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Abstract

Executive functioning (EF) may be transmitted across generations such that strengths or 

deficiencies in parent EF are similarly manifested in the child. The present study examined the 

contributions of parent EF and impulsivity on adolescent EF, and investigated whether household 

chaos is an environmental moderator that alters these transmission processes. American 

adolescents (N = 167, 47% female, 13–14 years old at Time 1) completed behavioral measures of 

EF and reported household chaos at Time 1 and one year later at Time 2. Parents completed 

behavioral measures of EF and self-reported impulsivity at Time 1. Results indicated that lower 

parent EF at Time 1 predicted lower adolescent EF at Time 2 (controlling for adolescent EF and 

IQ at Time 1), but only in the context of high household chaos. Findings suggest that household 

chaos may be a risk factor that compounds influences of poor parent EF and compromises 

adolescent EF development.
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Executive functioning (EF) is best understood as a set of higher-order cognitive abilities and 

self-regulatory processes that includes three distinct but correlated factors: inhibitory 

control, working memory, and cognitive flexibility (Miyake et al., 2000). These functions 

work together to guide goal-directed behaviors and are predictive of a number of social 
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(Holmes, Kim-Spoon, & Deater-Deckard, 2016), academic (Becker, Miao, Duncan, & 

McClelland, 2014), and psychological (Letkiewicz et al., 2014; Li, 2015) outcomes. 

Research has demonstrated that individual differences in EF emerge throughout childhood 

and adolescence as a function of genetic and environmental conditions, and that EF is 

transmitted across generations such that strengths or deficiencies in parent EF are similarly 

manifested in the child (Deater-Deckard, 2014). However, it remains unclear how specific 

environmental contexts may influence the strength of these effects. It is especially important 

to understand these processes in adolescence, as EF begins to stabilize during this 

developmental period (Friedman et al., 2016). In addition to EF, parents’ impulsivity may 

contribute to adolescents’ self-regulation development. Behavioral impulsivity is closely 

related to EF abilities, and impulsive parents may engage in maladaptive parenting styles 

(Chen & Johnston, 2007) that can further impact adolescent EF outcomes. Thus, the current 

study sought to understand the contributions of parent indicators of EF and impulsivity to 

adolescent EF development, and the role of household chaos as an environmental context 

that may moderate parental influences on EF.

Intergenerational Transmission of Executive Functioning

Previous research demonstrates that EF similarity between parent and child may manifest as 

early as 24 months of age, suggesting that transmission of EF is initiated in early childhood 

(Cuevas, Deater-Deckard, Kim-Spoon, Wang, et al., 2014). As children transition through 

early and middle childhood, familial similarity in EF increases (Deater-Deckard & Wang, 

2012). Once children enter adolescence, EF begins to stabilize; however, there remains little 

research on transmission of EF in adolescence. One exception is a study by Jester et al. 

(2009), which found moderate to high effect sizes of EF transmission in adolescence (b* = .

34 for fathers and .51 for mothers), similar to what has been found in early childhood 

(Cuevas et al., 2014). This finding offers preliminary evidence that intergenerational 

similarity in EF persists into adolescence.

Previous research lends support to the genetic basis of EF abilities. Specifically, moderate 

heritability has been demonstrated for performance on individual EF tasks (Lee et al., 2012; 

Vasilopoulos et al., 2012). These individual tasks represent separate EF domains (set-

shifting, working memory, and inhibitory control) which are correlated (Miyake et al., 

2000), although performance-based indicators of these domains often demonstrate weak 

intercorrelations (Willoughby et al., 2014). Nonetheless, latent variables of the common EF 

factor based on the three EF domains demonstrate high heritability, and individual 

differences in EF are attributable to these genetic influences (Friedman et al., 2016). 

Importantly, research also demonstrates the importance of the gene and environment 

interplay which together confer individual differences in EF (for a review, see Deater-

Deckard, 2014). Thus, in order to fully understand the nature of intergenerational 

transmission of EF, it is important to consider the different environmental contexts that may 

affect EF development.
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Environmental Context

Familial environmental factors such as socioeconomic status (Hackman, Gallop, Evans, & 

Farah, 2015) and parent caregiving (Cuevas, Deater-Deckard, Kim-Spoon, Watson, et al., 

2014) influence EF outcomes. However, existing research primarily focuses on how 

environmental factors are directly related to EF ability. Further research is required to 

understand environmental contexts of transmission that may promote or reduce familial 

similarity. Furthermore, mechanisms of transmission are increasingly complicated during 

adolescence since it is a time of dramatic social, neural, and environmental changes (Nelson, 

Leibenluft, McClure, & Pine, 2005) which may affect the interactions that facilitate 

intergenerational transmission. Therefore, it is particularly important to consider 

environmental contexts that may influence the intergenerational transmission of EF in 

adolescence.

Household chaos is a particular environmental context that may compromise individuals’ EF 

development. Homes that are highly chaotic are characterized by constant noise, activity, 

and a lack of structure or routine (Wachs & Evans, 2010). Though they are related, 

household chaos is a distinct construct from socioeconomic status (SES), and has been 

shown to affect cognitive functioning independently of SES (Hart, Petrill, Deater-Deckard, 

& Thompson, 2007). Household chaos is directly and indirectly predictive of a host of self-

regulation and adjustment outcomes. For example, Vernon-Faegans, Garrett-Peters, and 

Willoughby (2016) found that household chaos worked through EF to predict behavior 

regulation problems in early childhood. Similarly, another study utilizing growth mixture 

modeling found that higher household chaos in middle childhood predicted membership in 

groups with lower growth in self-control trajectories across middle-to-late childhood above 

and beyond SES which, in turn, predicted greater risk-taking in adolescence (Holmes, Kahn, 

Deater-Deckard, & Kim-Spoon, 2017). It seems that the stressful and distracting qualities of 

such an unpredictable environment may underlie these deficits in cognitive functioning 

(Boksem, Meijman, & Lorist, 2005). Previous research has demonstrated the association 

between household chaos and lower parental self-regulation and EF (Bridgett et al., 2013; 

Deater-Deckard, Chen, Wang, & Bell, 2012). It follows that household chaos may serve as a 

common environmental risk factor that has the potential to compromise self-regulatory 

abilities for the family as a whole, augmenting familial similarity in EF.

Preliminary evidence suggests that the level of chaos in a home may modulate parental 

influences on child outcomes. For example, household chaos has been shown to moderate 

the association between parenting and child behavior, such that the association between 

negative parenting and child behavior problems is stronger for families in a highly chaotic 

home environment (Asbury et al., 2016; Coldwell, Pike, & Dunn, 2006). Thus, it seems that 

higher levels of chaos may exacerbate the detrimental effects of negative parenting. 

However, it has yet to be examined how other parental risk factors, such as poor EF or 

impulsivity, may influence child outcomes in the context of household chaos.

Brieant et al. Page 3

J Adolesc. Author manuscript; available in PMC 2018 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Parent Impulsivity

The theoretical perspective on the intergenerational transmission of EF proposed by Deater-

Deckard (2014) explains that EF is transmitted across generations within parent-child 

relationships that provide powerful socialization and further emphasizes how parental 

reactivity (e.g., impulsivity) and regulation (e.g., EF) interface with each other to influence 

their offspring’s EF development. Indeed, this perspective is consistent with the literature on 

self-regulation and emphasizes the regulatory balance of activation in two distinct neural 

systems: the impulsive system which consists of portions of the limbic and paralimbic areas 

that govern impulsivity, and the executive system which consists of the prefrontal cortices 

that govern EF (Bickel et al., 2007). Impulsivity is closely tied to EF abilities and is best 

understood as spontaneous, unplanned reactivity to environmental cues that lead to 

undesirable outcomes (Evenden, 1999). Self-reported impulsivity is a significant predictor of 

EF such that higher impulsiveness is associated with lower EF (Fino et al., 2014).

Such uninhibited behaviors may have particularly negative ramifications in a family context. 

For example, impulsive tendencies may manifest as parenting practices that are 

characterized by inconsistency, impatience, overreactivity, or less use of positive 

reinforcement (Chen & Johnston, 2007; Harvey et al., 2003). Researchers have not yet 

examined how the regulatory balance between parents’ impulsivity and EF may affect child 

outcomes, including their development of EF. Accordingly, we explored the possibility that 

parents’ EF and impulsivity independently contribute to adolescent EF.

The Current Study

The current longitudinal study aimed to examine how the interplay of a common 

environmental context known to be crucial to self-regulation development and parents’ self-

regulatory abilities confers intergenerational transmission of EF over time. We hypothesized 

that parent EF and parent impulsivity at Time 1 would each predict adolescent EF at Time 2, 

after controlling for baseline levels of adolescent EF at Time 1. Specifically, we expected 

that lower parent EF and higher parent impulsivity would predict lower adolescent EF. 

Furthermore, we hypothesized that household chaos would moderate these associations, 

such that the adverse effects of low parent EF and high parent impulsivity on adolescent EF 

would be amplified in the context of high household chaos. We statistically controlled for 

general cognitive ability, given that previous research demonstrates the significant 

association between intelligence test performance and EF performance (e.g., Jester et al., 

2009).

Method

Participants

The current sample included 167 adolescents (53% males, 47% females) and their primary 

caregiver (82% biological mothers, 13% biological fathers, 2% grandmothers, 1% foster, 2% 

other). Analyses that excluded non-biological caregivers yielded results that were highly 

consistent with those who we report below, so all dyads (regardless of biological status) 

were included to maximize statistical power. Adolescents were 13 or 14 years of age at Time 
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1 (M = 14.13, SD = 0.54) and 14 or 15 years of age one year later at Time 2 (M = 15.05, SD 
= 0.54). Adolescents primarily identified as Caucasian (80%), 13% African-American, and 

7% other. Caregivers also primarily identified as Caucasian (88%), 10% African American, 

and 2% other. Caregiver ages ranged from 31 to 61 years (M = 42.02, SD = 6.63). The 

sample was representative of the region of the state for household income and race/ethnicity. 

For the city and counties sampled, 2010 US Census data showed median annual household 

income to be in the $36,000–59,000 range, and in the current sample, median household 

income was in the $35,000-$50,000 range (United States Census Bureau, 2010). At Time 1, 

157 adolescent-caregiver dyads participated. However, 17 families did not return at Time 2 

(approximately one year later) for reasons including: ineligibility for tasks (n = 2), declined 

participation (n = 7), and lost contact (n = 8). At Time 2, 10 adolescent-parent dyads were 

added for a final sample of 167 dyads. Multiple logistic regression analyses indicated that 

the 17 families who did not return for Time 2 were not significantly different on 

demographic or model variables from the 140 who did return (p = .95 for age, p = .71 for 

income, p = .76 for sex, p = .79 for race, contrasted as White vs Non-White, p = .77 for 

household chaos, p = .44 for parent impulsivity, p = .42 for parent EF, p = .35 for adolescent 

EF Time 1, p = .37 for adolescent intelligence).

Measures

Executive functioning—EF factor scores were based on confirmatory factor analysis 

(CFA) of three behavioral tasks that capture the underlying constructs of EF, according to 

the theoretical model proposed by Miyake and colleagues (2000): working memory, set-

shifting, and inhibitory control. EF was measured at both Time 1 and Time 2 for parents and 

adolescents. Working memory was measured with the Stanford-Binet memory for digits 

(Roid, 2003) in which participants were asked to repeat back a series of numbers read by the 

experimenter (first forward, then backwards). An age standardized composite score for 

combined forward and backward digit-span was calculated and used in the EF factor score. 

The set-shifting component of EF was captured with the Wisconsin Card Sorting Test 

(WCST; Heaton, & Staff, 2003) which requires participants to sort a series of cards based on 

color, number, and shapes of the patterns on the card under changing schedules of 

reinforcement. Based on their proportion of intentional correct responses, participants 

received a score for conceptual level which was used in the EF factor score. Finally, 

inhibitory control was assessed with the Multi-Source Interference Task (MSIT; Bush, Shin, 

Holmes, Rosen, & Vogt, 2003) in which participants responded to a “different” target 

number that was either paired with zeroes (neutral condition) or ones, twos, or threes 

(interference condition). Intra-individual standard deviation (ISD) of reaction time 

(MacDonald, Karlsson, Rieckmann, Nyberg, & Bäckman, 2012) was calculated for use in 

the EF factor score, such that lower ISD reaction time reflects better inhibitory control.

Impulsivity—Parents’ impulsivity at Time 1 was assessed with the Barratt Impulsiveness 

Scale short form (BIS-15; Patton, Stanford, & Barratt, 1995). The short form is highly 

correlated with the full 30 item version (Spinella, 2007) and consists of 15 items capturing 

the personality trait of impulsiveness. Items are answered on a 4-point scale from “1 = rarely 

or never” to “4 = almost always or always” with higher scores indicating more impulsivity. 
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Sample items include “I plan tasks carefully” and “I say things without thinking”. The scale 

demonstrates reliability within the current sample at α = .88.

Household chaos—Levels of household chaos were measured with adolescent reports on 

the Confusion, Hubbub, and Order Scale (CHAOS; Matheny, Wachs, Ludwig, & Phillips, 

1995). The scale consists of 6 statements about the individuals’ home environment. 

Responses are given on a 5-point Likert scale from “1 = definitely untrue” to “5 = definitely 

true” with higher scores indicating higher levels of chaos. Sample items include “We are 

usually able to stay on top of things” and “You can’t hear yourself think in our home.” Mean 

scores were calculated for adolescent reports between Time 1 and Time 2. The scale 

demonstrates relatively low reliability within the current sample at α = .59 at Time 1 and .64 

at Time 2, consistent with previous research (Coldwell et al., 2006; Pike, Iervolino, Eley, 

Price, & Plomin, 2006).

Intelligence—Adolescents’ intelligence was assessed at Time 1 with the Kaufman Brief 

Intelligence Test (2nd Edition, KBIT; Kaufman & Kaufman, 2004). The KBIT is a short 

intelligence test appropriate for both adults and children. We specifically tested for verbal 

intelligence using the Verbal Knowledge and Riddles subscales. Based on the standardized 

scores of these two scales, we calculated a composite variable of verbal intelligence for 

adolescents, with higher scores indicating higher intelligence.

Procedures

Adolescent participants and their parents were recruited as part of a longitudinal study via 

email announcements, flyers, notices on the internet, or snowball sampling (word-of-mouth). 

The current study used data from Time 1 (beginning January of 2014) and approximately 

one year later at Time 2. Data collection took place at the university’s offices where 

adolescents and their primary caregivers were interviewed by trained research assistants. 

Both parents and adolescents received monetary compensation for their time. All procedures 

were approved by the institutional review board of the university.

Plan of Analysis

For all study variables, descriptive statistics were examined to determine normality of 

distributions and outliers. Skewness and kurtosis were examined for all variable distributions 

and acceptable levels were less than 3 and 10, respectively (Kline, 2005). Outliers were 

identified as values ≥ 3 SD from the mean. In these cases (n = 3), values were winsorized to 

retain statistical power and attenuate bias resulting from elimination (Ghosh & Vogt, 2012). 

Univariate general linear modeling (GLM) analyses exhibited that demographic variables at 

Time 1 were not significant predictors of adolescent EF outcome at Time 2, thus they were 

not included as covariates in the main analyses (p = .17 for adolescent age, p = .77 for 

family income, p = .81 for adolescent sex, p = .88 for adolescent race, contrasted as White 

vs. non-White). Intelligence was entered as a covariate to control for its significant 

contributions to EF (p < .001). The hypothesized models were tested via Structural Equation 

Modeling (SEM) in MPlus statistical software version 7.2 (Muthén & Muthén, 2009). 

Overall model fit indices were determined by χ2 value, degrees of freedom, corresponding 

p-value, Root Mean Square Error of Approximation (RMSEA), and Confirmatory Fit Index 
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(CFI). RMSEA values of less than .05 were considered a close fit while values less than .08 

were considered a reasonable fit (Browne & Cudeck, 1993), and CFI values of greater than .

90 were considered an acceptable fit while values greater than .95 were considered an 

excellent fit (Bentler, 1990). Full information maximum likelihood (FIML) estimation 

procedure (Arbuckle, 1996) was used for missing data since FIML estimates are superior to 

those obtained with listwise deletion or other ad hoc methods (Schafer & Graham, 2002).

Results

Preliminary Analyses: Measurement Invariance of Executive Functioning

Descriptive statistics and correlations of all model variables are presented in Table 1. 

Descriptive statistics and correlations of EF components for parents and adolescents are 

presented in Table 2. We aimed to test factorial invariance for adolescent EF across Time 1 

and Time 2 using longitudinal confirmatory factor analysis (CFA). However, the model was 

not interpretable due to problems with linear dependency. Thus, we examined the factor 

structure of adolescent EF at Time 1 and Time 2 separately. In these models, all parameters 

were free to be estimated, yielding a saturated model (χ2 = 0 and df = 0). The factor 

loadings for indicators across Time 1 and Time 2 were comparable (.55 and .67 for 

inhibitory control at Time 1 and Time 2, respectively; .39 and .34 for working memory at 

Time 1 and Time 2, respectively; and .51 and .41 for set-shifting at Time 1 and Time 2, 

respectively, all ps < .05).

Testing the Moderation Model with Longitudinal Data

Results for the two-group moderation models are presented in Table 3. We formed low chaos 

(below mean of chaos scores, n = 91) versus high chaos (above mean, n = 76) groups based 

on adolescent-reported chaos composite scores. The low/high chaos groups were formed for 

testing moderating effects of quantitative differences in chaos using multiple group SEM; 

they may not represent qualitatively different sub-groups. The initial model included all 

possible regression paths and covariances and thus was fully saturated. Nonsignificant 

covariances that were not central to the current study’s hypotheses (i.e., covariance between 

Time 1 parent impulsivity and Time 1 parent EF and covariance between Time 1 parent 

impulsivity and Time 1 adolescent EF) were then trimmed, as recommended by Little (2013) 

in order to promote accuracy in estimating hypothesized models.

We compared two nested models to the configural invariance model in which all the 

parameters were freed to be estimated between the two groups. In the two nested models, we 

imposed an equality constraint to test numeric invariance between the low and high chaos 

groups with respect to the effects of parent EF and impulsivity on adolescent EF. The 

equality constraints were added on one path at a time. In the equal parent impulsivity effect 

model, the regression paths for parent impulsivity at Time 1 on adolescent EF at Time 2 

were constrained to be equal between the low and high chaos group. Then, the equal parent 

EF model tested the equality regarding the effect of parent EF at Time 1 on adolescent EF at 

Time 2 between the two groups. In all models, adolescent EF at Time 2 was regressed on 

adolescent EF at Time 1 and adolescent verbal intelligence to control for the baseline levels 

of adolescent EF and intelligence. In the nested model comparisons, if the model fit was 
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significantly degraded by imposing equality constraints on particular parameters, the results 

indicated that the two groups significantly differed with respect to those parameters.

As shown in Table 3, Wald’s test of parameter constraints indicated that imposing the 

equality constraint on the parent impulsivity effect did not significantly degrade model fit, 

suggesting that the two groups did not differ with respect to the effects of parent impulsivity 

(Wald χ2 = 0.18, df = 1, p = .67). However, imposing the equality constraint on the parent 

EF effect degraded the model fit significantly, suggesting that the effect of parent EF on 

adolescent EF differed significantly between the low vs. high chaos groups (Wald χ2 = 3.69, 

df = 1, p = .05). Figure 1 presents the standardized estimates for the final (best-fitting) model 

in which the regression paths from parent EF to adolescent EF were freed to vary between 

the two groups, whereas the regression paths from parent impulsivity to adolescent EF were 

equalized. In this final model, parent EF was significantly related to adolescent EF for the 

high chaos group (b = .25, SE = .11, p = .03), whereas parent EF was not related to 

adolescent EF for the low chaos group (b = −.03, SE = .09, p = .73). Parent impulsivity did 

not significantly predict adolescent EF in the low chaos group or the high chaos group (b = 

−.06, SE = .06, p = .34 for both groups).

It is possible that the stronger prediction of parental EF in the high chaos context versus the 

low chaos context could be due in part to the fact that the high chaos group had greater 

variability than the low chaos group. Therefore, as supplemental analyses, we tested for 

equality of variance between the high and low chaos groups based on Wald’s chi square 

difference tests. Specifically, we constrained the variances to be equal between groups for 

EF variables, one at a time. Wald’s test was not significant for parent EF (Wald χ2 = .73, df 
= 1, p = .39), adolescent EF at Time 1 (Wald χ2 = 2.09, df = 1, p = .22), or adolescent EF at 

Time 2 (Wald χ2 = .001, df = 1, p = .97) indicating that the groups did not demonstrate 

significantly different variances. Additionally, using the same procedure we tested equality 

of means on EF between the low and high chaos groups. Wald’s tests indicated that means 

for adolescent EF at Time 1 (Wald χ2 = .48, df = 1, p = .49) and Time 2 (Wald χ2 = 1.24, df 
= 1, p = .27) were not significantly different between groups. Parent EF was significantly 

lower in the high chaos group (Wald χ2 = 4.71, df = 1, p = .03).

Discussion

The current longitudinal study sought to understand the contributions of parent EF and 

impulsivity to adolescent EF development. Furthermore, we aimed to identify household 

chaos as an environmental context for the intergenerational transmission of EF. The results 

partially supported our hypotheses regarding the moderating roles of household chaos in 

linking parental risk factors with adolescent EF development. As expected, parent EF 

significantly predicted longitudinal changes in adolescent EF. Furthermore, this association 

was contingent on levels of household chaos, such that stronger familial similarity was 

observed in environments with higher levels of chaos. However, parent impulsivity did not 

significantly contribute to adolescent EF outcomes. Our findings suggest that household 

chaos is an environmental context that enhances or attenuates transmission. Above and 

beyond our current understanding of how environmental contexts may directly impact EF, 
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the present findings offer novel insights regarding developmental processes of EF 

transmission.

Additionally, our findings extend previous work on EF transmission (Cuevas et al., 2014; 

Jester et al., 2009) by elucidating the nature of EF transmission from parent to child. To our 

knowledge, Jester et al. (2009) is the only work available on intergenerational transmission 

of EF in adolescence. We note that Jester and colleagues reported greater effects of maternal 

and paternal EF on adolescent EF, though there are several key differences between their 

study and the current study. First, our longitudinal analysis indicated that parent EF 

significantly predicted later adolescent EF over one year, even after controlling for baseline 

levels of adolescent EF. In contrast, Jester and colleagues performed a cross-sectional 

analysis, although about half of their sample had EF scores combined over two waves (at age 

12–14 years and at age 15–17 years). Additionally, we evaluated the effects of parent EF on 

adolescent EF after controlling for the contribution by adolescents’ own IQ, whereas Jester 

and colleagues controlled for parents’ IQ. Most importantly, in addition to presenting 

evidence for longitudinal transmission of EF, the current findings highlighted that the 

occurrence of intergenerational transmission may be dependent on family environmental 

contexts.

Current theories suggest that development and intergenerational transmission of EF and 

other aspects of self-regulation are guided by multiple levels of contributions including 

biological and environmental contributions (Bridgett, Burt, Edwards, & Deater-Deckard, 

2015). Our finding of transactional processes through which parent EF and household 

environment work together to contribute to EF development illustrates the multiple levels of 

influence through which EF may be affected. As described in a review by Deater-Deckard 

(2014), intergenerational transmission of self-regulatory processes occurs through 

combinations of multiple levels of effects—including genetic, social, and broader family and 

home contexts—which work together to confer individual differences. Thus, EF may be 

more uniform between parent and child in high chaos homes because, in addition to 

biological mechanisms of transmission, there is also a salient common home environment.

The nature of a highly chaotic home may have a substantial and pervasive effect on the 

entire family that fosters homogeneity in EF. This effect may particularly be a function of 

the distracting and uncontrollable nature of highly chaotic homes, which may undermine and 

interrupt parents’ exercise of self-regulation skills and children’s development of self-

regulation abilities (Wachs & Evans, 2010). In low chaos environments, EF may be less 

uniform between parent and child because while there is still biological transmission, chaos 

does not serve as a salient, influential environmental context that compounds other 

transmission mechanisms. Since intergenerational transmission works through multiple 

mechanisms, if one mechanism is not especially salient (in this case, home environment), 

transmission may not be as robust as it is in more impactful environments. Taken together, 

the results suggest that environmental chaos may exacerbate pre-existing biological risk for 

sub-optimal EF development.

This pattern of results reflects the vulnerable-reactive model of risk and resilience proposed 

by Luthar, Cicchetti, and Becker (2000). The model posits that a disadvantage or 
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vulnerability has pronounced effects on competence outcomes in the context of a certain 

attribute. Applied to our findings, the disadvantage of low parent EF is transmitted to the 

adolescent thereby compromising EF development, when compounded by high household 

chaos. In this way, household chaos serves as an environmental attribute that enhances the 

pre-existing vulnerability for maladaptive EF development. These findings are further 

supported by previous research that has identified an association between high household 

chaos and low parent EF (Deater-Deckard et al., 2012). Indeed, our data suggest that high 

household chaos was likely to accompany low parent EF (as shown by the significant group 

difference in parent EF), and the two vulnerability factors contributed to lower adolescent 

EF.

Our hypotheses regarding the contributions of parent impulsivity were not supported in the 

current study. Based on existing theoretical perspectives on intergenerational transmission of 

EF (Deater-Deckard, 2014), we tested the roles of parent reactivity (i.e., impulsivity) and EF 

in the development of adolescent EF outcomes. However, regardless of household chaos 

levels, parent impulsivity was not related to adolescent EF. It is possible that this disconnect 

is explained by genetic dominance effects. Impulsivity is highly heritable (Fineberg et al., 

2014) and is associated with EF. Because of this, we expected higher parent impulsivity to 

significantly predict adolescent EF. However, previous work demonstrates that most of the 

genetic variance of impulsivity is non-additive (Mullineaux, Deater-Deckard, Petrill, 

Thompson, & DeThorne, 2009), and thus may obscure any similarity between the parent and 

child. Methodologically, it is possible that the non-significant effect of parent impulsivity is 

due to the difference in modalities of measurement for each of these constructs. Specifically, 

impulsivity was assessed with self-report, whereas EF was based on performance on 

behavioral tasks. This measurement discrepancy may have attenuated effects that parent 

impulsivity might have on adolescent EF development. Relatedly, self-report of impulsivity 

may not necessarily reflect behavioral impulsivity. It is possible that the lack of relationship 

between parent impulsivity and adolescent EF may be related to this measurement 

limitation. Future work should consider behavioral indicators of impulsivity that we were 

not able to test in the current study.

Findings from the current study should be interpreted in the context of study limitations. 

First, the results are representative of a predominantly White sample and thus await further 

replication to be generalized to populations with greater racial diversity. Second, in terms of 

analytic strategy, we used a dichotomized score to represent household chaos (i.e., high vs 

low). In this way, we simplified variance in chaos scores in our sample. However, using the 

multiple group SEM approach allowed us to test systematically where the significant 

moderation effects of chaos become statistically significant by imposing an equality 

constraint on one path at a time while testing statistical significance in changes in model fits 

(using a chi-square difference test). Third, we acknowledge that the use of factor scores 

lends itself to potential issues of factor indeterminacy. Though we had strong theoretical 

basis for the EF factors, future work that measures EF using factor scores should employ 

them cautiously, acknowledging the potential bias that can result from highly indeterminate 

factors (Grice, 2001). Finally, while biological transmission is inferred from the genetic 

relationship between the parent and adolescent, genetic data were not available in the current 

analyses. Future research would benefit from considering genetic information to better 
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understand gene by environment interaction effects in the development of EF. Further 

research should also identify whether adolescent EF abilities begin to differentiate from their 

parents’ in later periods of development (beyond early adolescence as observed in the 

current study), since adolescent development is increasingly influenced by sources outside 

of the immediate family context over time (Glynn, 1981).

Despite these limitations, the current study enhances our understanding of the underlying 

mechanisms that strengthen similarity between parent and adolescent EF. The use of 

multiple measures to capture the latent construct of EF lends credence to our findings. Given 

the importance of EF in the prediction of a host of outcomes including externalizing 

psychopathology and academic success, it is especially important to elucidate the underlying 

mechanisms of EF development. The concerns regarding increased similarity between low 

parental EF and low adolescent EF are particularly germane to families whose EF is 

compromised by chaotic, unpredictable home environments. Fostering an environment that 

is more structured and tranquil may weaken detrimental influences of poor parent EF on 

children’s EF development. Research has demonstrated that family-centered prevention 

efforts can ameliorate children’s self-regulation outcomes (Brody et al., 2005; Fosco et al., 

2013); the current findings suggest that intervention efforts that also address household 

chaos may be particularly efficacious. Future research should attempt to identify additional 

environmental or familial contingencies that may positively alter EF transmission.
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Figure 1. Path analysis model for the longitudinal effects of parental EF and impulsivity on 
adolescent EF moderated by household chaos
Note. Standardized parameter estimates are listed for the low chaos group/the high chaos 

group. Covariances among predictors were estimated, but are not shown in the figure for 

clarity of presentation (Parent EF T1 <-> adolescent EF T1 = .22/.31, adolescent intelligence 

<-> adolescent EF T1 = .41/.55, adolescent intelligence <-> parent EF T1 = .23/.23, 

adolescent intelligence <-> parent impulsivity = −.06/−.22). EF = executive functioning; T1 

= Time 1; T2 = Time 2. *p < .05; **p < .001.
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