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Associations between parental ideology and neural
sensitivity to cognitive conflict in children

Tracy A. Dennis1, David M. Amodio2, and Laura J. O’Toole1

1Department of Psychology, Hunter College, The City University of New York, New York, NY, USA
2Department of Psychology, New York University, New York, NY, USA

Processes through which parental ideology is transmitted to children—especially at a young age prior to the
formation of political beliefs—remain poorly understood. Given recent evidence that political ideology is
associated with neural responses to cognitive conflict in adults, we tested the exploratory hypothesis that children’s
neurocognitive responses to conflict may also differ depending on their parents’ ideology. We assessed relations
between parental political ideology and children’s neurocognitive responses to conflict, as measured by the N2
component of the event-related potential. Children aged 5–7 completed an age-appropriate flanker task while
electroencephalography was recorded, and the N2 was scored to incongruent versus congruent flankers to index
conflict processing. Because previous research documents heightened liberal–conservative differences in threat-
relevant contexts, each trial of the task was preceded by an angry face (threat-relevant) or comparison face (happy
or neutral). An effect of parental ideology on the conflict-related N2 emerged in the threat condition, such that the
N2 was larger among children of liberals compared with children of moderates and conservatives. These findings
suggest that individual differences in neurocognitive responses to conflict, heightened in the context of threat, may
reflect a more general pattern of individual differences that, in adults, relates to political ideology.

Keywords: Political ideology; Conflict monitoring; Conflict sensitivity; N2; Children.

EFFECTS OF PARENTAL IDEOLOGY
ON NEURAL SENSITIVITY TO

COGNITIVE CONFLICT IN CHILDREN

As political ideologies become increasingly polarized,
the differences between liberals and conservatives are
often thought to extend beyond policy preferences to
fundamental differences in psychological function.
Although a growing body of evidence has linked differ-
ences in political views to more general forms of psy-
chological and neural processing, the important question
of whether these effects are due to political beliefs, as
opposed to dispositions already in place prior to the
development of political beliefs, remains unanswered
(Hibbing, Smith, &Alford, 2014; Jost &Amodio, 2012).

In the current study, we took a developmental
approach to exploring this issue by examining a pattern
of neurocognitive function, previously associated with
political ideology in adults, in the children of liberals,
moderates, and conservatives. We reasoned that while
these children were unlikely to have refined political
beliefs, they would share more basic psychological pro-
pensities of their parents (Olson, Vernon, Harris, &
Jang, 2001). If a similar pattern of neurocognitive
response was observed in the children of liberals versus
conservatives, then this evidence would weigh against
the possibility that previously observed ideology effects
were due to political beliefs, per se. Furthermore, this
observation would provide support for the idea that
psychological patterns associated with political
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ideology in adults emerge from cognitive styles already
in place at a younger age.

Psychologists have long associated political beliefs
with broader cognitive, motivational, and personality
styles (Adorno, Frenkel-Brunswik, Levinson, &
Sanford, 1950). More recently, Jost, Glaser,
Kruglanski, and Sulloway (2003) proposed that certain
ideological positions—such as advocacy versus resis-
tance to social change and rejection versus acceptance
of inequality—are adopted in part because they serve
more general motivations to reduce uncertainty, ambi-
guity, and threat. For example, a growing body of
research suggests that liberals exhibit a greater tolerance
of ambiguity, uncertainty, and complexity, whereas con-
servatives exhibit less cognitive flexibility and more
structured and persistent approaches to decision-making
(Jost et al., 2003), as well as less openness to new
experiences (Carney, Jost, Gosling, & Potter, 2008;
Gerber, Huber, Doherty, Dowling, & Ha, 2010). These
patterns imply that political ideologymay emerge from a
broader set of psychological processes, in particular
those involved in motivation and self-regulation (Jost
& Amodio, 2012).

Research on the neurocognitive correlates of ideol-
ogy have focused on individual differences in the
processing of conflict—a core component of self-reg-
ulation (e.g., Amodio, Jost, Master, & Yee, 2007;
Kanai, Feilden, Firth, & Rees, 2011; Weissflog,
Choma, Dywan, Van Noordt, & Segalowitz, 2013).
Broadly speaking, conflict processing involves the
detection of discrepancies—when two or more
incompatible response options are activated simulta-
neously—and the recruitment of neural resources to
resolve conflicting or complex information (Barch,
Braver, Sabb, & Noll, 2000; Botvinick, Braver,
Barch, Carter, & Cohen, 2001). This mechanism of
cognitive control supports the self-regulation of beha-
vior in the face of complex response options in order
to facilitate higher-order goals and intentions.

Conflict processing has been associated with a
scalp-recorded event-related potential (ERP), the N2.
The N2 occurs over the frontal-midline region begin-
ning approximately 200 to 350 ms following stimulus
onset. Importantly, the amplitude of the N2 is larger to
stimuli that evoke a response conflict, such as the
presentation of incongruent response options (e.g.,
incongruent flanker displays in a visual flanker task)
or tasks that require the inhibition of prepotent
responses, such as No-Go trials in a Go/No-Go task
(Kopp, Rist, & Mattler, 1996; Nieuwenhuis, Yeung,
Van Den Wildenberg, & Ridderinkhof, 2003; Van
Veen & Carter, 2002a). Source analyses suggest that
the N2 is generated by the anterior cingulate cortex
(ACC) under circumstances that elicit conflicting

response tendencies (Banich et al., 2001; Carter
et al., 1998; Van Veen & Carter, 2002b). The N2
amplitude is therefore believed to indicate the extent
to which conflict-related cognitive processes are
engaged during tasks.

If political liberals exhibit greater awareness of and
responsiveness to complex and potentially conflicting
pieces of information, in comparison with conserva-
tives, this difference should be associated with
increased ACC activity and its corresponding N2
amplitude. Amodio et al. (2007) investigated this
hypothesis in a sample of young adults. After partici-
pants indicated their political orientation, they com-
pleted a Go/No-Go task in which a small proportion
of trials required them to withhold the habitual “Go”
response. Amodio et al. (2007) observed that liberals
exhibited greater accuracy and larger N2 amplitudes on
No-Go trials, in comparison with conservatives. This
result was consistent with the hypothesis that liberalism
is associated with greater neurocognitive activity under
conditions of response conflict. These findings have
been conceptually replicated and extended in other
studies (Inzlicht, McGregor, Hirsh, & Nash, 2009;
Shook & Fazio, 2009; Weissflog et al., 2013). Taken
in conjunction, this work suggests that the endorsement
of a more liberal ideology is associated with enhanced
responsiveness of neural systems to cognitive conflict.
Given this past evidence, and given prior evidence that
individual differences in conflict processing have a
significant heritable component (e.g., Matthews et al.,
2007), we hypothesized that children of more liberal
parents would exhibit larger N2 amplitudes during a
conflict monitoring task.

Ideological differences in conflict processing might
also be moderated by the emotional context in which
cognitive processes operate (McLean et al., 2013).
The past decade has seen an explosion of research
demonstrating that individual differences, such as
enhanced sensitivity to negative and threat-related
stimuli, moderate the impact of emotional factors on
cognition (e.g., Dennis & Chen, 2007; Hofmann,
Ellard, & Siegle, 2012; Ohrmann et al., 2007). For
individuals showing this enhanced sensitivity, threat-
relevant stimuli such as human faces displaying fear
and anger can disrupt neurocognitive processes, espe-
cially when the threatening stimuli are distracting or
irrelevant to task performance (Fox, Russo, & Dutton,
2002; Mogg, Philippot, & Bradley, 2004). For exam-
ple, Dennis and Chen (2009) found that moderately
anxious adults, who are thought to show elevated
threat sensitivity, evidenced reduced sensitivity of
the N2 to incongruent versus congruent flankers fol-
lowing the presentation of task-irrelevant fearful
faces.
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Political conservatism is associated with greater
sensitivity to negative stimuli (Carraro, Castelli,
Macchiella, & Avenanti, 2011; Jost et al., 2007;
Oxley et al., 2008; Shook & Clay, 2011) and greater
vigilance for potential threats in the environment
(Dodd, Balzer, & Jacobs, 2012; McLean et al.,
2013). For instance, conservatives are more likely
than liberals to respond to negative or threatening
images with increased physiological arousal and to
rapidly fixate upon the images, suggesting increased
cognitive resources devoted to threat (Dodd et al.,
2012; Hibbing et al., 2014). Thus, it is possible that
threat-related contexts may amplify neurocognitive
differences between liberals and conservatives,
whereas pleasant or neutral contexts would not.
Consistent with this notion, McLean et al. (2013)
found that conservatives, but not liberals, displayed
enhanced sensitivity to angry targets, measured by
reaction times indexing greater attentional focusing.

In the present study, we varied the emotional con-
text of conflict monitoring by displaying an angry face
(threat-relevant) or a comparison face (happy or neu-
tral) prior to each trial of a flanker task. These faces
were task-irrelevant because they provided no infor-
mation about the target flanker task. We considered
the possibility that liberal–conservative individual dif-
ferences in the N2 response to conflict (greater N2
amplitudes to incongruent flankers among children of
liberals versus conservatives) would be heightened in
the threat-relevant context. This follows from the idea
that children of liberals, relative to conservatives,
would be less reactive to the task-irrelevant angry
faces and thus more able to cognitively engage with
the target flanker task.

The goal of the present study was to test whether
enhanced neurocognitive responses to conflict, which
has been observed in more liberal versus conservative
adults (e.g., Amodio et al., 2007), are exhibited by
children of liberals, as compared to children of con-
servatives. We recruited early school-aged children
(ages 5–7) and obtained parents’ reports of their own
political orientation. Child participants then completed
the Attention Network Test (ANT) while electroence-
phalography (EEG) was recorded to generate the N2.
The ANT is a cued version of the Eriksen flanker task,
which has been shown to elicit ACC activity and can
be used to measure attentional processing in response
to congruent and incongruent responses options (Fan,
Wu, Fossella, & Posner, 2001). Moreover, the flanker
task has been identified as an especially promising
measurement tool for identifying core cognitive pro-
cesses associated with ideological differences, espe-
cially in emotional contexts (McLean et al., 2013). In
the present study, we used the ANT to estimate the

influence of parental political orientation on both N2
amplitudes and attention performance under condi-
tions of high conflict (incongruent flankers) and low
conflict (congruent flankers). A manipulation of emo-
tional context was introduced so that every trial was
preceded by the presentation of an angry, pleasant, or
neutral face (see Dennis, Malone, & Chen, 2009). We
chose human faces because of their salience and social
significance (Johnson, 2005) and compared the effects
of angry faces to pleasant and neutral faces to explore
whether the effects of parental ideology on conflict
monitoring would be strengthened in a threat-relevant
emotional context.

Our focal hypothesis was that children of more
liberal, as opposed to more conservative, parents
would exhibit larger N2 amplitudes, indicating
enhanced recruitment of cognitive resources to track
and resolve conflict on incongruent trials. In addition,
we tested the exploratory hypothesis that these indi-
vidual differences linked to parental ideology would
be stronger when participants were exposed to angry
(threat-relevant) faces as compared with happy and
neutral faces.

METHOD

Participants

Fifty-one children aged 5 to 7 years old (M = 75.33
months, SD = 6.29) from the New York City area
completed the study. Of these 51 children, 8 were
excluded because of EEG artifacts produced by exces-
sive movement (on 60% of trials or more). These
eight children were all 5 years old, which is consistent
with the fact that younger children have more diffi-
culty remaining still during EEG recording
(Banaschewski & Brandeis, 2007). Ten children
were excluded because of excessive response errors
or outlying scores with respect to response latencies
(more than three standard deviations above the mean),
yielding a final sample of 33 participants. Biological
parents (30 mothers and 3 fathers) and children were
ethnically diverse: 42% (n = 14) were White/
Caucasian; 36% (n = 12) were Black or African-
American; 12% (n = 4) were Hispanic/Latino; 3%
(n = 1) were Asian; and 6% (n = 2) were biracial
(i.e., they chose Hispanic and another category). The
education level of parents was: 6% completed 11th
grade (n = 2); 3% completed 12th grade with no
diploma (n = 1); 15% were high school graduates
(n = 5); 15% completed some college but did not
have a degree (n = 5); 24% had an associate’s degree
(n = 8); 18% had a bachelor’s degree (n = 6); 15% had
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a master’s degree (n = 5); and 3% had professional
degree (n = 1). Median annual household income
(before taxes) was “between $40,000–50,000” with a
sample range from “$10,000–$20,000” to “$150,000
and above.” The relationship status of parents was
64% married (n = 21), 6% (n = 2) unmarried but
living with a partner, 9% (n = 3) separated, 3%
(n = 1) divorced, and 18% (n = 6) never married.
Eighty-five percent of the children were right-
handed (n = 28).

Procedures

Prior to beginning the EEG portion of the experiment,
informed consent was obtained from parents and chil-
dren. All consented to participation. The entire labora-
tory visit lasted approximately 2.5 hours, and children
were informed that they could take a break any time.

Attention network test

EEG was recorded while children completed a modi-
fied version of the Child Attention Network Test (ANT;
Dennis et al., 2009; Rueda et al., 2004) in the experi-
mental booth. Participants were seated approximately
65 cm from a personal IBM computer with a 14-inch
monitor (Windows XP) in a dimly lit room. The ANT,
which was presented using E-Prime software
(Psychological Software Tools, Pittsburgh, PA),
involves a combination of cued reaction time (Posner,
1980) and a flanker task. In the flanker task, partici-
pants must respond to a central target stimulus, such as
an arrow, that points toward either the left or right side
of the screen. Participants are instructed to press a
button to indicate the direction of the arrow (left or
right). However, the target stimulus is flanked by addi-
tional stimuli on both sides. On some trials, the flanker
stimuli point in the same direction of the target; hence,
these trials are referred to as “congruent” flankers. On
other trials, the flankers point toward the opposite
direction and are thus referred to as “incongruent.”
Comparing responses to incongruent versus congruent
flankers provides a measure of conflict monitoring.

The original ANT designed for adults used arrows
to represent the focal stimuli and flankers (Fan,
McCandliss, Sommer, Raz, & Posner, 2002). To
make the task more relevant and interesting to young
children, the target (central) and flanking stimuli (two
on each side) were changed to fish (Rueda et al.,
2004). Children were instructed to “catch the fish
named Fun” in the center of the screen by indicating
the direction in which the fish’s nose was pointing

(selecting the right or left mouse button as quickly as
they could). Targets with fish all pointing in the same
direction are congruent and those with the central fish
pointing in a different direction than the flanking fish
are incongruent. There were equal numbers of con-
gruent and incongruent trials. Children were given a
six-trial practice block before starting the three experi-
mental blocks and were given feedback on their per-
formance. Between blocks, children were given short
breaks in which to rest.

Trials were preceded by cueing conditions that
served to alert the child to the impending target or to
orient children to a location on the screen where the
target will appear. These cueing conditions can also be
used to calculate performance efficiency scores in
multiple domains of attention (alerting, orienting,
and executive). However, because the present study’s
hypotheses focused on speed and accuracy under con-
ditions of high versus low conflict (incongruent versus
congruent flankers), reaction times were collapsed
across cueing conditions, separately by flanker type.

Based on previous studies (Dennis & Chen, 2009;
Dennis et al., 2009), the task was modified by briefly
presenting angry, happy, or neutral faces for 200 ms
prior to each trial to determine the extent to which
threat-relevant (versus pleasant or neutral) stimuli
influence N2 amplitudes and attentional performance.
Participants were presented with three experimental
blocks, with each block presenting angry, happy, or
neutral faces prior to each trial. Order of blocks was
counterbalanced across participants. Each block
included 64 trials, which were equally divided
between congruent and incongruent flanker displays.
There were 48 grayscale photographs of faces, and
these were equally divided, so there were 16 from
each of the three categories of facial expression
(Tottenham et al., 2009).

Each trial consisted of a series of events (see
Figure 1). First, an emotional face stimulus (angry,
happy, or neutral) was presented for 200 ms, followed
by a fixation cross, which was variably presented on the
screen for 400–1600 ms. Subsequently, one of the four
cueing conditions (no cue, center cue, double cue, or
spatial cue) was presented for 150 ms. This was again
followed by the fixation cross that was presented for
450 ms. After the fixation period, the central target
(along with the flankers pointing in either congruent or
incongruent directions in comparison to the central tar-
get) was displayed for up to 1700 ms or until a response
was made. The flanker display disappeared when the
button was pressed. The final event consisted of a fixa-
tion period that was variably presented for 1000 ms. No
feedback on performance was given. Each trial lasted
for a maximum of 5100 ms. Prior to averaging reaction
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times (RTs) for each stimulus condition, trials with out-
liers (RTs ± 3 standard deviations from each partici-
pant’s mean) were discarded. RT and error rates to
congruent and incongruent flankers were the target mea-
sures of interest.

EEG recording

Using the BioSemi system (BioSemi, Amsterdam,
NL), EEG activity was recorded continuously via 64
Ag/AgCl scalp electrodes embedded in an elasticized
nylon cap based on the international 10/20 system.
Eye movements were monitored by electrooculogram
(EOG) from electrodes placed 1 cm above and below
the left eye (to measure vertical eye movements) and
1 cm on the outer corner of each eye (to measure
horizontal eye movements). The EEG signal was pre-
amplified at the electrode to improve the signal-to-
noise ratio. EEG was recorded at a sampling rate of
512 Hz. The voltage from each active electrode was
referenced online with respect to a common mode
sense active electrode producing a monopolar (non-
differential) channel.

Offline data processing was conducted using Brain
Vision Analyzer (Version 2.2, GmbH, Munich, DE).

Data were re-referenced offline to an average refer-
ence and filtered with a high pass frequency of .1 Hz
and a low pass frequency of 30 Hz. The EEG was
segmented for each trial beginning 400 ms prior to
flanker onset and continuing for 800 ms. Baseline
correction was performed for each trial, using the
200 ms prior to flanker onset.

EEG was corrected for blinks using independent
components analysis (ICA). Artifacts were identified
using the following criteria: any data with voltage
steps exceeding 75 µV, changes within a segment that
were greater than 200 µV, amplitude differences greater
than ±120 µV within a segment, and activity lower than
.2 µV per 100 ms. Such artifacts were excluded from
analysis. After ICA, data were visually inspected to
confirm successful eyeblink removal and to detect any
remaining artifacts. Data from individual channels con-
taining artifacts were rejected on a trial-by-trial basis.

Prior to analyses, outliers were removed from raw
RT and N2 data using a 90% Winsorization: data
falling below the 5th percentile were set to the value
of the 5th percentile and data falling above the 95th
percentile were set to the 95th percentile. Analyses
targeted the conflict-related N2 component, which
was found by Amodio et al. (2007) to be associated
with political ideology in adults. The N2 was quanti-
fied for correct trials only as the peak amplitude
between 300–370 ms post-stimulus onset to the flan-
kers at electrode Fz, where N2 amplitudes were

Figure 1. Experimental procedure for the modified ANT (see
also Dennis et al., 2009). Participants indicate the direction in
which the nose of the fish in the center of the target display is
pointing. Targets with fish all pointing in the same direction are
congruent and those with the central fish pointing in a different
direction than the flanking fish are incongruent.

Congruent

–5 µV 0 µV 5 µV

Incongruent

Figure 2. Scalp distribution of the N2 for incongruent and
congruent flankers, averaged across the three emotion conditions.

PARENT IDEOLOGY AND CHILD CONFLICT 5

D
ow

nl
oa

de
d 

by
 [

T
ra

cy
 D

en
ni

s]
 a

t 1
6:

08
 3

0 
O

ct
ob

er
 2

01
4 



maximal. All participants showed their maximal
amplitude within this window. Figure 2 illustrates
the scalp distribution of the N2 for incongruent and
congruent flankers, separately. Peak amplitudes were
calculated for each flanker type, separately for each
face condition (angry, happy, neutral). In addition, N2
difference scores were calculated as the difference
between incongruent and congruent flankers follow-
ing each face type. This difference score was used as
an indicator of neural sensitivity to stimulus–response
conflict. The average number of trials used to calcu-
late the N2 for incongruent flankers was 20.41
(SD = 6.09) and for congruent flankers was 23.63
(SD = 5.67).

Questionnaires

Parental ideology

To assess political orientation (or ideology), we
asked parents to place themselves on a scale ranging
from −5 (Extremely Liberal) to 5 (Extremely
Conservative). A response of zero was described as
“neither liberal nor conservative” and for the present
study was considered to indicate moderate (i.e., cen-
trist) political views. This single item strongly predicts
presidential voting intentions and a number of other
social and political attitudes and behaviors (Jost,
2006). Parental ideology was examined as a contin-
uous variable and also in terms of liberal, moderate,
and conservative groups, so that negative scores were
coded as liberal, scores of zero as moderate, and
positive scores as conservative. Using this scoring
system, roughly three equal groups emerged: liberal
(n = 12), moderate (n = 9), and conservative (n = 12).
The mean score for all parents on this scale was −0.15
(SD = 2.31) with a wide range of scores from −4 to 5.

RESULTS

Descriptive statistics

Descriptive statistics concerning children’s task per-
formance and N2 amplitudes are presented in Table 1.
Mean values are shown separately by flanker type
(incongruent or congruent) and whether the trial was
preceded by angry, happy, or neutral faces. Figure 3
shows N2 amplitudes for congruent and incongruent
trials for children of conservative, moderate, and lib-
eral parents separately for each face condition.
Children’s age was unrelated to parental political
orientation: for conservative parents, M age in
months = 75.92 (SD = 4.54), for moderate parents,
M = 75.44 (SD = 6.15), and for liberal parents,
M = 74.67 (SD = 8.14).

Correlations among study variables

Bivariate correlations were computed for all study
variables to determine whether parental ideology was
associated with conflict-related neurocognitive func-
tioning (N2 amplitudes to incongruent trials) and
attentional performance (RTs and error rates on incon-
gruent trials) for a total of nine correlations.1

Consistent with predictions, greater parental liberal-
ism (lower scores on ideology) was associated
with larger N2 amplitudes following angry faces,
r(33) = .39, p = .03 (see Figure 4). No other signifi-
cant correlations between parental ideology and N2
amplitudes emerged, and no other correlations among
study variables reached significance.

TABLE 1
Means and standard deviations for N2 amplitudes and attention performance on the attention network test following each

emotional face condition

Angry faces Happy faces Neutral faces Average

N2 amplitudes (mean mV)
Incongruent −7.07 (4.70) −6.89 (4.74) −5.60 (5.55) −6.52 (3.98)
Congruent −4.75 (5.39) −5.08 (4.31) −5.31 (5.53) −5.05 (3.70)

Error rate (%)
Incongruent 0.32 (0.21) 0.31 (0.20) 0.34 (0.22) 0.32 (0.19)
Congruent 0.22 (0.19) 0.19 (0.17) 0.23 (0.20) 0.22 (0.17)

Reaction time (in ms)
Incongruent 918.03 (159.76) 912.22 (166.28) 905.99 (188.6) 912.08 (154.28)
Congruent 854.61 (155.26) 847.46 (148.52) 851.47 (172.13) 851.18 (144.17)

Notes: Means are presented with standard deviations in parentheses. N2 amplitudes and reaction times are based on correct trials only.

1When race/ethnicity and education were entered as covariates,
the results remained the same.
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Associations between parental ideology
and child attentional performance

We explored whether children of liberals, as compared
with those of conservatives, would exhibit perfor-
mance differences on high conflict (incongruent) sti-
mulus trials, as a function of emotional context.
Reaction time and error rate scores were submitted
separately to 3 (parental ideology: liberal, moderate,
conservative) × 2 (flanker: incongruent, congruent) × 3
(emotion: angry, happy, neutral) repeated measures
ANOVAs.

Main effects of flanker congruence emerged for each
dependent variable, indicating that, unsurprisingly, per-
formance on the ANT was poorer under conditions of
response conflict. Specifically, the analysis of error rates
yielded a main effect of flanker [F(1,30) = 23.47,
p = .001 η2 = .44] indicating that errors were greater
for incongruent [M = 0.33 ± 0.06] than congruent flan-
kers [M = 0.22 ± 0.06, p = .001], as did the analysis of
reaction times [F(1,30) = 43.92, p = .001 η2 = .59]
indicating that reaction times were longer for incongru-
ent [M = 915 ± 54] than congruent flankers
[M = 855 ± 50, p = .001].

0

–2

–300

–200

–100

0 100

200

300

400

500

600

700

–300

–200

–100

0 100

200

300

400

500

600

700

–300

–200

–100

0 100

200

300

400

500

600

700

Liberal congruent
Liberal incongruent
Moderate congruent
Moderate incongruent
Conservative congruent
Conservative incongruent

–4

–6

–8

A
ng

ry
 fa

ce
s

H
ap

py
 fa

ce
s

N
eu

tr
al

 fa
ce

s

2

4

6

8

10µV

0

–2

–4

–6

–8

2

4

6

8

10µV

0

–2

–4

–6

–8

2

4

6

8

10µV

Figure 3. N2 amplitudes for congruent and incongruent trials for the children of liberals, moderates, and conservatives separately for each face
condition.
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Additionally, the emotion × parental ideology inter-
action was significant for reaction times [F(4,60) = 2.72,
p = .04, η2 = .15] indicating that children of conserva-
tives had faster reaction times following neutral faces,
regardless of flanker type [M = 880 ± 90], than children
of moderates [M = 970 ± 102, p = .04]. Among children
of conservatives only, reaction times were faster follow-
ing neutral versus angry faces [M = 880 ± 90, p = .03].

Associations between parental ideology
and child N2 amplitudes

To investigate our focal prediction that the conflict-
related N2 amplitudes would be larger among children
with more politically liberal parents, we conducted a 3
(parental ideology: liberal, moderate, conservative) × 2
(flanker: incongruent, congruent) × 3 (emotional
expression: angry, happy, neutral) repeated measures
ANOVA. This analysis tested the prediction that ideo-
logical differences would be greater under conditions
of threat (i.e., following exposure to angry faces)
relative to nonthreat (happy or neutral faces). It also
enabled us to explore whether children of political
moderates would exhibit patterns of response that
more closely resembled those of liberals or
conservatives.

The ANOVA yielded a significant main effect of
flanker [F(1,30) = 7.74, p = .009, η2 = .21] indicating
that N2 amplitudes were greater to incongruent
[M = −6.47 ± 1.39] versus congruent flankers
[M = −4.95 ± 1.20, p = .009]. Additionally, the par-
ental ideology × emotion interaction reached signifi-
cance, F(4,60) = 2.76, p = .04, η2 = .16 (see Figure 5).
Simple effects analyses revealed that in the angry face
condition children of liberals [M = −8.66 ± 2.26]
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Figure 5. Interaction between parental ideology and emotion type for N2 amplitudes. Errors bars show ± 1 standard error. *p < .05.
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Figure 4. Children of more liberal parents showed greater N2
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exhibited significantly larger N2 amplitudes than both
children of moderates [M = −3.73 ± 2.60, p = .008]
and children of conservatives [M = −4.80 ± 2.26,
p = .02]. Furthermore, children of liberals exhibited
significantly larger N2 amplitudes in the angry versus
neutral [M = −5.02 ± 2.76, p = .01] face conditions.2

DISCUSSION

As evidence for the neurocognitive correlates of poli-
tical ideology builds, researchers are increasingly faced
with the questions of whether these correlates relate to
political views per se or whether they reflect a more
general cognitive style that likely developed earlier in
life (e.g., Block & Block, 2006). Findings from the
current study raise the possibility that neurocognitive
responses to conflict—a form of processing that has
been associated with ideology in multiple studies—
reflect a more general pattern of individual differences
present in childhood that relates, later in adulthood, to
political ideology. Specifically, children of liberal par-
ents exhibited larger N2 amplitudes during both incon-
gruent and congruent trials of a flanker task, indicating
enhanced recruitment of cognitive resources to detect
and resolve conflict, in comparison with children of
moderate and conservative parents. This effect only
emerged in trials following threat-relevant angry
faces. This pattern conceptually replicates, in children,
an effect of ideology on neurocognitive functioning
that has been documented in studies involving adults
(e.g., Amodio et al., 2007; Shook & Fazio, 2009;
Weissflog et al., 2013), and points to the potential
role of the emotional context, in particular that of
threat-relevant information. These findings are broadly
consistent with the idea that psychological patterns
associated with political ideology in adults may emerge
from cognitive styles already in place at a younger age,
rather than reflecting political beliefs per se.

Predicted effects of parental ideology on the N2
emerged, but were only observed in the presence of
threat-relevant stimuli (angry faces), which previous
research suggests may elicit reduced reactivity in lib-
eral as compared to conservative adults (Jost et al.,
2007; Oxley et al., 2008). The specificity of this effect
in the context of negative and threat-relevant stimuli
has several implications. Consistent with the view that
liberalism is associated with greater ability to integrate
and process aversive, complex, or threat-relevant sti-
muli (Jost et al., 2007; Oxley et al., 2008), it is

possible that the offspring of liberal adults share this
basic individual difference prior to the formation of
political beliefs. This would explain the finding that
neurocognitive processing of conflict in the children
of liberals versus more conservative adults remained
relatively robust in the context of stimuli that were
task-irrelevant and threatening (in the present study,
angry faces). Indeed, previous research suggests that
threat sensitivity in childhood predicts ideology in
adulthood: rigid and anxious qualities in early child-
hood predict conservatism in early adulthood (Block
& Block, 2006), and early temperamental fearfulness
predicts conservatism in late adolescence (Fraley,
Griffin, Belsky, & Roisman, 2012). This idea that
heightened sensitivity to a threat-relevant emotional
context is associated with disruptions in the sensitivity
of the N2 to conflict is consistent with research show-
ing such disruptions in trait anxious adults (Dennis &
Chen, 2009).

On the other hand, other research suggests that low
arousal, threatening stimuli may facilitate cognitive
performance in general (Fenske & Eastwood, 2003;
Gable & Harmon-Jones, 2010; O’Toole, DeCicco,
Hong, & Dennis, 2011). Conflict monitoring, which
is rapidly developing during this age period
(Jonkman, 2006; Rueda et al., 2004; Rueda, Posner,
& Rothbart, 2005), may have been facilitated in chil-
dren of liberals because they, like their parents, have
greater ability to devote resources to a task despite
task-irrelevant and distracting negative stimuli. At the
same time, following angry faces, children of liberals
showed a greater N2 response to both incongruent and
congruent trials, the latter in which reduced N2 ampli-
tudes are expected. An important question for future
research is whether this reduced discrimination
between distinct levels of conflict represents general
increased engagement with the task or other pro-
cesses, such as increase cognitive vigilance. Overall,
the specificity of the effects of parental ideology that
we observed on child N2 responses suggests that
future research should systematically investigate the
emotional contexts in which neurocognitive differ-
ences between liberals and conservatives do and do
not emerge, as well as the developmental trajectory of
these differences. Moreover, it supports the idea that
these individual differences in cognitive responses
precede the development of discrete political views.

In general, previous studies suggest that liberal-
ism is associated with greater cognitive flexibility
and integrative complexity (e.g., Jost et al., 2003).
In the present study, however, we observed only one,
unexpected, link between parental political orienta-
tion and attentional performance in children: chil-
dren of both liberal and conservative parents

2The pattern of effects was the same with mean N2 amplitudes
(calculated as the area under the curve from 300 to 370 ms). There
were no significant effects for N2 latency when using the peak data.
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showed faster reaction times following neutral faces.
This effect was unrelated to ERP findings in that the
N2 was sensitive to parental ideology only in the
context of angry faces. Thus, this reaction time
effect may reveal that neutral faces simply interfere
less with task performance compared to valenced
stimuli (happy and angry faces in this study).
Moreover, neurocognitive differences in conflict pro-
cessing in young children may reflect relatively
subtle difference in cognitive function that may not
have a direct impact on standard metrics of attention
performance during a moderately difficult conflict
monitoring task (in this study, errors ranged from
around 20–30%). Thus, this divergent finding of
distinct effects of emotion in the behavioral and
neurophysiological realm could reflect a develop-
mental sequence in which the N2 is sensitive to
early individual differences in neurocognitive
responses to threat that are not yet readily apparent
in behavior, but which may have a systematic impact
on the development of other functional capacities
later in life (Banaschewski & Brandeis, 2007;
Burghy et al., 2012). Tracking such epigenetic pro-
cesses in cognitive responses associated with the
emergence of political ideology is a crucial goal for
future research.

Although our study provided new data on the
role of conflict processing in children as it relates
to their parent’s ideology, several limitations are
notable. For example, parental ideology was
assessed using a single-item measure. While this
single item has been shown to strongly predict
major political behaviors, such as voting decisions
(Jost, 2006), it is possible that a multi-dimensional
assessment of parental ideology may have revealed
additional complexity to the observed relation with
children’s conflict processing. In addition, the pri-
mary task, the modified flanker task, used to gen-
erate both the N2 and measures of attention
performance, may have limited our ability to com-
pare our findings with those from other studies on
ideology and the N2, which have typically used the
Go-/No-Go task (e.g., Amodio et al., 2007).

It is further notable that this study was not
designed to examine the process through which poli-
tical orientation is passed from a parent to a child.
Moreover, children aged 5 to 7 years are unlikely to
have developed substantial political beliefs (Hess &
Torney, 2005). Rather, this study speaks to the impor-
tant question of whether concordances between par-
ental ideology and individual differences in children’s
cognitive responses to conflict are already in place at a
young age, prior to the likely development of political
beliefs, and thus are not due to political views per se.

The results of the current study suggest that neuro-
cognitive patterns associated with political ideology in
adults may emerge from cognitive styles already in
place at a younger age.

It is important to stress that neurodevelopmental
issues should be taken into account when interpreting
results. The sensitivity of the N2 to conflict may not
yet be stable in early childhood (Buss, Dennis,
Brooker, & Sippel, 2011)—the target age of the present
study. A possible implication of this developmental
variability is that the greater N2 responses in children
of liberals (versus moderates and conservatives) might
reflect neurodevelopmental maturity rather than
responsivity to conflict. Yet, the sample as a whole
evidenced an “adult-like” flanker effects (i.e., greater
N2 amplitudes to incongruent versus congruent flan-
kers). Group differences specific to the angry face
context suggest that children’s neurocognitive
responses, because they are developing so rapidly,
may be especially sensitive to affective contexts. In
other words, a threat-related context might have either
bolstered the recruitment of cognitive resources in the
service of conflict processing among children of liber-
als or interfered with this capacity in children of mod-
erates and conservatives. Because the amplitude of the
N2 is believed to signal the extent to which cognitive
resources are recruited under conditions of conflict, this
further shows that a threat-related context has distinct
neurocognitive implications for children of liberal ver-
sus conservative parents.

In summary, the present study provides the first
evidence to our knowledge that individual differences
in conflict processing associated with political ideology
in adults is present in the young children of liberals,
moderates, and conservative—even though these chil-
dren presumably have not yet developed refined poli-
tical beliefs. This evidence weighs against the
conclusion that previously observed ideology effects
on conflict processing in adults were due to political
beliefs, per se, and instead suggests that psychological
patterns associated with political ideology in adults
may emerge from cognitive styles already in place at
a younger age. These findings help to lay the ground-
work for theoretical and empirical research addressing
the origins, development, and cross-generational trans-
mission of political ideology. Such research also has
broader implications for the creation of developmental
cognitive neuroscience models that identify biomarkers
and neural mechanisms in the development of beliefs,
values, and opinions.
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