among random effects parameters to zero, and tested whether this constraint
significantly decreases goodness of fit for the model. Should the models still not
converge after imposing the zero-correlation constraint, we examined whether the
elimination of random effects parameters lead to significant decreases in goodness of fit.
We first tested higher order random effects before testing the lower order random effects
nested within them. For example, the random slope parameter for the Cue Type x
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Location interaction was tested before either the random slope parameters of Cue Type or
Location in the spatial attention model. We tested for convergence each time a random
effect parameter is eliminated, and repeated this process until convergence occurs.
Procedure
The situation selection and spatial attention paradigms were programmed using
PsyToolkit (Stoet, 2010; Stoet, 2017). PsyToolkit is a free to use online platform that
allows for researchers to design and implement a variety of cognitive experimental
paradigms online which than can be integrated with crowdsourcing platforms such as
MTurk. Participants were recruited through MTurk, and first completed the picture
viewing task and spatial attention task through the PsyToolkit website. 5 The order of
completion between the two tasks was decided randomly for each participant. Following
the completion of those tasks, participants completed the remainder of the protocol using
PsyToolkit’s survey platform. The remainder of the protocol included the self-report
measures and the CRT-A. The presentation of these measures was counter-balanced
across participants.
Participant Inclusion Criteria
To participate in the study, we required that MTurk workers be at least 18 yrs.
old, be English speakers, and have at least a 95% MTurk approval rating. In addition,
PsyToolkit allows for researchers to specify that a real keyboard and/or specific internet
browsers are required to complete the protocol. For the current study, participants were
required to have a real keyboard and to use either Google Chrome or Mozilla FireFox

5

This process was completed by having MTurk participants following a link to the PsyToolkit website,
which then assigns a unique ID to each participant which can be used to link information between the sites.
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(required for full screen display of the tasks) as their internet browser in order to
participate.
In order for participant data to be included in analyses, participants must have
completed the entirety of the protocol. Completion of the protocol was determined by
whether or not the participants have successfully entered a randomly generated code,
made available at the end of the protocol, into MTurk. Participant data from participants
who complete the protocol in an unrealistic amount of time was excluded. We expected
the protocol to take approximately 60-90 minutes to complete. Thus, participant data
from participants who completed the protocol in under 20 minutes was rejected.
A total of five attention check items were administered over the course of the
protocol (example item: “Please click the option that says “Very accurate””) in addition
to five “captcha” questions (i.e., open ended questions that have verifiable responses:
“What is 2+2?”). A failure of more than one of these ten items resulted in the
participant’s data being rejected. As previously mentioned, two validity scales (8 items
each; 1-5 Likert scale) from the EPA were also be administered. Similar to Lynam et al.
(2011), participants were considered invalid responders and their data rejected if their
responses for either scale were 2.75 standard deviations above the sample average. Last,
participant data could not be filtered through a recently developed tool to flag suspicious
GPS coordinates that are present in the data (Prims & Motyl, 2018) as we mistakenly
assumed MTurk provided such information. Thus, geolocation checks for the data were
not conducted.
Inclusion Criteria for Trial Data
To ensure that data from “button mashing” during the reaction time tasks was
excluded, participants with response times faster than 300 ms for more than 10% of the
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total trials for either task were rejected. For the spatial attention paradigm, participants
who made errors on more than 20% of the total trials had their data excluded from
analyses.
In regard to the exclusion of outliers, we made use of the same outlier rules used
in the previous publications. Specifically, in Wilkowski et al. (2006), reaction time values
that were 2.5 SDs above or below the sample mean were windsorized before analyses
were conducted. In Bresin & Robinson (2015), any trials with reaction times faster than
300 ms were excluded from analyses and the same exclusion rule was used in the
proposed study. No data modification steps were described for longer picture viewing
times, and the range of reaction times in the data was reasonable (i.e., the longest viewing
time was 3,703 ms). Thus, we had no a priori rules for excluding longer viewing times.
Data Preparation
As is common for reaction time outcomes, the reaction times showed positive
skew. Assumptions of linear models include normality of the outcome variable, and
therefore the reaction time outcomes for the spatial attention task and picture viewing
task were log-transformed to correct for the skewness of the data (Zandt, 2008). In
addition, log-transformations of reaction time data were used in both the Wilkowski et al.
(2006) and Bresin & Robinson (2015) publications.
The preregistered protocol described above received in principle acceptance
before data collection began. The study registration can be found at the following link:
https://osf.io/gxnys.
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RESULTS

Data Exclusion
Data collection began on May 18th, 2019 with the goal of recruiting 600 MTurk
participants. Data collection was completed Friday, June 14th, 2019 and a total of 599
participants completed the protocol. Based on the preregistered exclusion criteria
regarding attention checks, time-to-completion, and re-captchas, 27 participants’ data
were excluded. The EPA Infrequency and Validity scales were then examined for the 572
remaining participants. Both scales showed relatively low levels of item endorsement
(Infrequency M = .75, SD = 1.28, Range = 0 to 6; Validity M = .98, SD = 1.41, Range = 0
to 7). Based on the preregistered exclusion criteria, 15 participants’ data were excluded
based on Infrequency scale scores, and 18 participants’ data excluded based on Virtue
scale scores. Next, reaction time data was examined in order to exclude any additional
participant data that showed an excessive number of mistakes (i.e., mistakes on 20% or
more of total trials on the Posner cueing task). A total of 22 participants’ data were
excluded based on this criterion leaving a final sample of N = 517, slightly above the
planned sample size of 500 participants. Due to a coding error, demographic information
was not available for 53 participants. In regard to the remaining 464 participants, the
average age of the participants was 37.52 years old (SD = 11.55) and participants were
predominantly Euro American (78%). The sample was 57% female, and 38% of the
participants reported having a bachelor’s degree.
Data Preparation
In accordance with the study preregistration, all reaction time data were logtransformed for primary analyses. The spatial attention task reaction time data were also
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windsorized, in line with the original study (Wilkowski et al., 2006) and the preregistered
analytical plan. In regard to reaction time outliers for the picture viewing task, a total of
333 trials (less than 0.1% of the total trials) were excluded from analyses due to being
faster than 300 ms. Additional picture viewing trial data that was excluded from analyses
were trials with reaction times longer than 20,000 milliseconds. The excessively long
reaction times suggested that the participant was not paying attention during the
particular trial. A total of 155 trials were removed for being longer than 20,000
milliseconds. In regard to the Posner cueing task, trials where participants made a
mistake categorizing the cue were also excluded (3,651 trials; less than 5% of total trials),
given that a 4,000 ms error message was displayed which would interfere with any
cueing effect. Because the latter two trial exclusion criteria were not preregistered, all
reaction time based results were conducted with and without the excluded trials. Any
differences or lack thereof are noted in the reported results. All agreeableness scales
(IPIP-NEO-Agreeableness, Big Five Markers-Agreeableness, all agreeableness facet
scales) were grand-mean centered for analyses.
Primary Confirmatory Analyses
A summary of all hypotheses, both confirmatory and exploratory, can be found in
Table 2. In addition, Table 2 contains summaries of both the statistical tests used to test
each hypothesis and the results for all focal hypotheses. Descriptive statistics for the
agreeableness scales are presented in Table 3.
Hypothesis 1: Agreeableness and Picture Viewing
To test hypothesis 1, we conducted a multilevel regression with the maximum
number of random effects. The random effects included random intercepts for subject,
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IAPS picture, and valence along with random slopes for the within-subject effect of
valence. 6 This model failed to converge, so in line with the preregistered steps to address
model convergence issues, the correlation between the random slopes for picture valence
was constrained to zero. The updated model failed to converge, so the random slopes
parameter for picture valence was removed. Model convergence was still not achieved so
a model was estimated only with two random intercepts: one for participant and one for
IAPS picture. This model converged and was used to test Hypothesis 2. The results
showed that there was no significant interaction between picture valence (0 = positive; 1
= negative) and IPIP-Agreeableness (B = -.001; 95% CI = -.004 to .001; t = -.42; p = .68),
contrary to Hypothesis 1. There was a main effect of IPIP-Agreeableness (B = .02; 95%
CI = .01 to .03; t = 2.84; p = .005) such that as individuals reported higher levels of
agreeableness, they viewed positively valenced pictures for longer periods of time. The
main effect of agreeableness was not consistent with Hypothesis 1a, which predicted that
individuals high in agreeableness would not show a preference for negatively valenced
pictures. Additionally, Hypothesis 1a was predicated on the interaction between
agreeableness and picture valence. There was also a main effect of picture valence (B =
.06; 95% CI = .01 to .12; t = 2.40; p = .02), and was consistent with Hypothesis 1b such
that individuals viewed negatively valenced pictures longer than positively valenced
pictures. The results were nearly identical when including trials where reaction times
exceeded 20,000 milliseconds.

6

A random slope for the within-person effect of picture could not be included because once trials were
excluded based on outlier exclusion rules, there were not enough observations in the data to estimate the
parameter.
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Hypothesis 2: Agreeableness and Spatial Attention
Similar to the picture viewing task, the maximum number of random effects were
initially specified for the spatial attention task. This included random intercepts for
subject, word (i.e., hit, kick, hug, etc.), cue type (prosocial vs. antisocial), and cue/target
location (same vs. different). In addition, random slopes were included for the withinsubject effects of word, cue type, and location. The maximally specified model failed to
converge, so the correlations among the random slopes were first constrained to zero. The
constraint allowed for model convergence, but also resulted in a singular fit. Inspection of
results showed that nearly all random effects were estimated to be zero or approximately
zero. In line with preregistered steps to deal with model convergence issues, the random
effects parameters were dropped with the exception of the random slope for participant.
The updated model showed no convergence issues and was used for testing the spatial
attention hypotheses.
The results showed no support for Hypothesis 2, as the three-way interaction
between agreeableness, cue type (0 = prosocial; 1 = antisocial), and cue/target location (0
= same; 1 = different) was approximately zero (B = .000; 95% CI = -.001 to .002; t = .26,
p = .79). There were also no significant two-way interactions. There were two main
effects that were significant. The main effect of cue/target location (B = .07; 95% CI =
.06 to .08; t = 26.52; p < .001) showed that participants had slower reaction times when
the cue and target were presented in different locations compared to when they were
presented in the same location (i.e., the Posner cueing effect). The other main effect was
observed for agreeableness (B = -.007; 95% CI = -.012 to -.001; t = -2.21; p = .03) such
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that as individuals reported higher levels of agreeableness, their reaction times were
faster on trials where a prosocial cue was shown at the same location as the target.
When the analyses were rerun while not excluding trials where participants
incorrectly identified the cue (3,651 trials), the results were essentially identical with only
the two main effects of agreeableness and cue/target location being significant. Both
effects were of similar magnitudes compared to when the trials were excluded.
Exploratory Analyses
Hypothesis 3: Agreeableness Facets and Picture Viewing
Although the confirmatory results showed no significant interaction between
agreeableness and picture valence, the preregistered analytical plan was to expand the
analyses to include the empirically identified facets of agreeableness (A1: Trust; A2:
Morality; A3: Altruism; A4: Cooperativeness; A5: Modesty) regardless of findings at the
confirmatory stage. Thus, using the same random effects specified in the model used to
test Hypothesis 1 (i.e., random intercepts for subject and picture), Hypothesis 3 was
tested. The results show no significant interactions between picture valence and
agreeableness facets (t range = -1.91 to 1.91; p range = .06 to .75). Two main effects
were observed. One main effect was observed for the Morality facet (B = .17; 95% CI =
.09 to .24; t = 4.29; p < .001) such that individuals who reported higher levels of Morality
spent a longer amount of time viewing positively valenced pictures compared to
negatively valenced pictures. The other main effect was observed for picture valence,
such that individuals viewed negative pictures longer than positive pictures (B = .06;
95% CI = .01 to .12; t = 2.40; p = .018). Similar to Hypothesis 1, the data did not support
the preregistered Hypothesis 3 predictions in regard to the interaction between picture
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valence and agreeableness. When the analyses were rerun with reaction times greater
than 20,000 milliseconds included (155 trials), the results did not change.
Hypothesis 4: Agreeableness Facets and Spatial Attention
Facet-level analyses were also conducted for the spatial attention task. The same
model used for the domain-level analysis was used for the facet-level analysis (only 1
random slope included for Subject). No three-way interaction between the agreeableness
facets, cue type, and location were observed (t range = -1.23 to 1.36; p range = .17 to
.88). One significant two-way interaction was observed for the Cue x Modesty interaction
(B = -.008; 95% CI = -.016 to -.000; t = -2.05; p = .04) such that individuals who reported
higher levels of Modesty were quicker to respond to targets after an antisocial cue was
presented at the same location as the target. There were two significant main effects. The
first was a main effect for Compliance (B = -.04; 95% CI = -.07 to -.01; t = -2.83; p =
.005), with individuals who reported higher levels of compliance being faster to respond
to prosocial cues presented at the same location as the target. The second main effect was
observed for location (B = .07; t = 29.76; 95% CI = .06 to .07; p < .001) and like the main
effect of location observed in the domain-level analysis, the main effect showed that
participants were slower to respond to the target when the cue and target were presented
at different locations. When analyses were rerun while including trials where mistakes
were made identifying the cue (3,651 trials), the results were largely the same with the
exception that there was also a significant main effect of Modesty (B = -.034; 95% CI = .065 to -.003; t = -2.16; p = .03) but this main effect was qualified by the two-way
interaction observed for Modesty and cue type which was slightly larger when the
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additional trials were included (B = -.009; 95% CI = -.017 to -.001; t = -2.29; p = .02).
Thus, the data did not provide support for Hypothesis 4 nor Hypothesis 4a.
Hypothesis 5: Spatial Attention and the CRT-A
Despite the lack of replicating the hypothesized three-way interaction in the
spatial attention task, the zero-order correlation between the Conditional Reasoning Test
of Aggression (CRT-A) and a disengagement cost score was still calculated. The
disengagement cost score was computed for each participant based on their average
reaction time on trials where an antisocial cue was presented at the opposite location of
the target minus the average reaction time on trials where an antisocial cue was presented
at the same location as the target. The zero-order correlation between disengagement cost
and the CRT-A total score was small, negative, and non-significant (r = -.04; 95% CI =
-.12 to .05). Because there was no correlation between disengagement cost and the CRTA, the test for Hypothesis 5a was not conducted. However, there was a significant
relationship between IPIP-Agreeableness and the CRT-A (r = -.18; 95% CI = -.09 to
-.26).
Hypothesis 6: Spatial Attention and Antisocial Behavior
The correlations among the disengagement cost (both antisocial and prosocial
disengagement cost, with the prosocial disengagement variable being computed in the
same manner as the antisocial disengagement variable) variables and the measures of
self-reported antisocial behavior (the Reactive-Proactive Aggression Questionnaire, the
CRT-A, and the Crime and Analogous Behaviors Scale) were also tested. The results are
presented in Table 4, and show that there was a positive manifold among the selfreported antisocial behavior scales (r range = .10 to .83) but the CRT-A was unrelated to
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the self-report measures of antisocial behavior. Additionally, none of the self-report
measures nor the CRT-A showed significant relations with the disengagement cost
variables with the exception of a positive correlation between disengagement costs on
prosocial trials and CAB-Gambling (r = .10; 95% CI =.02 to .19) . However, the
disengagement cost variables were significantly correlated with one another (r = .43;
95% CI = .36 to .50). Due to the lack of relations between the disengagement cost
variables and the self-reported antisocial variables, the preregistered Steiger tests of
dependent correlations were not conducted. In sum, the correlational results did not
provide support for Hypothesis 6.
Adjusting for Type I Error
In the preregistered analytical plan, the adjustment for the large number of
significance tests among the exploratory analyses was based on the false discovery rate
(FDR; Benjamini et al., 2006) adjustment. Furthermore, the adjustment was planned for a
total of 37 tests (10 interaction terms in the multilevel models; 27 correlation tests).
However, because main effects were interpreted in all the multilevel models, while the
tests of dependent correlations were not conducted, the total number of tests conducted
was 50 (all main effects and interactions in multilevel models = 35 tests; all correlations
= 15 tests). Based on the FDR adjustment, with a false discovery rate of 5%, three effects
did not meet the modified p value cutoff to be considered statistically significant: the
correlation between prosocial disengagement cost and CAB-Gambling, the two-way
interaction between Cue type and Modesty that was observed in the picture viewing
multilevel model, and the main effect of picture valence observed in the picture viewing
facet model. Notably, the FDR is a less conservative correction than the Bonferroni
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correction, and with 50 tests and a FDR set at 5%, approximately 2 tests will be false
positives. Given that there were only 5 tests that remained significant, a more
conservative FDR rate (e.g., 1%) may be justified. When the FDR is set at 1% (i.e., out of
50 tests, approximately one false positive may arise), the main effect of Compliance in
the spatial attention task no longer was considered statistically significant. After applying
the FDR adjustment, four out of the 50 effects from the exploratory analyses remained
significant: the main effect of location in the spatial attention task (i.e., the Posner cueing
effect), the main effect of Morality in the picture viewing task, the correlation between
prosocial and antisocial disengagement costs, and the correlation between IPIPAgreeableness and the total score of the CRT-A.
Supplementary Analyses
Although all confirmatory analyses aimed to replicate previously published
results using best practices in regard to modeling random effects in multilevel models, we
conducted supplementary analyses in order to exactly replicate the picture viewing and
spatial attention tasks. These analyses were conducted using the exact same model
specification as the original studies (only including a random intercept for Subject) and
also made use of the same agreeableness scale: the 10-item Agreeableness scale from
Goldberg’s Big Five Markers.
Picture Viewing
The results of the direct replication of the picture viewing task showed that the
interaction between picture valence (positive = 0; negative = 1) and BFM-Agreeableness
to be approximately zero (B = -.005; 95% CI = -.017 to .007; t = -.76; p = .45). There was
no main effect for BFM-Agreeableness, but there was a main effect of picture valence,
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such that at average levels of BFM-Agreeableness, participants tended to view negatively
valenced pictures longer (B = .06; 95% CI = .05 to .07; t = 13.73; p < .001). Thus, the
main effect of picture valence found in the original study was replicated, but not the focal
hypothesis regarding the interaction between picture valence and agreeableness. These
results were nearly identical when trial data with reaction times longer than 20,000 ms
were included in the analyses.
Spatial Attention
The results of the spatial attention task direct replication showed no significant
two-way interactions, nor the hypothesized three-way interaction between BFMAgreeableness, Cue/Target Location, and Cue Type (B = .002; t = .54; 95% CI = -.006 to
.010; p = .59). There was a significant main effect of location (i.e., the Posner cueing
effect), such that participants were slower to identify the target when the cue appeared at
the opposite location of the target (B = .07; 95% CI = .06 to .07; t = 29.77; p < .001).
There was a small but significant two-way interaction between cue type (0 = Prosocial; 1
= Antisocial) and agreeableness (B = -.006; 95% CI = -.012 to -.000; t = -2.00; p = .045),
such that as participants’ agreeableness increased, the reaction time to the target after an
antisocial cue was presented decreased. The nature of the two-way interaction was not
consistent with the effect of agreeableness observed in the original study.
When including trials where participants incorrectly identified the cue (3,651
trials), the main effect of location was slightly smaller (B = .06; 95% CI = .06 to .07; t =
27.32; p < .001) and the two-way interaction between cue type and agreeableness was not
significant. All other results remained essentially unchanged.
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DISCUSSION

The goal of the present study was to merge typically disconnected domains of
personality research in order to better understand agreeableness-related processes.
Focusing on two previously published studies that examined two purported processes of
agreeableness (situation selection and spatial attention), we aimed to replicate and extend
previous findings. As Table 2 highlights, with the exception of the main effect of picture
valence, no evidential support was found for the focal hypotheses investigated in the
current study, despite having notably high power (>94%) to detect effects that the
original studies would have had a 33% chance of detecting. Based on post-hoc sensitivity
analyses where the interaction effects observed for the tests of Hypotheses 1 and 2 in the
current study were substituted for the interaction effects observed in the original studies,
Bresin and Robinson (2015) would have had a 5% chance of detecting the two-way
interaction between agreeableness and picture valence. Wilkowski et al. (2006) would
have had a 4.6% chance of detecting the three-way interaction between cue type,
location, and agreeableness.
One could also substitute the lower bound of the confidence intervals on the
interaction effects, given that the original effects both had a negative sign. When
substituting the lower bounds of the confidence intervals (-.006 for the picture viewing
interaction; -.002 for the spatial attention interaction), the original studies would have had
a 7.8% (picture viewing) and 7.5% chance (spatial attention) of detecting interactions of
such magnitudes. These results highlight that the interaction effects examined in the
current study are close enough to zero that the original studies were unable to
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meaningfully study them. In turn, the original evidence of these interactions does not
appear to be informative.
It is also worth noting that both paradigms used in the current study had been
supported by conceptual replications in the original publications. Our results are in line
with other work that has found that conceptual replications do little to increase the
chances of independent, direct replication effects that are consistent with the original
findings (Kunert, 2016). In sum, the results suggest that under rigorous testing scenarios,
the indicators utilized in previous studies on agreeableness-related processes are not
robust measures of such processes.
Agreeableness and Situation Selection
We were unable to replicate the effect of primary interest in the picture viewing
task (i.e., the interaction between agreeableness and picture valence) but main effects of
agreeableness and picture valence were observed. In regard to the main effect of
agreeableness, it was in the expected direction given the previous results as the main
effect showed that as participants reported higher levels of agreeableness, they viewed all
pictures (positive and negative) for longer periods of time. The main effect of picture
valence, however, was consistent with the original effect such that participants viewed
negatively valenced pictures longer than positively valenced pictures. The main effect of
picture valence was observed in analyses where the maximum number of random effects
were included (i.e., random slopes for participant and picture) and IPIP-Agreeableness
was used to assess agreeableness, as well as in our supplemental analysis using the same
multilevel model and measure of agreeableness as the original publication. However, it is
worth noting that there is greater variability surrounding the point estimate in the
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multilevel model including a random intercept for picture, compared to the multilevel
model where this random effect is not included.
As previously noted, there are various reasons to include the maximum number of
random effects parameters (e.g., Judd, Westfall, & Kenny, 2012; Westfall, Kenny, &
Judd, 2014), and the inclusion of the maximum number of random effects is
recommended for confirmatory testing (Barr et al., 2013). Specific to the stimuli used in
the present (i.e., the 100 pictures from the IAPS), not including random effects for IAPS
pictures ignores two important features of the IAPS stimuli. First, it ignores that the 100
pictures are drawn from a larger population of pictures. Second, it ignores that different
pictures may have different effects on viewing times. The former feature of the IAPS
pictures is clearly true (1,196 pictures make up the collection of IAPS pictures; Lang et
al. 2008), and it seems plausible that different pictures will have different effects on
viewing times (e.g., there are differences in arousal ratings across the pictures). Without
accounting for these sources of variance in the data leads to Type I error rates well above
the standard threshold of .05 (Judd et al., 2012). Relatedly, if one is interested solely in
the fixed effects of a multilevel model, it is important to establish that the fixed effects
are robust to other systematic sources of variance in the data. Ultimately, the more
conservative estimate of the main effect of picture valence is likely to be more realistic,
compared to the main effect observed in the exact replication result where only a random
intercept for participant was included.
Agreeableness and Spatial Attention
The spatial attention task results showed that while the current study replicated
the Posner cueing effect found in the original study (i.e., participants took longer to react
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to the target on trials when the cue had been presented at an opposite location than the
target), no other effects from the original study replicated. There was a main effect of
agreeableness, such that individuals who reported higher levels of agreeableness had
faster reaction times on trials where a prosocial cue was shown at the same location as the
target. The nature of the effect was not in line with any hypotheses nor the results from
the original study and thus it is questionable if it is worth significant attention.
However, two considerations are worth mentioning concerning the inability to
replicate the initial findings of Wilkowski et al. (2006). First, a straightforward
explanation is that the original research was conducted before the field had begun to more
seriously address concerns over statistical power and the various issues regarding small
samples which can lead to overestimates of effects and/or false positives (Nelson,
Simmons, & Simonsohn, 2018). Alternatively, recent work has highlighted that
leveraging robust, cognitive paradigms to function as measures of reliable individual
difference processes may be misguided. Hedge, Powell, and Sumner (2018) highlight that
historically, two distinct approaches to psychological research have been implemented—
experimental and correlational approaches. Experimental research seeks to decrease
heterogeneity in the between-participant effect of interest. In other words, the Posner
cueing paradigm, like other paradigms from the experimental tradition, is designed to
minimize individual differences in order to produce robust, experimental effects that
consistently replicate across studies. This can be contrasted with the individual
differences approach to research (i.e., the correlational tradition), where there must be
reliable between-participant variability on some trait/construct so that measures of
individual differences can reliably rank-order individuals relative to one another. Thus,
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given the goals of many tasks derived from experimental research (minimize betweensubject variance), they are likely suboptimal tools for discovering robust individual
differences related to personality traits. Ultimately, what likely makes the Posner effect
robust across studies is its tendency not to be influenced by participant characteristics like
personality traits.
Despite the lack of replication of previous results regarding processes of
agreeableness, the goal of process-based approaches to studying agreeableness remains
important. Specifically, (low) agreeableness has shown to be the strongest correlate of
various antisocial behaviors (Vize et al., 2018) but much of this research, predominantly
composed of data from self-reported traits and outcomes, offers little in way of
explaining how agreeableness comes to be such a robust correlate of antisocial behavior.
Recent calls to integrate research on personality structure and personality processes (e.g.,
Baumert et al., 2018) provide compelling reasons to move towards integration of these
research areas in order to explain behavior and advance personality science. A variety of
interesting questions have yet to be explored regarding processes of agreeableness such
as whether processes organize themselves in the same way the traits are organized at the
population level (e.g., are there specific processes that underlie the Morality factor
compared to the Humility factor?), and how such processes may lead to the emergence of
agreeableness-related traits when studied over the course of development. Thus, an
important first step is to ensure that there are robust measures that can identify specific
processes that correspond to self-reported agreeableness.
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Future Directions and Recommendations
Though the current study was unable to replicate the previous effects found in
Bresin and Robinson (2015) and Wilkowski et al. (2006), the study focused on two
paradigms within a research area where a variety of paradigms have been employed.
Furthermore, the paradigms employed in the current study take a particular approach to
operationalizing personality “processes.” The paradigms used in the current study focus
on cognitive-emotional processes assessed by reaction times on behavioral tasks, which
were drawn from a larger research area that is concerned with developing robust
cognitive-processing models of personality (e.g., Wilkowski & Robinson, 2010;
Robinson, 2007; 2010).
In regard to cognitive-emotional processes and the paradigms used to
operationalize them, the current results suggest that further validation steps are likely
necessary to ensure that personality processes can be reliably assessed. In the current
context, the use of the term reliable encompasses both how the term is typically used in
experimental research (i.e., to describe an effect that consistently replicates across studies
with relatively consistent effect sizes) and how the term is used in individual differences
research (i.e., the measure consistently rank-orders individuals). This measurement-based
issue is essential in order to integrate structure and process-based research on personality
(Baumert et al., 2018).
Additionally, improved theoretical development of cognitive-emotional process
models will allow for clearer benchmarks in regard to the effects that process-based
measures ought to be able to detect in order to be considered reliable in the sense defined
above. Motivated by the lack of replicability of psychological findings, researchers have
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called for greater consideration of what effect sizes one would care about detecting (or
the smallest effect size of interest), and to power one’s study accordingly (Morey &
Lakens, 2016; Lakens, Scheel, & Isager, 2018). For example, in attempting to identify the
smallest effect size that was clinically relevant for patients undergoing treatment for
major depressive disorder symptoms, Cuijpers et al. (2014) identified an effect size of d =
.24 as corresponding to the smallest effect size that was still deemed clinically relevant. It
is not clear if the smallest effect of interest is clearly identified by existing theories on
cognitive-emotional processes of personality. For example, what degree of millisecond
difference is large enough to trigger more downstream cognitive and emotional processes
that in turn increase the propensity to act aggressively in a given scenario? An answer to
this question requires substantial elucidation of how statistical observations (e.g., an
effect size or statistical significance) map onto meaningful external criteria. It may be the
case that more exploratory work be done in this area. We argue that incorporating the
rapidly evolving methods of open science can help strengthen how robust such
exploratory work is and also clearly delineate between exploratory and confirmatory
work (Frankenhuis & Nettle, 2018).
Last, when considering agreeableness-related processes more specifically, it is
likely that if processes that are uniquely tied to downstream, agreeable behaviors can be
reliably assessed, they will be present in interpersonal situations. As noted in the
introduction, of the five domains of the Five-factor Model, agreeableness has the most
robust empirical and theoretical relations to behaviors, thoughts, and feelings rooted in
interpersonal contexts (Graziano & Tobin, 2017). In turn, another direction future
research can take is to study agreeableness-related processes at a more macro level (i.e.,
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in interpersonal contexts using momentary sampling techniques). Such research may in
turn inform which measures of cognitive-emotional are at play in interpersonal situations.
In a recent example of such work, Sun and Vazire (2019) had undergraduate
participants wear electronically activated recording devices that captured short audio
recordings of participants’ behaviors throughout the day over the course of 15 days. Their
results showed that while there was agreement between participants and coders in how
extraverted and conscientious participants acted, there was little agreement observed for
agreeableness suggesting that participants had relatively poor insight into how agreeable
or disagreeable they were acting in the moment. Other examples can be drawn from
research on interpersonal theory, where affiliation can be understood to be a marker of
agreeableness-related traits (McCrae & Costa, 1998). Using a sample of married couples,
Demody et al. (2017) investigated patterns of complementarity, which describes the
process by which as one individual acts more affiliatively, the other does as well and as
one individual acts more dominantly, the other acts more submissively. Using timevarying models, Demody and colleauges found that patterns of complementarity changed
over time within the dyads as they discussed their favorite aspects of their relationship.
The results showed that there were no changes in average affiliation for wives and
husbands over time, but on average, the complementarity of affiliative behaviors
increased over the course of their observed interactions.
Both studies provide examples of how agreeableness-related processes may be
studied in such a way to help inform other areas of process-based research. Importantly,
these more macro-focused processes are firmly grounded in interpersonal contexts, which
is likely a key feature of agreeableness-related processes. Ultimately, process-based
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accounts of agreeableness will be essential in order to explicate how agreeableness comes
to be related to a wide range of interpersonal outcomes (e.g., antisocial behaviors).
Research within psychological science continues to work towards heeding the growing
call to build a more robust research literature (Nosek et al., 2018). Process-based
personality research, like other research fields in psychology, can leverage such
improvements, such as preregistration, in order to effectively advance the empirical and
theoretical integration of process and structure-based personality research.
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APPENDIX A

Table 1
Complete Power Results for Multilevel Models
______________________________________________________________________________________
Paradigm
Sample Size
Coefficient
SE
Estimated Power (95 % CI)
______________________________________________________________________________________
Spatial Attention
Published Data

66

-.01

.005

.60 (.57 to .63)

Decreased ES

66

-.007



.33 (.30 to .36)

Decreased ES/Increased N

500

-.007



.99 (.98 to .99)

Published Data

122

-.048

.02

.48 (.45 to .52)

Decreased ES

122

-.037



.33 (.30 to .36)

Picture Viewing

Decreased ES/Increased N
500
-.037

.94 (.92 to .96)
______________________________________________________________________________________
Note: The dependent variable for the spatial attention and picture viewing tasks is log-transformed reaction
time; Decreased ES = effect size that the original studies would have had 33% power to detect; power
estimates are based on 1000 simulations; all estimates are the effect of most interest within each multi-level
model. For the spatial attention task, the estimate refers to the agreeableness x cue type x location effect.
For the picture viewing task, the estimate refers to the agreeableness x valence effect.

included in the model. Picture valence will be
entered as a level 1 predictor, with grand-mean
centered agreeableness entered as a level 2
predictor. A two-way, cross-level interaction

There will be a significant, two-way interaction

between Agreeableness and IAPS picture valence.

Based on our coding of picture valence, we expect

the sign of the interaction to be negative.

t = -.42; p = .68).

Agreeableness (B = -.001; 95% CI = .006 to .00;

valence (0 = positive; 1 = negative) and IPIP-

there was no significant interaction between picture

Contrary to Hypothesis 1, the results showed that

Result

t = 2.84; p = .005) such that as individuals reported

at higher levels of agreeableness.

(table continues)

tively valenced pictures for longer periods of time.
_________________________________________________________________________________________________________________________________

higher levels of agreeableness, they viewed posi-

IPIP-Agreeableness (B = .02; 95% CI = .01 to .03;

However, the effect of valence will decrease

ness and picture valence. Despite the lack of significant interaction, there was a main effect of

low (-1 SD) and high (+1 SD) in agreeableness.

preference for negatively valenced pictures,

was no significant interaction between agreeable-

Simple slope analysis not conducted because there

viewing them for a significantly longer time.

picture valence on viewing time for individuals

Simple slope analysis examining the effect of

Individuals low in Agreeableness will show a

Hypothesis 1a:

to test Hypothesis 1.
_________________________________________________________________________________________________________________________________

term (agreeableness x valence) will be entered

MLM with maximum number of random effects

Hypothesis 1: Agreeableness and Picture Viewing

How Hypothesis Will be Tested

Primary Analyses
_________________________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________________________

Hypotheses, Planned Analyses, and Results for Primary and Exploratory Research Questions

Table 2

79

Hypothesis 1.

valence, such that individuals will view

trary to Hypothesis 1b.

.06; 95% CI = .01 to .12; t = 2.40; p = .02), con-

There was a main effect of picture valence (B =

approximately zero (B = .00; 9% CI = -.001 to
.002; t = .26; p = .79).

will be entered as level 1 predictors; grand-mean
centered agreeableness entered as a level 2 predictor. Three-way, cross-level interaction term

ableness

cue type (0 = prosocial; 1 = antisocial), and

match between cue/target location for individuals high (+1 SD) and low (-1 SD) in agree-

higher disengagement costs when presented

with antisocial cue words compared to when

significant interaction.

Simple slope analyses are not conducted due to no

(table continues)

they are presented with prosocial cue words.
ableness.
_________________________________________________________________________________________________________________________________

the effect of cue word when there is a mis-

Simple slope analyses specifically examining

Individuals low in Agreeableness will show

Hypothesis 2a:

Hypothesis 2.
_________________________________________________________________________________________________________________________________

(agreeableness x cue x location) included to test

cue/target location (0 = same; 1 = different) was

social) and cue/target location (same/different)

Between cue type, cue/target location, and Agree-

the three-way interaction between agreeableness,

included in the model. Cue type (prosocial/anti-

There will be a significant three-way interaction

The results showed no support for Hypothesis 2, as

MLM with maximum number of random effects

Hypothesis 2: Agreeableness and Spatial Attention

_________________________________________________________________________________________________________________________________

positively valenced pictures.

negatively valenced pictured longer than

tested using the same MLM specified for

The main effect of picture valence will be

There will be a main effect of picture

Hypothesis 1b:

Primary Analyses
_________________________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________________________

80

fects included. Picture valence will be entered
as a level 1 predictor, with grand-mean centered
Agreeableness facets (5 total; Altruism, Sympathy, Morality, Trust, Cooperativeness, and
Modesty) entered as level 2 predictors. Twoway, cross-level interaction terms (Agreeableness facet x valence) will then be entered to
test Hypothesis 3.

Picture Viewing

We do not have an a priori hypothesis for which

facets of Agreeableness will be differentially re-

lated to viewing positive versus negatively va-

lenced pictures. However, should an effect be

observed, we expect that the nature of the rela-

tionship will be the same as that predicted for

the broader domain: those who score low on the

.75).

facets (t range = -1.91 to 1.91; p range = .06 to

ween picture valence and any of agreeableness

The results showed no significant interactions be-

fects included. Cue type (prosocial/antisocial)
and cue/target location (same/different) will be
entered as level 1predictors; grand-mean centered facets of Agreeableness (5 total; Altruism, Sympathy, Morality, Trust, Cooperativeness, and Modesty) entered as level 2 pre0-dictors. Three-way, cross-level interaction

Spatial Attention

Because the spatial attention paradigm has

been argued to assess biases in processing that

are related to forms of aggression, we expect

that the three-way interaction between the

Cooperativeness x cue type x location to be

significant, given the Cooperativeness facet’s

(t range = -1.23 to 1.36; p range = .17 to .88).

ness facets, cue type, and location were observed

No three-way interactions between the agreeable-

(table continues)

_________________________________________________________________________________________________________________________________

MLM with maximum number of random ef-

Hypothesis 4: Agreeableness Facets and

for negatively valenced pictures.
_________________________________________________________________________________________________________________________________

Agreeableness facet(s) will show a preference

MLM with maximum number of random ef-

Hypothesis 3: Agreeableness Facets and

Exploratory Analyses
_________________________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________________________
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Terms (Agreeableness facet x cue x location)

between cue/target location for individuals high
(+1 SD) and low (-1 SD) in Cooperativeness.

show higher disengagement costs when

presented with an antisocial cue word com-

significant interaction effects.

Simple slope analyses not conducted due to no

cost for antisocial cue trials and the total score
of the CRT-A.

Given the spatial attention task’s purported rela-

tion with aggression processes, we expect the

to .05).

tive, and non-significant (r = -.04; 95% CI = -.12

cost and the CRT-A total score was small, nega-

The zero-order correlation between disengagement

(table continues)

the CRT-A.
_________________________________________________________________________________________________________________________________

be significantly positively related to scores on

when antisocial words cues are displayed) will

trials with same vs. different cue-target location

words (i.e., the difference in reaction times on

disengagement cos for trials with antisocial cue

Zero-order correlation between disengagement

Hypothesis 5: Spatial Attention and the CRT-A

prosocial cue word.
_________________________________________________________________________________________________________________________________

pared to when they are presented with a

the effect of cue word when there is a mismatch

Simple slope analyses specifically examining

Individuals low in Cooperativeness will

Hypothesis 4a:

included to test Hypothesis 3.
_________________________________________________________________________________________________________________________________

strong relation to aggression.

Exploratory Analyses
_________________________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________________________
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the semipartial correlation between disengagement cost and the CRT-A, accounting for agreeableness’ overlap with the CRT-A.

tween the CRT-A, Agreeableness, and

disengagement cost, the relation between

CRT-A and disengagement costs for anti-.26).

ness and the CRT-A (r = -.18; 95% CI = -.09 to

significant relationship between IPIP-Agreeable-

esis 5a was not conducted. However, there was a

gagement cost and the CRT-A, the test for hypoth-

Because there was no correlation between disen-

costs, the total score on the CRT-A, reactive and
proactive aggression subscales from the RPQ,
abd aggression, non-violent antisocial behavior,
substance use, and gambling subscales from the
CAB. Differences among externalizing correlations (aggression/antisocial correlations) vs.
CAB substance use/gambling correlations) will
be tested using Steiger’s (1980) method for dependent correlations.

Behavior

We expect to find a positive manifold among

our measures of antisocial behavior (the CRT-

A, RPQ, and CAB) and the disengagement

cost on antisocial cue trials. The correlations

should be larger for subscales assessing ag-

gression compared to scales measuring self-

reported gambling and substance use. Dis-

engagement costs on prosocial cue trials

cost variables and externalizing behavior measures.

due to lack of correlation between disengagement

Tests of dependent correlations were not conducted

with one another (r = .43; 95% CI = .36 to .50).

ment cost variables were significantly correlated

gagement cost variables. However, the disengage-

CRT-A showed significant relations with the disen-

measures. None of the self-report measures nor the

.83) but the CRT-A was unrelated to the self-report

reported antisocial behavior scales (r range = .10 to

There was a positive manifold among the self-

(table continues)

_________________________________________________________________________________________________________________________________

aggression.

should be negatively related to measures of

Zero-order correlations between disengagement

Hypothesis 6: Spatial Attention and Antisocial

shared relation with Agreeableness.
_________________________________________________________________________________________________________________________________

social cues can be accounted for by their

tween disengagement cost and the CRT-A with

Comparison of the zero-order correlation be-

Should there be a positive correlation be-

Hypothesis 5a:

Exploratory Analyses
_________________________________________________________________________________________________________________________________

_________________________________________________________________________________________________________________________________
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studies to assess Agreeableness.

Analogous Behavior Scale. Agreeableness domain scores will be assessed using Goldberg’s 10-item scale of Agreeableness which was used in the original

Note. MLM = Multilevel model; CRT-A = Conditional Reasoning Test of Aggression; RPQ = Reactive Proactive Aggression Questionnaire; CAB = Crime and

84

3.68 (.57)

3.18 (.96)

3.84 (.83)

3.95 (.76)

4.01 (.87)

IPIP-A

Trust

Morality

Altruism

Cooperativeness

.50**

.75**

.41**

.33**

.70**

(.90)

.81**

.75**

.75**

.42**

(.87)

.19**

.34**

.05

(.87)

.68**

.41**

(.72)

.51**

(.75)
(.76)

** = p < .01; the Modesty facet is scored from the Modesty subscale of the Faceted Inventory of the Five Factor Model (FI-FFM).

Note. Values in parentheses represent the internal consistency (α) of the self-report agreeableness scales/facets.

Modesty
4.05 (.71)
.46**
.61**
.04
.53**
.45**
.55**
(.89)
_____________________________________________________________________________________________________________________

3.93 (.75)

BFM-A

M (SD)
BFM-A
IPIP-A
Trust
Morality
Altruism
Cooperativeness
Modesty
_____________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________

Descriptive Statistics of Agreeableness Scales/Facets

Table 3
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RPQ-

CAB-

CAB-

CAB-

CAB-

Disengage-

Disengage-

5.37 (2.26)

CRT-A

-.14**

.01

.00

-.08

-.07

-.28**

-.26**

.70**

(.90)

-.18**

-.03

-.05

-.18**

-.18**

-.49**

-.43**

(.87)

.02

.16**

.22**

.41**

.36**

.83**

(.82)

.05

.10*

.17**

.38**

.40**

(.84)

-.04

.33**

.38**

.47**

(.43)

-.08

.31**

.45**

(.62)

-.11*

.36**

(.67)

-.06

(.76)
(.33)

(table continues)

Anti
47.56 (72.93)
.03
.02
-.04
-.03
.03
.07
.01
.03
-.04

_________________________________________________________________________________________________________________________________

Disengage-

2.42 (1.78)

1.57 (1.37)

.66 (.94)

.57 (.73)

1.53 (.30)

Gambling

CAB-

Substance

CAB-

Nonviolent

CAB-

Violent

CAB-

Proact

RPQ-

React

1.48 (.30)

3.68 (.57)

IPIP-A

RPQ-

3.93 (.75)

BFM-A

M (SD)
BFM-A IPIP-A React
Proact
Violent Nonviolent Substance Gambling CRT-A
Anti
Pro
_________________________________________________________________________________________________________________________________

RPQ-

_________________________________________________________________________________________________________________________________

Descriptive Statistics and Correlations of Antisocial Behavior Measures

Table 4
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RPQ-

CAB-

CAB-

CAB-

CAB-

Disengage-

Disengage-

* = p < .05. ** = p < .01.

variables are displayed in milliseconds.

Modesty facet is scored from the Modesty subscale of the Faceted Inventory of the Five Factor Model (FI-FFM); Means and SDs of the Disengagement Cost

target; Disengage-Pro = Reaction time difference between Posner cueing trials where prosocial cue is shown on the oppose versus same location as target; the

Aggression; Disengage-Anti = Reaction time difference between Posner cueing trials where an antisocial cue is show on the opposite versus same location as

Proactive Aggression Questionnaire-Proactive Aggression Scale; CAB = Crime and Analogous Behaviors Scale; CRT-A = Conditional Reasoning Test of

IPIP-A = IPIP-NEO-120 Agreeableness Scale; RPQ-React = Reactive Proactive Aggression Questionnaire-Reactive Aggression Scale; RPQ-Proact = Reactive

Note. Values in parentheses represent the internal consistency (α) of the self-report agreeableness scales/facets. BFM-A = Big Five Markers Agreeableness Scale;

Pro
48.33 (72.52)
.01
.00
.01
-.01
.02
.02
.00
.10*
-.06
.43**

_________________________________________________________________________________________________________________________________

Disengage-

M (SD)
BFM-A IPIP-A React
Proact
Violent Nonviolent Substance Gambling CRT-A
Anti
Pro
_________________________________________________________________________________________________________________________________

RPQ-

_________________________________________________________________________________________________________________________________
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Figure 1. Graphs depicting expected interactions for spatial attention and picture viewing tasks.

Note. ms=millisecond; disengagement cost is the difference in response times on trials when the cue and target are presented on the same side (left/left) versus
when the cue and target are presented on different sides (right/left)
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APPENDIX C

Two Sample Items from the CRT-A, as presented in James et al. (2005)
1.

American cars have gotten better in the past 15 years. American carmakers
started to build better cars when they began to lose business to the Japanese.
Many American buyers thought that foreign cars were better made. Which of
the following is the most logical conclusion based on the above?
a.
b.
c.
d.

2.

America was the world’s largest producer of airplanes 15 years ago.
Swedish carmakers lost business in America 15 years ago.
The Japanese knew more than Americans about building good cars 15 years ago.
American carmakers built cars to wear out 15 years ago so they could make a lot
of money selling parts.

The old saying, “an eye for an eye,” means that if someone hurts you, then you
should hurt that person back. If you are hit, then you should hit back. If
someone burns your house, then you should burn that person’s house. Which of
the following is the biggest problem with the “eye for an eye” plan?
a.
b.
c.
d.

It tells people to “turn the other cheek.”
It offers no way to settle a conflict in a friendly manner.
It can be used only at certain times of the year.
People have to wait until they are attacked before they can strike.

Note: For both items, response “d” is indicative of an aggressive response; for item 1,
response “c” is the non-aggressive response while for item 2, response “b” is the nonaggressive response; all other response options represent non-logical responses.

