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A B S T R A C T

Our conceptualization of adult personality and childhood temperament can be closely aligned in that they both
reflect endogenous, likely constitutional dispositions. Empirical studies of temperament have focused on mea-
suring systematic differences in emotional reactions, motor responses, and physiological states that we believe
may contribute to the underlying biological components of personality. Although this work has provided some
insight into the early origins of personality, we still lack a cohesive developmental account of how personality
profiles emerge from infancy into adulthood. We believe the moderating impact of context could shed some light
on this complex trajectory. We begin this article reviewing how researchers conceptualize personality today,
particularly traits that emerge from the Five Factor Theory (FFT) of personality. From the temperament lit-
erature, we review variation in temperamental reactivity and regulation as potential underlying forces of per-
sonality development. Finally, we integrate parenting as a developmental context, reviewing empirical findings
that highlight its important role in moderating continuity and change from temperament to personality traits.

1. Introduction

At the core of personality psychology is a focus on variability in
human behaviors and attitudes that are stable across context and can
arise from within the individual. The belief that people are ultimately
individuals who bring unique perspective and contributions to their own
development began to flourish in the Western world in the 19th cen-
tury. This new focus on the individual propelled initiatives within
philosophy and psychology to focus on dimensions that differentiate us
from one another (Barenbaum & Winter 2008). Over time, this ac-
knowledgement of individual differences permeated other areas of
psychology – raising the notion that variation in individual traits can be
systematic and predictive, and not simply random noise to be filtered
out. Since personality can influence a host of constructs of interest –
motivation, achievement, social behavior, decision-making – attempts
to examine individual differences in this domain are evident across the
field.

Early on, much of the emerging personality research was mired in a
debate centered on quantifying what portion of personality was trait-
based in contrast to experience-shaped. However, the current review
will not fully wade into this debate—which ironically often pointed to
broad theories of development, while not necessarily taking on a de-
velopmental approach (Barenbaum & Winter 2008). Rather, we will
focus on how transactions between endogenous and contextual factors

shape personality development. Particularly, we want to highlight early
emerging forces, such as temperament, that shape the emergence of
personality traits within the context of the parenting environment. In
doing so, we review how researchers conceptualize personality today,
how temperamental reactivity and regulation may be underlying forces
of personality development, and the role of the parenting context in
moderating continuity and change from temperament to personality
traits. Our understanding of these complex, bi-directional, interactions
are outlined and illustrated in a simplified conceptual model (Section 3)
that guides our interpretation of the currently available literature.

2. Current conceptualization of personality

The Five Factor Model (FFM) of personality has guided research and
theory building for almost three decades (John, Naumann, & Soto,
2008). FFM, also known as the Big Five model, contends that the
construct of personality includes Basic Tendencies or traits that are
biologically-based, as well as Characteristic Adaptations that result from
dynamic interactions between Basic Tendencies and experience. The
combination of Basic Tendencies and Characteristic Adaptations, give rise
to our observed personality phenotypes and directly impact the in-
dividual's self-concept and objective biography (for a review, see
McCrae & Costa, 2008). The theory postulates that there are five basic
tendencies of personality: Neuroticism, Extraversion, Agreeableness,
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Openness, and Conscientiousness. Briefly explained, Neuroticism reflects
emotional instability, and a tendency to display behaviors related to
negative emotionality, such as anxiety, tension, and sadness. Extraver-
sion refers to a high desire to approach and engage with the social and
material world, and it includes traits of sociability, positive emotion-
ality, and assertiveness. Agreeableness reflects a prosocial orientation
and amiability that includes behaviors of altruism and trust, whereas
the Openness factor includes dimensions of originality, perceptiveness,
and intellect with which individuals experience life. Finally, Con-
scientiousness refers to a tendency to control impulses in compliance
with social order, including task-oriented behaviors such as planning,
organizing, as well as following norms or rules (John et al., 2008).

In some ways, this conceptualization of personality has been closely
aligned with our typical conceptualization of childhood temperament.
For example, personality traits have been defined as “endogenous dis-
positions that follow intrinsic paths of development essentially in-
dependent of environmental influences” (McCrae et al., 2000, p. 173).
The term “endogenous” suggests that these traits are biologically-based
and early occurring, much like temperament. In fact, McCrae et al.
(2000) argued that based on behavioral genetic and heritability studies
of personality, we can conclude that personality traits have a large
genetic component and that childhood shared environment (e.g.,
adoptive parents and siblings) has little to no effect on adult person-
ality. Furthermore, they also present cross-cultural analyses of the
maturation of personality traits from age 14 to age 50, supporting
general declines in Neuroticism and Extraversion, and increases in Con-
scientiousness with age across five countries. Although these results lend
support to the biological and universal aspects of personality traits, we
should be careful in making strong inferences. Personality traits are
usually assessed at an age when they may have reached a high degree of
stability. Thus, these studies may 1) miss potential ways in which
context can interact with early expressions of these traits (i.e., tem-
perament) to shape continuity, and 2) miss individual variation or
change that cannot be captured at group-level analyses (Halverson &
Deal, 2001).

Temperament research typically focuses on the early developmental
period, measuring individual differences in behavior and physiology
that are expressed in infancy and may lay the foundation for later
personality. Indeed, temperament-linked differences are evident as
early as four months of age (Fox, Henderson, Rubin, Calkins, &
Schmidt, 2001; Kagan, 2012). By measuring systematic differences in
emotional reactions, motor responses, and physiological states (e.g.,
heart rate variability), we can identify a number of temperament di-
mensions or temperamental styles that we believe may contribute to the
underlying biological components of personality (Rothbart & Bates,
2012). For example, an infant who displays increased limb movement
when presented with a toy is rated as highly reactive (Kagan, 2012). If
this reactivity is accompanied by smiles and pleasant vocalization, then
the infant is also rated as high in positive affect. This pattern of high
positive reactivity is linked to the personality trait of Extraversion (Caspi
& Shiner, 2006; Slobodskaya & Kozlova, 2016), suggesting that this
tendency for high approach and engagement of novelty is manifested
early in infancy. However, links between temperament and personality
traits are rarely strong, suggesting that these biological traits may not
follow a path completely independent of environmental influences
(Shiner & Caspi, 2012). For example, studies suggest that temperament
is influenced by prenatal experiences (Huizink, 2012), and that after
birth, early context may continue to influence change and continuity of
infant temperament (van Ijzendoorn & Bakermans-Kranenburg, 2012).
Furthermore, recent findings from epigenetic research have provided
the mechanisms by which experience can robustly influence tempera-
mental traits, such as reactivity and regulation (Roth, 2012).

While previous work in infant temperament has provided some in-
sight into the early origins of personality traits, we still lack a rich or
cohesive developmental account of how different adult personality
profiles emerge (or evolve) from infancy to adulthood. Despite attempts

to link temperament dimensions to adult personality profiles, bridging
the gap between early individual differences and adult personality traits
has proved to be an intricate endeavor. We believe the moderating
impact of context could shed some light on the complex trajectory from
infant temperament to adult personality. First, however, we more
carefully review our current understanding of temperament and the
link to personality.

3. Temperament-linked individual differences and personality

Rothbart and Derryberry (1981) defined temperament as individual
differences in reactivity and self-regulation that are constitutional or
biologically based. Reactivity, or the arousability of emotion, motor,
and physiological systems, is evident in behavioral responses to novel
stimuli such as increased vocalization, motoric movement, and affective
expression. Furthermore, temperamental reactivity can be positive or
negative, depending on the affective valence accompanying the infant's
response. Individual differences at these two emotional extremes are
characterized as exuberant and fearful temperaments, respectively.
Exuberant infants explore novel spaces and toys and are more likely to
respond to a stranger or new social interaction with positive affect (Fox
et al., 2001). When in the same situation, fearful infants are more likely
to cry, kick, or cling to their mothers, and may also show extreme
hypervigilance and negative affect compared to non-fearful children
(Kagan, 2012). Temperamental regulation functions to modulate re-
activity, such that the behavioral expression of high reactivity may be
constrained if effective regulation is also present, or exacerbated if
regulation abilities are low.

3.1. Temperamental reactivity

Negative reactivity is associated with a low threshold of arousal in
limbic structures, particularly the amygdala and the broader threat
response system (Kagan, Reznick, & Snidman, 1987). Greater arousal
results in heightened sensitivity to context, such that infants with lower
thresholds are more sensitive to novel stimuli and thus more likely to
show negative responses characterized by fear, even when presented
with ostensibly “neutral” stimuli (White, Lamm, Helfinstein, & Fox,
2012). Such negative reactivity is evident in the later emerging tem-
perament profile of Behavioral Inhibition (BI). BI toddlers show longer
latencies to interact or approach, respond with negative affect, and
remain in close proximity to their mother when presented with a novel
toy or in the presence of a stranger, reflecting a highly vigilant re-
sponse. Furthermore, these behavioral expressions have been associated
with physiological differences also originating in the limbic system,
such as higher and more stable heart rate and higher cortisol levels
(Kagan et al., 1987). Although we cannot extensively describe physio-
logical differences between negative and positive reactivity infants in
the current review, a robust collection of studies have identified tem-
perament-linked differences in electroencephalogram (EEG) alpha
power, sympathetic tone and baseline rate in the cardiovascular system,
cortisol reactivity, the Event Related Negativity (ERN) waveform, and
neural response to both threat and reward (for an in-depth description
of methodology and group comparisons see Fox, Henderson, Pérez-
Edgar, & White, 2008; Kagan & Snidman, 2004; McDermott et al., 2009;
Schwartz et al., 2012).

Positive reactivity in infants on the other hand, may be the result of
a high threshold of arousal, which likely affords infants the ease and
comfort to navigate new social situations because they do not perceive
such situations as threatening. Typically, Western personality pre-
ferences have led us to embrace the exuberant child, while simulta-
neously believing that fearfulness is a cause for concern (Pérez-Edgar &
Hastings, 2018). Although negative reactivity has more generally been
associated with negative outcomes, such as anxiety (Chronis-Tuscano
et al., 2009; McDermott et al., 2009), positive reactivity can also lead to
maladaptive outcomes if unregulated (see below). For example,
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Morales, Pérez-Edgar, and Buss (2016) found that exuberant toddlers
who scored low in regulation tasks showed increased attention bias to
reward, and their exuberance predicted externalizing behaviors. Ex-
ternalizing behaviors, in turn, have been associated with traits of low
Agreeableness and low Conscientiousness, and can manifest behaviorally
in aggression and antisocial behavior (Miller, Lynam, & Jones, 2008).

Early temperamental traits can lead to lasting physiological and
cognitive profiles particularly when embedded within a context that
reinforces and magnifies their expression (Rothbart & Bates, 2012). In
contrast, some environments may actively (even if unconsciously) work
to mitigate early traits that do not conform to desired behavioral and
emotional patterns (Belsky, Bakermans-Kranenburg, & van IJzendoorn,
2007). The progression from temperament reactivity to later child
outcomes – including emergent personality – through environmental
mechanisms that shape continuity may explain why a small percentage
of BI infants develop acute social difficulties and clinical anxiety as
early as adolescence (Kagan, 2012), while most grow to be healthy, if a
bit shy.

3.2. Temperamental regulation

Self-regulation is the modulation (upward or downward) of re-
activity through the processes of attention, inhibition, approach and
avoidance, functioning as a mechanism for reactive control (Rothbart,
Posner, & Kieras, 2006). For instance, an infant with high reactive
control may be more likely to disengage from an unpleasant or negative
stimulus in the environment (a scary toy) and focus attention else-
where. Early in infancy, reactive control plays a crucial role in the
expression of temperament because it directly modulates behavioral
manifestations of reactivity. For example, the infant who is more likely
to disengage attention from a negative stimulus will display less voca-
lization and motoric movement in response.

Temperamental regulation can also incorporate effortful control
(Rothbart, Ellis, Rosario Rueda, & Posner, 2003). Describing control as
“effortful” reflects top-down processes that, unlike automatic reactive
processes, are recruited voluntarily. For example, BI children with
higher effortful control may more easily recruit strategies to regulate
negative feelings in social situations, which can facilitate their social
interactions. The anterior cingulate cortex (ACC) is one of the main
brain structures involved in effortful control, and along with the Ex-
ecutive Attention Network (EAN) have been extensively studied for
their role on regulation abilities (for a review, see Rueda, Posner, &
Rothbart, 2005; Henderson & Wilson, 2017). In summary, individual
differences are evident in the way infants react to their environment
and regulate environmental input. Thus, the behavioral manifestation
of temperament is a product of the interplay between the infant's mo-
toric and emotional reactivity and the infant's regulation capacity.

3.3. The contextual role of temperament

The interplay between temperamental reactivity and regulation
becomes more nuanced as regulation becomes more effortful or vo-
luntary. Recent evidence suggests that not all regulatory processes af-
fect temperamental reactivity in the same fashion. White, McDermott,
Degnan, Henderson, and Fox (2011) examined a large sample of infants
from 4-months to preschool age. They found that BI children with poor
attention shifting were more likely to follow a developmental path to
anxiety compared to BI children who were better at shifting their at-
tention. This evidence, on its own, suggests that more robust regulation
may buffer risk trajectories from fearful temperament to Neuroticism
and psychopathology. However, White et al. (2011) found a different
moderation pattern for inhibitory control, an associated, but distinct,
component of self-regulation. Inhibitory control is the ability to stop an
automatic or dominant impulse and to activate a subdominant response
for the purpose of goal completion. Unlike attention shifting, high, and
not poor, inhibitory control was associated with development of anxiety

problems in BI children, a finding that has since been replicated (see
Henderson & Wilson, 2017).

A nuanced understanding of regulation provides some explanation
for the variability in developmental trajectories from temperamental
reactivity to personality, which will depend in part on which regulatory
processes are called upon by individual children. For example, training
inhibitory control processes in exuberant children may buffer risk for
externalizing problems, and, in the absence of externalizing tendencies,
children may develop into more Agreeable and Conscientious adults.
However, using the same strategy in behaviorally inhibited children
could exacerbate negative reactivity and the risk for internalizing be-
haviors, which has been associated with adult Neuroticism (Muris,
Meesters, & Blijlevens, 2007). Together, these findings emphasize the
differential effects of specific self-regulation components, and more
importantly, point to the important role of temperament in tethering
development to a given adult personality profile over others, and to
influencing whether regulation comes to buffer or potentiate risk for
psychopathology.

4. Developmental links from temperament to personality

There is now increasing evidence for links between temperament
dimensions and the Big Five. The Five Factor Theory of personality
helped distinguished between basic tendencies of personality
(Extraversion, Neuroticism, Conscientiousness, Agreeableness, and
Openness to Experience) and later emerging components that are largely
driven by life events and personal experience (e.g., Characteristic
Adaptations and Self-Concept). The Big Five, which reflect endogenous
characteristics driven by biological systems much like temperament,
has proven to be a more suitable construct to assess developmental links
between temperament and adult personality (Shiner & Caspi, 2012).

The effort to link temperament to personality has mostly focused on
how temperament dimensions of Positive Emotionality, Negative
Emotionality, and Effortful Control assessed early in childhood predict
differences in personality traits later. Positive Emotionality, given a
context that reinforces its stability throughout childhood, likely de-
velops into the broader trait of Extraversion, which includes positive
emotions, the motivation to engage in social relationships, and the
desire to seek rewarding cues in the environment (Caspi & Shiner, 2006;
Olino, Klein, Durbin, Hayden, & Buckley, 2005).

Negative Emotionality, in contrast is often linked with manifestations
of Neuroticism. For example, De Pauw, Mervielde, and Van Leeuwen
(2009) assessed 443 preschoolers on their temperament and personality
traits concurrently, and found a large overlap between both constructs,
and each positively correlated with internalizing behaviors. Further-
more, Slobodskaya and Kozlova (2016) examined longitudinal links
between temperament dimensions assessed within infancy and tod-
dlerhood, and personality traits in childhood. They found that high
Negative Emotionality along with low Effortful Control in infancy pre-
dicted childhood Neuroticism. In fact, results from their path analysis
indicated that Effortful Control in infancy predicts all three of the per-
sonality traits assessed in childhood: Extraversion, Conscientiousness, and
Neuroticism. Although these results are preliminary given the limited
sample size and large variation of time intervals between assessments,
they support the contextual role of temperamental regulation in the
development of later personality. As previously discussed, Effortful
Control is characterized by regulatory abilities that facilitate sooth-
ability in infancy, and the ability to inhibit dominant impulses and
voluntarily shift attention when necessary to achieve a goal. This di-
mension has been linked to Conscientiousness, Extraversion, and gen-
erally adaptive traits in adult personality (Halverson et al., 2003).

The extant literature supports moderate links between individual
differences in infant temperament and later personality traits, while
also suggesting that temperament does not predict personality in a
deterministic way. What then is the developmental trajectory from in-
fant temperament to childhood and adult personality? We believe the
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dynamic transaction between temperament-linked individual differ-
ences in infancy and early contextual factors leads to emergence of
personality traits in childhood, as depicted in the left portion of Fig. 1.
As these traits continue to actively and evocatively interact with the
environment from infancy throughout childhood and adolescence, they
increasingly become more context- and person-specific, resulting in the
distinct personality profiles observed in adulthood (Shiner & Caspi,
2012).

For example, “goodness of fit” refers to the extent that a child's
temperament is compatible with the context of development. This term
was proposed by Chess and Thomas (1991) to describe the relational or
dynamic aspect of temperament. The term “fit” implies a synchrony or
transaction between temperament and context, and fit is considered
“good” when the environment can meet the demands of a child's tem-
perament and provides opportunities for growth and sets expectations
for regulation that are in accordance with that temperament. Dis-
sonance between temperament and contextual demands would be
considered a poor fit, and could potentially lead to maladaptive out-
comes. The dynamic transactions between temperament and context
may buffer or exacerbate the evolution of temperament traits into
personality traits (Shiner & Caspi, 2012).

For instance, a recent study by van der Voort et al. (2014) reported
the longitudinal buffering effects of maternal sensitivity on children's
inhibited temperament. They followed a sample of 160 adopted infants
into the adolescent years, assessing patterns of anxious and depressed
behaviors. Although inhibited temperament was a strong predictor of
socially reticent behaviors in middle childhood and internalizing pro-
blems in adolescence, maternal sensitivity measured at both infancy
and middle childhood interacted with inhibited temperament to predict
less internalizing problems in adolescence. Sensitivity may allow par-
ents to more readily perceive fearful and vigilant cues in their inhibited
infant, and provide more support in those instances in which the infant
needs reassurance of safety. Conversely, if parenting behaviors do not
fit the infant's temperamental demands, inhibited and fearful tenden-
cies could be further reinforced throughout childhood.

A good example comes from a series of studies from Kiel and Buss
(2010, 2011, 2012, 2013). Initially, they found that the relation be-
tween fearful temperament and protective parenting was stronger when
mothers were more accurate in predicting or anticipating their chil-
dren's fearful responses (Kiel & Buss, 2010). Presumably, this accurate
anticipation increased the likelihood that mothers of fearful children
would respond with protection in novel situations, which then perpe-
tuated temperamental fearfulness. In a follow-up study, they found that
maternal accuracy in anticipating fearful responses and protective
parenting in toddlerhood was linked to social withdrawal at kinder-
garten entry (Kiel & Buss, 2011). More recently, they have also shown
that it is protective parenting in low-threat, but not high-threat situa-
tions that relates to fearful temperament (Kiel & Buss, 2012). This
pattern implies that ‘overprotective’ parenting behaviors, even if su-
perficially ‘sensitive’, may potentiate risk from fearful temperament to
later internalizing behaviors, anxiety, and high levels of Neuroticism.

In summary, we presume that temperament dimensions and the Big

Five personality traits share underlying biological systems that drive
their commonalities. When these basic, biological tendencies of adult
personality are examined in isolation from the influence of life ex-
perience, moderate to strong links with temperament begin to emerge
(McCrae et al., 2000; Rothbart, 2011; Zentner & Bates, 2008). Such
links suggest that temperament and personality traits may in essence be
the same construct, differentiated only by the developmental point at
which they are expressed (Slobodskaya & Kozlova, 2016). Supporting
this notion, Shiner and Caspi (2012) argue that personality traits are
different from temperament dimensions in that the former include
components that are only expressed when individuals develop more
advanced cognitive abilities and self-awareness. They explain links
between temperament and personality traits in terms of an outward
expansion of children's temperament. Specifically, as children develop
and continue to be influenced by experience, life events, and social
interactions, the expression of temperament expands beyond individual
differences in basic reactivity and emotion, to more nuanced differences
in intricate systems such as motivation, goal setting, beliefs, and views
of self and others. We build on their cognitive-focused model, and argue
that parenting practices form part of those experiences, life events, and
social interactions that drive the expansion of temperament. Our de-
velopmental model in Fig. 1 is in line with Shiner and Caspi's (2012)
view, depicting personality traits as biologically rooted in tempera-
ment, and interacting with early context and life experience to shape
adult personality.

As previously stated, despite moderate links between temperament
and personality traits there remains considerable unexplained variance
in adult functional profiles after accounting for temperament and per-
sonality traits. At the very least we see moderate environmental influ-
ences on personality development even beyond the context of early
childhood. We depict this extended role of the environment in the
center portion of Fig. 1, in agreement with McCrae et al.’s (2000) ar-
gument that the environment likely conditions the way in which per-
sonality evolves through adulthood.

Taking an even broader perspective, we believe the transactions
between the individual and the environment depicted in our model are
also dynamically embedded within the larger cultural context of family
systems, socio-cultural expectations, and intergenerational processes
that may exert important influence on child characteristics and con-
textual expectations (Poole, Tang, & Schmidt, in press). In essence, we
suggest that context actively shapes the emergence and expression of
personality through dynamic transactions between temperament and
environmental factors. These transactions may happen via moderating
effects of temperament, as well as bidirectional effects in which tem-
perament elicits or evokes the environmental inputs children en-
counter, and consequently these environmental inputs gradually shape
the expression of temperament (Oppenheimer, Hankin, Jenness, Young,
& Smolen, 2013), creating a loop of experience-expectant and experi-
ence-dependent transactions. We explore this transactional relationship
between child temperament and context using parenting as one ex-
ample of early environmental influences on personality development.

Fig. 1. Mechanisms of change from temperament to personality development.
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5. The parenting context

Parents have direct genetic influences on children's temperament
and personality (Scott et al., 2016). In addition, passive gene-environ-
ment correlations mean that parenting practices, as well as the choices
parents make in shaping their child's environment, are influenced by
shared genetic characteristics. In this way, parents have both direct and
indirect genetic effects on their child's developmental outcomes. Thus,
as we discuss the contextual influences of parenting on child tem-
perament and personality, it is important to be cognizant that any be-
havioral influence parents have on their children is also likely to carry a
genetic component.

Parents create most of the immediate setting in which infants de-
velop, namely the home and the interpersonal environment, including
the face-to-face relationships that take place there. These affordances
make parents active agents in children's social and emotional context,
specifically through early parenting style and practices (Belsky et al.,
2007). For example, when parents respond to their infant's cry with
soothing and support, they are providing the means for infant emotion
regulation. Similarly, in the presence of a stranger or novel situation, a
parents' facial cues (e.g., smile) signal to the infant whether the social
context is safe or dangerous. Variations in parenting behavior directly
impact the formation of the attachment relationship, and attachment
relationships, in turn, influence children's socioemotional competence
and personality over time (Lewis-Morrarty et al., 2015; Stevenson-
Hinde, Chicot, Shouldice, & Hinde, 2013).

Additionally, parents also shape the infant's social context beyond
the immediate family setting, such as the peer environment. For ex-
ample, before children gain autonomy, their parents choose what play
activities children can engage in (e.g., story time at the library), and the
playmates children can interact with. Parents continue to influence
their children as they pass though important developmental transitions,
such as school entrance, puberty and adolescence. These are periods
when children undergo identity exploration and active reorganization
of their social world (e.g., romantic relationships), which have relevant
theoretical implications for the development of personality (Reitz,
Zimmermann, Hutteman, Specht, & Neyer, 2014; Syed & Seiffge-
Krenke, 2013).

5.1. Theoretical models of parenting influence

Theorists have proposed several mechanisms through which par-
enting can shape child outcomes, specifically the development of per-
sonality. Bowlby was one of the first to discuss the development of
“internal working models” based on the parent-child attachment re-
lationship (Bowlby, 1980). The central tenet of working models is that
children internalize representations about ‘the self’ from the dynamic
and transactional interactions between them and their caregiver
(Bretherton, 1990). Furthermore, children adopt working models of
behavior based on the quality of these interactions that they then carry
onto other contexts (e.g., school). In essence, parenting quality can
influence children's concept of who they are and how others view them.
Additionally, parenting quality can also influence children's manifes-
tation of personality traits. For example, children who experience harsh
punishment and controlling parenting may perceive themselves as un-
worthy or unlovable, and model intrusive and controlling behaviors
that could then lead to low Agreeableness or high Neuroticism.

Environmental elicitation is a second mechanism theorized to ex-
plain relations between the parenting context and personality devel-
opment. Here, a child's individual characteristics can elicit specific
parenting behaviors (Shiner & Caspi, 2003). For example, a “difficult
temperament”, which is a term used to describe infants who are easily
irritable, cry often, and are hard to sooth, may elicit frustration in the
parent and lead to harsh, controlling parenting or even rejection. The
environmental elicitation model can be traced back to an organismic
view of development, where changes arise from within the organism

(e.g., the child) as the organism actively acts on the world and evokes
responses from the environment (Overton, 2015).

A caveat to the environmental elicitation model is that research now
suggests a more dynamic approach may be at play, where the elicited
environmental responses may be as dependent on environmental
characteristics as they are on child characteristics (Lerner, Rothbaum,
Boulos, & Castellino, 2002). This is reflected in the bidirectional effects
between child and context in Fig. 1. Children's individual character-
istics in tandem with parental individual characteristics can influence
the type and quality of parenting response. For example, some studies
suggest that parents with higher education levels are more likely to
show warmth and support in response to a difficult child, whereas
parents with low educational attainment are more likely to respond
with harsh control and reciprocal negative affect (Paulussen-
Hoogeboom, Stams, Hermanns, & Peetsma, 2007). This approach to
environment elicitation can be traced back to Bronfenbrenner's Bioe-
cological framework of development, in which developmental change is
theorized to occur through dynamic transactions between organism and
immediate environment, and where the individual characteristics of the
organism and the characteristics of the environment are equally im-
portant in these interactions (for an overview, see Rosa & Tudge, 2013).

The working model of behavior and the environmental elicitation
model are not necessarily mutually exclusive, and there is empirical
evidence suggesting that they may in fact work simultaneously within
the framework of parenting and personality development. For example,
Van den Akker, Deković, Asscher, and Prinzie (2014) examined per-
sonality development from age 6 to age 20 along with maternal over-
reactivity and warmth. The sample included 596 children and their
mothers, who reported on their children's personality traits at five
different time points throughout the study, as well as their parenting
practices. Van Den Akker and colleagues found that high maternal over-
reactivity predicted decreases in Conscientiousness at later time points,
and high maternal warmth predicted decreases in emotional stability,
which would be reflected in high Neuroticism. This finding echoes the
earlier work of Kiel and Buss (2011, 2012).

Additionally, the authors also reported that increases in bene-
volence, which is a characteristic of Agreeableness, predicted later in-
creases in maternal warmth and decreases in over-reactivity. Similarly,
high Extraversion in childhood predicted increases in maternal over-
reactivity and warmth. Although these results merit replication and
further investigation of why specific traits are more reinforced or dis-
couraged by different parenting practices, they nonetheless provide
valuable evidence for bidirectional effects between temperament and
early context. Additionally, they provide convincing evidence that en-
vironmental elicitation and working models of behavior are two me-
chanisms simultaneously at play, producing dynamic transactions be-
tween personality traits and parenting.

5.2. Parenting practices and personality development

The literature has largely focused on specific types of parenting
behaviors associated with positive or negative child socioemotional
outcomes. Although the aim of this paper is to review the parenting
context in interaction with intrinsic child factors, it is worth summar-
izing briefly the findings that initially emerged when examining the
main and direct effects of parenting on child outcomes. Two major
dimensions have been used to describe parenting quality: parental
warmth or sensitivity and parental control. Parental warmth is a global
construct that usually reflects positive parenting behaviors. These be-
haviors may include measures of sensitivity, support, positive affect,
and responsiveness among others (Behrens, Parker, & Kulkofsky, 2014).
Warm and responsive parenting has been consistently associated with
higher levels of social and emotional competence. For example, Raby,
Roisman, Fraley, and Simpson (2015) reported on the socioemotional
development of 243 individuals followed from infancy to adulthood.
Behavioral expressions of maternal sensitivity were also measured at
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different time points throughout infancy, as early as three months of
age. They found that early maternal sensitivity significantly predicted
social competence across childhood, adolescence, and adulthood. Fur-
thermore, these effects remained significant after accounting for po-
tential child-context developmental transactions, such as children in-
dependently choosing more aspects of their environment as they grow
in autonomy. These results not only highlight the important role of
parenting on child outcomes but also the general, enduring impact of
early context on children's social development.

Positive parenting practices have also been associated with more
specific aspects of social development, such as prosocial behavior.
Prosocial behavior encompasses tendencies for sharing, helping, and
cooperating for the purpose of benefiting someone other than the self
(Eisenberg, Eggum-Wilkens, & Spinrad, 2015), and has been implicated
in adolescent and adult Agreeableness (Habashi, Graziano, & Hoover,
2016; Luengo Kanacri et al., 2014). Daniel, Madigan, and Jenkins
(2016) assessed parenting warmth in both mothers and fathers in re-
lation to toddlers' prosocial behavior in a sample of 239 families. They
found that both maternal and paternal warmth at 18 months predicted
increases in prosocial behavior at 36 and 54 months, which is in line
with the enduring effects of sensitivity reported by Raby et al. (2015).
Beyond predicting changes in prosocial behavior, Domitrovich and
Bierman (2001) reported that supportive parenting also predicted social
competence through associations with low levels of child aggression,
and buffered children from the negative effects of peer dislike. Al-
though partially limited by the cross-sectional design, these results and
findings previously discussed suggest that warm supportive parenting
has lasting positive effects on children's later ability to navigate their
social world. These effects, in turn, impact the form and expression of
adult personality.

Multiple forms of parental control have been studied, including
measures of parental harsh intrusiveness, dominance, and pressure, in
contrast to gentle guidance and scaffolding behaviors that encourage
child autonomy (Grolnick & Pomerantz, 2009). Harsh control and in-
trusive parenting predict poor socioemotional competence (Parker &
Benson, 2004; van Aken, Junger, Verhoeven, & Dekovic, 2007). In a
longitudinal study, Taylor, Eisenberg, Spinrad, and Widaman (2013)
assessed children's effortful control and intrusive parenting at 18, 30,
and 42 months. Intrusive parenting was behaviorally coded from a
series of mother-child interactions, including a teaching task, a free-
play task, and a clean-up task. Taylor and colleagues found that parents'
intrusiveness was negatively related to later assessments of child ef-
fortful control, which encompasses regulatory skills such as attention
shifting and emotion regulation that are relevant for social interactions.
Furthermore, effortful control mediated the association between in-
trusive parenting and poor ego resiliency, which is a personality char-
acteristic that reflects adaptability and flexibility to changes in the
environment, and it is associated with social competence (Hofer,
Eisenberg, & Reiser, 2010).

Further highlighting the negative effects of harsh control, Wiggins,
Mitchell, Hyde, and Monk (2015) reported on the developmental tra-
jectories of internalizing and externalizing symptoms in relation to
harsh parenting from a large sample of children assessed at ages 3, 5,
and 9 years. They found that a trajectory of increasing harsh parenting
uniquely predicted a severe trajectory of externalizing symptoms, and
was negatively associated with internalizing symptoms. These results
suggest that harsh, controlling parenting may lead children to model
these behaviors with their peers, causing social conflict and rejection,
which may further reinforce the negative behaviors.

Despite significant contributions made in establishing direct links
between parenting quality and child outcomes, a great deal of evidence
suggests that parenting dimensions do not affect children in the same
way (Slagt, Dubas, Deković, & Aken, 2016). In some cases, parenting
may only relate to social development through variables that moderate
or mediate its effects, such as gender, genetic variability, or personality
(Lianos, 2015; Rabinowitz & Drabick, 2017).

In fact, Lianos (2015) assessed preadolescents' personality traits in
relation to the parenting style they received, and found that the asso-
ciation between parenting quality and social competence varied by
children's personality. Specifically, high parental rejection was sig-
nificantly associated with lower social competence only for pre-
adolescents low in Neuroticism, whereas individuals high in Neuroticism
were as socially competent as children who did not experience parental
rejection. Similarly, high parental overprotection seemed more detri-
mental for preadolescents low in Agreeableness and Extraversion, as they
were significantly less socially competent than children who scored
high on these traits, or children who did not experience overprotective
parenting. These transactions between emerging personality traits and
environmental factors are theoretically depicted in our developmental
model (Fig. 1), and may also represent an enduring pattern of trans-
actions carried over from infancy. Lianos' findings also highlight the
importance of examining the role of parenting context as a moderator of
developmental links between children's individual characteristics and
later outcomes, including the final piece in our model: Personality
Profiles. We next review the intersection of individual differences and
parenting context in predicting personality development, describing the
theoretical models employed so far, synthesizing the current findings,
and suggesting areas that warrant further research.

5.3. Temperament reactivity and parenting

Positive reactivity, which is typically reflected by extreme high
approach and excitement in the face of novelty, has been largely un-
derstudied in relation to parenting behaviors. There is some cross-sec-
tional evidence to suggest that positive reactivity is associated with
parental warmth (Latzman, Elkovitch, & Clark, 2009), but such asso-
ciations cannot clearly distinguish bidirectional effects and could be
explained by gene-environment correlations or heritability of parents’
temperament. Longitudinal studies could elucidate the direction of
these associations. However, few studies have reported longitudinal
assessments between positive reactivity and parenting, especially in
infancy.

Lengua and Kovacs (2005) assessed temperament and parenting
using both children's and parents' report of these variables at two time
points. They found that initial positive reactivity predicted higher levels
of maternal acceptance, which supports the elicitation model. The au-
thors suggested that the positive characteristics of these children, such
as laughter and approach, may be perceived by parents as rewarding
and elicit acceptance and warmth. Interestingly, the authors did not
find support for the working model of behavior, as initial parental ac-
ceptance did not predict changes in positive reactivity.

Even fewer studies have considered the parenting context as a
moderator of links between positive reactivity and later socioemotional
adjustment, including personality development. Positive reactivity may
have a protective effect against negative parenting behaviors, such as
maternal rejection, physical punishment, and harsh control (Lengua,
Wolshick, Sandler, & West 2000; Lahey et al., 2008). For instance,
children who are high in approach and positive emotionality may elicit
more engagement and positive reactions from adults. In the face of
negative parenting, children's positive reactivity may facilitate deep
and positive connections with other adults, who may then serve as an
attachment figure that provides some emotional and social guidance for
the child (Werner, 1993). This particular area of study could benefit
from longitudinal studies assessing positive reactivity and parenting
over longer periods, and perhaps earlier in development. Multiple time
point data could more directly examine the working model of behavior
and the environmental elicitation model simultaneously, assessing
whether changes in positive reactivity are only evident after longer
time intervals. Additionally, the lack of parenting effects on positive
reactivity may be the result of exploring this association later in
childhood, as evident bidirectional effects may be more pronounced
earlier in development when parents have greater control over the
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child's daily experiences.
Negative reactivity has received far more attention than positive

reactivity in this literature, perhaps because of its intuitive links to
maladaptive outcomes. As previously explained, the global dimension
of “difficult temperament” includes characteristics of irritability, high
fear, and soothing difficulty, and it has been associated with lower
maternal support and responsiveness, and higher parental disapproval
and hostility (Boivin et al., 2005; Gauvain, 1995). However, a meta-
analysis of this relation (Paulussen-Hoogeboom et al., 2007) suggests
that results are mixed, and in some cases, may depend on other child
characteristics (e.g., gender), and demographic variables (e.g., mother
education).

In the case of fearfulness, some findings indicate a positive asso-
ciation with parental warmth and acceptance (Lengua & Kovacs, 2005),
whereas others have found longitudinal links to less negative parenting.
Lengua (2006) assessed children's temperamental fear and irritability as
well as maternal rejection and discipline practices at three different
time points over the course of three years. The sample included 190
children between the ages of 8 and 12, and their mothers. Latent
growth modeling revealed that although initial levels of fear were
concurrently related to higher levels of maternal rejection and incon-
sistent discipline, they predicted decreases in these negative parenting
dimensions at later time points. Interestingly, initial irritability was also
concurrently associated with higher maternal rejection, but it did not
uniquely predict changes in rejection. In fact, irritability was associated
with higher inconsistent discipline and it also predicted later increases
in this dimension.

This interesting pattern of results point to the differential effects of
specific temperamental characteristics on parenting, and to the poten-
tial for change in temperament given elicited changes in parenting to-
ward higher warmth and less over-reactive control. For example, an
infant who is extremely fearful to novelty and high in negative affect
may be at risk for early internalizing problems given temperamental
stability. However, if such fearful temperament elicits higher maternal
warmth and support, coupled with more scaffolding and gentle control,
changes in parenting could elicit decreases in fearfulness and negative
emotionality, and might decrease the risk of developing adult person-
ality traits of high Neuroticism and low Agreeableness. This is the central
developmental pattern we depict in the first and second stages of Fig. 1,
with bidirectional effects between child intrinsic characteristics and
contextual factors.

This transaction pattern is in line with Differential Susceptibility
Theory (DST; Ellis, Boyce, Belsky, Bakermans-Kranenburg, & van
Ijzendoorn, 2011). DST postulates that some individual characteristics
of an organism (e.g., temperament) may render it more sensitive to
contextual influences (e.g., parenting) such that when faced with a
negative context, the organism will show a worse outcome. However
when embedded in a positive environment, the organism will benefit
the most and perform the best. Children who possessed characteristics
that increase sensitivity to context then develop “for better or for
worse”, because they either thrive in privileged environments or
struggle in adverse circumstances. Our theoretical model can en-
compass DST because we purposefully leave strength and valence of
effects unspecified, acknowledging that the strength and direction of
contextual influence may be conditioned by child characteristics. The
extant literature supports a pattern in which children high in negative
reactivity show high socioemotional competence in the context of
maternal warmth and autonomy-supporting parenting (Bradley &
Corwyn, 2008). However, the other side of the coin has also been re-
ported. Children high in negative reactivity whose parents report harsh
control and low warmth show further continuity of negative reactivity
and behavioral problems (Engle & McElwain, 2011; Feng, Shaw, &
Moilanen, 2011), lower social adjustment (Stright, Gallagher, & Kelley,
2008), and higher neurophysiological risk for anxiety (Brooker & Buss,
2014). These overall patterns suggest that children high in reactivity
may present with typically positive personality traits, such as

Agreeableness or Conscientiousness, or more negative traits, such as
Neuroticism, based on their developmental context. However, as noted
above, there are limits to both sensitivity and the power of the en-
vironment. As such, it is very unlikely that a child sensitive to the en-
vironment due to negative reactivity will, even under the best of cir-
cumstances, show high levels of Extraversion.

5.4. Temperament regulation and parenting

Studies of temperament regulation usually include behavioral
measures of effortful control, which is manifested on attention sus-
taining, perseverance, and low frustration in the face of difficulty
(Rueda, 2012). A large number of studies suggest that maternal warmth
and supportive parenting are associated with higher levels of effortful
control (for a meta-analysis, see Karreman, van Tuijl, van Aken,
Deković, 2006). A study by Chang, Shaw, Dishion, Gardner, and Wilson
(2015) investigated relations between effortful control and proactive
parenting from age two to five. Initial levels of proactive parenting,
characterized by practices of scaffolding and structured play, predicted
increases in effortful control at age five. This result remained significant
even after accounting for language skills, which is a significant pre-
dictor of effortful control.

There is also some empirical support for the eliciting effects of ef-
fortful control on parenting. Higher levels of self-regulation have been
associated with more maternal support and less rejection (Kennedy,
Rubin, Hastings, & Maisel, 2004; Lengua, 2006). However, the studies
are scarce and some of the results have been moderated by child's
gender or have systematically varied by parent (e.g., father vs. mother;
Lifford, Harold, & Thapar, 2009). Future studies should further examine
the circumstances in which effortful control predicts changes in par-
enting, especially because a more recent study did not find support for
such elicitation effects (Taylor et al., 2013). Overall, both elicitation
and shaping effects between parenting and temperament regulation are
important to personality development, because early effortful control
has been associated with later personality traits of high Conscientious-
ness and Agreeableness (Rueda, 2012).

Besides exploring bidirectional effects, the literature has narrowed
in on the interaction between self-regulation and parenting to predict
child outcomes. A consistent pattern of results has emerged in the past
15 years: parenting practices appear especially important for the so-
cioemotional development of children with low effortful control (for a
meta-analysis, see Slagt et al., 2016). Other studies have replicated this
pattern and provided support for unique environmental effects of the
parenting context. For instance, Reuben et al. (2016) examined par-
enting, effortful control, and externalizing behaviors using a long-
itudinal adoption design in 225 families, including adoptive and birth
parents. Adoptive maternal warmth predicted decreases in ex-
ternalizing behaviors only for children with low effortful control. This
study in particular highlights the importance of the parenting context
and points to its contextual influence on children's development in-
dependent from any shared genetic variance.

6. Conclusions

Personality has for decades been theorized to originate from tem-
perament. However, we rarely see direct links between temperament
and personality, suggesting that biologically determined profiles of
temperament are not the only forces at work in shaping developmental
trajectories. Instead, the current body of evidence suggests that adult
personality develops along pathways influenced by environmental
factors, such as the parenting context, that shape the continuity and
manifestation of early-appearing biological differences.

Infant temperament probably begins to interact with parenting
practices early in development, and these transactions can reinforce or
discourage continuity of temperament and personality development.
Infants' behavioral and emotional reactivity elicits an array of parenting
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responses in order to meet the infant's needs. Additionally, more recent
findings also suggest that the elicited parenting behaviors and practices
are dependent on the parent's individual characteristics, and they can in
turn shape the child's temperamental characteristics. Empirical evi-
dence that parenting can explain changes in temperament and that
temperament can elicit changes in parenting is compatible with the
“goodness of fit” transactional model proposed by Chess and Thomas
(1991). This model can also account for the moderating effects of in-
fants' temperament on the association between parenting behaviors and
child outcomes. Both the theoretical model and the extant evidence
highlight that a match between parenting and temperament, rather
than a universal construct of “good parenting”, seems to be relevant in
predicting personality development.

A growing literature suggests that parenting interacts with tem-
perament to affect socioemotional development, especially pointing to
the possibility that some temperament dimensions may be more vul-
nerable than others to the detrimental effects of a negative parenting
context (Slagt et al., 2016). Although the patterns are not always con-
sistent across developmental periods, specific temperament dimensions,
or parenting practices (Rabinowitz & Drabick, 2017), the evidence is
nonetheless indisputable that context, in the form of parenting, can
moderate the relationship between temperament-linked individual
differences and child outcomes. Additionally, the extant findings sug-
gest that the intersection of temperament and parenting should be in-
vestigated as a dynamic, transactional relation. If it is to be fully un-
derstood, investigators should employ more longitudinal studies where
both child temperament and parenting behaviors are observed at
multiple time points, and their transactions considered to predict per-
sonality development (Slagt et al., 2016). Finally, the complexity of
temperament-parenting transactions also implies the possibility of si-
multaneous child and parent individual characteristics playing a func-
tional role in the personality traits that children later express. Bron-
fenbrenner emphasized the importance of such simultaneously
occurring characteristics:

Proximal processes that affect development vary systematically as a
joint function of the characteristics of the developing person and the
environment (both immediate and more remote) in which the processes
are taking place (Bronfenbrenner & Ceci, 1993, p. 317).

To the extent that we consider personality to be a developmental
process, Bronfenbrenner's Bioecological Theory informs our current
understanding of how personality develops in context. By his account,
individual characteristics of the child and the context will inevitably
affect the nature of their transaction, and therefore should be carefully
considered in our designs. For example, child gender has occasionally
been found to moderate the influence of effortful control on later par-
enting practices (Lifford, Harold, & Thapar, 2008). This moderation
calls for a comprehensive, holistic account of the child in our designs
and measurement models, rather than including isolated individual
characteristics that may only represent one portion of the child's ex-
perienced “truth”. Similarly, caregiver role, parent psychopathology,
education level, and household size are all characteristics of the par-
enting context that could influence “proximal processes” or parent-
child transactions, and thus should be reflected in our studies. In con-
clusion, when examining personality development, transactions be-
tween child and parent over time are crucial, and these complex, dy-
namic relations can only inform the trajectory to adult personality
when multiple individual characteristics of both entities (i.e., organism
and context) are carefully considered.

Appendix A. Supplementary data

Supplementary data related to this article can be found at http://dx.
doi.org/10.1016/j.newideapsych.2018.03.002.
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