
Frontiers in Psychology 01 frontiersin.org

Nurturing resilience in American 
Indian/Alaska Native preschool 
children: the role of cultural 
socialization, executive function, 
and neighborhood risk
Alexis Merculief 1*, Shannon Lipscomb 1, Megan M. McClelland 1, 
G. John Geldhof 1 and Monica Tsethlikai 2

1 Human Development and Family Studies, Oregon State University, Corvallis, OR, United States, 
2 Sanford School of Social and Family Dynamics, Arizona State University, Tempe, AZ, United States

Introduction: American Indian and Alaska Native (AI/AN) children possess 
numerous cultural assets, yet higher exposures to neighborhood risks (e.g., lack of 
housing, crime) may present barriers to healthy cognitive development, including 
executive function (EF). Cultural socialization may promote resilience and support 
children’s early cognition, but this has not been adequately studied. The present 
study examined the effects of neighborhood risk and cultural socialization on EF 
for AI/AN preschool children.

Method: Parents/caregivers of 768 AI/AN preschoolers from the 2015 AI/AN Head 
Start Family and Community Experiences (FACES) Study rated neighborhood 
risk via two scales: “Neighborhood Problems” and “Environmental Conditions,” 
and cultural socialization practices via two scales: cultural activities and tribal 
language activities. Children’s EF was measured directly using the Pencil Tap Task 
and the Leiter-R attention subscale.

Results: Families perceived neighborhood risks as relatively low, and overall risk 
did not predict children’s EF. However, higher average language socialization 
was significantly related to higher EF, as were two specific language activities 
(encouraging children to learn their tribal language, making sure children heard 
their tribal language) and two cultural activities (playing AI/AN games, participating 
in tribal ceremonies), controlling for neighborhood risk.

Discussion: Findings suggest some aspects of cultural socialization may promote 
resilience among AI/AN preschoolers by supporting early EF. Mechanisms 
may include increased spiritual, social, and cultural connections, and practice 
with EF skills during cultural games. Future research should partner with AI/AN 
communities to investigate culturally grounded EF interventions and reevaluate 
measures of neighborhood risk to promote resilience and connectedness for AI/
AN children.
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Introduction

American Indian and Alaska Native (AI/AN) children are 
immersed in communities with rich cultural traditions and strong 
relational connections. Yet, they also carry the generational effects of 
historical trauma and poverty, resulting in barriers to healthy 
development including greater risks in the neighborhood or 
community environment (e.g., crime, poor housing quality, lack of 
access to healthy food; Bauer et al., 2012; Burnette and Figley, 2016; 
Austin et al., 2020; Baldwin et al., 2020). These risks present persistent, 
daily stressors for families (Schaefer-McDaniel, 2009), and 
accumulation of these risks predicts detrimental health outcomes 
(Schaefer-McDaniel, 2009; Carroll-Scott et al., 2013; Muñoz et al., 
2020), although less is known about influences on early cognition. 
Since AI/AN youth as young as 13 years are at higher risk than the 
general U.S. population for substance use, depression, suicide, and 
dropping out of school (Hawkins et al., 2004; Mmari et al., 2009; 
Myhra and Wieling, 2014; Baldwin et al., 2020; Morrell et al., 2020), 
early prevention and intervention efforts are needed. Such efforts 
include boosting individual resilience factors like children’s executive 
function (EF) skills, as well as resilience processes already embedded 
in AI/AN children’s communities like culture and language. The 
present study examined relations between neighborhood risk and EF 
for AI/AN preschool children and investigated cultural socialization 
as a resilience-promoting factor for the development of EF.

Resilience is sometimes defined as the capacity to adapt to 
challenges that “threaten the function, survival, or future development 
of a system” (Masten and Barnes, 2018). Systems involve individual, 
family, community, sociological, and ecological levels (Ungar, 2021). 
Furthermore, resilience factors may be promotive (related to healthy 
development for children in all contexts, including adversity), 
protective (attenuating negative impacts of adversity on healthy 
development), or both (Masten, 2018). Emerging Indigenous theories 
of resilience hold community at the core, with both the source and 
goal of resilience being community thriving rather than individual 
adaptation (Hart, 2010). The Indigenous Connectedness Framework 
and related models (Ullrich, 2019; Ivanich et  al., 2023) therefore 
conceptualize aspects of resilience as “connecting forces” and aspects 
of risk as “disconnecting forces.” AI/AN children access connecting 
forces by way of familial, intergenerational, communal, spiritual, and 
environmental connectedness mechanisms. This manuscript uses an 
integrative approach (see Garcia Coll et al., 1996), to weave together 
Indigenous and Western theory and methodology as they inform 
investigation into cultural socialization as a resilience promoter for EF 
in the context of risk for AI/AN children. Examples of integration 
include centering Indigenous theories and emphasizing cultural and 
historical contexts, while also utilizing Western theories and measures. 
Thus, we describe resilience resources as flowing between communities 
and individuals but nevertheless appreciate the practical value of 
assessing developmental outcomes at the individual rather than 
communal level.

EF (sometimes referred to as self-regulation) represents a set of 
foundational cognitive skills, understood to include working memory, 
inhibitory control, and cognitive flexibility. These skills allow children 
to regulate their behavior and emotions in alignment with their social 
contexts (McClelland et al., 2015). In AI/AN communities, EF and 
related skills are sometimes conceptualized as moving beyond 
emotional and behavioral regulation to achieve balance in all aspects 

of being- mind, body, spirit, and emotions (Tsethlikai et al., 2018). 
Early childhood represents a developmental window of rapid growth 
in EF, a window which also represents a period of enhanced 
vulnerability to environmental contexts, including both risk and 
resilience factors (Best and Miller, 2010). Strong EF in early childhood 
is itself an individual resilience factor, in that it predicts future 
academic achievement (Ursache et al., 2012; McClelland et al., 2013), 
positive peer relationships (Farley et al., 2014), lower risk of depression 
(Papadakis et al., 2006; Joormann et al., 2016), and fewer risk-taking 
behaviors (Romer et al., 2009; Pharo et al., 2011). EF also functions as 
a protective factor for cognitive development in the face of risks like 
low socioeconomic status (SES). For example, Sektnan et al. (2010) 
found that in a national sample, children from underserved 
backgrounds (e.g., low SES and underserved races/ethnicities) scored 
lower on literacy and math in first grade; yet children from similar 
backgrounds with higher EF skills in preschool scored about half a 
standard deviation higher on these measures of early academics. 
However, less is known about how EF development is also shaped by 
other protective and promotive factors for resilience, particularly in 
the context of risks embedded in the neighborhoods of young AI/
AN children.

The neighborhood environment can have profound impacts on 
healthy development, depending on which supportive or adverse 
influences are present (Garcia Coll et al., 1996). Examples of adverse 
neighborhoods (referred to as “neighborhood risks” in this 
manuscript) include lack of housing or green spaces, low proximity to 
health services, and residential crowding (Sallis et al., 2011; Carroll-
Scott et al., 2013; Rollings et al., 2017), as well as social aspects like 
crime, substance abuse, and low social support (Schaefer-McDaniel, 
2009; Sallis et  al., 2011; French et al., 2014). Less is known about 
neighborhood risks in AI/AN communities, and it should be noted 
that the term “neighborhood” may not reflect the nuances of tribal 
reservations. Reservations represent not only geographical areas but 
sovereign nations, often culturally homogenous communities with a 
shared history. Nevertheless, the term “neighborhood” is used in the 
present study to maintain consistency with measures in the data and 
existing literature. There is some literature to suggest that AI/AN 
families, like others from underserved racial and ethnic groups, face 
unequal access to high-quality neighborhoods due to systemic 
injustices such as housing discrimination (Osypuk et al., 2009; Sharkey 
and Elwert, 2011) and forced relocation from traditional lands (Mmari 
et al., 2009; Burnette and Figley, 2016). AI/AN communities are also 
at greater risk for living in areas with high crime (Burnette and Figley, 
2016; Baldwin et al., 2020), low access to healthy foods (Bauer et al., 
2012), and greater exposure to drugs and other substances (Morrell 
et al., 2020).

Neighborhood risks are associated with chronic stress, poor 
mental health (Schaefer-McDaniel, 2009; Muñoz et al., 2020), poor 
physical health (Carroll-Scott et  al., 2013; Muñoz et  al., 2020), 
substance abuse (Morrell et al., 2020), and low academic achievement 
(Schaefer-McDaniel, 2009; Sastry and Pebley, 2010; Sharkey and 
Elwert, 2011). This adversity may also impact cognition due to chronic 
stress on prefrontal cortex functioning (Sandi, 2013), especially when 
the stress exceeds coping resources (Lazarus and Folkman, 1984). 
However, less is known about specific influences of neighborhood risk 
on EF in early childhood, especially in AI/AN communities. To our 
knowledge, only two studies report associations between 
neighborhood risks (e.g., safety, aesthetics, and social cohesion) and 
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lower childhood EF or related skills (Caughy and O’Campo, 2006; Roy 
et al., 2014). The study by Caughy and O’Campo (2006) showed that 
neighborhood poverty predicted lower simultaneous processing skills 
for African American preschool children, and the study by Roy et al. 
(2014) documented a negative impact of moving to high-poverty 
neighborhoods on self-regulation for children three to 6 years old. 
However, neither study focused on AI/AN children, and neither 
examined the influence of cultural resilience factors on EF in the 
context of risk.

Culture may be especially important for EF in early childhood, as 
EF (or self-regulation) skills are developed through an inherently 
social process. Family and community provide safe relationships and 
model co-regulation for children (Carlson, 2009). Core aspects of 
culture and language may further support co-regulation, build strong 
identity, and connect children to healthy relationships; but little is 
known about direct relations between AI/AN culture and EF. Since 
“AI/AN” does not represent one race but over five-hundred tribes, a 
singular definition of “AI/AN culture” does not exist. Still, researchers 
have identified several common values: ethnic or tribal pride, sense of 
belonging, connection to all living things, balance and harmony, 
communal responsibility, shared history of overcoming trauma, and 
traditional activities (such as dance, songs, art, and storytelling; 
Stevens et al., 1999; House et al., 2006; Powers, 2006). Tribal language 
is frequently included as a vital component of culture, as it preserves 
culture and connectedness among community members (Whitbeck 
et al., 2004; House et al., 2006). Lasting effects of historical trauma, 
assimilation, and the boarding school era (where AI/AN children were 
forcibly removed from their families) has led to what many call the 
“hibernation” of tribal languages (Campbell and Evans-Campbell, 
2011; De Costa, 2021). However, while present-day parents may no 
longer speak their tribal language, many tribes have directed resources 
to reawakening these sleeping languages by teaching them in schools 
as well as offering classes for families to learn tribal languages together.

Cultural connection and identity may promote and protect 
resilience via better physical and mental health (Bhui et al., 2005; 
Mmari et al., 2009; Wexler, 2009; Burnette and Figley, 2016), even in 
the face of adversity. Strong AI/AN cultural identity is sometimes 
associated with better mental health and higher self-esteem 
(Markstrom et al., 2011; Williams et al., 2018; Baldwin et al., 2020), as 
well as lower substance abuse and less risky behavior for adolescents 
and adults (Herman-Stahl et  al., 2003; Baldwin et  al., 2020). For 
example, AI/AN ethnic pride was associated with adherence to 
antidrug norms with AI/AN adolescents in one study (Kulis et al., 
2001), and another study demonstrated cultural connectedness was 
associated with increased reasons for life (or life purpose, a protective 
factor for suicide) for Alaska Native adolescents (Mohatt et al., 2011). 
Conversely, other studies find that AI/AN identity may be associated 
with higher rates of substance use (Markstrom et al., 2011), lower 
academic achievement (Powers, 2006), and more risky behavior 
(Hawkins et al., 2004; Silmere et al., 2006) among adolescents. The 
inconsistent measurement of culture could be  influencing these 
conflicting results (House et al., 2006; Markstrom et al., 2011), yet it is 
also possible stronger AI/AN affiliation increases exposure to racism 
and historical trauma. The conflicting results may also be related to 
low SES, which is often associated with lower EF and related skills 
(Sektnan et  al., 2010; Rea-Sandin et  al., 2021). While many prior 
studies do control for family SES, it may be that community-wide 
poverty and other systemic risks impact EF in ways that mask the 

positive influence of cultural resources, but this association 
remains unclear.

Even less is known about these resilience processes in early 
childhood, which represents a period of cultural socialization, wherein 
children observe and learn from their caregiver’s cultural identity as 
they become socialized in the customs and traditions of their 
community (Phinney and Ong, 2007). While community is critical for 
this process, the family is especially central to, and a strong predictor 
of, a child’s eventual cultural identity (Phinney and Ong, 2007; 
Markstrom et  al., 2011). Consequently, parent/caregiver cultural 
socialization practices have the power to serve as connecting forces 
and imbue AI/AN children with rich features of resilience such as: a 
sense of purpose, motivation, connection their ancestors, hope, 
optimism, and connections to healthy adults who can help them 
co-regulate their behaviors and emotions (McCaslin, 2009; Williams 
et  al., 2018; Guo et  al., 2021). Moreover, cultural socialization 
coincides with the developmental window of rapid growth in EF in 
preschool. However, while research has explored cultural differences 
in the manifestation of EF skills (e.g., Rea-Sandin et al., 2021), there 
has been little investigation into the relation between cultural identity/
socialization and EF, especially in early childhood. The closest related 
literature focuses on AI/AN tribal identity in pre-adolescent and 
adolescent children, with some studies suggesting a protective 
influence of cultural identity on academic achievement (Whitbeck 
et al., 2004), school involvement, and educational persistence (Powers, 
2006). Even less is known about how cultural socialization may serve 
as a promotive or protective resilience factor for healthy cognitive 
development in the face of adversity (e.g., neighborhood risks).

Thus, the present study examined whether parent/caregiver 
cultural socialization practices served as resilience factors (i.e., 
connectedness mechanisms) by promoting emerging EF skills for AI/
AN children in the context of neighborhood risk. The first research 
question investigated the relation between neighborhood risk (e.g., 
parent/caregiver perceptions of safety, presence of alcohol/drugs, 
sense of social support) and EF, hypothesizing that higher risk would 
predict lower EF (Caughy and O’Campo, 2006; Roy et  al., 2014; 
Ursache et al., 2022). The second research question examined whether 
cultural socialization (e.g., participation in cultural activities, exposure 
to tribal language) promoted EF in the presence of neighborhood risk. 
To fill a significant gap in the field and increase theoretical knowledge 
around cultural socialization, this construct was measured both 
cumulatively (sum cultural activities, average language activities) and 
individually by examining relations between specific cultural 
socialization activities (e.g., “participating in tribal ceremonies”) and 
EF. While these item-level analyses were exploratory in nature, it was 
hypothesized that higher overall cultural socialization (e.g., more 
participation in community activities, higher average frequency of 
tribal language use) would be related to higher EF, controlling for 
neighborhood risk.

Method

Study design

Data come from the 2015 AI/AN Head Start Family and 
Community Experiences (FACES) study, a periodic evaluation of the 
characteristics, family experiences, and development of children 

https://doi.org/10.3389/fpsyg.2023.1279336
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Merculief et al. 10.3389/fpsyg.2023.1279336

Frontiers in Psychology 04 frontiersin.org

attending reservation-based Head Start programs in the United States. 
To address the multitribal national context, all measures used in 2015 
AI/AN FACES (Bernstein et  al., 2018; Malone et  al., 2018) were 
evaluated and/or adapted for use with AI/AN families by a diverse 
workgroup that included researchers, community partners, Head Start 
partners, and government employees- many of whom were 
Indigenous, and others with experience working with Indigenous 
communities (Sarche et al., 2022). The study recruited children from 
21 randomly selected Region XI Head Start programs across the 
United States during fall and spring of the 2015–2016 school year, and 
created sampling weights to represent all AI/AN children enrolled in 
Region XI that same year. Data for this study were collected in Fall of 
2015 (family demographics, cultural socialization) and spring of 2016 
(direct child assessments of EF, neighborhood risk). Fall and Spring 
data points are considered to collectively represent the preschool 
period; this study is cross-sectional rather than longitudinal.

Participants

Participants included 768 children identifying as AI/AN, alone or 
in combination with another race/ethnicity, and their parents or 
caregivers (To protect the confidentiality of participating individuals 
and tribal communities, AI/AN FACES did not document tribal 
affiliation). Approximately 50% were female, and average age in fall of 
preschool was 4.17 years (SD = 0.56). Children exclusively attended 
tribal Head Start programs, where over half (65.9%) received at least 
some instruction in their tribal language and one-third (29.05%) used 
culturally based curriculum. At home, a large majority (94.1%) of 
families spoke English as their primary language, with 42.4% also 
speaking their tribal language at home. Nearly one quarter (27.7%) of 
children lived in a multigenerational household with a grandparent or 
great-grandparent, as is common with AI/AN families (Red Horse, 
1997). Nearly 80% of respondents to the family survey were mothers, 
an additional 8.5% were fathers, 8.4% were grandparents/great-
grandparents, and the rest identified with another relation to the child. 
Families reported an average annual household income between 
$20,000 and $30,000, with 42.5% of families meeting federal poverty 
level criteria. Parent/caregiver survey response rates fluctuated 
between 80 and 100%. Missingness did not depend upon any observed 
demographic variables.

Measures

Neighborhood risk
Caregivers rated risk in their neighborhood or community via two 

scales created for AI/AN FACES (for measure development, reliability, 
and validity see: Bernstein et  al., 2018; Malone et  al., 2018), both 
containing items that align with measures of neighborhood risk in 
prior studies with the general U.S. population. The nine-item 
“Neighborhood Problems” scale (Table 1) asked participants to rate 
various neighborhood concerns using a three-point Likert scale where 
1 = “not a problem,” 2 = “somewhat of a problem,” and 3 = “big 
problem.” Example items include: “not enough good housing,” “crime,” 
and “alcohol and/or drug abuse.” The four-item “Environmental 
Conditions” scale (Table  1) used a five-point Likert scale from 1 
(strongly disagree) to 5 (strongly agree), with higher scores 

representing more risk, and asked caregivers to assess neighborhood 
conditions such as: “People around here are willing to help their 
neighbors,” (reverse coded) and “The place where I live is too noisy or 
too polluted.” Due to conceptual overlap, for hypothesis testing, the 
two scales were combined to represent one index: “Neighborhood 
Risk,” by averaging z-scores for all 13 items (α = 0.88, M = 0.001, 
SD = 0.66).

Executive function (EF)
The present study used both a direct assessment (the Pencil Tap 

Task; Golden et al., 1982; Diamond and Taylor, 1996) and an assessor 
rating of child attention (the Leiter-R; Roid and Miller, 1997; Roid 
et al., 2009), a multi-method strategy that provides complimentary 
information on early EF (Smith-Donald et al., 2007; McClelland and 
Cameron, 2012). The Pencil Tap and Leiter-R were correlated at 
r = 0.25 (p < 0.001) and analyzed as separate outcomes in the current 
study due to methodological differences as well as different facets of 
EF measured (e.g., predominately attention with the Leiter-R versus 
predominately inhibitory control with the Pencil Tap). Both measures 
are part of the Preschool Self-Regulation Assessment (PSRA), which 
demonstrates internal and external validity in preschool samples, 
including dual-language learners (Smith-Donald et al., 2007; Malone 
et al., 2018), but to our knowledge have not been utilized with AI/AN 
children. However, evaluation by a third party found no performance 
concerns with either of these measures and noted their psychometric 
strength with the present sample (Malone et al., 2018).

Pencil Tap
During the Pencil Tap Task, the assessor taps their pencil (once or 

twice), and the child must inhibit their natural desire to mimic the 
assessor and instead do the opposite of what the assessor does. Scores 
are presented as the percentage of correct responses out of total 
responses, with higher scores indicating higher EF. Children younger 
than four years were not assessed with the Pencil Tap (27.9% of the 
sample), in alignment with developer guidelines (Malone et al., 2018; 
see Analytic Strategy). Internal reliability for the present sample was 
α = 0.92. Children tapped correctly on average 48.04% of the time 
(SD = 33.05, Range = 0–100).

Leiter-R assessor-rated attention
This 10-item scale measures assessors’ subjective ratings of child 

attention during direct assessments (e.g., Pencil Tap and other 
measures of early literacy, vocabulary, and mathematics). Behaviors 
(e.g., “child focuses on task,” and “pays attention during instructions 
and demonstrations,”) were rated on a three-point Likert scale from 1 
(rarely/never) to 3 (usually/always), with higher scores indicating 
greater attention. Scale reliability was not able to be calculated due to 
copyright restrictions prohibiting item-level data from the developer, 
but reports from 2015 AI/AN FACES state reliability as α = 0.97 
(Bernstein et al., 2018). The average assessor rating of attention on the 
Leiter-R was 26.12, SD = 5.97 (Range = 0–30).

Cultural socialization
Cultural socialization was measured via parent/caregiver report 

using two scales created for AI/AN FACES (for measure 
development, reliability, and validity see: Bernstein et  al., 2018; 
Malone et al., 2018) that measured children’s participation in six 
cultural activities and six tribal language activities with their parents/
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caregivers in the past month. Cultural and language socialization 
activities were analyzed cumulatively (i.e., sum cultural activities, 
average language activities) for hypothesis testing. At the same time, 
each item (activity) represents a distinct cultural experience that 
reflects more than a single “cultural socialization” factor. To fill a 
significant gap in the literature on AI/AN cultural socialization, and 
at the request of members of the AI/AN community, additional 
models assessed each cultural and language activity independently 
to focus on specific resilience processes in this initial study of EF 
development with a preschool-aged AI/AN sample.

Cultural socialization activities
The “Community Activities with Child” scale asked parents/

caregivers whether their children had engaged in six AI/AN cultural 
activities in their communities in the past month (see Table  2, 
α = 0.71). Examples include: “listened to elders tell stories” and 
“participated in traditional ceremonies.” On average, parents/
caregivers reported their child engaging in 2.30 (SD = 1.83) out of six 
possible cultural activities.

Language socialization activities
The “Parent’s Tribal Language Use with Child” scale asked parents/

caregivers the extent to which they had engaged in six specific 
language activities with their child in the past month (see Table 2, 
α = 0.91), using a Likert scale ranging from 1 (never) to 5 (very often). 
Examples include: “spoke tribal language with child,” and “used tribal 
language in prayers and songs with child.” Average parent/caregiver 
language socialization was 2.75 (SD = 1.16).

Covariates
Demographics such as age, sex, and SES are correlated with EF 

in childhood (Sektnan et al., 2010; Schmitt et al., 2015) and were 
included as covariates in all models. Annual household income was 
chosen to represent SES in the present study, with income 
categories as follows: $0–5,000, $5,001-10,000, $10,001-15,000, 
$15,001-20,000, $20,001-25,000, $25,001-30,000, $30,001-35,000, 
$35,001-40,000, $40,001-50,000, $50,001-75,000, and $75,001+. 
Aspects of shared classroom environment (use of cultural 
curriculum and tribal language; coded 0 = did not use cultural/
language curriculum, 1 = utilized cultural/language curriculum) 
were also included as covariates to retain focus on family cultural 
socialization practices rather than socialization provided by Head 
Start programs. Furthermore, tribal home language (binary; coded 
as 0 = no tribal language spoken at home, 1 = tribal language 
spoken at home either as first or second language) was included in 
models measuring language socialization to focus on parent/
caregiver socialization practices above and beyond their own 
language abilities. Tribal home language was highly correlated with 
language socialization (α = 0.69, see Table 3), but variance inflation 
factor (VIF) scores were under 2.5, which current literature 
suggests is not a concern for multicollinearity (James et al., 2017). 
Out of caution, and at the request of Indigenous research partners 
and community members, additional analyses assessed the 
influence of language socialization on EF across tribal home 
language groups (families who spoke their tribal language at home 
versus those who did not), and results are reported after main 
hypothesis testing.

TABLE 1 Neighborhood risk index and contributing scales.

Percent of sample reporting each response option (n  =  768)

Neighborhood problems Not a problem Somewhat of a 
problem

Big problem Missing

Rundown houses/abandoned cars 43.1 30.7 10.3 15.9

Crime 34.0 34.2 15.6 16.2

Police not available 50.0 20.2 13.5 16.3

Public drunkenness/high/stoned 39.1 23.6 21.0 16.4

Broken homes/family breakups 32.9 32.4 18.1 16.5

Physical violence/abuse/neglect 40.5 27.1 15.8 16.7

Alcohol and/or drug abuse 28.5 22.8 32.6 16.2

Not enough good housing 36.1 25.4 22.0 16.5

Not enough jobs 19.7 27.3 36.5 16.5

Percent of sample reporting each response option (n = 768)

Environmental 
conditions

Strongly 
disagree

Disagree Neutral Agree
Strongly 

agree
Missing

Too noisy/polluted 23.8 41.4 10.4 5.7 2.3 16.3

Roads are difficult to drive 16.9 41.7 13.2 9.6 2.9 15.8

Too far from shopping/gas/etc. 13.0 35.7 13.0 16.8 5.6 15.9

People are willing to help 

neighbors (reverse)
3.8 10.6 25.3 32.4 12.2 15.8

N M SD Min Max

Neighborhood risk index (standardized) 643 0.001 0.66 −1.12 1.70
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TABLE 3 Correlations between EF, cultural socialization, neighborhood risk, and covariates.

1 2 3 4 5 6 7 8 9 10 11

1. N. risk index 1.00

2. Pencil tap −0.05 1.00

3. Leiter-R 0.00 0.30*** 1.00

4. Cultural soc. 0.13*** −0.01 −0.03 1.00

5. Lang. soc. 0.29*** −0.05 −0.02 0.51*** 1.00

6. Class lang. 0.17*** 0.00 −0.01 0.06 0.26*** 1.00

7. Class curric. 0.08* 0.04 0.03 0.11** 0.16*** 0.17*** 1.00

8. Home lang. 0.30*** −0.05 −0.03 0.33*** 0.69*** 0.22*** 0.18*** 1.00

9. Income −0.20*** 0.05 0.02 −0.05 −0.24*** −0.18*** −0.10*** −0.24*** 1.00

10. Gender 0.03 −0.02 −0.07* −0.07* 0.02 0.03 0.03 0.02 0.02 1.00

11. Age 0.12** 0.27*** 0.10** 0.10** 0.12*** 0.06** 0.09** 0.11** −0.11** 0.06 1.00

Spearman correlations reported. *p < 0.05; **p < 0.01; ***p < 0.001. N. risk index, neighborhood risk index; Soc., socialization; Lang., language; Curric., curriculum.

Analytic strategy

Missing data

Missingness on variables relevant to the present study ranged 
from 0.3% (Language Activities) to 27.9% (Pencil Tap Task). High 
missingness on the Pencil Tap was due to children under 4 years of 
age not being assessed as per the developer’s age guidelines 
(Analytic Strategy for Models Using the Pencil Tap below). 

Missingness on this and other relevant constructs (EF tasks, 
Leiter-R, neighborhood risk, cultural and language socialization, 
and covariates) did not depend upon any other observed variables. 
Because some variables had greater than 10% missingness 
(Bennett, 2009; Dong and Peng, 2013), missing data were handled 
using full information maximum likelihood (FIML) in all SEM 
analyses with the Pencil Tap, and maximum likelihood (ML) in 
hurdle models with the Leiter R, due to software limitations not 
allowing for FIML with hurdle models.

TABLE 2 Cultural and language socialization activities with child (past month).

Percent of sample (n  =  768)

Cultural activities Yes No

Listened to elders tell stories 48.96 50.39

Participated in traditional ways 48.70 51.30

Danced/sang/drummed/other activity 44.53 55.47

Worked on traditional arts/crafts 31.64 68.36

Participated in traditional ceremonies 33.98 66.02

Played AI/AN games 21.74 77.21

M SD Min Max

Cultural activities (sum) 2.30 1.18 0.0 6.0

Percent of sample (n  =  768)

Language activities Never Rarely Sometimes Often Always

Spoke tribal language to child 27.0 20.4 25.5 16.7 10.4

Made sure child heard tribal language 17.2 16.7 21.4 25.8 18.9

Encouraged child to learn tribal language 19.7 9.6 16.2 29.4 24.9

Used tribal language in prayers/songs with child 36.7 18.4 20.6 12.8 11.5

Used tribal language in everyday life with child 30.5 20.4 19.1 16.8 13.2

Spoke tribal language with other adults around child 39.8 16.2 19.3 13.5 11.1

M SD Min Max

Language activities (average) 2.75 1.16 1.0 5.0
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Accounting for survey design and shared 
environments

Analyses for the present study were run using STATA 15 
(StataCorp, 2017). A “survey set” command was utilized in which the 
software stores information regarding complex survey design; 
including the primary sampling units, strata, and sampling weights 
(provided by the 2015 AI/AN FACES dataset and recommended for 
inclusion by the user manual). This method also accounted for shared 
variance in each level of the sampling design (e.g., Head Start center) 
to provide accurate standard errors. Intra-class correlations (ICCs) 
suggested that between-center variation accounted for less than 5% of 
the variability in EF, but accounted for upwards of 25% of 
neighborhood risk and 18% of cultural socialization variables. Shared 
environment regarding classroom characteristics such as use of 
cultural curriculum and tribal language instruction was also 
controlled for (see Covariates).

Analytic strategy for models using the 
Pencil Tap

Regression analyses were run in an SEM framework to examine 
neighborhood risk and overall cultural and language socialization as 
predictors of the Pencil Tap. Subsequent models assessed each cultural 
activity and language activity independently. All models controlled for 
family income, age, gender, classroom cultural curriculum use, 
classroom tribal language instruction, and tribal home language use. 
As children under 4 years were not assessed using the Pencil Tap in 
alignment with developer guidelines, sensitivity analyses were run that 
restricted the sample to children 4 years of age and older. The pattern 
of results did not change, so data from all participants was retained in 
the final chosen models.

Analytic strategy for models using the 
Leiter-R

Because nearly 50% of the children scored at ceiling (30), the 
distribution for the Leiter-R Assessor Rated Attention was moderately 
skewed (−1.73) and kurtotic (5.56). High scores on the Leiter-R 
assessor ratings are common in preschool populations (Raver et al., 
2011; Mathematica Policy Research, 2012; Faldowski et al., 2013), yet 
the Leiter-R shows construct and predictive validity with other 
measures of EF and with children’s school readiness outcomes (Smith-
Donald et al., 2007; Daneri et al., 2018). For the present study, analytic 
options to address non-normality were limited due to copyright 
prohibitions that restricted item-level data. Thus, we  adopted an 
exploratory approach using hurdle models to test hypotheses with 
Leiter-R sum scores. Hurdle models contain two steps: the first step 
runs a linear or exponential regression with children who scored 0–29. 
The second step runs a logistic regression to test independent variables 
as predictors of group membership: children who scored at ceiling 
(30) versus those who did not. Because the conditional mean of the 
Leiter-R had an exponential form, scores were reversed such that 
30 = 0, where 0 represented the “lower limit” in the hurdle models. 
Coefficients reported with hurdle models were reversed back to their 
original directionality for interpretation. For comparison, ZIP and 

censored regression models were also considered as an alternative to 
hurdle models (results available from the first author upon request). 
These strategies yielded a similar pattern of results, but hurdle models 
better fit the data and were more parsimonious. All models controlled 
for family income, age, gender, classroom cultural curriculum use, 
classroom tribal language instruction, and tribal home language.

Results

Neighborhood risk and EF

Families reported perceiving the average risk on the Neighborhood 
Problems scale as just below “somewhat of a problem.” (1.84, SD = 0.62, 
where 1 = not a problem, 2 = somewhat of a problem, 3 = big problem). 
The average rating of risk across the four Environmental Conditions 
items was likewise relatively low: 2.37 (SD = 0.69; where 1 = strongly 
disagree, 5 = strongly agree and higher represents more risk). Contrary 
to expectations, the Neighborhood Risk Index that combined these 
two scales was not significantly related to EF via the Pencil Tap 
(Table  4) or the Leiter-R (Table  5). Of note, while family SES 
moderately correlated with neighborhood risk (r = −0.20, p < 0.001; 
Table 3), SES was not related to either EF measure. However, higher 
scores on the Neighborhood Risk Index significantly and positively 
related to higher cultural socialization with both cultural activities 
(r = 0.10, p = 0.01) and language activities (r = 0.25, p < 0.001).

Cultural socialization and EF

Cultural activities
The cumulative (sum) measure of cultural activities was not 

significantly related to EF via the Pencil Tap (Table 4) or the Leiter-R 
(Table 5). Similarly, four specific cultural activities (including listening 
to elders tell stories, participating in traditional ways, participating in 
traditional arts and crafts, and dancing/signing/drumming) also 
demonstrated nonsignificant associations with EF (see Tables 6, 7). 
However, two cultural activities did demonstrate significant relations 
with EF: playing AI/AN games and participating in tribal ceremonies. 

TABLE 4 Neighborhood risk and cultural socialization as predictors of 
the Pencil Tap.

Predictors Estimate SE 95% CI p

LL UL

Neighborhood risk index −2.19 2.95 −8.49 4.10 0.47

Cultural activities (sum) 0.01 0.70 −1.48 1.50 0.99

Language activities 

(average)
1.80 1.20 −0.76 4.36 0.15

Age 1.57 0.22 1.10 2.04 0.00

Gender −2.38 3.09 −8.97 4.20 0.45

Income 1.69 0.63 0.34 3.03 0.02

Class tribal language use 2.46 4.69 −7.53 12.46 0.61

Class cultural curriculum 3.20 2.86 −2.90 9.30 0.28

Tribal home language −1.57 3.90 −9.89 6.74 0.69

*Analyses account for sampling weights, clustering, and strata due to complex survey design.
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Playing AI/AN games significantly predicted higher scores on the 
Pencil Tap Task [ß = 10.28, SE (ß) = 3.05, p = 0.004; Table 6], such that 
children who played AI/AN games in the past month had 51.53% 
correct taps [SE (ß) = 2.66] compared with 41.26% correct taps [SE 
(ß) = 1.45] for those who did not. Likewise, children who participated 
in tribal ceremonies with their parent/caregiver were more likely to 
pass the hurdle (receive a score of 30) on the Leiter R for assessor-
rated attention. Children who participated in ceremonies had 29.7% 
greater odds [95% CI (1.05, 1.61)] of belonging to the highest scoring 
group than children who did not (Table 7). Participating in ceremonies 
did not predict the Leiter-R for children who scored 0–29.

Language activities
As expected, average participation in tribal language activities was 

associated with higher EF when measured via the Leiter-R: children 
whose parents/caregivers engaged in more language socialization 
activities with them were more likely to pass the “hurdle” on the 
Leiter-R (Table 5). Average participation in tribal language activities 
was not significantly related to the Leiter-R for children who scored 
0–29, nor did it predict EF via the Pencil Tap. Two specific language 
activities also significantly related to higher EF: encouraging children 
to learn their tribal language, and making sure children heard their 
tribal language. Children whose parents/caregivers encouraged them 

to learn their tribal language scored higher on the Pencil Tap Task 
[ß = 3.15, SE (ß) = 0.95, p = 0.01; Table  6], with children whose 
caregivers stated they “very often” encouraged their child to learn 
tribal language scoring 49.48% correct taps [SE (ß) = 2.32] compared 
with 36.89% correct taps [SE (ß) = 2.37] with for those whose parents/
caregivers “never” did. Hurdle models further demonstrated that 
children whose parents/caregivers made sure they heard their tribal 
language received higher attention ratings on the Leiter-R [ß = 0.14, 
SE (ß) = 0.06, p = 0.04; Table 8]. The four remaining tribal language 
activities (speaking tribal language to child, using tribal language in 
everyday life, using tribal language in prayers and songs, and speaking 
tribal language with other adults around the child) were not related to 
EF via either the Pencil Tap or the Leiter-R (Table 8).

Follow-up analyses by tribal home language group.
At the request of AI/AN community, models investigating 

socialization through tribal language activities were analyzed 
separately for children whose caregivers who spoke their tribal 
language at home (43.8% of sample) versus those who did not. Results 
revealed that average use of tribal language activities only related to 
child attention on the Leiter-R attention for those whose parents/
caregivers did not speak their tribal language at home. For these 
children, as average participation in language activities increased, 

TABLE 5 Neighborhood risk and cultural socialization as predictors of the 
Leiter-R: hurdle models.

Model Estimate SE 95% CI p

LL UL

Exponential regression results (0–29)

Neighborhood risk index 0.10 0.15 −0.22 0.42 0.51

Cultural activities (Sum) 0.00 0.04 −0.09 0.10 0.92

Language activities 

(Average)
0.10 0.09 −0.09 0.28 0.28

Age 0.01 0.01 −0.01 0.03 0.43

Gender −0.15 0.09 −0.35 0.05 0.12

Income 0.01 0.02 −0.04 0.05 0.77

Class tribal language use −0.26 0.21 −0.71 0.19 0.24

Class cultural curriculum 0.11 0.15 −0.20 0.42 0.47

Tribal home language −0.48 0.19 −0.88 −0.07 0.03

Logistic regression predicting hurdle (30)

Neighborhood Risk Index 0.12 0.10 −0.09 0.33 0.23

Cultural Activities (Sum) −0.04 0.03 −0.10 0.02 0.18

Language activities 

(Average)
0.21 0.09 0.01 0.40 0.04

Age 0.02 0.01 0.00 0.03 0.05

Gender −0.30 0.14 −0.60 −0.00 0.05

Income 0.03 0.04 −0.04 0.11 0.36

Class tribal language use −0.34 0.18 −0.73 0.05 0.08

Class cultural curriculum 0.25 0.21 −0.18 0.69 0.24

Tribal home language −0.32 0.18 −0.70 0.07 0.10

All analyses account for sampling weights, clustering, and strata due to complex survey 
design. Leiter-R was reverse coded for analyses, coefficient signs have been flipped back to 
original directionality for interpretation.

TABLE 6 Specific cultural and language activities as predictors of the 
Pencil Tap task.

Activity 95% CI p

Estimate SE LL UL

Listened to elders tell 

Stories 1.00 2.52 −4.44 6.28 0.72

Participated in traditional 

ways 0.26 2.44 −4.94 5.47 0.92

Danced/sang/drummed/

other activity −3.16 2.11 −7.65 1.33 0.15

Worked on traditional 

arts/crafts 1.09 2.50 −4.23 6.41 0.67

Participated in traditional 

ceremonies −2.12 4.59 −11.91 7.67 0.65

Played AI/AN games 10.23 3.05 3.78 16.77 0.00

Spoke tribal lang. to child 1.50 1.49 −1.67 4.68 0.33

Made sure child heard 

tribal lang. 0.20 1.59 −3.12 3.58 0.90

Encouraged child to 

learn tribal lang. 3.39 0.12 3.13 3.65 0.00

Used tribal lang. in 

prayers/songs with child 1.26 0.93 −0.72 3.24 0.20

Used tribal lang. in 

everyday life with child −0.69 0.79 −2.37 0.99 0.39

Used tribal lang. with 

other adults around child −0.37 1.13 −2.44 2.36 0.97

Separate regression analyses were conducted for each cultural or language activity. All 
models account for sampling weights, clustering, and strata due to complex survey design, 
and controlled for age, gender, income, classroom cultural curriculum, classroom tribal 
language use, tribal home language, and neighborhood risk.
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children’s odds of belonging to the highest scoring group on the 
Leiter-R increased by 25.4% [95% CI (1.05, 1.40)]. In contrast, 
“encouraging children to learn their tribal language” remained a 
significant predictor of children’s EF scores on the Pencil Tap Task for 
all children, regardless of whether or not parent/caregiver tribal 
language use was included in the model. “Making sure children heard 
their tribal language” also significantly predicted EF scores on the 
Leiter-R for all children, but did so differently based on whether or not 
children’s parents/caregivers spoke a tribal language at home. For 
those whose parents did not speak their tribal language at home, 
“making sure children heard their tribal language” (by others) 
predicted passing the “hurdle” on the Leiter-R; these children had a 
17.4% greater odds [95% CI (1.03, 1.34)] of belonging to the highest 
scoring group with every one level in frequency of hearing their tribal 
language (e.g., from “sometimes” to “often”). “Making sure their child 
heard their tribal language” also predicted higher attention ratings for 
children whose caregivers did speak their tribal language at home, 
given that children scored 0–29. For these children, as frequency of 
hearing their tribal language increased (e.g., from “sometimes” to 
“often”), their score on the Leiter-R increased by about one point 1.18 
points (SD = 0.53, p = 0.01).

Discussion

The current study investigated cultural socialization practices as 
sources of resilience for the development of EF for AI/AN children, 
and examined these associations in the context of perceived 
neighborhood risk. Results highlight several aspects of AI/AN cultural 
socialization as related to higher early EF skills. As expected, average 
participation in tribal language activities was associated with higher 
attention as measured by the Leiter-R (but was not related to the 
Pencil Tap). Participation in two specific language activities (making 
sure child heard their tribal language and encouraging child to learn 
their tribal language) and two cultural activities (playing AI/AN 
games and participating in ceremonies) also related to higher EF (see 
Results for details delineated by EF task). Contrary to hypotheses, sum 
cultural activities was not associated with EF as measured by either 
task. Despite higher adversity due to systemic and historic injustices 
for AI/AN communities (Markstrom et al., 2011; Burnette and Figley, 
2016), families rated neighborhood risks as measured in the present 
study as relatively low, and contrary to hypotheses, neighborhood risk 
did not predict children’s EF as measured by either task. Although 
findings were not consistent across all measures, this study provides 

TABLE 7 Specific cultural activities as predictors of the Leiter-R assessor-
rated attention: hurdle models.

Model Estimate SE 95% CI p

LL UL

Exponential regression results (0–29)

Listened to elders tell 

stories
0.02 0.13 −0.33 0.07 0.19

Participated in 

traditional ways
0.01 0.07 −0.15 0.16 0.92

Danced/sang/

drummed/other activity
0.12 0.15 −0.19 0.44 0.42

Worked on traditional 

arts/crafts
0.21 0.15 −0.11 0.52 0.19

Participated in 

traditional ceremonies
0.17 0.17 −0.19 0.54 0.34

Played AI/AN games −0.10 0.14 −0.39 0.19 0.48

Logistic regression predicting hurdle (30)

Listened to elders tell 

Stories
0.06 0.14 −0.24 0.36 0.67

Participated in 

traditional Ways
−0.10 0.12 −0.36 0.16 0.43

Danced/sang/

drummed/other activity
0.12 0.17 −0.47 0.24 0.50

Worked on traditional 

arts/crafts
0.02 0.10 −0.20 0.23 0.88

Participated in 

traditional ceremonies
0.26 0.11 0.03 0.50 0.03

Played AI/AN games −0.00 0.10 −0.22 0.22 0.99

Separate regression analyses were ran for each cultural or language activity. All models 
account for sampling weights, clustering, and strata due to complex survey design, and 
controlled for age, gender, income, classroom cultural curriculum, classroom tribal language 
use, tribal home language, and neighborhood risk.

TABLE 8 Specific language activities as predictors of the Leiter-R 
assessor-rated attention: hurdle models.

Model Estimate SE 95% CI p

LL UL

Exponential regression results

Spoke Tribal lang. to child 0.11 0.06 −0.02 0.23 0.10

Made sure child heard 

tribal lang.
0.14 0.06 0.01 0.27 0.04

Encouraged child to Learn 

Tribal Lang.
−0.05 0.05 −0.17 0.07 0.37

Used Tribal lang. in Prayers/

Songs with child
0.06 0.04 −0.03 0.14 0.18

Used Tribal lang. in 

Everyday Life with child
0.02 0.05 −0.08 0.13 0.64

Used Tribal lang. with other 

Adults around child.
0.10 0.05 −0.00 0.20 0.05

Logistic regression predicting hurdle (30)

Spoke Tribal lang. to child 0.12 0.07 −0.04 0.27 0.13

Made sure child heard 

tribal lang.
0.14 0.06 0.00 0.27 0.04

Encouraged child to learn 

tribal lang.
0.11 0.06 −0.02 0.23 0.08

Used tribal lang. in prayers/

songs with child
0.06 0.05 −0.05 0.17 0.27

Used tribal lang. in everyday 

life with child
0.07 0.08 −0.10 0.23 0.42

Used tribal lang. with other 

adults around child
0.08 0.07 −0.06 0.23 0.25

Separate regression analyses were ran for each cultural or language activity. All models 
account for sampling weights, clustering, and strata due to complex survey design, and 
controlled for age, gender, income, classroom cultural curriculum, classroom tribal language 
use, tribal home language, and neighborhood risk.
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novel evidence that some aspects of AI/AN cultural socialization are 
associated with the development of early childhood EF, pointing to 
their potential role as connecting forces (essential resilience processes) 
that have the power to set the foundation for future healthy outcomes.

Neighborhood risk and EF

Despite 42.5% of families meeting federal poverty level criteria, 
neighborhood risk showed no significant associations with EF. It is 
possible the measure lacked cultural relevance for AI/AN 
communities, as evidenced by the fact that respondents generally 
perceived most risks as either “not a problem” or only “somewhat of a 
problem.” Although measures in the current data were selected with 
input from Indigenous partners, they were likely limited by the dearth 
of AI/AN-specific measures of risk- emphasizing the need for 
research-community partnerships to explore the concept of 
“neighborhood risk” in tribal communities. For example, the following 
items are often understood to hang together to represent neighborhood 
risk in the general population: large distances from public services, 
poverty, lack of police, isolation, and lack of social connection. 
However, while tribal reservations are sometimes isolated and rural, 
with high poverty (Austin et  al., 2020; Baldwin et  al., 2020), 
community relationships are often strong and supportive. AI/AN 
children and families who reside in culturally homogenous 
communities also have better access to ceremonies, wisdom of elders, 
language revitalization, and ancestral lands. Indeed, families in the 
present study who reported higher neighborhood or community risk, 
and lower income, also reported engaging in more cultural and 
language socialization. These strong social and cultural connections 
may promote and protect health despite negative aspects of the 
neighborhood or community environment, but future research is 
needed to investigate this using measures that better reflect risk in the 
neighborhood or community environment for AI/AN tribal families.

The lack of significant associations between neighborhood risk and 
children’s EF also highlight a difference between the presence of 
adversity and subjective perceptions of risk. Evidence suggests ratings 
of perceived neighborhood risk are better predictors of health outcomes 
than objective ratings (Schaefer-McDaniel, 2009; French et al., 2014; 
Muñoz et al., 2020), likely because the impact of stressors on health 
depends on appraisal, especially when the stress exceeds coping 
resources and protective factors (Lazarus and Folkman, 1984; Sandi, 
2013; Masten, 2018). This phenomenon is further illustrated by the fact 
that the present study (along with other recent studies in AI/AN 
communities; see Tsethlikai, 2011; Kim et  al., 2022) did not find a 
relation between SES and childhood EF; a surprising finding considering 
studies with the general population have long affirmed a consistent link 
between lower SES and lower EF (Sektnan et al., 2010; Rea-Sandin et al., 
2021). This conflict may exist because previous studies often examine 
between-group differences which cannot capture the variability in SES 
within one racial/ethnic community, as the present study was able to do.

Cultural socialization and EF

Cultural activities
Sum cultural activities did not predict EF, possibly because the 

quality of cultural connections is more relevant for EF development 

than the quantity of activities in any given month. Two such specific 
activities that were significantly related to higher EF included playing 
AI/AN games and participating in tribal ceremonies. Both activities 
represent tangible ways children build strong and healthy connections 
to their culture, community, and spirituality, and both increase 
children’s connection to adults who can foster healthy EF through 
relationships with the children. AI/AN games differ by tribe, but often 
include games of chance and games of skill (Mississippi Valley 
Archaeology Center, n.d.). Examples of games of chance include dice 
games (traditionally made from bone, sticks, or stones), which weave 
together spiritual and cultural components with mathematical 
probability (Rauff, 2009). Games of skill focus on athleticism and 
include canoe races and stickball (lacrosse), a game which has many 
tribal origins. Prior to the “sportization” of the game through 
colonization, lacrosse had spiritual foundations, more freedom in the 
roles of players, less rigid time restrictions, and more emphasis on 
teamwork (Delsahut, 2015). Most AI/AN games, like many childhood 
games, require a set of general EF skills like close attention, cognitive 
flexibility to remember the rules, and inhibitory control over one’s 
own goals in favor of the team or partners. However, beyond 
additional cognitive skills, participating in tribal ceremonies (such as 
naming ceremonies and puberty ceremonies) plays a critical role in 
identity building for AI/AN children. Children disconnected from 
such ceremonies may not receive important building blocks on which 
to build their identity as members of their community. Additionally, 
participating in tribal ceremonies, as well as seasonal and land-based 
ceremonies, all serve to increase spiritual, intergenerational, and 
environmental connectedness. The present study aligns with 
Indigenous theoretical understandings of resilience, upholds cultural 
socialization as a potential “connecting force” (or resilience promoter; 
see Ullrich, 2019), and provides evidence these connecting forces may 
promote AI/AN children’s cognitive development.

Language activities
The present study also provides evidence that socialization 

through tribal language activities, a key component of Indigenous 
culture, may be associated with higher EF. Overall average language 
socialization predicted higher EF for AI/AN children, as did two 
specific language activities: encouraging children to learn their tribal 
language and making sure the children heard their tribal language. 
Tribal language learning may support cognitive outcomes like EF via 
multiple mechanisms. The neurological links between bilingualism 
and EF are controversial, but some evidence suggests that fluency in a 
second language is related to stronger EF (Bialystok and Barac, 2012; 
Rosselli et al., 2016; Choi et al., 2018). Regardless, learning one’s tribal 
language represents more than an additional cognitive skill. In AI/AN 
communities, knowing one’s tribal language may increase cultural 
efficacy, which in turn predicts connection, mental health, and 
thriving for Indigenous people (Gonzales et al., 2022). Knowing one’s 
tribal language also unites children with their culture, ceremonies, 
elders, and even ancestors. Thus, greater access to caring adults in the 
community may scaffold EF through social learning, a large 
contributor to EF in early childhood (Carlson, 2009).

The present study also followed community prompting to 
investigate the influence of language activities for families who did and 
did not speak their tribal language at home. First, many language 
socialization activities were significantly related to higher EF for 
parents/caregivers who did speak their tribal language, which speaks 
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to the added value of socialization efforts beyond parents/caregivers’ 
own language use or abilities. Critically, results also showed that 
children received higher attention ratings when parents/caregivers did 
not speak their tribal language, but made efforts to expose their 
children to their tribal language (e.g., taking them to classes or having 
them listen to songs sung in their tribal language). It is also notable 
that many of the tribal language activities that demonstrated null 
findings with relation to children’s EF were activities which required 
parents/caregivers to speak their tribal language (e.g., “used tribal 
language in prayers and songs with child”). The implications of these 
findings are substantial, given over half of families in the present study 
(57.6%) did not speak their tribal language at home. This phenomenon 
reflects intergenerational loss stemming from impacts of the boarding 
school era (where tribal languages were banned; Campbell and Evans-
Campbell, 2011) as well as ongoing experiences of racism that led to 
elders not being able to pass on their language to the next generation. 
More research is needed to fully investigate these patterns using more 
nuanced measures of tribal language fluency; levels of exposure within 
households, schools, and communities; and access to longitudinal 
data. Nevertheless, the present study yields promising evidence that 
revitalization efforts by tribes, parents, and communities- reclaiming 
culture and language for their children- may act as resilience factors 
and positively impact child cognitive health.

Limitations and future directions

First, neighborhood risk was measured in the spring of preschool, 
several months after the cultural socialization measures. These surveys 
were spread across the preschool year to reduce participant burden 
and are used cohesively to represent a snapshot of the family 
environment during the preschool year, but concurrent measurement 
of these constructs should be considered in future studies. Second, the 
available data measured neighborhood risk using two scales with 
different response options, which led to the standardization and 
creation of the Neighborhood Risk Index in the present study. 
Although this adds important and novel information to the literature, 
future research should explore more nuanced approaches, such as 
factor analyses, to investigate patterns of neighborhood risk if using 
existing measures with AI/AN communities. However, while existing 
measures of risk represent a foundational starting point, items 
typically used to measure neighborhood risk in the general population 
may lack cultural relevance for AI/AN tribal communities. The 
construct of risk in the neighborhood or community environment for 
AI/AN communities remains poorly defined, and future research 
should explore other ways to measure this in tribal settings.

There were also some limitations with the EF measures. The Pencil 
Tap only assessed attention for children ages 4 years and older; thus 
214 three-year old children (27.9%) were missing from this 
assessment. However, these children did not differ demographically 
from the full sample, and sensitivity analyses restricting the sample to 
those four and older yielded nearly identical results. Second, while the 
EF measures used in the present study were reliable and valid, it is 
possible that direct assessments performed by an outside researcher 
were unfamiliar for children in tribal communities. Most data 
collectors were non-Indigenous (Bernstein et al., 2018), and although 
they were well-trained, they may have interpreted cultural differences 
in children’s behavior (e.g., deferential respect for elders, observational 

learning style) as highly compliant or attentive. This may have 
contributed to the ceiling effect on the Leiter-R, although high scores 
on the Leiter-R are common in this age range (Raver et al., 2011; 
Mathematica Policy Research, 2012; Faldowski et al., 2013). Hurdle 
models, which we utilized, are designed to allow for analysis of such 
distributions (Hofstetter et al., 2016); and additional analyses with 
alternative statistical models (ZIP, censored regression) provided 
consistent results. Therefore, findings should be trustworthy given the 
current distribution, but because the Leiter-R did demonstrate such 
strong ceiling effects, it may not have captured the full range of 
underlying variability in attention. Results obtained using this 
measure are exploratory in nature and should be  interpreted 
cautiously, but the Leiter-R provides important and novel information 
about how children’s attention skills are viewed (by the assessor) 
during structured tasks, complementing the Pencil Tap Task, which 
primarily assesses inhibitory control. Future researchers should 
partner with AI/AN communities to investigate cultural 
understandings of EF and explore culturally grounded ways to 
measure these skills observationally.

Last, the construct of “cultural socialization” is not yet well defined 
for AI/AN communities. In the present study, this was measured via 
participation in cultural activities (from a scale comprised of 
dichotomous (yes/no) variables), and tribal language activities. To 
contribute to the gap in the literature in this area, multiple models 
were run that tested the individual influence of specific cultural and 
language activities as related to children’s EF; however, it possible that 
the number of models run in the present study increased the 
probability of a Type I error. In addition, the phrasing of the questions, 
which asked parents/caregivers about socialization activities in the 
past month, may have led to under-reporting. For example, in the 
present study, nearly 20% of parents/caregivers reported engaging in 
zero of the six cultural activities with their children in the past month- 
yet activities like ceremonies, hunting, and gathering are often cyclical 
and participation may depend on season or tribe. Opportunities to 
examine tribe-specific cultural activities were limited by the need for 
a robust, nationally representative sample (which necessitated a 
“Pan-Indian” approach). While limiting, this approach aligns with 
guidelines such as the “Wheel of AI/AN specificity” (Walls et al., 2019) 
wherein research develops in an iterative fashion; moving from 
general AI/AN populations to tribe-specific, tailored measures. 
Finally, findings of the present study may not extend to all AI/AN 
children and families due to the sample population representing 
mostly reservation-based Head Start programs, which only serve 49% 
of all AI/AN youth that attend Head Start (Bernstein et al., 2018). 
Community-based, mixed-methods studies are needed to examine 
what cultural socialization and neighborhood risk looks like for urban 
AI/AN children and families.

Implications

This study represents an important step forward toward culturally 
grounded evidence-based science to inform strategies to promote 
resilience with young AI/AN children. Overall, although findings were 
mixed, several cultural socialization practices by parents/caregivers 
emerged as related to higher EF for AI/AN preschool children. More 
specifically, findings regarding relations between AI/AN games, tribal 
language, and EF open the door for future research to design culturally 
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based EF interventions that utilize AI/AN traditional games and 
language components. Existing interventions provide evidence that 
classroom games can be used to increase EF in preschool, including 
the Red Light, Purple Light intervention (Tominey and McClelland, 
2011) and other team-based cognitively engaging physical activity 
interventions (Schmidt et al., 2015). Tribal Head Start programs are 
uniquely positioned to be able to implement such interventions as 
they already offer cultural curricula and resources to children and 
families. The present study also contributes to theory and measure 
development related to AI/AN cultural socialization. Previous studies 
with older children (approximately 9 to 12 years old) found that 
children defined their culture in terms of tangible, concrete aspects- 
including participating in traditional ceremonies, knowing their 
language, and eating traditional foods (Morris et al., 2002). Findings 
in the present study extend this literature to suggest that similarly 
tangible, concrete socialization activities like playing AI/AN games 
and learning tribal language may predict early cognitive skills like EF.

Conclusion

Findings from the present study provide initial evidence that 
certain aspects of cultural socialization may promote resilience for AI/
AN children through its relations with early EF skills. Although 
findings were not always consistent across the various measures, a 
clear pattern emerged that linked several cultural socialization 
practices with higher EF skills for AI/AN preschoolers. The strongest 
evidence was detected for tribal language use: average participation in 
language activities, as well as two specific language activities (making 
sure the child heard their tribal language and encouraging the child to 
learn their tribal language) predicted at least one of the two EF 
measures. Additionally, two cultural activities (playing AI/AN games 
and participating in ceremonies), but not cumulative cultural 
activities, were associated with higher EF. In contrast, results indicated 
that neighborhood risk showed no relation with EF, which in addition 
to lack of variability, may indicate that this measure fails to capture 
adversity for this population. The present study affirms emerging 
Indigenous theories related to resilience (e.g., Ullrich, 2019), which 
emphasize the power of “connecting forces” in promoting health for 
AI/AN children. Learning tribal languages, participating in 
ceremonies, and playing traditional games all connect children to 
those that came before them, re-forging a community connection that 
has been in continuum since time immemorial, despite disconnecting 
forces that have caused adversity for AI/AN communities (e.g., 
poverty, historical trauma). The present study lays groundwork for 
future partnerships between tribes, researchers, policymakers, and 
practitioners to design interventions that increase cultural 
connectedness and EF in order to foster a wide range of healthy 
outcomes for generations to come.

Data availability statement

The data analyzed in this study is subject to the following licenses/
restrictions: data cannot be accessed without application and approval 
from the American Indian/Alaska Native FACES data committee. 
Requests to access these datasets should be directed to https://www.
childandfamilydataarchive.org/cfda/archives/cfda/studies/36804.

Ethics statement

The studies involving humans were approved by the Oregon State 
University Human Research Protection Program and Institutional 
Review Board. The study was determined to meet the definition of 
research but did not involve human subjects under the regulations set 
forth by the Department of Health and Human Services 45 CFR 46. 
The studies were conducted in accordance with the local legislation 
and institutional requirements. Written informed consent for 
participation was not required from the participants or the 
participants’ legal guardians/next of kin in accordance with the 
national legislation and institutional requirements.

Author contributions

AM: Conceptualization, Funding Acquisition, Investigation, 
Methodology, Formal Analysis, Writing – original draft, Writing- review 
& editing. SL: Conceptualization, Supervision, Writing – review & editing. 
MM: Conceptualization, Supervision, Writing – review & editing. GG: 
Conceptualization, Supervision, Formal analysis, Methodology, Writing 
– review & editing. MT: Conceptualization, Methodology, Resources, 
Supervision, Writing – review & editing.

Funding

The author(s) declare financial support was received for the research, 
authorship, and/or publication of this article. The first author’s time on 
this manuscript was supported in part by a Diversity Supplement from 
the National Institute of Environmental Health Sciences 
(3R01ES029497-02S1, R01 ES029497-01A1; Kile and Lipscomb, PIs).

Acknowledgments

The authors would like to thank the AI/AN FACES workgroup 
and study participants for their contributions to this research. Your 
participation is highly valued, and your data are treated as sacred. The 
authors would also like to thank colleagues in the Native Children’s 
Research Exchange (NCRE) program for providing community input 
and feedback for this study.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

https://doi.org/10.3389/fpsyg.2023.1279336
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.childandfamilydataarchive.org/cfda/archives/cfda/studies/36804
https://www.childandfamilydataarchive.org/cfda/archives/cfda/studies/36804


Merculief et al. 10.3389/fpsyg.2023.1279336

Frontiers in Psychology 13 frontiersin.org

References
Austin, A. E., Gottfredson, N. C., Marshall, S. W., Halpern, C. T., Zolotor, A. J., 

Parrish, J. W., et al. (2020). Heterogeneity in risk and protection among Alaska native/
American Indian and non-native children. Prev. Sci. 21, 86–97. doi: 10.1007/
s11121-019-01052-y

Baldwin, J. A., Eaves, E. R., Brown, B. G., Elwell, K., and Williamson, H. J. (2020). “The 
behavioral health of American Indian/Alaska native populations: risk and resiliency” in 
Foundations of behavioral health. eds. B. Lubotsky Levin and A. Hanson (Switzerland 
AG: Springer Nature), 205–230.

Bauer, K. W., Widome, R., Himes, J. H., Smyth, M., Rock, B. H., Hannan, P. J., et al. 
(2012). High food insecurity and its correlates among families living on a rural 
American Indian reservation. Am. J. Public Health 102, 1346–1352. doi: 10.2105/
AJPH.2011.300522

Bennett, D. A. (2009). How can I deal with missing data in my study? Australia New 
Zealand J Public Health 25, 464–469. doi: 10.1111/j.1467-842X.2001.tb00294.x

Bernstein, S., Malone, L., Kopack Klein, A., Bush, C., Feeney, K., Reid, M., et al., 
(2018). Descriptive data on region XI Head start children and families: AI/AN FACES 
fall 2015–spring 2016 data tables and study design.

Best, J. R., and Miller, P. H. (2010). A developmental perspective on executive 
function. Child Dev. 81, 1641–1660. doi: 10.1111/j.1467-8624.2010.01499.x

Bhui, K., Stansfeld, S., Head, J., Haines, M., Hillier, S., Taylor, S., et al. (2005). Cultural 
identity, acculturation, and mental health among adolescents in East London’s 
multiethnic community. J. Epidemiol. Community Health 59, 296–302. doi: 10.1136/
jech.2003.014456

Bialystok, E., and Barac, R. (2012). Emerging bilingualism: dissociating advantages 
for metalinguistic awareness and executive control. Cognition 122, 67–73. doi: 10.1016/j.
cognition.2011.08.003

Burnette, C. E., and Figley, C. R. (2016). Risk and protective factors related to the 
wellness of American Indian and Alaska native youth: a systematic review. Int. Pub. 
Health J. 8, 137–154.

Campbell, C. D., and Evans-Campbell, T. (2011). “Historical truama and native 
American child development and mental health: an overview” in American Indian and 
Alaska native children and mental health: development, context, prevention, and 
treatment. eds. M. C. Sarche, P. Spicer, P. Farrell and H. Fitzgerald (Santa Barbara, CA: 
Praeger ABC-CLIO)

Carlson, S. M. (2009). Social origins of executive function development. New. Dir. 
Child Adolesc. Dev. 123, 87–97). doi: 10.1002/cd.237

Carroll-Scott, A., Gilstad-Hayden, K., Rosenthal, L., Peters, S. M., McCaslin, C., 
Joyce, R., et al. (2013). Disentangling neighborhood contextual associations with child 
body mass index, diet, and physical activity: the role of built, socioeconomic, and social 
environments. Soc. Sci. Med. 95, 106–114. doi: 10.1016/j.socscimed.2013.04.003

Caughy, M., and O’Campo, P. J. (2006). Neighborhood poverty, social capital, and the 
cognitive development of African American preschoolers. Am. J. Community Psychol. 
37, 141–154. doi: 10.1007/s10464-005-9001-8

Choi, J. Y., Jeon, S., and Lippard, C. (2018). Dual language learning, inhibitory control, 
and math achievement in Head start and kindergarten. Early Child. Res. Q. 42, 66–78. 
doi: 10.1016/j.ecresq.2017.09.001

Daneri, M. P., Sulik, M. J., Raver, C. C., and Morris, P. A. (2018). Observers' reports of 
self-regulation: measurement invariance across sex, low-income status, and race/
ethnicity. J. Appl. Dev. Psychol. 55, 14–23. doi: 10.1016/j.appdev.2017.02.001

De Costa, P. I. (2021). Indigenous language revitalization: how education can help 
reclaim “sleeping” languages. J. Lang. Ident. Educ. 20, 355–361. doi: 
10.1080/15348458.2021.1957684

Delsahut, F. (2015). From baggataway to lacrosse: an example of the sportization of 
native American games. Int. J. Hist. Sport 32, 923–938. doi: 
10.1080/09523367.2015.1038252

Diamond, A., and Taylor, C. (1996). Development of an aspect of executive control: 
development of the abilities to remember what I said and to “do as I say, not as I do”. Dev. 
Psychobiol. 29, 315–334. doi: 10.1002/(SICI)1098-2302(199605)29:4<315::AID-
DEV2>3.0.CO;2-T

Dong, Y., and Peng, C. Y. J. (2013). Principled missing data methods for researchers. 
Springerplus 2:222. doi: 10.1186/2193-1801-2-222

Faldowski, R. A., Chazan-Cohen, R., Love, J. T., and Vogel, C. (2013). Design and 
methods in the early Head start study. Monogr. Soc. Res. Child Dev. 78, 20–35. doi: 
10.1111/j.1540-5834.2012.00701.x

Farley, J. P., and Kim-Spoon, J. (2014).  The development of adolescent self-regulation: 
Reviewing the role of parent, peer, friend, and romantic relationships. J. Adole. 37, 
433–440. doi: 10.1016/j.adolescence.2014.03.009

French, S., Wood, L., Alexandra Foster, S., Giles-Corti, B., Frank, L., and Learnihan, V. 
(2014). Sense of community and its association with the neighborhood built 
environment. Environ. Behav. 46, 677–697. doi: 10.1177/0013916512469098

Garcia Coll, C. G., Crnic, K., and Wasik, B. (1996). An integrative model for the study 
of developmental competencies in minority children. Child Dev. 67, 1891–1914. doi: 
10.2307/1131600

Golden, C. J., Hammeke, T. A., Purisch, A. D., Berg, R. A., Moses, J. A., Newlia, D. B., 
et al. (1982). Item interpretation of the Luria-Nebraska neuropsychological battery Kluwer 
Academic Publishers, New York: University of Nebraska Press.

Gonzales, M., Sittner, K., and Walls, M. (2022). Cultural efficacy as a novel component 
of understanding linkages between culture and mental health in indigenous 
communities. Am. J. Community Psychol. 70, 191–201. doi: 10.1002/ajcp.12594

Guo, Y., Spieker, S. J., and Borelli, J. L. (2021). Emotion co-regulation among mother-
preschooler dyads completing the strange situation: relations to internalizing and 
externalizing symptoms. J. Child Fam. Stud. 30, 699–710. doi: 10.1007/
s10826-020-01812-3

Hart, M. A. (2010). Indigenous worldviews, knowledge, and research: the development 
of an indigenous research paradigm. J. Indig. Voices Soci. Work 1, 1–16.

Hawkins, E. H., Cummins, L. H., and Alan Marlatt, G. (2004). Preventing substance 
abuse in American Indian and Alaska native youth: promising strategies for healthier 
communities. Psychol. Bull. 130, 304–323. doi: 10.1037/0033-2909.130.2.304

Herman-Stahl, M., Spencer, D. L., and Duncan, J. E. (2003). The implications of 
cultural orientation for substance use among American Indians. Am. Indian Alsk. Native 
Ment. Health Res. 11, 46–66. doi: 10.5820/aian.1101.2003.46

Hofstetter, H., Dusseldorp, E., Zeileis, A., and Schuller, A. A. (2016). Modeling caries 
experience: advantages of the use of the hurdle model. Caries Res. 50, 517–526. doi: 
10.1159/000448197

House, L. E., Stiffman, A. R., and Brown, E. (2006). Unraveling cultural threads: a 
qualitative study of culture and ethnic identity among urban southwestern American 
Indian youth parents and elders. J. Child Fam. Stud. 15, 393–407. doi: 10.1007/
s10826-006-9038-9

Ivanich, J., Ullrich, J.S., Martin, T.K.K., Marshall, M., Schultz, K., White, E., et al., 
(2023). The indigenous connectedness framework for understanding the causes, 
consequences, and solutions to substance misuse in indigenous children's development. 
Adversity and resilience science.

James, D., Witten, D., Hastie, T., and Tibshirani, R. (2017). An introduction to statistical 
learning: with applications in R. 1st ed. 2013, Corr. 7th printing 2017 edition. New York: 
Springer.

Joormann, J., Stanton, C. H., and Joormann, J. (2016).  Examining emotion regulation 
in depression: A review and future directions. 86, 35–49. doi: 10.1016/j.brat.2016.07.007

Kim, J., Li, L., Korous, K. M., Valiente, C., and Tsethlikai, M. (2022). Chronic stress 
predicts post-traumatic stress disorder symptoms via executive function deficits among 
urban American Indian children. Stress 25, 97–104. doi: 10.1080/10253890.2021.2024164

Kulis, S., Napoli, M., and Marsiglia, F. F. (2001). Ethnic pride, biculturalism, and drug 
use norms of urban American Indian adolescents. Soc. Work. Res. 26, 101–112. doi: 
10.1093/swr/26.2.101

Lazarus, R. S., and Folkman, S. (1984). Stress, appraisal, and coping. New York: 
Springer Publishing.

Malone, L., Bernstein, S., Atkins-Burnett, S., and Xue, Y. (2018). Psychometric 
analyses of child outcome measures with American Indian and Alaska Native 
preschoolers: initial evidence from AI/AN FACES Available at: http://www.acf.hhs.gov/
programs/opre/index.html.

Markstrom, C. A., Whitesell, N., and Galliher, R. (2011). “Ethnic identity and mental 
health among American Indian and Alaska native adolescnets” in American Indian and 
Alaska native children and mental health: development, context, prevention, and 
treatment. eds. M. C. Sarche, P. Spicer, P. Farrell and H. Fitzgerald (Santa Barbara, CA: 
Praeger ABC-CLIO).

Masten, A. S. (2018). Resilience theory and research on children and families: past, 
present, and promise. J. Fam. Theory Rev. 10, 12–31. doi: 10.1111/jftr.12255

Mathematica Policy Research. (2012). Research brief: the first 5 LA universal 
preschool child outcomes study. Available at: https://www.first5la.org/files/UPCOS_
ChildOutcomesBrief_Final_04202012.pdf

Masten, A., and Barnes, A. (2018). Resilience in children: developmental perspectives. 
Children 5:98. doi: 10.3390/children5070098

McCaslin, M. (2009). Co-regulation of student motivation and emergent identity. 
Educ. Psychol. 44, 137–146. doi: 10.1080/00461520902832384

McClelland, M. M., Acock, A. C., Piccinin, A., Rhea, S. A., and Stallings, M. C. (2013). 
Relations between preschool attention span-persistence and age 25 educational 
outcomes. Early Child. Res. Q. 28, 314–324. doi: 10.1016/j.ecresq.2012.07.008

McClelland, M. M., and Cameron, C. E. (2012). Self-regulation in early childhood: 
improving conceptual clarity and developing ecologically valid measures. Child Dev. 
Perspect. 6, 136–142. doi: 10.1111/j.1750-8606.2011.00191.x

McClelland, M. M., Geldhof, G. J., Cameron, C. E., and Wanless, S. B. (2015). 
“Development and self-regulation” in Handbook of child psychology and developmental 
science. ed. R. M. Lerner, vol. 1. 7th ed (Hoboken, NJ: John Wiley & Sons, Incorporated), 
523–565.

Mississippi Valley Archaeology Center (n.d.). Native knowledge: games. University of 
Wisconsin-La Crosse. Available at: https://www.uwlax.edu/mvac/past-cultures/native-
knowledge/games/

https://doi.org/10.3389/fpsyg.2023.1279336
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1007/s11121-019-01052-y
https://doi.org/10.1007/s11121-019-01052-y
https://doi.org/10.2105/AJPH.2011.300522
https://doi.org/10.2105/AJPH.2011.300522
https://doi.org/10.1111/j.1467-842X.2001.tb00294.x
https://doi.org/10.1111/j.1467-8624.2010.01499.x
https://doi.org/10.1136/jech.2003.014456
https://doi.org/10.1136/jech.2003.014456
https://doi.org/10.1016/j.cognition.2011.08.003
https://doi.org/10.1016/j.cognition.2011.08.003
https://doi.org/10.1002/cd.237
https://doi.org/10.1016/j.socscimed.2013.04.003
https://doi.org/10.1007/s10464-005-9001-8
https://doi.org/10.1016/j.ecresq.2017.09.001
https://doi.org/10.1016/j.appdev.2017.02.001
https://doi.org/10.1080/15348458.2021.1957684
https://doi.org/10.1080/09523367.2015.1038252
https://doi.org/10.1002/(SICI)1098-2302(199605)29:4<315::AID-DEV2>3.0.CO;2-T
https://doi.org/10.1002/(SICI)1098-2302(199605)29:4<315::AID-DEV2>3.0.CO;2-T
https://doi.org/10.1186/2193-1801-2-222
https://doi.org/10.1111/j.1540-5834.2012.00701.x
https://doi.org/10.1016/j.adolescence.2014.03.009
https://doi.org/10.1177/0013916512469098
https://doi.org/10.2307/1131600
https://doi.org/10.1002/ajcp.12594
https://doi.org/10.1007/s10826-020-01812-3
https://doi.org/10.1007/s10826-020-01812-3
https://doi.org/10.1037/0033-2909.130.2.304
https://doi.org/10.5820/aian.1101.2003.46
https://doi.org/10.1159/000448197
https://doi.org/10.1007/s10826-006-9038-9
https://doi.org/10.1007/s10826-006-9038-9
https://doi.org/10.1016/j.brat.2016.07.007
https://doi.org/10.1080/10253890.2021.2024164
https://doi.org/10.1093/swr/26.2.101
http://www.acf.hhs.gov/programs/opre/index.html
http://www.acf.hhs.gov/programs/opre/index.html
https://doi.org/10.1111/jftr.12255
https://www.first5la.org/files/UPCOS_ChildOutcomesBrief_Final_04202012.pdf
https://www.first5la.org/files/UPCOS_ChildOutcomesBrief_Final_04202012.pdf
https://doi.org/10.3390/children5070098
https://doi.org/10.1080/00461520902832384
https://doi.org/10.1016/j.ecresq.2012.07.008
https://doi.org/10.1111/j.1750-8606.2011.00191.x
https://www.uwlax.edu/mvac/past-cultures/native-knowledge/games/
https://www.uwlax.edu/mvac/past-cultures/native-knowledge/games/


Merculief et al. 10.3389/fpsyg.2023.1279336

Frontiers in Psychology 14 frontiersin.org

Mmari, K. N., Blum, R. W., and Teufel-Shone, N. (2009). What increases risk and 
protection for delinquent behaviors among American Indian youth? Findings from three 
tribal communities. Youth and Society 41, 382–413. doi: 10.1177/0044118X09333645

Mohatt, N. V., Fok, C. C. T., Burket, R., Henry, D., and Allen, J. (2011). Assessment of 
awareness of connectedness as a culturally-based protective factor for Alaska native 
youth. Cult. Divers. Ethn. Minor. Psychol. 17, 444–455. doi: 10.1037/a0025456

Morrell, H. E. R., Hilton, B. T., and Rugless, K. L. (2020). Correlates of substance use 
among American Indian/Alaska native adolescents. Int. J. Mental Health Addict. 18, 
674–692. doi: 10.1007/s11469-018-9971-z

Morris, C. H., Crowley, S. L., and Morris, C. T. (2002). A measure of traditionalism 
for American Indian children and families: psychometric properties and factor structure. 
Am. Indian Alsk. Native Ment. Health Res. 10, 33–55. doi: 10.5820/aian.1003.2002.33

Muñoz, E., Scott, S. B., Corley, R., Wadsworth, S. J., Sliwinski, M. J., and Reynolds, C. A. 
(2020). The role of neighborhood stressors on cognitive function: a coordinated analysis. 
Health Place 66, 102442–108292. doi: 10.1016/j.healthplace.2020.102442

Myhra, L. L., and Wieling, E. (2014). Intergenerational patterns of substance abuse 
among urban American Indian families. J. Ethn. Subst. Abus. 13, 1–22. doi: 
10.1080/15332640.2013.847391

Osypuk, T. L., Assistant Professor, S. S., Galea, S., Professor, D., McArdle, N., Research 
Analyst, M., et al. (2009). Quantifying separate and unequal: racial-ethnic distributions 
of neighborhood poverty in metropolitan America. Urban Aff. Rev. 45, 25–65. doi: 
10.1177/1078087408331119

Papadakis, A. A., Prince, R. P., Jones, N. P., and Strauman, T. J. (2006). Self-regulation, 
rumination, and vulnerability to depression in adolescent girls. Dev. Psychopathol. 18, 
815–829. doi: 10.1017/S0954579406060408

Pharo, H., Sim, C., Graham, M., Gross, J., and Hayne, H. (2011). Risky business: 
executive function, personality, and reckless behavior during adolescence and emerging 
adulthood. Behav. Neurosci. 125, 970–978. doi: 10.1037/a0025768

Phinney, J. S., and Ong, A. D. (2007). Conceptualization and measurement of ethnic 
identity: current status and future directions. J. Couns. Psychol. 54, 271–281. doi: 
10.1037/0022-0167.54.3.271

Powers, K. M. (2006). An exploratory study of cultural identity and culture-based 
educational programs for urban American Indian students. Urban Educ. 41, 20–49. doi: 
10.1177/0042085905282249

Rauff, J. V. (2009). Native American dice games and discrete probability. J. Math. Cult. 4, 
50–62.

Raver, C. C., Jones, S. M., Li-Grining, C., Zhai, F., Bub, K., and Pressler, E. (2011). 
Impact on low-income preschoolers' preacadmic skills: self-regulation as a mediating 
mechanism. Child Dev. 82, 362–378. doi: 10.1111/j.1467-8624.2010.01561.x

Rea-Sandin, G., Korous, K. M., and Causadias, J. M. (2021). A systematic review and 
meta-analysis of racial/ethnic differences and similarities in executive function 
performance in the United  States. Neuropsychology 35, 141–156. doi: 10.1037/
NEU0000715

Red Horse, J. (1997). Traditional American Indian family systems. Fam. Syst. Health 
15, 243–250. doi: 10.1037/h0089828

Roid, G. H., and Miller, L. J. (1997). Leiter international performance scale-revised. 
Wood Dale, IL: Stoelting

Roid, G. H., Pomplun, M., and Martin, J. J. (2009). “Nonverbal intellectual and 
cognitive assessment with the Leiter international performance scale-revised (Leiter-R)” 
in Practitioner’s guide to assessing intelligence and achievement. eds. J. A. Naglieri and S. 
Goldstein. 11th ed (Hoboken, N.J: Wiley & Sons, Incorporated), 265–290.

Rollings, K. A., Wells, N. M., Evans, G. W., Bednarz, A., and Yang, Y. (2017). Housing 
and neighborhood physical quality: children’s mental health and motivation. J. Environ. 
Psychol. 50, 17–23. doi: 10.1016/j.jenvp.2017.01.004

Romer, D., Betancourt, L., Giannetta, J. M., Brodsky, N. L., Farah, M., and Hurt, H. 
(2009). Executive cognitive functions and impulsivity as correlates of risk taking and 
problem behavior in preadolescents. Neuropsychologia 47, 2916–2926. doi: 10.1016/j.
neuropsychologia.2009.06.019

Rosselli, M., Ardila, A., Lalwani, L. N., and Velez-Uribe, I. (2016). The effect of 
language proficiency on executive functions in balanced and unbalanced Spanish-
English bilinguals. Biling. Lang. Congn. 19, 489–503. doi: 10.1017/S1366728915000309

Roy, A. L., McCoy, D. C., and Cybele Raver, C. (2014). Instability versus quality: 
residential mobility, neighborhood poverty, and children’s self-regulation. Dev. Psychol. 
50, 1891–1896. doi: 10.1037/a0036984

Sallis, J. F., Slymen, D. J., Conway, T. L., Frank, L. D., Saelens, B. E., Cain, K., et al. 
(2011). Income disparities in perceived neighborhood built and social environment 
attributes. Health Place 17, 1274–1283. doi: 10.1016/j.healthplace.2011.02.006

Sandi, C. (2013). Stress and cognition. Wiley Interdiscip. Rev. Cogn. Sci. 4, 245–261. 
doi: 10.1002/wcs.1222

Sarche, M., Malone, L. M., Hoard, L., Barnes-Najor, J., Cameron, A., West, J., et al. 
(2022). Perspectives of region XI Head start federal, research, and program partners 
in carrying out a national study of American Indian and Alaska native Head start 
children, families, and programs. Am. J. Community Psychol. 69, 239–253. doi: 
10.1002/ajcp.12542

Sastry, N., and Pebley, A. R. (2010). Family and neighborhood sources of 
socioeconomic inequality in children’s achievement. Demography 47, 777–800. doi: 
10.1353/dem.0.0114

Schaefer-McDaniel, N. (2009). Neighborhood stressors, perceived neighborhood 
quality, and child mental health in new York City. Health Place 15, 148–155. doi: 
10.1016/j.healthplace.2008.03.007

Schmidt, M., Jager, K., Egger, F., Roebers, C. M., and Conzelmann, A. (2015). 
Cognitively engaging chronic physical activity, but not aerobic exercise, affects executive 
functions in primary school children: a group-randomized controlled trial, J. Sport Exerc. 
Psychol. 37, 575–591, doi: 10.1123/jsep.2015-0069

Schmitt, S. A., McClelland, M. M., Tominey, S. L., and Acock, A. C. (2015). 
Strengthening school readiness for Head start children: evaluation of a self-regulation 
intervention. Early Child. Res. Q. 30, 20–31. doi: 10.1016/j.ecresq.2014.08.001

Sektnan, M., McClelland, M. M., Acock, A., and Morrison, F. J. (2010). Relations 
between early family risk, children’s behavioral regulation, and academic achievement. 
Early Child. Res. Q. 25, 464–479. doi: 10.1016/j.ecresq.2010.02.005

Sharkey, P., and Elwert, F. (2011). The legacy of disadvantage: multigenerational 
neighborhood effects on cognitive ability. Am. J. Sociol. 116, 1934–1981. doi: 10.1086/660009

Silmere, H., and Rubin Stiffman, A. (2006). Factors associated with successful 
functioning in American Indian youths. Am. Indian Alsk. Native Ment. Health Res. 13, 
23–47. doi: 10.5820/aian.1303.2006.23

Smith-Donald, R., Raver, C. C., Hayes, T., and Richardson, B. (2007). Preliminary 
construct and concurrent validity of the preschool self-regulation assessment (PSRA) for 
field-based research. Early Child. Res. Q. 22, 173–187. doi: 10.1016/j.ecresq.2007.01.002

StataCorp (2017). Stata statistical software: release 15. College Station, TX: 
StataCorp LLC.

Stevens, J., Cornell, C., Story, M., French, S. A., Levin, S., Becenti, A., et al. (1999). 
Development of a questionnaire to assess knowledge, attitudes, and behaviors in 
American Indian children. Am. J. Clin. Nutr. 69, 773S–781S. doi: 10.1093/ajcn/69.4.773S

Tominey, S. L., and McClelland, M. M. (2011). Red light, purple light: findings from 
a randomized trial using circle time games to improve behavioral self-regulation in 
preschool. Early Educ. Dev. 22, 489–519. doi: 10.1080/10409289.2011.574258

Tsethlikai, M., Murray, D. W., Meyer, A. M., and Sparrow, J. (2018). Reflections on the 
relevance of “self-regulation” for native communities. OPRE Brief #2018-64. Washington, 
DC: Office of Planning, Research, and Evaluation, Administration for Children and 
Families, US. Department of Health and Human Services.

Tsethlikai, M. (2011). An exploratory analysis of American Indian children’s cultural 
engagement, fluid cognitive skills, and standardized verbal IQ scores. Dev. Psychol. 47, 
192–202. doi: 10.1037/a0020803

Ullrich, J. S. (2019). For the love of our children: an indigenous connectedness 
framework. AlterNative 15, 121–130. doi: 10.1177/1177180119828114

Ungar, M. (2021). Multisystemic resilience doi: 10.1093/oso/9780190095888.001.0001

Ursache, A., Barajas-Gonzalez, R. G., and Dawson-McClure, S. (2022). Neighborhood 
influences on the development of self-regulation among children of color living in 
historically disinvested neighborhoods: moderators and mediating mechanisms. Front. 
Psychol. 13:3304. doi: 10.3389/fpsyg.2022.953304

Ursache, A., Blair, C., and Raver, C. C. (2012). The promotion of self-regulation as a 
means of enhancing school readiness and early achievement in children at risk for 
school failure. Child Dev. Perspect. 6, 122–128. doi: 10.1111/j.1750-8606.2011.00209.x

Walls, M. L., Whitesell, N. R., Barlow, A., and Sarche, M. (2019). Research with 
American Indian and Alaska native populations: measurement matters. J. Ethn. Subst. 
Abus. 18, 129–149. doi: 10.1080/15332640.2017.1310640

Wexler, L. (2009). The importance of identity, history, and culture in the wellbeing of 
indigenous youth. J Hist. Childhood Youth 2, 267–276. doi: 10.1353/hcy.0.0055

Whitbeck, L. B., Adams, G. W., Hoyt, D. R., and Chen, X. (2004). Conceptualizing and 
measuring historical trauma among American Indian people. Am. J. Community Psychol. 
33, 119–130. doi: 10.1023/B:AJCP.0000027000.77357.31

Williams, A. D., Clark, T. C., and Lewycka, S. (2018). The associations between 
cultural identity and mental health outcomes for indigenous Māori youth in 
New Zealand. Front. Public Health 6:319. doi: 10.3389/fpubh.2018.00319

https://doi.org/10.3389/fpsyg.2023.1279336
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1177/0044118X09333645
https://doi.org/10.1037/a0025456
https://doi.org/10.1007/s11469-018-9971-z
https://doi.org/10.5820/aian.1003.2002.33
https://doi.org/10.1016/j.healthplace.2020.102442
https://doi.org/10.1080/15332640.2013.847391
https://doi.org/10.1177/1078087408331119
https://doi.org/10.1017/S0954579406060408
https://doi.org/10.1037/a0025768
https://doi.org/10.1037/0022-0167.54.3.271
https://doi.org/10.1177/0042085905282249
https://doi.org/10.1111/j.1467-8624.2010.01561.x
https://doi.org/10.1037/NEU0000715
https://doi.org/10.1037/NEU0000715
https://doi.org/10.1037/h0089828
https://doi.org/10.1016/j.jenvp.2017.01.004
https://doi.org/10.1016/j.neuropsychologia.2009.06.019
https://doi.org/10.1016/j.neuropsychologia.2009.06.019
https://doi.org/10.1017/S1366728915000309
https://doi.org/10.1037/a0036984
https://doi.org/10.1016/j.healthplace.2011.02.006
https://doi.org/10.1002/wcs.1222
https://doi.org/10.1002/ajcp.12542
https://doi.org/10.1353/dem.0.0114
https://doi.org/10.1016/j.healthplace.2008.03.007
https://doi.org/10.1123/jsep.2015-0069
https://doi.org/10.1016/j.ecresq.2014.08.001
https://doi.org/10.1016/j.ecresq.2010.02.005
https://doi.org/10.1086/660009
https://doi.org/10.5820/aian.1303.2006.23
https://doi.org/10.1016/j.ecresq.2007.01.002
https://doi.org/10.1093/ajcn/69.4.773S
https://doi.org/10.1080/10409289.2011.574258
https://doi.org/10.1037/a0020803
https://doi.org/10.1177/1177180119828114
https://doi.org/10.1093/oso/9780190095888.001.0001
https://doi.org/10.3389/fpsyg.2022.953304
https://doi.org/10.1111/j.1750-8606.2011.00209.x
https://doi.org/10.1080/15332640.2017.1310640
https://doi.org/10.1353/hcy.0.0055
https://doi.org/10.1023/B:AJCP.0000027000.77357.31
https://doi.org/10.3389/fpubh.2018.00319

	Nurturing resilience in American Indian/Alaska Native preschool children: the role of cultural socialization, executive function, and neighborhood risk
	Introduction
	Method
	Study design
	Participants
	Measures
	Neighborhood risk
	Executive function (EF)
	Pencil Tap
	Leiter-R assessor-rated attention
	Cultural socialization
	Cultural socialization activities
	Language socialization activities
	Covariates

	Analytic strategy
	Missing data
	Accounting for survey design and shared environments
	Analytic strategy for models using the Pencil Tap
	Analytic strategy for models using the Leiter-R

	Results
	Neighborhood risk and EF
	Cultural socialization and EF
	Cultural activities
	Language activities
	Follow-up analyses by tribal home language group.

	Discussion
	Neighborhood risk and EF
	Cultural socialization and EF
	Cultural activities
	Language activities
	Limitations and future directions
	Implications
	Conclusion

	Data availability statement
	Ethics statement
	Author contributions

	References

