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Abstract

This study examined how exposure to severe poverty related to behavioral self-regulation growth 

during early childhood as mediated by parenting practices. Ethnic differences were tested. Data 

were collected across 4 waves from 359 low-income African American and Latino families. The 

frequency of exposure to severe poverty was indicated by how many times family income fell 

below 50% of the federal poverty line across 4 waves. Behavioral self-regulation was assessed 

when children were 3½, 6, and 7 years old (Wave 2–4), and parenting was observed when children 

were age 2½ years old (Wave 1). More frequent exposure to severe poverty was associated 

with slower behavioral self-regulation growth, and the effect was partially mediated through less 
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sensitive and supportive parenting practices for Latino families. The mediation was not observed 

for African American families. Targeting the promotion of sensitive and supportive parenting 

practices may be an effective strategy for accelerating self-regulation development.
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Children from low-income families are more likely to enter kindergarten with lower self­

regulation compared to their middle-class counterparts (Caughy et al., 2013; Obradović 

et al., 2012). Studies have linked poverty and related risks to less well-developed 

self-regulation and slower growth in self-regulation during early childhood (Evans & 

Rosenbaum, 2008; Mistry et al., 2010; Moilanen et al., 2009; Raver et al., 2013). African 

American and Latino children in the United States are disproportionately challenged by 

poverty (Li-Grining, 2012; Raver, 2004). In 2017, 33.7% of African American and 26.2% 

of Latino children under age 5 lived in families below the federal poverty line compared 

to 11.7% of White children (Child Defense Fund, 2017). African American and Latino 

children’s self-regulation development is more likely to be at risk during early childhood 

due to these challenges (Currie, 2005; Evans & English, 2002; Evans & Rosenbaum, 2008; 

Magnuson & Waldfogel, 2005; Mistry et al., 2010), which can, in turn, contribute negatively 

to early childhood adjustment. For example, as early as kindergarten, African American and 

Latino children are more likely to show lower levels of school readiness compared to their 

White counterparts (Currie, 2005; Magnuson & Waldfogel, 2005; The Nation’s Report Card, 

2017).

Self-Regulation and Early Childhood Adjustment

Self-regulation is a multi-component construct that represents a child’s ability to volitionally 

modulate behaviors according to the cognitive, emotional, and social demands to achieve 

a goal (Blair & Raver, 2012a, 2012b; Blair & Ursache, 2011; Calkins & Fox, 2002; 

McClelland & Cameron, 2012). Self-regulation is supported by executive functions. 

Executive functions are interrelated cognitive skills including working memory, which is 

the ability to hold and manipulate information in mind, inhibition, which is the ability 

to withhold a dominant response to engage in a subdominant response, and cognitive 

flexibility, which is the ability to shift the focus of attention flexibly according to different 

demands (Best & Miller, 2010; Blair & Raver, 2012a; Blair & Ursache, 2011; Garon 

et al., 2008; Willoughby et al., 2012; Zelazo & Carlson, 2012). Effective self-regulation 

requires coordination of working memory, inhibition, and cognitive flexibility to produce 

overt behaviors. Thus, observed self-regulation is often termed behavioral self-regulation 

(McClelland et al., 2007; McClelland et al., 2014; Montroy et al., 2016).

This study focuses on behavioral self-regulation, defined as the ability to utilize different 

cognitive processes of working memory, inhibition, and cognitive flexibility to regulate 

overt behaviors (McClelland et al., 2014; McClelland & Cameron, 2012). Behavioral self­

regulation is associated with key aspects of early childhood adjustment, including better 

school readiness, better mathematics and literary achievement, better social competence and 
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peer relationships, and fewer problem behaviors (Blair, 2002; Blair et al., 2015; Eisenberg et 

al., 2005; McClelland & Cameron, 2011; McClelland et al., 2007; McClelland et al., 2014; 

Mills et al., 2018; Ponitz et al., 2009; Sawyer et al., 2015; Schmitt et al., 2017).

Poverty and Self-Regulation Development

According to the experiential canalization framework, poverty is associated with 

increased stress, which, in turn, can shape self-regulation development by disrupting the 

psychophysiological stress-related processes and the neurological system foundational to 

self-regulation (Blair & Raver, 2012a). Studies have found that during early childhood, 

higher levels of family poverty are associated with less-well developed self-regulation 

(Lengua et al., 2015, 2019; Ruberry et al., 2017). In longitudinal studies of preschoolers, 

extreme family poverty is associated with slower growth of effortful control and executive 

functions (Lengua et al., 2015; Moilanen et al., 2009). The chronicity of early poverty 

exposure appears to be particularly deleterious for child well-being in general (McLoyd, 

1998) as well as for self-regulation development specifically (Evans & Kim, 2007; Raver et 

al., 2013). However, these studies examined the effect of chronic poverty on self-regulation 

development at only one point in time rather than the relation of chronic poverty with 

self-regulation growth.

Parenting as a Mediator of the Effects of Poverty on Self-Regulation 

Development

According to experiential canalization theory, as elaborated above, many experiences 

associated with poverty can shape an individual’s behaviors (Blair & Raver, 2012a). 

Poverty is often associated with diminished parenting quality, and such experience can 

serve as a significant pathway through which poverty shapes self-regulation development 

(Blair & Raver 2012a; Bocknek et al., 2009; Lengua et al., 2014). Parenting practices 

that are responsive, flexible, supportive, and warm foster self-regulation development 

across developmental stages in childhood (Calkins & Fox, 2002; Calkins et al., 1998; 

Fay-Stammbach et al., 2014; Hughes & Devine, 2019; Valcan et al., 2018). In contrast, over­

controlling and harsh parenting, characterized by directiveness, negative affect, criticism/

blame, and use of physical discipline, can undermine self-regulation development (Calkins 

& Johnson, 1998; Calkins et al., 1998; Lucassen et al., 2015; Mathis & Bierman, 2015; Yu 

& Hsu, 2019).

Poverty and poverty-related risks such as low parental education, household density, and 

single parenthood are related to lower levels of parental sensitivity and warmth and elevated 

control and harshness, which in turn are linked to less advanced self-regulation and slower 

self-regulation growth during toddlerhood and the preschool years (Bocknek et al., 2009; 

Harvey et al., 2016; Lengua et al., 2007; Lengua et al., 2014). It is difficult for parents 

to provide effective parenting when they are under economic stress. Studies have found 

that poverty can harm parental mental health, resulting in elevated depressive symptoms 

and substance abuse which are associated with lower parenting quality (Bøe et al., 2014; 

Fitzsimons et al., 2017; Hoffman et al., 2006; Kelley et al., 2015; Maughan et al., 2007). 
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In sum, empirical evidence supports that poverty can undermine self-regulation development 

through diminished parenting quality.

Potential Differences in Parenting and Self-Regulation Development in 

African American and Latino Families

Both African American and Latino families are disproportionately affected by poverty, but 

how family processes shape child self-regulation development may not be identical between 

the two groups. Different aspects of parenting and their relations with child outcomes may 

differ among different cultural groups (Deater-Deckard et al., 2011). According to García­

Coll et al.’s (1996) integrative model, families from different racial and ethnic backgrounds 

may exhibit distinctive parenting practices due to differences in both more distal processes 

associated with social stratification as well as more proximal family traditions and values. 

For example, African American parents have been described as having a “no-nonsense” but 

warm parenting style(García-Coll et al., 1995; Hill & Bush, 2001), whereas Latino parenting 

has been described as more directive, even authoritarian, but including high levels of warmth 

(Halgunseth et al., 2006; Livas-Dlott et al., 2010).

Likewise, the relation of parenting with child outcomes may differ by race/ethnicity. 

For example, Whiteside-Mansell et al. (2009) found that maternal cognitive stimulation, 

responsivity, and acceptance were related to fewer preschoolers’ externalizing behavior 

problems for African American families but not for Spanish-speaking Latino families. 

Similarly, Caughy et al. (2017) reported that parental intrusiveness in early childhood 

predicted poorer reading achievement in early elementary school for African American 

but not for Latino American children who were mostly Mexican immigrants. Thus, 

it is important to examine whether the relation between parenting and self-regulation 

development is similar for African American and Latino families.

Current Study

Despite the abundance of research supporting the impact of poverty on self-regulation, 

the current literature is limited in important ways. Specifically, much of the existing 

research linking poverty to self-regulation development through parenting has measured 

self-regulation at a single point in time (e.g., Kim et al., 2003; Lengua et al., 2007). Treating 

behavioral self-regulation as a time-invariant variable may not capture the nature of early 

self-regulation development, as self-regulation develops rapidly in the first few years of life 

(Diamond, 2006; Kochanska et al., 2001; Kopp, 1982; Vaughn et al., 1984). The current 

study utilizes repeated measures to examine how poverty exposure affects the growth of 

behavioral self-regulation over early childhood and how parenting may mediate this relation. 

Factors that affect self-regulation at a single time-point may not be the same as the factors 

that shape the self-regulation trajectory during a period of rapid change in early childhood. 

Identifying factors that affect the trajectory of self-regulation during early childhood can 

enable intervention programs to address potential self-regulation growth problems in African 

American and Latino children living in poverty. Therefore, studies testing the link between 

poverty and self-regulation through parenting may benefit from treating self-regulation 

development as a dynamic and longitudinal construct.
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Although most studies have not focused on self-regulation growth in early childhood, there 

are a few exceptions. A study of low-income African American families found that parental 

supportiveness predicted faster growth in self-regulation in the first three years of life 

(Bocknek et al., 2009). However, this study treated poverty as a control variable and did 

not examine whether parenting mediated the relation between poverty and self-regulation. 

Likewise, Moilanen et al. (2009) found that positive parental behaviors were associated with 

faster self-regulation growth, and extreme poverty was associated with slower self-regulation 

growth, but this study also did not examine the potential mediating role of parenting.

Another limitation of the extant literature is that it primarily compares children living in 

poverty to their more affluent counterparts and fails to capture the range of experiences 

of exposure to extreme poverty within low-income populations when examining the 

mechanisms by which poverty shapes self-regulation. There is significant variation in the 

level of cumulative exposure to extreme poverty within low-income families, with some 

families being exposed to severe poverty chronically and some families never experiencing 

extreme economic hardship. Severe or “deep” poverty, defined as less than 50% of the 

federal poverty, has been identified as being particularly deleterious for child development 

(Blair et al., 2011; Blair & Raver, 2012b; Cook et al., 2012). Lengua et al. (2014) 

found that family income can negatively affect executive functions via decreased parenting 

quality, but the study did not capture the wide range of different levels of exposure to 

extreme poverty among the participants. Moreover, Lengua et al.’s (2014) study sample was 

predominantly White, thereby precluding the examination of potential ethnic differences. 

As such, research is needed to explore the pathway by which different levels of exposure 

to extreme poverty impact self-regulation growth through parenting in low-income minority 

families and potential ethnic differences in these paths. Studies focusing on low-income 

participants experiencing different levels of poverty have found that higher level of poverty 

is associated with lower self-regulation performance (Blair et al., 2008; Chang et al., 2012; 

Mistry et al., 2010; Moilanen et al., 2009; Raver et al., 2013). However, none of these 

studies measured different levels of cumulative exposure to extreme poverty or examined the 

mediating role of parenting between poverty and growth in self-regulation.

Research has documented the deleterious effects of chronic poverty and, in particular, severe 

poverty on a child’s developing capacity for self-regulation. However, most of this research 

is not longitudinal nor has examined the effects of poverty on growth in self-regulation over 

time. To address the limitations of existing research, this study examined the association 

between the frequency of exposure to severe poverty and the trajectory of behavioral self­

regulation in a low-income African American and Latino sample. It was hypothesized that 

a greater frequency of exposure to extreme poverty would be associated with slower growth 

in behavioral self-regulation across early childhood. Furthermore, it was hypothesized that 

this association would be mediated by the association between the frequency of exposure to 

extreme poverty with less positive and more negative parenting practices. Last but not least, 

this study will examine whether the mediation model is equivalent across African American 

and Latino families.
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Method

Participants

Participants were African American and Latino mothers and their young children from a 

large urban area in the southwest United States. Participants were a convenience sample 

recruited through community-based strategies, including distribution of study information to 

organizations and agencies serving low-income families (e.g., Head Start programs and WIC 

clinics) as well as direct recruitment at community fairs. All of the families had household 

incomes below 200% of the federal poverty line. Other eligibility criteria included (1) child 

2½ years old at time of enrollment; (2) child had at least one parent who self-identified as 

either African American or Latino; (3) child hospitalized for less than 7 days at birth; and 

(4) family intended to remain in the area for the next year. A total of 407 families were 

enrolled in this study, and families were followed up at three subsequent time points: one 

year later (Wave 2, age 3½), after children entered school when most study children were 

in kindergarten (Wave 3, age 6), and one year later when most study children were in first 

grade (Wave 4, age 7).

The current study focused on behavioral self-regulation as the outcome, data for which were 

collected when children were 3½, 6, and 7 years old. Thus, children who did not have 

any behavioral self-regulation scores at any of these age points (N = 46) were excluded. 

Excluded families did not differ from other families enrolled in the study in terms of 

child gender, family income-to-needs ratio when children were 2½ years old, or maternal 

education. African American children were more likely to be excluded (15.8%) compared 

with Latino children (7.6%), χ2 (1) = 6.85, p< .01. Two children were later excluded 

because they were diagnosed with a significant developmental disability.

The remaining 359 families comprise the sample for the current analysis, and the 

demographic characteristics of this sample are shown in Table 1. Among these participants, 

43.3% were African American, and 56.7% were Latino. All the primary caregivers were 

mothers or mother-figure female relatives. More than half of African American children and 

Latino children were boys, and the child gender ratio did not differ by ethnicity. African 

American family incomes fell below 50% federal poverty line between age 2½ and age 7 

more often than Latino families, even though more African American mothers than Latino 

mothers attained a high school degree/GED or higher. Among Latino mothers, the majority 

of them were born outside of the US, primarily in Mexico, and the majority of them spoke 

Spanish as their primary language.

Procedure

Data collection was completed during home visits at four time points when the child was 2½ 

years old (Wave 1), 3½ years old (Wave 2), 6 years old (Wave 3), and 7 years old (Wave 4). 

A team of two home visitors visited participants’ homes, and the visits lasted between 1.5 

and 2 hours. The visit consisted of an interview with the primary caregiver, assessments of 

the child, and a semi-structured video-recorded parent-child interaction. One visitor would 

interview the primary caregiver, while the other would carry out the child assessment. 

All measures were administered to parents and children in their preferred language. For 
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Spanish-speaking families, both home visitors were bilingual. When measures were not 

available in Spanish, they were forward-translated and then back-translated by a team of 

bilingual members, and differences were resolved by consensus.

Measures

Behavioral Self-Regulation—At ages 3½, 6, and 7 years, behavioral self-regulation was 

measured using the Heads-Toes-Knees-Shoulder (HTKS) task (McClelland et al., 2007; 

Ponitz et al., 2008; Skibbe et al., 2012). The HTKS was not used to measure behavioral self­

regulation at Wave 1 because the task was too difficult for children when they were 2½ years 

old. In this task, the child is asked to follow the rules and regulate his/her overt behaviors 

using components of executive functions, including working memory, inhibitory control, and 

cognitive flexibility (McClelland et al., 2014; Montroy et al., 2016). The HTKS task has 

been found effective in capturing variation in behavioral self-regulation throughout early 

childhood, which makes it suitable to measure developmental self-regulation change across 

time from preschool age to early elementary school age (McClelland et al., 2007; Ponitz et 

al., 2008; Skibbe et al., 2012). The HTKS shows good construct validity as it is correlated 

with other self-regulation measures, including classroom self-regulation performance and 

parental-reported self-regulation (McClelland et al., 2007; Ponitz et al., 2009). The HTKS 

also shows good predictive validity, as HTKS performance predicts academic achievement 

and other child outcomes such as externalizing problems across racially and ethnically 

diverse populations (Lipsey et al., 2014; McClelland et al., 2007; McClelland et al., 2014; 

von Suchodoletz et al., 2013; Wanless et al., 2011). Past studies further indicate that 

the HTKS has strong reliability, including interrater reliability and internal consistency 

(Matthews et al., 2009; Ponitz et al., 2008; Wanless et al., 2011). Moreover, the increase in 

the HTKS score is not a result of practice (Ponitz et al., 2008).

The task consisted of 3 phases. During each phase, children could only move on to the test 

trials when they responded correctly in at least 3 practice trials. The first phase consisted of 

6 practice trials and 10 test trials, and the second and the third phases, each consisted of 5 

practice trials and 10 test trials. Each trial consisted of a set of paired rules. In the first phase, 

the researcher told the child to touch his/her toes when the researcher touched his/her head 

and vice versa. After 10 trials of “heads and toes,” the next 10 trials added in a new set of 

paired rules: a child was expected to touch his/her shoulders when the researcher touched 

his/her knees and vice versa. Finally, the last 10 trials re-combined the paired rules used in 

the first two phases (i.e., “touch your head” was paired with “touch your knees,” and “touch 

your shoulders” was paired with “touch your toes”).

The HTKS task was video recorded and scored from the video recordings. Each test trial 

was coded as incorrect (0), self-correct (1), or correct (2). A total score was computed as 

the total of all test trials, so the possible score ranged from 0 to 60. Based on an intra-class 

correlation coefficient, interrater reliability based on double-coding the cases were .89 at 

ages 3½ and 6 years, and .90 at age 7 years.

Parenting—Maternal parenting practices were assessed when children were 2½ years old 

(Wave 1) using a semi-structured mother-child interaction task adapted from the “Three 
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Bags” task used for the NICHD Study of Early Child Care and Youth Development 

(SECCYD) (NICHD Early Child Care Research Network, 1999). The original NICHD study 

showed that this task has good internal consistency (NICHD Early Child Care Research 

Network, 1999). Three numbered bags containing toys, and a book were used for a 15­

minute interaction. The first bag included a wordless picture book – Good Dog, Carl (Day, 

1996), the second bag contained a small kitchen that came with frying pan and salt/pepper 

shakers, and the third bag contained a small toy house that included toy figures and a 

vehicle. The mothers were asked to introduce the toys to the children in bag order and to 

spend some time with their children with each of the toys.

The interactions were video-recorded and rated using 5-point Likert global rating scales 

ranging from 1 (not at all characteristic) to 5 (highly characteristic) on six dimensions of 

parenting including sensitivity, intrusiveness, detachment, cognitive stimulation, positive 

regard, and negative regard (Owen et al., 2010). Sensitive practices deliver emotional 

support and attend a child’s needs. Intrusive behaviors involving imposing the mother’s 

agenda on the child regardless of the child’s needs or desire. Detached mothers do 

not respond contingently to the child’s needs or facilitate a child’s activity. Cognitive 

stimulation involves the parent’s effortful scaffolding of cognitive development. Positive 

regard is evident when the mother expresses positive feelings towards the child. Negative 

regard is evident when the mother expresses negative feelings towards the child. Video­

recordings in Spanish were rated by bilingual raters. Interrater reliability (IRR) was 

determined by a second coding of 29% of the interactions and calculated using an intra-class 

correlation coefficient. Interrater reliability ranged from .81 to .87 for the six rating items.

Frequency of Exposure to Severe Poverty—Severe poverty was defined as being 

below 50% of the federal poverty level (U.S. Census Bureau, 2019). The frequency of 

exposure to severe poverty was measured by how many times the family’s income fell below 

50% of the federal poverty level at the time of each home visit from age 2½ to age 7. The 

total family income at each time point was compared to the federal poverty line based on 

family size provided by the U.S. Census Bureau. The number of exposures to severe poverty 

ranged from 0 to 4. The average number of times study children were exposed to severe 

poverty was 1.04, SD = 1.26. African American children were more likely to experience 

chronic severe poverty compared to Latino children (see Table 1).

Analysis Plan

Means, standard deviations, and bivariate correlations were computed for African American 

and Latino participants respectively as the first step to examine whether the average HTKS 

score increased from age 3½ to 7 years and whether dimensions of parenting practices and 

exposure to severe poverty were correlated with HTKS scores. After descriptive analyses, 

structural equation modeling (SEM) analyses were conducted in MPlus 8.2 (Muthén & 

Muthén, 1998–2017) with full information maximum likelihood to account for missing 

data (Little & Rubin, 1987). An unconstrained linear growth curve model was conducted 

to capture the growth of HTKS from age 3½ to age 7 for African American and Latino 

participants, respectively. Across-group equivalence of the growth curve model was then 

tested by constraining the intercept and the slope to be equivalent and comparing model fit 
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chi-square change. If the chi-square change is significant, it indicates that the intercept (or 

the slope) is not equivalent across groups.

With regard to the parenting dimensions, the previous study with an almost identical sample 

found that a bi-factor confirmatory factor analysis model fit the parenting data the best, 

and a partially invariant model was achieved across African American and Latino groups 

(author reference). Finally, we fit a multiple group mediation model in which the exposure to 

severe poverty predicted the intercept and slope of HTKS via the partially invariant bi-factor 

model of parenting qualities. We conducted follow-up testing for any pair of coefficients 

that were significant in one group but not the other. We constrained the coefficient to be 

equivalent across groups and compared whether the model fit chi-square of the constrained 

model was significantly different from the unconstrained model. In the final multi-group 

mediation model, we freed the significantly different coefficients and constrained the rest to 

be equivalent across groups.

Results

Descriptive statistics and bivariate correlations for African American and Latino families, 

respectively, are displayed in Table 2. For both African American and Latino families, 

HTKS at age 3½ was not correlated with any parenting practice or frequency of exposure to 

severe poverty, which could have been a result of floor effect when the children were around 

3½ years old. For African American families, HTKS at age 6 was positively associated with 

maternal sensitivity and negatively associated with exposure to severe poverty, but HTKS at 

age 7 was not significantly correlated with parenting or poverty. For Latino families, HTKS 

at age 6 was positively correlated with maternal cognitive stimulation, and HTKS at age 7 

was associated with several parenting dimensions and exposure to poverty.

Trajectory of Behavioral Self-Regulation for African American and Latino Children

A multigroup linear growth curve model was tested to define the trajectory of self-regulation 

for African American and Latino children from age 3½ to age 7. The factor loadings on 

the intercept factor were constrained to 1. Because t-tests revealed that Latino children were 

significantly older on average than African American children at Wave 3, t(318) = 3.88, p< 

.001, and Wave 4, t(302) = 4.64, p< .001, the factor loadings for the slope in the growth 

model were constrained differently for African American and Latino groups to reflect the 

specific ages of each group. For African American children, the average ages for Wave 

2, Wave 3 and Wave 4 were 41.65 months (SD = 1.44), 74.57 months (SD = 4.11), and 

86.11 months (SD = 3.97), respectively; thus, the factor loadings on the slope factor were 

constrained to increase at 0, 2.74, and 3.70 based on the average interval between waves. For 

Latino children, the average ages for Wave 2, Wave 3, and Wave 4 were 41.53 months (SD = 

.88), 76.27 months (SD = 3.63), and 86.15 months (SD = 3.61), respectively; thus, the factor 

loadings on the slope factor were constrained to increase at 0, 2.90, and 3.89 based on the 

average age intervals between waves.

In the unconstrained model, both the intercept and the slope appeared to differ by ethnicity. 

When the intercepts were constrained to be equivalent for both groups, the model fit χ2 

changed significantly, Δχ2 (1) = 9.25, p< .01. Similarly, when the slopes were constrained 
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to be equivalent for both groups, the model fit χ2 changed significantly, Δχ2 (1) = 11.35, p< 

.001. Moreover, the variance of the intercept for African American children was negative but 

non-significant, and the residual variance of HTKS score at age 3½ for Latino children was 

negative but non-significant. Thus, both were constrained to be zero in the final model.

The final multigroup linear growth curve model had a good model fit, χ2(5) = 6.40, p = .27; 

comparative fit index (CFI) = .97; Tucker-Lewis index (TLI) = .97; root mean squared error 

of approximation (RMSEA) = .04; and standardized root-mean-square residual (SRMR) = 

.04. For African American, there was a significant but small intercept, b = 2.07, SE(b) 

= .35, t(152) = 5.95, p< .001, variance = 0, p = .99, and a significant slope, b = 11.30, 

SE(b) = .34, t(152) = 32.85, p< .001, variance = 12.83, p< .001. For Latino, there was a 

significant but small intercept, b = .75, SE(b) = .21, t(203) = 3.66, p< .001, variance = 

6.09, p< .001, and a significant slope, b = 12.70, SE(b) = .20, t(203) = 62.56, p< .001, 

variance = 4.27, p<.01. Both groups had a close to zero intercept, indicating that children 

may not have developed behavioral self-regulation as measured by the HTKS at age 3½ 

years. However, African American children had a significantly higher HTKS score than 

Latino children when they were 3½ years old. On the other hand, Latino children displayed 

faster improvement in HTKS performance between age 3½ and 7 years. There appeared 

to be within-group variability in the starting point of HTKS score for Latino children, and 

within-group variability in the growth of HTKS score for both African American and Latino 

children.

Partially Invariant Bi-Factor Parenting Measurement Model

Before assessing the role of parenting in mediating the impact of poverty experience on 

children’s growth in behavioral self-regulation, confirmatory factor analysis was used to 

fit a bi-factor model to the six rating items of maternal behavior. A bi-factor model is 

an example of a complex factor structure, in which all items load on a general factor, 

and a subset of items also load on one or more specific factors (Reise, 2012). Previous 

confirmatory factor analyses with an almost identical sample revealed a bi-factor structure 

of the mother behavior rating items, and partial measurement invariance between African 

American and Latino groups was established (author reference). Simple factor structures 

such as a single factor model (i.e., all items loading on one latent factor) or a two-factor 

model (i.e., sensitivity, cognitive stimulation, and positive regard loading on one latent 

factor; intrusiveness, detachment, and negative regard loading on another latent factor) 

showed unacceptable model fits, whereas the bi-factor model had an excellent model fit 

(author reference). In this study, all of the parenting dimensions loaded on the general factor, 

and sensitivity, intrusiveness, detachment, and negative regard also loaded on a second factor

— the specific factor. The general factor was labeled as Sensitive Support because it was 

indicated by high levels of sensitivity, cognitive stimulation, and positive regard, coupled 

with low levels of detachment, intrusiveness, and negative regard. The specific factor was 

labeled Intrusiveness because it shared variance common to Intrusiveness and only shared 

some variance with sensitivity, detachment, and negative regard.

Partial measurement invariance was established with the almost identical sample (author 

reference); thus, we applied this partially invariant model in the final multigroup mediation 

Yu et al. Page 10

J Appl Dev Psychol. Author manuscript; available in PMC 2021 October 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



analysis (Donahue, 2006). The factor loading patterns were consistent with previous 

analyses (author reference), and model fit indices were good for the partially invariant 

bi-factor model (see Table 3). The specific ethnic differences centered around intrusiveness, 

detachment, and negative regard. Intrusiveness loaded more negatively on the maternal 

Sensitive Support for Latino mothers, b = −.48, SE(b) = .08, p< .001, compared to African 

American mothers, b = −.03, SE(b) = .08, p = .66. Negative regard loaded more positively 

on the Intrusiveness factor for African American mothers, b = .42, SE(b) = .06, p< .001, than 

Latino mothers, b = .22, SE(b) = .05, p< .001. Additionally, the item intercept of negative 

regard was higher for African American mothers, b = 1.63, SE(b) = .07, p< .001, than Latino 

mothers, b = 1.34, SE(b) = .06, p< .001. According to the standardized intercept of the 

latent factors, Latino mothers also demonstrated higher levels of both Sensitive Support and 

Intrusiveness than African American mothers (see Table 3).

Multigroup Mediation Model

The multigroup mediation model tested the direct and indirect effects of the frequency of 

exposure to extreme poverty and two latent parenting factors on the HTKS intercept and 

slope. The significance of indirect effects was tested using bootstrapped standard errors 

(Shrout & Bolger, 2002). After testing individual pairs of coefficients, only the path between 

exposure to poverty and maternal Sensitive Support was identified as significantly different 

between African American and Latino families, Δχ2 (1) = 4.32, p< .05.

In the final multigroup mediation model, all paths were constrained to be equivalent across 

groups, except for the path between exposure to poverty and maternal Sensitive Support. 

The model fit was excellent, χ2 (73) = 85.48, p =.15; CFI = .99; TLI = .98; RMSEA = 

.03; SRMR = .10. The results are shown in Figure 1. For both African American and Latino 

families, a higher frequency of falling below 50% of the federal poverty line between age 

2½ and age 7 was associated with slower HTKS score growth between age 3½ and age 7. 

However, a higher frequency of falling below 50% of poverty was associated with a lower 

level of maternal Sensitive Support for Latino but not African American mothers. For Latino 

families, the standardized indirect effect of poverty on the HTKS trajectory via Sensitive 

Support parenting practice was (−.29) × (.32) = −.09. The bootstrapped unstandardized 

indirect effect was −.20, and the 95% confidence interval ranged from −.38 to −.01. Thus, 

the indirect effect was statistically significant. Maternal Sensitive Support partially mediated 

the association between exposure to severe poverty and growth in HTKS scores in Latino 

families. Such mediation was not detected in African American families.

Unlike maternal Sensitive Support, maternal Intrusiveness was not associated with the 

frequency of exposure to severe poverty for both groups. Maternal Intrusiveness was also not 

predictive of growth in HTKS for both groups. The mediation path from the frequency of 

exposure to severe poverty to the growth of HTKS through maternal Intrusiveness was 

not significant. In addition, higher exposure to extreme poverty was not predictive of 

the intercept of HTKS for both groups. Neither maternal Sensitive Support nor maternal 

Intrusiveness was linked to the intercept of HTKS for either group.
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Discussion

Self-regulation is associated with key aspects of early childhood adjustment. Compared to 

children from middle-class families, children living in poverty are more likely to develop 

lower levels of self-regulation, which contributes to undesirable adjustment outcomes. 

Previous studies of poverty and self-regulation failed to capture the wide range of 

cumulative exposure to extreme poverty within low-income populations and its impact on 

the growth of behavioral self-regulation. This study sought to expand our understanding 

of the relation between exposure to extreme poverty and self-regulation development 

in low-income African American and Latino families and potential cultural differences. 

We examined the association between the frequency of exposure to severe poverty and 

the trajectory of behavioral self-regulation, how early parenting may mediate the effects 

of poverty on individual differences in these trajectories, and the equivalence of these 

mediation pathways across two ethnic groups. It was hypothesized that more frequent 

exposure to severe poverty would be associated with less positive and more negative 

maternal parenting practices, which, in turn, would be linked to slower behavioral self­

regulation growth. The study findings partially supported this hypothesis. For both African 

American and Latino families, maternal Sensitive Support was positively associated with 

growth in behavioral self-regulation. Results did not indicate that experiences of maternal 

Intrusiveness when children were 2½ years old played a significant role in growth in 

behavioral self-regulation. For Latino but not for African American families, lower levels 

of maternal Sensitive Support partially mediated the negative effect of the frequency of 

exposure to severe poverty on behavioral self-regulation growth in early childhood.

For Latino families, more frequent exposure to severe poverty was linked to less sensitive 

and supportive maternal parenting practices when children were 2½ years old, which, in 

turn, was associated with slower growth of behavioral self-regulation. The findings of 

partial mediation path for Latino families partially support the experiential canalization 

framework that posits exposure to extreme poverty is particularly devastating to self­

regulation development, and poverty can shape self-regulation development through effects 

on parenting practices (Blair & Raver, 2012a). However, differences in parenting did 

not completely mediate the relation between poverty and self-regulation, indicating that 

all possible mediating processes were not accounted for. Poverty is often linked to 

household chaos, family conflict, and unsafe neighborhoods, all of which have been found 

to be detrimental to child socio-emotional development (Doom et al., 2018; Evans et 

al., 2010; Palamar et al., 2015). Future studies can explore potential mediating paths of 

other developmental contexts, such as neighborhood and household environment, on self­

regulation trajectories during early childhood to expand our understanding of the mechanism 

by which poverty shapes self-regulation.

Although exposure to severe poverty was associated with slower self-regulation growth in 

both groups, only among Latino families was the effect of severe poverty exposure mediated 

by the negative effects of poverty on the quality of parenting. For African American 

families, maternal Sensitive Support at child age 2½ was positively related to growth in 

self-regulation, but poverty was not negatively associated with maternal Sensitive Support. 

These findings suggest the possible existence of unmeasured sources of resilience among 
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African American mothers when challenged by exposure to severe poverty. It is also worth 

noticing that African American families experienced a higher frequency of severe poverty 

despite African American mothers held a higher level of education than Latino mothers. 

A higher level of education could have buffered the negative impact of severe poverty on 

parenting practices for African American families.

Inconsistent with previous empirical findings regarding maternal intrusive parenting 

practices, more frequent exposure to severe poverty was not associated with more maternal 

Intrusiveness, and more maternal Intrusiveness was not associated with slower behavioral 

self-regulation growth during early childhood for neither African American nor Latino 

families. One plausible explanation is that the role of maternal intrusive parenting practices 

is complex in low-income ethnic minority families, especially in the presence of positive 

parenting practices. However, previous studies have been inconsistent on this issue. A 

study of African American preschoolers found that parenting practices characterized by 

both moderate intrusiveness and warmth were positively linked to better child school 

readiness (Dyer et al., 2014). Another study of African American children found that 

maternal intrusiveness companied by high levels of warmth was more detrimental to 

toddlers’ executive functions than maternal intrusiveness companied by low levels of 

warmth (Holochwost et al., 2018). It is plausible that maternal intrusive parenting practices 

may have different meanings when combined with positive parenting practices (Dotterer & 

Pungello, 2012).

Another plausible explanation of the role of maternal intrusive parenting practices is that 

the nature of appropriate parenting practices changes with the developmental stage. When 

children are 3½ years old, intrusive parenting may be expected instead of detrimental. 

Studies of intrusive parenting with older children have found that intrusive and controlling 

parenting practices can be characterized as behavioral or psychological control (Bean et 

al., 2003, 2006). Only the psychological control components appeared to be detrimental to 

youth outcomes such as mental health and behavioral problems (Bean et al., 2003, 2006; 

Pettit et al., 2001). In this study, maternal intrusiveness evaluated during interaction with 

2½-year-olds reflected behavioral rather than psychological control, which may explain why 

intrusiveness did not appear to be detrimental for child developmental outcomes. Another 

study by Landry et al. (2000) also found that maternal intrusive (i.e., directive) behaviors 

when the children were 2 years old was positively associated with children’s cognitive 

ability when the children were 3½ years old, but the relation was revered between maternal 

intrusiveness when the children were 3½ years old and children’s cognitive ability when 

the children were 4½ years old. This finding suggests that intrusive mothering may be 

appropriate at a young age but become detrimental as the children grow older and need more 

autonomy.

There are numerous strengths of the present study, including a longitudinal design, direct 

observation of both parenting and child self-regulation ability, and an ethnically diverse 

sample. Despite these strengths, there are a few limitations that should be kept in mind. 

Specifically, there appeared to be a floor effect of the HTKS at the first assessment point, 

when children were 3½ years old, which may have complicated the ability to examine 

determinants of self-regulation due to low variability in the measure at this time point. 

Yu et al. Page 13

J Appl Dev Psychol. Author manuscript; available in PMC 2021 October 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Previous studies suggest that there is a rapid improvement of self-regulation during the 

preschool period, typically between age 3 and 5 years (Diamond, 2006; Kopp, 1982), 

but the HTKS task requires children to use different components of executive functions 

and can be difficult for children younger than 4 years old (McClelland & Cameron, 

2012). Self-regulation develops rapidly during early childhood, and measurement tools 

that can capture the variation in self-regulation across different developmental stages in 

early childhood are needed. Moreover, the HTKS task was the only measure of behavioral 

self-regulation, which was different from the measures used in many prior studies on self­

regulation development in early childhood. Although different behavioral assessments of 

self-regulation and related construct overlap in psychometric properties, they do not always 

measure the same construct, which makes it difficult to synthesize findings across studies in 

this field (Morrison & Grammer, 2016).

Another limitation of this study was that only three time points of behavioral self-regulation 

were included. With three time points, only a linear growth model of self-regulation could 

be estimated (Muthén & Muthén, 1998–2017). However, self-regulation development during 

early childhood may not be linear. Indeed, in a secondary analysis of over 1300 children 

drawn from three different samples, Montroy et al. (2016) modeled growth in HTKS 

performance between age 36 and 72 months, breaking time-points into twelve 3-month 

intervals, and substantiated an exponential growth pattern across this age span. Future 

studies should utilize more time points to increase the ability to capture nonlinear growth of 

self-regulation.

This study also did not capture the change in parenting practices and its impact on self­

regulation growth, as it only included one time point of parenting practices when the child 

was 2½ years old. With one wave of maternal parenting captured, we cannot evaluate 

how exposure to poverty and child self-regulation can shape parenting over time. Although 

research indicates that positive aspects of parenting such as warmth are generally stable over 

time whereas negative parenting such as harshness and detachment are not (Bornstein et al., 

2008; Dallaire & Weinraub, 2005; Else-Quest et al., 2011), these studies have relied heavily 

on White, middle-class samples. More research on the stability of parenting in relation to 

children’s outcomes is needed in more ethnically and socioeconomically diverse families. 

With one wave of maternal parenting, we are also not able to study how the role of certain 

parenting practices change across developmental stages. As mentioned above, intrusive 

parenting could be appropriate for toddlers’ cognitive development but became detrimental 

for cognitive development during preschool years (Landry et al., 2000). Another study 

found that supportive emotion socialization promoted children’s socioemotional competence 

in early childhood, but failed to foster socioemotional competence among young school­

aged children (Mirabile et al. 2018). Future studies that investigate the changing role 

of supportive and intrusive parenting practices across developmental stages are needed. 

Furthermore, this study only considered maternal parenting, although the support of other 

family members may be critical in shaping child self-regulation outcomes (Li-Grining, 

2012). Future studies should include father figures or even important extended family 

members such as grandparents in studies of self-regulation development. This study was 

also not able to address the specific impact of the timing of exposure to severe poverty on 

parenting and behavioral self-regulation.
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Finally, this study only captured exposure to extreme poverty as a challenge in the 

development of self-regulation in African American and Latino families. According to the 

experiential canalization framework, change in self-regulation is a result of adaptation to 

stress associated with poverty and other contextual factors on the community or societal 

level (Blair & Raver, 2012a; Raver & Blair, 2020). However, only focusing on poverty 

and its impact on behavioral self-regulation may inevitably implying a deficit model to 

children from low-income families (Raver & Blair, 2020). It takes the acknowledgment 

of and measuring contextual risks and resilience on the socioeconomic, community, 

cultural, political, and historical levels and a child’s outcome across physiological, 

cognitive, emotional, and behavioral to fully demonstrate the “adaptation” to the specific 

environment the child is developing in. Take a study of African American children 

from low-income households as an example, exposure to neighborhood violence is 

associated with greater selective attention toward negative facial emotional cues as a 

result of adapting to coping with danger (McCoy et al., 2016). Taking neighborhood 

risk factors, which disproportionately impact low-income minority communities, into 

consideration, researchers are better equipped to approach self-regulation development using 

an “adaptation” framework. African American and Latino families face a series of systemic 

challenges beyond economic inequality due to racial and ethnic discrimination, as well as 

historical and structural inequalities in education, healthcare, and employment (Berends et 

al., 2008; Gregory et al., 2010; Ladson-Billings, 2006; Potter & Morris, 2017). In the current 

study, despite holding higher levels of education, African American mothers and families 

experience more frequent severe poverty, suggesting that African American families may 

face unique challenges that contribute to family poverty regardless of maternal education. 

Future studies on self-regulation development need to include comprehensive measuring 

of unique experiences of African American and Latino families (e.g., discriminative 

experiences and neighborhood segregation), and how the families dynamically adapt to and 

cope with such challenges, in order to achieve culturally sensitive findings and to avoid 

forcing a deficit model upon families from ethnic minority or low-income backgrounds.

In conclusion, this study found that more frequent exposure to severe poverty was associated 

with slower behavioral self-regulation growth in low-income African American and Latino 

children, and this association was mediated by sensitive and supportive parenting practices. 

This finding acknowledges that within-group variation in cumulative exposure to extreme 

poverty among low-income populations was associated with individual differences in 

behavioral self-regulation development among both African American and Latino children 

living in poverty. For Latino families who are chronically exposed to severe poverty, 

parenting practices may be a good target for intervention. Furthermore, targeting the 

promotion of sensitive and supportive parenting practices may be more effective than 

reducing intrusive and insensitive parenting practices to promote self-regulation growth 

in early childhood. For African American families, parenting did not appear to mediate 

the relation between exposure to severe poverty and behavioral self-regulation. Although 

maternal sensitive and supportive parenting nevertheless were important in the development 

of self-regulation, future studies are needed to determine specific mediation pathways 

between exposure to extreme poverty and self-regulation development.
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Highlights

• More frequent exposure to severe poverty was associated with slower growth 

in behavioral self-regulation between ages 2½ and 7 years in African 

American and Latino children.

• The association between exposure to severe poverty and growth in behavioral 

self-regulation was partially mediated through less sensitive and supportive 

parenting practices for Latino but not African American families.

• The association between exposure to severe poverty and growth in behavioral 

self-regulation was not mediated through intrusive and insensitive parenting 

practices when the child was 2½ years old for African American and Latino 

families.
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Figure 1. 
Multigroup Mediation Model Linking Poverty to SR Trajectory Through Parenting Quality

Note. Only significant unstandardized and standardized coefficients (in parentheses) are 

shown in the figures. Dash lines represent insignificant paths.
*p < .05, **p < .01, ***p < .001.
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Table 1

Demographic Characteristics of Participants

Child Race/Ethnicity

African American (N = 154) Latino (N = 205) x2(df)

Child gender 0.71 (1)

 Boy 88 (57.1%) 108 (52.7%)

 Girl 66 (42.9%) 97 (47.3%)

Times below 50% poverty
74.60

**
(4)

 0 41 (26.6%) 134 (65.4%)

 1 31 (20.1%) 42 (20.5%)

 2 34 (22.1%) 19 (9.3%)

 3 30 (19.5%) 7 (3.4%)

 4 18 (11.7%) 3 (1.5%)

Maternal education
32.26

**
(2)

 Less than high school 23 (14.9%) 86 (42.0%)

 High school / GED 68 (44.2%) 72 (35.1%)

 More than high school 63 (40.9%) 47 (22.9%)

Latino mothers only

Nativity

 U.S.-born 54 (26.3%)

 Foreign-born 151 (73.7%)

Country of origin if foreign-born

 Mexico 144 (95.3%)

 Central/South America 7 (4.7%)

Primary language

 English-dominant 11 (5.8%)

 Spanish-dominant 118 (61.8%)

 Bilingual 62 (32.5%)

*
p < .05

**
p < .01.
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