Skill-experience transactions across development: Bidirectional relations between child

core language and the child’s home learning environment.

Marc H. Bornstein

Eunice Kennedy Shriver National Institute of Child Health and Human Development, National Institutes
of Health, Bethesda, Maryland, and Institute for Fiscal Studies, London, United Kingdom

Diane L. Putnick

Eunice Kennedy Shriver National Institute of Child Health and Human Development, National Institutes
of Health, Bethesda, Maryland

Gianluca Esposito

Nanyang Technical University and University of Trento
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Parents foster the development of their children, as shown by cumulative research on
unidirectional influences of caregiving on offspring outcomes (Bornstein, 2015). In doing so, parents
provide diverse effective proximal experiences, some of which are direct and others indirect
(Bronfenbrenner & Morris, 1998). For example, parents who name objects for their children are also
likely to enrich their children’s home learning environment, and parent language as well as physical
parameters of the child’s environment exert independent influences on children’s language development
(Rijlaarsdam et al., 2013; Tamis-LeMonda & Bornstein, 2015; Tamis-LeMonda, Bornstein, & Baumwell,
2001; Wachs & Chan, 1986). In turn, children reciprocate in affecting their parents and their
environments and thereby children’s own development (Lerner, 2018). This study traces how children’s
core language skill and their home learning environment transact across five waves from infancy (15
months) up to adolescence (11 years) in 1,751 low-socioeconomic status families.

Child Core Language Skill and the Home Learning Environment

Child language and the child’s home environment were selected as transacting factors for three
principal reasons. First, the two are consensually, manifestly, and self-evidently key features and
determiners of child development and so of substantial concern to developmental, psychological, and
educational researchers (National Early Literacy Panel, 2008; Wasik, 2012). Language acquisition is
critical to development and shapes subsequent social, emotional, cognitive, and academic development as
well as well-being into adulthood (Hart & Risley, 1995; MacWhinney & Bornstein, 2003; McCabe, 2005;
McCabe & Meller, 2004; McCain, Mustard, & Shanker, 2007; Tomblin et al., 1997; Young et al., 2002).
The child’s home learning environment, that is the set of conditions provisioned and arranged by parents,
stands among the best candidates for explaining individual differences in child development (Carneiro,
Meghir, & Parey, 2013; Firkowska et al., 1978; Gottfried & Gottfried, 1984; Luster & Dubow, 1992) and
assists or impedes children’s language acquisition (Boerma, Mol, & Jolles, 2018; Rodriguez & Tamis-
LeMonda, 2011). Second, children reared in rich home learning environments perform better on language
tasks (Bus, Van lJzendoorn, & Pellegrini, 1995; Chansa-Kabali & Westerholm, 2014; Dowd &
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see Klauda, 2009, for a review). Third, the two constructs can be studied across prolonged developmental
time frames (here 15 months to 11 years).
Child Core Language Skill

From the organizational theory of development (Sroufe, 1979), the only way to study ontogeny of
the same construct faithfully is to examine that same construct if it maintains its integrity across age or to
examine different surface indicators of that construct if it needs be adjusted to be age appropriate. An
additional challenge in the second case is that surface indicators that are appropriate to changing age are
normally statistically noncomparable. A potential solution to this additional challenge, which we
implemented here, is the use of latent variables. Latent variables capture shared variance among their
surface indicators and so allow for measures of a construct to vary across time, with different age-
appropriate indicators and different loadings for the same indicators at different ages permissible. The
latent variable approach also accommodates the advantageous perspective of converging operations of,
say, multiple raters, methods, and even subdomains of a construct. Previous studies that combined
multiple measures of child language into latent variables have demonstrated the consistency and
robustness of this method across different samples, age groups, and languages (see Bornstein, Hahn, &
Putnick, 2016a, 2016b; Bornstein, Hahn, Putnick, & Suwalsky, 2014; Putnick, Bornstein, Eryigit-
Madzwamuse, & Wolke, 2017, and studies cited therein). In this transactional study, we used latent
variables constructed of multiple different language measures at different ages to represent children’s core
language skill.
Home Learning Environment

We also used different age-appropriate representations of the Home Observation Measurement of
the Environment (HOME) to represent the child’s home learning environment. The HOME Inventory is
designed to assess the quality of stimulation and support available to a child in the home; information
needed to score the HOME is obtained through observation and interview done in the home with the child
and the child’s primary caregiver. Age-appropriate versions of the HOME have been used consistently in
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2007, 2013; Luster & Dubow, 1992; National Institute of Child Health & Human Development Early
Child Care Research Network, 2005; Willerman, 1979). Moreover, the HOME or home learning
environments (otherwise measured) uniquely relate to children’s language development in the United
States and internationally (Bradley, 2010; Elardo, Bradley, & Caldwell, 1977; Fan, 2001; Gottfried &
Gottfried, 1984; Hill & Tyson, 2009; Luster & Dubow, 1992; Rij-laarsdam et al., 2013; Sui-Chu &
Willms, 1996; Wu & Qi, 2006; Yeates, MacPhee, Campbell, & Ramey, 1983; Zadeh, Farnia, &
Ungerleider, 2010), even net maternal intelligence.
Models of Transaction, Child Core Language Skill, and the Home Learning Environment

Much research which has attempted to capture parent—child relationships is correlational and
cross-sectional in design and, so, limited. However true it may be that parents influence children and vice
versa, correlation alone does not prove causation, and the arrows of influence in concurrent associations
may run in either or both directions (viz., that parents influence children and children influence parents).
One way to transcend the limitations inherent in common correlational and cross-sectional assessments of
would-be parent effects and child effects is to explore longitudinal bidirectional—transactional—parent—
child relationships. Unfortunately, relatively few published studies have examined ongoing reciprocal
relations between parental caregiving and children’s development. Fewer still have examined these
transactions over multiple developmental waves or over extended periods of time. To do so requires
overcoming two central challenges of, first, gathering repeated assessments with long-term longitudinal
data and, second, marshaling the same constructs in parent or environment and in the child. The present
study employs just such a multiwave long-term longitudinal design to examine transactions between the
parent-provided home learning environment and children’s language development. It does so stretching
from infancy through early adolescence. Research as in the current study on bidirectional transactions is
fundamental to elucidating stabilities of and covariations between parent and child as well as unique and
independent effective reciprocal parent— child relationships through time.

Transactional models in development stipulate that children and parents influence one another
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bring distinctive characteristics to, and each is understood to change subsequently as a result of, their
interactions; child and parent/environment then enter succeeding transactions changed. Transactions are
conservative, as to evaluate transactions properly it is necessary first to acknowledge and account for
stabilities in each actor as well as concurrent covariations between the two. For example, parents’ use of
harsh verbal discipline and corporal punishment predicts subsequent adolescent behavior problems, and
adolescents with more behavior problems elicit harsher verbal discipline and corporal punishment from
their parents (Lansford et al., 2011). Parental psychological control and adolescent depressive symptoms
exert similar reciprocal effects through development (Soenens, Luyckx, Vansteenkiste, Duriez, &
Goossens, 2008). To date, however, transactional research has often been limited to two closely spaced
waves (Bates, Schermerhorn, & Petersen, 2012), so extant findings carry reciprocal models only so far.
The Fullerton Longitudinal Study stepped beyond this limitation (Sy, Gottfried, & Gottfried, 2013): Two
types of parental home involvement (academic instruction and academic socialization) transacted with
children’s reading achievement across three developmental waves from 3 to 17 years.

Here we studied transactions between the home learning environment parents provide their
children and children’s developing core language skill. At least three transactional pathways might be
modelled, and there is extant support for each. First, the parent-provided home learning environment and
child core language skill might correlate at any given time, but the environment exerts no unique effect on
language at a later time and thereby no effect on the environment at a still later time . . . or vice versa.
With respect to the home learning environment and child core language skill, it is more plausible that
reciprocal relations of influence are in force across development. Second, then, in an “angel’s spiral,” the
home learning environment at any given time might improve child core language skill at a later time,
which in turn might provoke an improved home learning environment at a still later time . . . or vice
versa. For example, higher-quality parenting in Year 1 predicts improved cognitive performance in
children in Year 2 and that improved cognitive performance evokes higher-quality parenting in Year 3
(Lugo-Gil & Tamis-LeMonda, 2008). Third, the home learning environment at any given time could
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environment at a still later time . . . or vice versa. In this case, parents initially support their children’s
learning, which increases children’s abilities, but as children’s abilities increase, parents diminish their
learning support or investment as no longer deemed necessary. For example, the amount of time parents
spend reading to children from kindergarten to first grade positively predicts children’s reading from first
grade to third grade; however, as children’s reading improves from kindergarten to first grade, parents
provide less support in subsequent elemen- tary grades (Booth-LaForce & Oxford, 2008; Gershoff, Aber,
& Clements, 2009). In addition, it could be that one or the other “spiral” applies at different
developmental periods across childhood. For example, parents may be more involved in the lives of their
younger than older children, and younger children may be more influenced by parents than older children
(Jeynes, 2007; Stevenson & Baker, 1987). Which transactional model between children’s core language
skill and the quality of their home learning environment obtains? Transactional studies have typically
focused on brief periods of time leading to uncertainty about the stability of bidirectional effects across
development (Pardini, 2008); therefore, which model applies across a broad swath of childhood or is
restricted to certain developmental periods remains unclear. The current study was undertaken also to
address these theoretical questions.
This Study

Based on the foregoing theoretical conceptualizations, empirical findings, and design
considerations, in this study we examined longitudinal stabilities, contemporaneous correlations, and
lagged transactional relations between children’s core language skill and children’s home learning
environments across five waves from infancy up to adolescence. Three specific goals are addressed by
our design. The first and main goal was to evaluate models of transaction by testing whether and how the
child’s core language skill transacts with the child’s home learning environment from infancy up to
adolescence over and above stability of each and concurrent relations between the two. A second goal
was to test the same transactions controlling for threats to the validity of the models by accounting for
meaningful confounding common-cause third variables, not often attended to (Sy et al., 2013). It could be
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environment, but by some other characteristic of the child and some characteristic of the mother. To this
second goal, therefore, we investigated unique transactions between children’s core language skill and the
parent- provided home learning environment over and above children’s social competence and their
mothers’ educational achievement, each of which is known to contribute to child language (Bornstein,
Haynes, & Painter, 1998; Firkowska et al., 1978). The third goal was to assess potential moderators of the
resultant transactional model: We investigated child gender, ethnicity, birth order, and risk status to
ascertain differences in parameter estimates across groups.

To achieve these three goals, and to overcome methodological shortcomings of most previous
studies having to do with potential confounders, reliance on parental reports, and limiting sample
characteristics, we marshalled a multivariate multi-informant longitudinal design. Also, with an eye
directed toward eventual intervention, we addressed the three goals in a large low- socioeconomic status
(SES) Early Head Start sample. To our knowledge, no previous study has investigated any dynamic
relation in human development with such fundamental constructs, across as many time points, during a
life phase that is so formative, with such a large socially at-risk sample, and implementing the number of
controls we do here between child core language skill and the parent-provided home learning
environment. In a nutshell, to fill an elemental gap in understanding the dynamics of human development,
we adopted a transactional approach to assessing temporal stability, concurrent reciprocity, and unique
and independent lagged transactions between child core language skill and the home learning
environment from age 15 months to age 11 years.

Method
Participants

The national Early Head Start Research and Evaluation study (EHSRE) was designed to evaluate
the impact of Early Head Start programs on low-income families with infants and toddlers (Love et al.,
2005; Paulsell, Kisker, Love, & Raikes, 2002). Seventeen Early Head Start programs across the United
States recruited participating families. Of the final EHSRE data sets composed of 2,977 families
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extremely low birth weight (<1,500 g) and included only European American and African American
children from English-speaking households who provided language data and whose home learning
environment data were available at any of the five data-collection waves (15, 25, and 37 months and 5
and 11 years). (Rationales for these exclusion/inclusion criteria appear in the online supplementary
material.)

Altogether, 1,751 families met the inclusion criteria: 49.8% were girls, 51.9% European
Americans and 48.1% African Americans, 63.4% firstborns, and 30.0% identified as at risk for an adverse
developmental outcome (e.g., congenital birth defects, severe chronic diseases, parental substance abuse).
On average, children were 15.00 months (SD = 1.75, n = 1,523), 25.09 months (SD = 1.93, n = 1,423),
37.18 months (SD = 1.90, n = 1,093), 5.27 years (SD = 0.33, n = 1,236), and 11.07 years (SD =0.32,n =
1,061) of age at the five successive assessment waves. As is expected in longitudinal studies, the EHSRE
experienced attrition: 79% of the sample completed three or more waves, but only 32% completed all five
waves. The number of waves completed was associated only with a better home environment at 14
months, F(4, 1239) = 7.62, p < .001, 12 =.024. The differential missingness of the home environment
makes it particularly important to use all available data in model estimation (rather than pairwise or
listwise deletion); missingness was handled analytically using full information maximum likelihood
estimation (FIML).

Parents averaged 21.82 years old (SD = 5.30) at the child’s birth. At the time of EHS program
enrolment, 39.5% of parents lived alone with their children, 60.8% had at least a General Education
Development diploma or high school degree, and 24.5% were employed. At enrolment, 71.8% of families
had incomes below the poverty line, 57.5% were welfare recipients, and 52.2% received EHS services.
This study received research ethics committee approval from each institution that collected data as over-
seen by the Administration for Children and Families, U.S. Department of Health and Human Services,

under contract 105-95- 1936.



Measures

The EHSRE technical report includes informed consent procedures and detailed descriptions and
psychometric information of the measures administered (Administration for Children & Families, 2002a,
2002b); summaries follow. See the online supplementary material for details on each measure.

Child core language skill. At 15 months, parents reported on children’s language using a short-
form version of the MacArthur Communicative Development Inventory—Words and Gestures
(Administration for Children & Families, 2002a, 2002b). At 25 months, parents reported on children’s
language using the short-form of the MacArthur Communicative Development Inventory—Words and
Sentences (Fenson et al., 2000a, 2000b); the Bayley Scales of Infant Development, Second Edition was
also administered (Bayley, 1993). At 37 months, the Peabody Picture Vocabulary Test, Third Edition
(PPVT-III; Dunn & Dunn, 1997), which measures receptive vocabulary and listening comprehension of
spoken words, was administered. At 5 years, the PPVT-III and Letter-Word Identification subtest in the
Woodcock-Johnson 111 tests of cognitive academic competence were administered (Wood- cock,
McGrew, & Mather, 2001). At 11 years, the PPVT-III and language and literacy assessments from the
Early Childhood Longitudinal Study, Kindergarten Cohort study (ECLS-K) were administered (Pollack,
Rock, Weiss, & Arkins-Burnett, 2005).

Home learning environment. At each of five waves, an age-appropriate version of the HOME
was administered (Bradley, 2010; Bradley et al., 2000; Caldwell & Bradley, 1984, 2003). The HOME
assesses the quantity and quality of social, emotional, and cognitive support made available to children
through their home environment, planned events, and family surroundings. Information needed to
complete these inventories was obtained through observations and interviews conducted in the home with
the parent. Observed items cover the quality of parent— child interactions, cleanliness and order of the
home, and distinct features of the dwelling. Interview items with parents include questions about their
child’s activities over the past days or weeks, discipline, and parent—child interactions. At each age, there
is a HOME Total score which is composed of several scales: at 15 and 25 months, Nonpunitive,

Language & Cognitive Stimulation, Emotional Responsivity, and Verbal/Social Skills; at 37 months,



Harsh, Language & Cognitive Stimulation, Warmth, Internal Physical Environment, and External
Physical Environment; at 5 years, Learning Environment, Warmth, and Physical Environment; and at 11
years, Parental Lack of Hostility, Parental Verbal Skills, Warmth, Internal Environment, and External
Environment.

Covariates. First, we considered whether being enrolled in the EHSRE (compared to the
comparison group) was associated with better language skills and home environments. Consistent with
previous research (e.g., Bornstein et al., 2016a, 2016b; Love et al., 2005), program enrolment had
negligible relations with language skills, ¢s = —.00-.06, ps = .938-.016, and the home environment, ¢s = —
.03-.05, ps = .5637-.074; therefore, program status was not considered in the analyses.

Based on the extensive body of research on factors associated with child core language skill and
the parent-provided home learning environment, we controlled for two well-established covariates that
might threaten the validity of the transactional model: one personological to the child, namely children’s
social competence, and one about the environment, namely maternal education.

Social competence in children relates to their language skills directly and influences their parents’
language (Belsky, 1984; Bornstein et al., 1998; Smolak, 1987). For example, children aged 18 to 34
months who score lower in socialization skills are also slow in expressive vocabulary acquisition (Paul,
Looney, & Dahm, 1991), and parents of socially withdrawn children engage in less contingent verbal
interaction than do parents of typically developing children (LaFreniere & Dumas, 1992). We examined
child social competence as this common-cause variable could be where the “action” is, which would
change the interpretation and implications of transactional findings: Rather than intervening on the home
environment and early language, if effects are attenuated by child social competence, then social
competence would be the intervention target. We obtained ratings of children’s social competence during
parent—child interactions at the 15-month data collection wave from videorecords of a semistructured
free-play task adapted from the NICHD Early Child Care Research Network Three Box coding scales
(Brady-Smith, O’Brien, Berlin, Ware, & Brooks-Gunn, 1999; Kopack Klein, Kemmerer, West, & Lim,

2016). The three scales rated children’s engagement of parents (extent to which children initiate and/or



maintain interaction with parents), sustained attention (degree of children’s involvement with toys in the
three bags), and negativity toward parents (degree to which children show anger or hostility toward the
parent, subsequently reverse coded as positivity toward the parent); each was rated on a 7-point scale with
higher scores representing greater amounts. In the current sample, one principal component ac- counted
for 56.4% of the variance in the three scales with unrotated loadings ranging from .71 to .82. A mean
score from ratings of child engagement, sustained attention, and positivity was computed to represent a
measure of child social competence and used in the covariate model (below). Importantly, child
sociability was obtained in interaction with the parent and may also serve as an indicator of the child’s
receptiveness to the parent-constructed environment.

Maternal education relates positively to the quality of the home environment and to child
language (Bornstein et al., 1998; Carneiro et al., 2013; Davis-Kean, Tang, & Waters, 2019; Firkowska et
al., 1978). Less educated parents tend to talk less and use fewer different words with their children,
possess less sophisticated literacy skills, and read to their children less frequently (Arriaga, Fenson,
Cronan, & Pethick, 1998; Hart & Risley, 1995; Hoff & Laursen, 2019; Raikes et al., 2006; Rowe, Pan, &
Ayoub, 2005). We controlled for maternal education because, if this single factor explained relations
between the home environment and child language development, the intervention message would be
simply to educate mothers. If, however, transaction effects are robust to maternal education, more can be
done to intervene early to promote child language and outfit the child’s learning environment regardless
of the mother’s education. Maternal education, coded as an ordinal variable ranging from no school
completed (1) to bachelor’s degree or higher (13), was used in the covariate model.

Analytic Plan

Transactional effects linking child core language skill and the parent-provided home learning
environment were evaluated using autoregressive cross-lagged structural equation models (SEMs). A
series of nested SEMs was examined to test the first goal involving lagged reciprocal relations between
child core language skill and the home learning environment within and across time from in- fancy up to

early adolescence. Model building details are available in the online supplementary material. Next, we re-



evaluated the transactional model controlling for child social competence and maternal education. Finally,
we tested multiple group models across child gender, ethnicity, birth order, and risk status to ascertain
differences in parameter estimates across groups.

In a sensitivity analysis, we explored correlations between the child language latent factors and
subscales of the HOME to determine whether one or more components of the HOME was driving the
effects of the total scale.

Results

Table S1 in the online supplementary material displays the pairwise correlation matrix among
child core language skill and home learning environment measures on the total sample. All indicators of
child core language skill loaded significantly (all ps <.001) on their factors at each age.

Figure 1 presents the standardized solution of the autoregressive cross-lagged panel model. This
model fit the data well, ¥%(89) = 558.22, p < .001, CFI = 1.00, SRMR = .07, RMSEA = .00. Significant
and large stabilities for child core language skill (range = .39 to .90, all ps < .001) and the home learning
environment (range = .31 to .53, all ps < .001) obtained between succeeding developmental waves
controlling for all other variables in the model. Core child language was indexed by latent variables at 15
and 25 months and 5 and 11 years. We chose to include the only available ESHRE measure of language at
37 months (the PPVT) rather than omit that wave altogether. Having a single measure of vocabulary at 37
months, and the switch from mostly maternal report measures of productive vocabulary at 25 months,
likely reduced stability of language from 25 to 37 months, which was still a medium effect, r = .39. Child
core language skill and the home learning environment were reciprocally related within each
developmental wave controlling for stabilities in the model. On our first goal, overall, controlling for
stabilities of and contemporaneous associations between child core language skill and the home learning
environment, higher-quality stimulation and support available to a child in the home learning environment
at each earlier time contributed positively to child core language skill at the next later time, and more
advanced child core language skill at each earlier time evoked a higher-quality home learning

environment at the next later time. Only the transactions from child core language skill at 37 months to



the home learning environment at 5 years, and from the home learning environment at 5 years to child
core language skill at 11 years failed to reach significance; however, the zero-order correlations and
online supplementary material support significant lagged associations.

As a check against threats to the validity of the transactional model , our second goal, we
evaluated a covariate model adding child social competence and maternal education as exogenous
variables to the SEM. Direct paths from child social competence and maternal education to all core
language variables and HOME scores were added to the transactional model. This covariate model fit the
data well: %%(101) = 525.01, p < .001, CFI = 1.00, SRMR = .05, RMSEA = .00. On the second goal of the
study, levels of significance of all transactional paths remained unchanged from those reported in Figure
1. Parameter estimates of significant HOME effects on child core language skill ranged from .09 (from 15
to 25 months) to .19 (from 37 months to 5 years), and significant child core language skill effects on
HOME scores ranged from .08 (from 15 to 25 months) to .15 (from 5 to 11 years), controlling for child
social competence and maternal education.

On goal three, findings supported one unified transactional model for girls and boys, European
American and African American children, firstborns and laterborns, and children who did not have any
developmental risk factors and those who had one or multiple risks. (Multiple group models are reported
in the online supplementary material.)

The HOME is a complex composite measure, constructed of individual variables at each age. Do
one or another of those variables correlate with child core language skill more than others? Table 1
presents correlations of HOME scales with child core language skill at each age. As can be seen in this
sensitivity analysis, subdomain relations do not differ (but are always lower) than the total scale score,
and relations are not dominated by one or even two subscales.

Discussion

The present study examines reciprocal relations between child language and the child’s home

environment over an extended time period. Testing transactional models allowed us to analyze stabilities

in child core language skill and in the quality of the home learning environment as well as their
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Figure 1. Transactional model linking child core language skill and the home learning environment from ages
15 months to 11 years, Numbers associated with single-headed arrows are standardized path coefficients;
numbers associated with dashed single-headed arrows are disturbances, the amount of variance not accounted for
by paths in the model. Indicators of each language latent variable are listed below the latent variable with their
factor loadings; marker indicators of the latent factors are indicated by the superscript letter a. N = 1751; " p <
.01; *** p < .001.

concurrent relations at different developmental waves across childhood and to determine lagged cross-
construct relations over and above those stabilities and concurrent covariations (Burkholder & Harlow,
2003). Time precedence is not necessarily indicative of causality (Reiss, 1995), but the multiple and
consistent cross-lagged effects that emerged (see Figure 1) suggest bidirectional transactions between the
child’s core language skill and the quality of the child’s home learning environment.

Our conceptual transactional model specifies continuing direct effects from the home
environment to children’s language as well as continuing direct effects from children’s language to their
home environment, while controlling for temporal stabilities of each and concurrent relations between
two. Thus, the emergent cross-lagged effects are conservative. It is important too to identify and account
for covariates in the child and environment that might artificially contribute to relations between the two
constructs, as we have done. Finding that lagged predictions remain between child language and the
environment even when models are adjusted for possible common-cause third-variable influences further
supports the conclusion that these transactional relations are not reducible to artifacts of other factors.
Transactions define dynamics in which the child changes the parent or environment and the child is, in

turn, changed by the changed parent or environment, and the parent or environment changes the child



Table 1
Correlations of HOME Scales With Child Core Language Skill at Each Age

HOME scale 15-month language 25-month language 37-month language S5-year language 11-year language
15 months
HOME total 2117 2117 328" 3557 325"
Nonpunitive .038 .039 .089** 146" 1127
Language & cognitive stimulation 200" 1917 231 267" 227"
Emotional responsivity 1797 1807 3007 2727 2677
Verbal/Social skills 088" 1097 209" 2077 211
25 months
HOME total 727 244" 334" 3677 333"
Nonpunitive .083™ 1077 1157 1627 1457
Language & cognitive stimulation 1477 2177 2727 299" 282"
Emotional responsivity A177 1587 268" 2407 211
Verbal/Social skills 073 1247 162 157 1617
37 months
HOME total 141 221 448" 430" 368"
Harsh —.059" —.082"" —. 157" - 177" —.110""
Language & cognitive stimulation 1927 2417 392" 385" 3477
Warmth 075™ g2 277 2707 235"
Internal physical environment 002 083" 221" 727 138"
External physical environment .028 085~ 3157 253 219
5 years
HOME total 1207 g2 265" 338" 268"
Learning environment 044 068 186" 258" 190"
Warmth 1007 0807 1427 1997 1737
Physical environment 025 067" 166" 212 1677
11 years
HOME total .034 179 227 249 262"
Parental lack of hostility .032 044 .021 .032 032
Parental verbal skills 059 1597 168" 1697 190"
Warmth .078* 1627 1427 153" 2120
Internal environment —.035 .080™ 144" 71 143"
External environment .010 1487 216" 2307 2220

Note. HOME = Home Observation Measurement of the Environment.
"p<.05 Tp<.01. "p<.001.

who in turn changes the parent or environment. Transactions are central to parenting and child
development (Jenkins, McGowan, & Knafo-Noam, 2016), and even if demonstrations of them are still
rare in the developmental science literature they are likely standard in everyday life.

In our transactional model, we found, first, as have others who have previously longitudinally
assessed child language (Bornstein et al., 2014, 2016a, 2016b; Putnick et al., 2017) and the HOME
(Bradley, 1986; Bradley et al., 1989; Bradley & Corwyn, 2007, 2013; National Institute of Child Health
& Human Development Early Child Care Research Network, 2005; even in different countries: Bradley,
2010; Tietze, Hundertmark-Mayser, & Rossbach, 1999), that both core child language and the HOME are
relatively stable from 15 months to 11 years. Second, we found that core child language and the HOME
covaried significantly at each of the five child ages studied.

The temporal transactions we uncovered as our first and second goals are consistent with a

relational developmental systems perspective that posits the continual and progressive interplay be- tween



the organism and the environment (Lerner, 2018; Overton, 2015). Transactional models highlight
plasticities of the environment and of the child as an active participant in his or her own development. In
the end, this study demonstrates that socialization effects run in both directions—parent to child and child
to parent—and operate in a consistent angel spiral that is mutually reinforcing and consolidating
(Gershoff et al., 2009; Gonzalez-DeHass, Willems, & Holbein, 2005; Hirsh-Pasek & Burchinal, 2006;
Landry, Smith, Swank, Assel, & Vellet, 2001; Rodriguez, Umana-Taylor, Smith, & Johnson, 2009). In an
angel spiral, parents and their children coconstruct positive childhoods and parenthoods.

This research elucidates developmental pathways emanating from experiences provided to infants
and young children for language outcomes measured at the cusp of adolescence. Such long- term
longitudinal studies are important in determining the vital roles that experiences in infancy and early life
play in charting the course of later development (Bornstein, 2014). This investigation unveils two ways
that experiences provide a foundation for success: The quality of the parent-provided home learning
environment during the opening years of children’s lives benefits their language almost into adolescence
and the quality of children’s home learning environments at all moments through early development feeds
forward to enhance children’s core language competence. Reciprocally, and not to be neglected, are the
consistent child effects also unveiled by these findings. At three of four possible developmental waves,
children who were more advanced in their core language skill stimulated a more sophisticated home
learning environment at the next succeeding developmental wave. Notably, at each of the three, core
language skill was instantiated in a latent variable; at the fourth only marginally significant wave (37
months to 5 years) language was measured by a single indicator. It could be that latent variables are more
robust or stable representations of child language and so more precise predictors than is a single variable
indicator, or it could be that language at 3 years is (for some reason) in greater flux and so less
representative of children. Child effects are much talked about theoretically (e.g., parents who perceive
their child as an interested reader reportedly engage more frequently in literacy activities, even when the
parents are not interested readers themselves; Boerma et al., 2018; Dobbs-Oates, Pentimonti, Justice, &

Kaderavek, 2015; Gonzalez- DeHass et al., 2005; Grolnick & Slowiaczek, 1994), but much less



frequently demonstrated empirically, as we have done here. Children’s language skill promoted parents’
behaviors and provisioning supportive home activities. It is likely rare to find that 15- month-olds
(compared, say, to preschool-age children) already instigate parental advances in the home learning
environment (Lonigan, 1994). Our findings show parallel and consistent child effects over a long stretch
of time.

Of several different possible models of transaction, we found that children’s language directly
predicts parents’ later provision of a higher quality home learning environment as well as vice versa.
Other possible models, such as an autoregressive model with structured residuals (Curran, Howard,
Bainter, Lane, & McGinley, 2014) or a random intercept cross-lagged panel model (Hamaker, Kuiper, &
Grasman, 2015), were considered but ruled out because the measurement scales of language and the home
environment changed across development. This study spanned 10 years, during which the language and
supportive home environment for an infant and a preadolescent should be different, and so the measures
changed appropriately to reflect the primary skills and needs of the different age groups. The above
alternative models would be feasible with single measures of language that applied across a wide age
range (e.g., vocabulary) and limited aspects of the home environment, but such simplified measures
would limit the validity and interpretation of the results.

The fact that this transaction obtained for girls and boys, Euro- pean American and African
American children, firstborns and laterborns, and children at biological risks and those not, as well as
accounting for covariate threats of child social competence and parent education to model validity, attests
to the robustness of this transaction (see also Rijlaarsdam et al., 2013). Children from low-SES or
resource-disadvantaged families, such as participated in this study, tend to experience low language
growth, cognitive development, school readiness, and academic achievement (Bradley et al., 1988; Snow,
Porche, Tabors, & Harris, 2007); however, they, like children everywhere, display substantial variation in
their language competencies (Rodriguez & Tamis-LeMonda, 2011), suggesting that individual variation

transcends circum- stance and can be enhanced.



The present study provides insights into continuing relations between the parent-provided home
learning environment and children’s language development. Few other long-term longitudinal studies
have addressed transactional relations between the home environment and children’s language
achievement over such an extensive time period. The results thus paint a more detailed cross-time portrait
of transactional processes during childhood than is common and highlight the dynamic interplay between
parents and children. At the same time, the results raise additional questions that should provoke future
research. For example, is one or another parent or person more responsible for provisioning the child’s
environment? An extensive review revealed that parental involvement in children’s reading is more
important than support from teachers or peers in enhancing children’s reading interest (Klauda, 2009),
and dialectics even appear to differ in mother— child and father—child relationships (Paquette, 2004).

Is the child’s core language skill promoted by the home learning environment globally (i.e., the
HOME composite), or are specific constituent features of the child’s home learning environment
differentially effective, such as literacy activities, supportive pa- rental engagement, or availability of age-
appropriate learning materials (Rodriguez & Tamis-LeMonda, 2011); shared reading, talking about
books, library visits, or number of books in the home; parental beliefs and attitudes about reading or
parental reading habits (Boerma et al., 2018); or synchrony and responsiveness features of parent—child
interactions or mere media exposure (Bus et al., 1995; Rijlaarsdam et al., 2013; Vigil, Hodges, & Klee,
2005)? The HOME is constructed of multiple similar and different scales at different ages (see Table 1).
Asking whether the whole HOME or one or another subscale of the HOME is a more effective “active
ingredient” in promoting children’s core language skill across age, we found that the HOME composite is
more strongly related to child language than its subscales at every age. One might consider the home
learning environment to be a multifaceted construct that con- sists of a variety of interrelated parental
cognitions (such as attitudes, beliefs, and habits; Phillips & Lonigan, 2009; Tichnor-Wagner, Garwood,
Bratsch-Hines, & Vernon-Feagans, 2016; Yeo, Ong, & Ng, 2014), parental activities (such as shared
reading, talking about books, and library visits; Burgess, Hecht, & Lonigan, 2002; Tichnor-Wagner et al.,

2016), or parent-provided resources (such as the number of books at home; Burgess et al., 2002; Katzir,



Lesaux, & Kim, 2009). In reality, such cognitions, activities, and resources often tend to go together, and
S0 it is unsurprising that a composite measure of them more faithfully reflects the real situation of the
home and more strongly relates to child core language acquisition than any one alone (see also Boerma et
al., 2018; Gottfried, Schlackman, Gottfried, & Boutin-Martinez, 2015; Rijlaarsdam et al., 2013).
Moreover, indications in the extant literature are that children often respond, not simply to a given
behavior as it is manifest at a given time in a given situation, but to the aggregate or “bundle” of
behaviors manifest during different times and situations (Maccoby, 2000; Stormshak, Bierman,
McMabhon, & Lengua, 2000). At a proximal level, parents promote children’s language learning and
development by their cognitions, practices, and provisions altogether (Bradley, 2006; Rodriguez et al.,
2009). In this light, practitioners should promote a multipronged approach to supporting child language
development (Rodriguez & Tamis- LeMonda, 2011).

The present study highlights unique advantages of long-term longitudinal research in clarifying
distinct pathways by which diverse constructs mutually transact in development. Transactional and
dynamic systems theories suggest that key patterns of development emerge over time from recurring,
microlevel dyadic inter- actions (Bronfenbrenner & Morris, 1998; Granic & Patterson, 2006). Although
the quality of the home learning environment provides an ongoing source of support for children’s
language development, promoting the home learning environment well be- fore children enter preschool
may be critical to set children on a positive developmental trajectory and likely redounds advantageously
in children’s later language capacities. Furthermore, from the transactional perspective, these findings
underscore that development is not located in the child or in the parent/context, but in their unfolding
relationship.

On a final practical note, the fact that the transactional model applies to Early Head Start low-
SES families opens the possibility of designing efficacious tailored interventions for socially at-risk
populations. That is, the efficacy of the home learning environment in predicting language acquisition in
children points to environmental characteristics as plausible targets of intervention for improving child

language or for remediating or preventing language deficits in otherwise resource-disadvantaged children.



In- deed, a meta-analysis of literacy interventions on reading skills in 32 low- and middle-income
countries employing more than 200,000 participants from 67 studies demonstrated positive aver- age
effects of literacy interventions on language growth (Kim, Lee, & Zuilkowski, 2020). It is generally
believed that parents are more involved in the lives of their younger children, and that younger children
are more influenced by parenting than are older children (Bornstein, 2015; Jeynes, 2007). The fact that
the home learning environment had positive effects on child core language skill at all points from infancy
to adolescence suggests that children’s language skills are open to enrichment at multiple points in
development, and so the additional lesson for policy and practice is that it is never too late for
intervention. National reading campaigns might make both parents and professionals more aware of the
importance and benefits of consistently engaging in enriched home learning activities and environments.
The seeds of later language achievements are sewn in childhood. It is important to disseminate this
knowledge to parents as well as other caregivers and professionals and to develop methods and practices
that will encourage them to enrich young children’s home learning environments. Our findings advocate
for multimodal policies that aim to promote and foster children’s language competencies themselves as

well as children’s home learning environments.



References

Administration for Children and Families. (2001). Building their futures: How Early Head Start
programs are enhancing the lives of infants and toddlers in low-income families. Washington,
DC: U.S. Department of Health and Human Services. Retrieved from http://www.mathematica-
mpr.com/PDFs/buildingvoll.pdf

Administration for Children and Families. (2002a). Making a difference in the lives of children and
families: The impacts of Early Head Start programs on infants and toddlers and their families.
Washington, DC: U. S. Department of Health and Human Services.

Administration for Children and Families. (2002b). Pathways to quality and full implementation in
Early Head Start Programs. Washington, DC: U. S. Department of Health and Human Services.

Administration for Children and Families. (2011). Early Head Start Re- search and Evaluation (EHSRE)
Study, 1996-2010. ICPSR03804-v5 (Inter-university Consortium for Political and Social
Research, distributor). Washington, DC: U.S. Department of Health and Human Services.
http://dx.doi.org/10.3886/ICPSR03804.v5

Akaike, H. (1987). Factor analysis and AIC. Psychometrika, 52, 317-332.
http://dx.doi.org/10.1007/BF02294359

Arriaga, R. ., Fenson, L., Cronan, T., & Pethick, S. J. (1998). Scores on the MacArthur Communicative
Development Inventory of children from low and middle-income families. Applied
Psycholinguistics, 19, 209— 223. http://dx.doi.org/10.1017/S0142716400010043

Bates, J. E., Schermerhorn, A. C., & Petersen, I. T. (2012). Temperament and parenting in
developmental perspective. In M. Zentner & R. 1. Shiner (Eds.), Handbook of temperament (pp.

425-441). New York, NY: Guilford Press.



Bayley, N. (1993). Bayley Scales of Infant Development (2nd ed., Manual). San Antonio, TX: The
Psychological Corporation.

Belsky, J. (1984). The determinants of parenting: A process model. Child Development, 55, 83-96.
http://dx.doi.org/10.2307/1129836

Bentler, P. M. (2006). EQS 6 structural equations program manual. Encino, CA: Multivariate Software.

Bentler, P. M., & Weeks, D. G. (1980). Linear structural equations with latent variables. Psychometrika,
45, 289 —308. http://dx.doi.org/10.1007/ BF02293905

Bhutta, A. T., Cleves, M. A., Casey, P. H., Cradock, M. M., & Anand, K. J. S. (2002). Cognitive and
behavioral outcomes of school-aged children who were born preterm: A meta-analysis. Journal
of the American Medical Association, 288, 728 —737. http://dx.doi.org/10.1001/jama .288.6.728

Boerma, I. E., Mol, S. E., & Jolles, J. (2018). Parents adjust the quality of their home literacy
environment to the reading interest of their third to sixth graders. Parenting: Science and
Practice, 18, 243-261. http://dx .doi.org/10.1080/15295192.2018.1524243

Booth-LaForce, C., & Oxford, M. L. (2008). Trajectories of social withdrawal from grades 1 to 6:
Prediction from early parenting, attachment, and temperament. Developmental Psychology, 44,
1298-1313. http://dx .doi.org/10.1037/a0012954

Bornstein, M. H. (2013). Mother—infant attunement: A multilevel approach via body, brain, and
behavior. In M. Legerstee, D. W. Haley, & M. H. Bornstein (Eds.), The infant mind: Origins of
the social brain (pp. 266-298). New York, NY: Guilford Press.

Bornstein, M. H. (2014). Human infancy . . . and the rest of the lifespan. Annual Review of Psychology,
65, 121-158. http://dx.doi.org/10.1146/ annurev-psych-120710-100359

Bornstein, M. H. (2015). Children’s parents. In M. H. Bornstein & T. Leventhal (Eds.), Ecological

settings and processes in developmental systems. Vol. 4, Handbook of child psychology and



developmental science (pp. 1-78). Hoboken, NJ: Wiley. http://dx.doi.org/10.1002/
9781118963418.childpsy403

Bornstein, M. H., Hahn, C. S., & Putnick, D. L. (2016a). Long-term stability of core language skill in
children with contrasting language skills. Developmental Psychology, 52, 704-716.
http://dx.doi.org/10 .1037/dev0000111

Bornstein, M. H., Hahn, C. S., & Putnick, D. L. (2016b). Stability of core language skill across the first
decade of life in children at biological and social risk. Journal of Child Psychology and
Psychiatry, 57, 1434 —1443. http://dx.doi.org/10.1111/jcpp.12632

Bornstein, M. H., Hahn, C.-S., Putnick, D. L., & Suwalsky, J. T. D. (2014). Stability of core language
skill from early childhood to adolescence: A latent variable approach. Child Development, 85,
1346-1356. http://dx .doi.org/10.1111/cdev.12192

Bornstein, M. H., Haynes, M. O., & Painter, K. M. (1998). Sources of child vocabulary competence: A
multivariate model. Journal of Child Language, 25, 367-393.
http://dx.doi.org/10.1017/S0305000998003456

Bornstein, M. H., Jager, J., & Putnick, D. L. (2013). Sampling in developmental science: Situations,
shortcomings, solutions, and standards. Developmental Review, 33, 357-370.
http://dx.doi.org/10.1016/j.dr.2013 .08.003

Bradley, R. H. (1986). Play materials and intellectual development. In A. Gottfried & C. Brown (Eds.),
Play interactions (pp. 227-252). Lexington, MA: Lexington Books.

Bradley, R. H. (1994). The HOME Inventory: Review and reflections. In H. W. Reese (Ed.), Advances
in child development and behavior (Vol. 25, pp. 241-288). San Diego, CA: Academic Press.

http://dx.doi.org/10 .1016/S0065-2407(08)60054-3



Bradley, R. H. (2006). The home environment. In N. F. Watt, C. Ayoub, R. H. Bradley, J. E. Puma, &
W. A. Leboeuf (Eds.), The crisis in youth mental health: Critical issues and effective programs.
Vol. 4: Early intervention programs and policies (pp. 89-120). Westport, CT:
Praeger/Greenwood Publishing Group.

Bradley, R. H. (2010). The HOME environment. In M. H. Bornstein (Ed.), Handbook of cultural
developmental science (pp. 505-530). New York, NY: Psychology Press.

Bradley, R. H., Caldwell, B. M., & Rock, S. L. (1988). Home environment and school performance: A
ten-year follow-up and examination of three models of environmental action. Child
Development, 59, 852-867. http://dx.doi.org/10.2307/1130253

Bradley, R. H., Caldwell, B. M., Rock, S. L., Ramey, C. T., Barnard, K. E., Gray, C., . .. Johnson, D. L.
(1989). HOME environment and cognitive development in the first 3 years of life: A
collaborative study involving six sites and three ethnic groups in North America. Developmental
Psychology, 25, 217-235. http://dx.doi.org/10.1037/0012-1649.25.2.217

Bradley, R. H., & Corwyn, R. F. (2007). Externalizing problems in fifth grade: Relations with
productive activity, maternal sensitivity, and harsh parenting from infancy through middle
childhood. Developmental Psychology, 43, 1390 —1401. http://dx.doi.org/10.1037/0012-
1649.43.6 .1390

Bradley, R. H., & Corwyn, R. (2013). From parent to child to parent . . .: Paths in and out of problem
behavior. Journal of Abnormal Child Psychology, 41, 515-529.
http://dx.doi.org/10.1007/s10802-012-9692-x

Bradley, R. H., Corwyn, R. F., Caldwell, B. M., Whiteside-Mansell, L., Wasserman, G. A., & Mink, I.
T. (2000). Measuring the home environments of children in early adolescence. Journal of

Research on Adolescence, 10, 247-288. http://dx.doi.org/10.1207/SJRA1003 1



Brady-Smith, C., O’Brien, C., Berlin, L., Ware, A., & Brooks-Gunn, J. (1999). Early Head Start
Research And Evaluation Project: Child— parent interaction rating scales for the three-bag
assessment 24-month wave. New York, NY: National Center for Children and Families,
Teachers College, Columbia University. Retrieved from http://policyfor
children.org/wpcontent/uploads/2013/08/24mos_scales_final 42805 .pdf

Bronfenbrenner, U., & Morris, P. A. (1998). The ecology of developmental processes. In W. Damon &
R. M. Lerner (Eds.), Handbook of child psychology: Theoretical models of human development
(pp. 993-1028). Hoboken, NJ: Wiley.

Browne, M. W., & Cudeck, R. (1993). Alternative ways of assessing model fit. In K. A. Bollen & J. S.
Long (Eds.), Testing structural equation models (pp. 136-162). Thousand Oaks, CA: Sage.

Burgess, S. R., Hecht, S. A., & Lonigan, C. J. (2002). Relations of the home literacy environment (HLE)
to the development of reading-related abilities: A one-year longitudinal study. Reading Research
Quarterly, 37, 408-426. http://dx.doi.org/10.1598/RRQ.37.4.4

Burkholder, G. J., & Harlow, L. L. (2003). An illustration of a longitudinal cross-lagged design for
larger structural equation models. Structural Equation Modeling, 10, 465— 486.
http://dx.doi.org/10.1207/ S15328007SEM1003_8

Bus, A. G., van lJzendoorn, M. H., & Pellegrini, A. D. (1995). Joint book reading makes for success in
learning to read: A meta-analysis on intergenerational transmission of literacy. Review of
Educational Re- search, 65, 1-21. http://dx.doi.org/10.3102/00346543065001001

Caldwell, B. M., & Bradley, R. H. (1984). Home Observation for Measurement of the Environment
(HOME; Rev. ed.). Little Rock, AR: University of Arkansas.

Caldwell, B. M., & Bradley, R. H. (2003). Administration manual: Home Observation for Measurement

of the Environment. Little Rock, AR: University of Arkansas at Little Rock.



Carneiro, P., Meghir, C., & Parey, M. (2013). Maternal education, home environments, and the
development of children and adolescents. Journal of the European Economic Association,
11(S1), 123-160. http://dx.doi .0rg/10.1111/].1542-4774.2012.01096.x

Chansa-Kabali, T., & Westerholm, J. (2014). The role of family on path- ways to acquiring early reading
skills in Lusaka’s low-income communities. Human Technology: An Interdisciplinary Journal
on Humans in ICT Environments, 10, 5-21. http://dx.doi.org/10.17011/ht/urn .201405281857

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for testing measurement
invariance. Structural Equation Modeling, 9, 233-255.
http://dx.doi.org/10.1207/S15328007SEM0902_5

Cunningham, A. E., & Zibulsky, J. (2011). Tell me a story: Examining the benefits of shared reading. In
S. B. Neuman & D. K. Dickinson (Eds.), Handbook of early literacy research (Vol. 3, pp. 396—
411). New York, NY: Guilford Press.

Curran, P. J., Howard, A. L., Bainter, S. A, Lane, S. T., & McGinley, J. S. (2014). The separation of
between-person and within-person components of individual change over time: A latent curve
model with structured residuals. Journal of Consulting and Clinical Psychology, 82, 879-894.
http://dx.doi.org/10.1037/a0035297

Davis-Kean, P. E., Tang, S., & Waters, N. E. (2019). Parent education attainment and parenting. In M.
H. Bornstein (Ed.), Handbook of parenting (3rd ed., Vol. 2, pp. 400-420). New York, NY:
Routledge. Dobbs-Oates, J., Pentimonti, J. M., Justice, L. M., & Kaderavek, J. N. (2015). Parent
and child attitudinal factors in a model of children’s print-concept knowledge. Journal of
Research in Reading, 38, 91-108. http://dx.doi.org/10.1111/j.1467-9817.2012.01545.x

Dowd, A. J., & Friedlander, E. (2016). Home literacy environment data facilitate all children reading. In

S. Montoya, K. Mundy, & P. Scheid (Eds.), Understanding what works in oral reading



assessments: Recommendations from donors, implementers and practitioners (pp. 22-29).
Montreal, Québec: UNESCO Institute for Statistics.

Dunn, L. M., & Dunn, L. M. (1997). Peabody Picture Vocabulary Test (3rd ed.). Circle Pines, MN:
American Guidance Service. http://dx.doi.org/ 10.1037/t15145-000

Dynia, J. M., Lawton, K., Logan, J. A. R., & Justice, L. M. (2014). Comparing emergent-literacy skills
and home-literacy environment of children with autism and their peers. Topics in Early
Childhood Special Education, 34, 142-153. http://dx.doi.org/10.1177/0271121414536784

Elardo, R., Bradley, R., & Caldwell, B. M. (1977). A longitudinal study of the relation of infants’ home
environments to language development at age three. Child Development, 48, 595-603.
http://dx.doi.org/10.2307/ 1128658

Fan, X. (2001). Parental involvement and students’ academic achievement: A growth modeling analysis.
Journal of Experimental Education, 70, 27-61. http://dx.doi.org/10.1080/00220970109599497

Fenson, L., Bates, E., Dale, P., Goodman, J., Reznick, J. S., & Thal, D. (2000a). Measuring variability in
early child language: Don’t shoot the messenger. Child Development, 71, 323-328.
http://dx.doi.org/10.1111/ 1467-8624.00147

Fenson, L., Pethick, S., Renda, C., Cox, J. L., Dale, P. S., & Reznick, J. S. (2000b). Short-form versions
of the MacArthur Communicative Development Inventories. Applied Psycholinguistics, 21, 95—
116. http://dx.doi .0rg/10.1017/S0142716400001053

Firkowska, A. N., Ostrowska, A., Sokolowska, M., Stein, Z., Susser, M., & Wald, I. (1978). Cognitive
development and social policy. Science, 200, 1357-1362.
http://dx.doi.org/10.1126/science.663616

Gershoff, E. T., Aber, J. L., & Clements, M. (2009). Parent learning support and child reading ability: A

cross-lagged panel analysis for developmental transactions. In A. Sameroff (Ed.), The



transactional model of development: How children and contexts shape each other (pp. 203-220).
Washington, DC: American Psychological Association. http://dx.doi.org/10.1037/11877-011

Gold, M. S., & Bentler, P. M. (2000). Treatment of missing data: A Monte Carlo comparison of RBHDI,
iterative stochastic regression imputation, and expectation-maximization. Structural Equation
Modeling, 7, 319— 355. http://dx.doi.org/10.1207/S15328007SEM0703_1

Gonzalez-DeHass, A. R., Willems, P. P., & Holbein, M. F. D. (2005). Examining the relationship
between parental involvement and student motivation. Educational Psychology Review, 17, 99—
123. http://dx.doi .0rg/10.1007/s10648-005-3949-7

Gottfried, A. W., & Gottfried, A. E. (1984). Home environment and cognitive development in young
children of middle-socioeconomic status families. In A. W. Gottfried (Ed.), Home environment
and early cognitive development: Longitudinal research (pp. 57-115). Orlando, FL: Academic
Press. http://dx.doi.org/10.1016/B978-0-12-293460-5 .50008-0

Gottfried, A. W., Schlackman, J., Gottfried, A. E., & Boutin-Martinez, A. S. (2015). Parental provision
of early literacy environment as related to reading and educational outcomes across the academic
lifespan. Parenting: Science and Practice, 15, 24-38. http://dx.doi.org/10.1080/
15295192.2015.992736

Granic, |., & Patterson, G. R. (2006). Toward a comprehensive model of antisocial development: A
dynamic systems approach. Psychological Review, 113, 101-131.
http://dx.doi.org/10.1037/0033-295X.113.1.101

Grolnick, W. S., & Slowiaczek, M. L. (1994). Parents’ involvement in children’s schooling: A
multidimensional conceptualization and motivational model. Child Development, 65, 237-252.

http://dx.doi.org/10 .2307/1131378



Hamaker, E. L., Kuiper, R. M., & Grasman, R. P. (2015). A critique of the cross-lagged panel model.
Psychological Methods, 20, 102-116. http:// dx.doi.org/10.1037/a0038889

Hart, T., & Risley, T. R. (1995). Meaningful differences in the everyday experience of young American
children. Baltimore, MD: Brookes.

Hill, N. E., & Tyson, D. F. (2009). Parental involvement in middle school: A meta-analytic assessment
of the strategies that promote achievement. Developmental Psychology, 45, 740-763.
http://dx.doi.org/10.1037/ a0015362

Hirsh-Pasek, K., & Burchinal, M. (2006). Mother and caregiver sensitivity over time: Predicting
language and academic outcomes with variable- and person-centered approaches. Merrill-Palmer
Quarterly, 52, 449 485. http://dx.doi.org/10.1353/mpg.2006.0027

Hoff, E., & Laursen, B. (2019). Socioeconomic status and parenting. In M. H. Bornstein (Ed.),
Handbook of parenting: Vol. 2. Biology and ecology of parenting (3rd ed., pp. 421-447). New
York, NY: Routledge. http://dx.doi.org/10.4324/9780429401459-13

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis:
Conventional criteria versus new alternatives. Structural Equation Modeling, 6, 1-55.
http://dx.doi.org/10.1080/ 10705519909540118

Jager, J., Putnick, D. L., & Bornstein, M. H. (2017). Il. More than just convenient: The scientific merits
of homogeneous convenience samples. Monographs of the Society for Research in Child
Development, 82, 13-30. http://dx.doi.org/10.1111/mono.12296

Jamshidian, M., & Bentler, P. M. (1999). ML estimation of mean and covariance structures with missing
data using complete data routines. Journal of Educational and Behavioral Statistics, 24, 21-24.

http://dx .doi.org/10.3102/10769986024001021



Jenkins, J. M., McGowan, P., & Knafo-Noam, A. (2016). Parent—offspring transaction: Mechanisms and
the value of within family designs. Hormones and Behavior, 77, 53-61.
http://dx.doi.org/10.1016/j.yhbeh.2015 .06.018

Jeynes, W. H. (2007). The relationship between parental involvement and urban secondary school
student academic achievement: A meta-analysis. Urban Education, 42, 82-110.
http://dx.doi.org/10.1177/0042085 906293818

Kaplan, D. (2000). Structural equation modeling: Foundations and extensions. Newbury Park, CA:
Sage.

Katzir, T., Lesaux, N. K., & Kim, Y.-S. (2009). The role of reading self-concept and home literacy
practices in fourth grade reading com- prehension. Reading and Writing, 22, 261-276.
http://dx.doi.org/10 .1007/s11145-007-9112-8

Kim, Y.-S. G., Lee, H., & Zuilkowski, S. S. (2020). Impact of literacy interventions on reading skills in
low- and middle-income countries: A meta-analysis. Child Development, 91, 638-660.
http://dx.doi.org/10 .1111/cdev.13204

Klauda, S. L. (2009). The role of parents in adolescents’ reading motivation and activity. Educational
Psychology Review, 21, 325-363. http:// dx.doi.org/10.1007/s10648-009-9112-0

Kopack Klein, A., Kemmerer, C., West, J., & Lim, G. (2016). Early Head Start Research and
Evaluation Project (EHSREP): 1996-2010 measures compendium (OPRE report 2016-101).
Washington, DC: Office of Planning, Research and Evaluation, Administration for Children and
Families, U.S. Department of Health and Human Services.

Krus, D. J., & Wilkinson, S. M. (1986). Demonstration of properties of a suppressor variable. Behavior
Research Methods, Instruments, & Computers, 18, 21-24.

http://dx.doi.org/10.3758/BF03200988



LaFreni¢re, P., & Dumas, J. E. (1992). A transactional analysis of early childhood anxiety and social
withdrawal. Development and Psychopathology, 4, 385-402.
http://dx.doi.org/10.1017/S0954579400000857

Landry, S. H., Smith, K. E., Swank, P. R., Assel, M. A., & Vellet, S. (2001). Does early responsive
parenting have a special importance for children’s development or is consistency across early
childhood necessary? Developmental Psychology, 37, 387-403. http://dx.doi.org/10 .1037/0012-
1649.37.3.387

Lansford, J. E., Criss, M. M., Laird, R. D., Shaw, D. S., Pettit, G. S., Bates, J. E., & Dodge, K. A.
(2011). Reciprocal relations between parents’ physical discipline and children’s externalizing
behavior during middle childhood and adolescence. Development and Psychopathology, 23,
225-238. http://dx.doi.org/10.1017/S0954579410000751

Lerner, R. M. (2018). Concepts and theories of human development (4th ed.). New York, NY:
Routledge.

Lesaux, N. K., & Siegel, L. S. (2003). The development of reading in children who speak English as a
second language. Developmental Psychology, 39, 1005-1019. http://dx.doi.org/10.1037/0012-
1649.39.6.1005

Lonigan, C. J. (1994). Reading to preschoolers exposed: Is the emperor really naked? Developmental
Review, 14, 303-323. http://dx.doi.org/10 .1006/drev.1994.1011

Love, J. M., Kisker, E. E., Ross, C., Raikes, H., Constantine, J., Boller, K., . .. Vogel, C. (2005). The
effectiveness of early head start for 3-year-old children and their parents: Lessons for policy and
programs. Develop- mental Psychology, 41, 885-901. http://dx.doi.org/10.1037/0012-1649

.41.6.885



Lugo-Gil, J., & Tamis-LeMonda, C. S. (2008). Family resources and parenting quality: Links to
children’s cognitive development across the first 3 years. Child Development, 79, 1065-1085.
http://dx.doi.org/10 .1111/j.1467-8624.2008.01176.x

Luster, T., & Dubow, E. (1992). Home environment and maternal intelligence as predictors of verbal
intelligence: A comparison of preschool and school-age children. Merrill-Palmer Quarterly, 38,
151-175.

Maccoby, E. E. (2000). Parenting and its effects on children: On reading and misreading behavior
genetics. Annual Review of Psychology, 51, 1-27.
http://dx.doi.org/10.1146/annurev.psych.51.1.1

MacWhinney, B., & Bornstein, M. H. (2003). Language and literacy. In M. H. Bornstein, L. Davidson,
C. M. Keyes, & K. Moore (Eds.), Well-being: Positive development across the life course (pp.
331-339). Mahwah, NJ: Erlbaum. http://dx.doi.org/10.4324/9781410607171

Mardia, K. V. (1970). Measures of multivariate skewness and kurtosis with applications. Biometrika, 57,
519-530. http://dx.doi.org/10.1093/biomet/57.3.519

McCabe, P. C. (2005). Social and behavioral correlates of preschoolers with specific language
impairment. Psychology in the Schools, 42, 373-387. http://dx.doi.org/10.1002/pits.20064

McCabe, P. C., & Meller, P. J. (2004). The relationship between language and social competence: How
language impairment affects social growth. Psychology in the Schools, 41, 313-321.
http://dx.doi.org/10.1002/pits .10161

McCain, M. N., Mustard, J. F., & Shanker, S. (2007). Early Years Study 2: Putting science into action.
Toronto, ON, Canada: Council for Early Child Development.

Mol, S. E., & Bus, A. G. (2011). To read or not to read: A meta-analysis of print exposure from infancy

to early adulthood. Psychological Bulletin, 137, 267-296. http://dx.doi.org/10.1037/a0021890



National Early Literacy Panel. (2008). Developing early literacy: Report of the national early literacy
panel. Washington, DC: National Institute for Literacy. Retrieved from
http://www.nifl.gov/earlychildhood/NELP/ NELPreport.html

National Institute of Child Health and Human Development Early Child Care Research Network.
(2005). Duration and developmental timing of poverty and children’s cognitive and social
development from birth through third grade. Child Development, 76, 795— 810. http://dx.doi.org/
10.1111/j.1467-8624.2005.00878.x

Overton, W. F. (2015). Processes, relations, and relational-developmental- systems. In W. F. Overton, P.
C. M. Molenaar, & R. M. Lerner (Eds.), Handbook of child psychology and developmental
science: Theory and method (pp. 9-62). Hoboken, NJ: Wiley. http://dx.doi.org/10.1002/
9781118963418.childpsy102

Pandey, S., & Elliott, W. (2010). Suppressor variables in social work research: Ways to identify in
multiple regression models. Journal of the Society for Social Work and Research, 1, 28-40.
http://dx.doi.org/10 .5243/jsswr.2010.2

Paquette, D. (2004). Theorizing the father— child relationship: Mechanisms and developmental
outcomes. Human Development, 47, 193-219. http:// dx.doi.org/10.1159/000078723

Pardini, D. A. (2008). Novel insights into longstanding theories of bidirectional parent—child influences:
Introduction to the special section. Journal of Abnormal Child Psychology, 36, 627-631.
http://dx.doi.org/ 10.1007/s10802-008-9231-y

Paul, R., Looney, S. S., & Dahm, P. S. (1991). Communication and socialization skills at ages 2 and 3 in
“late-talking” young children. Journal of Speech and Hearing Research, 34, 858-865.

http://dx.doi .org/10.1044/jshr.3404.858



Paulsell, D., Kisker, E. E., Love, J. M., & Raikes, H. H. (2002). Under- standing implementation in
Early Head Start programs: Implications for policy and practice. Infant Mental Health Journal,
23, 14-35. http://dx .doi.org/10.1002/imhj.10001

Phillips, B. M., & Lonigan, C. J. (2009). Variations in the home literacy environment of preschool
children: A cluster analytic approach. Scientific Studies of Reading, 13, 146-174.
http://dx.doi.org/10.1080/ 10888430902769533

Pollack, J. M., Rock, D. A., Weiss, M. J., & Arkins-Burnett, S. (2005).

Early childhood longitudinal study, kindergarten class of 1998-99 (ECLS-K): Psychometric report for
the third grade. Washington, DC: National Center for Education Statistics.

Putnick, D. L., Bornstein, M. H., Eryigit-Madzwamuse, S., & Wolke, D. (2017). Long-term stability of
language performance in very preterm, moderate-late preterm, and term children. The Journal of
Pediatrics, 181, 74-79.e3. http://dx.doi.org/10.1016/j.jpeds.2016.09.006

Raikes, H., Pan, B. A., Luze, G., Tamis-LeMonda, C. S., Brooks-Gunn, J., Constantine, J., . . .
Rodriguez, E. T. (2006). Mother—child book reading in low-income families: Correlates and
outcomes during the first three years of life. Child Development, 77, 924-953.
http://dx.doi.org/10 .1111/j.1467-8624.2006.00911.x

Reiss, D. (1995). Genetic influence on family systems: Implications for development. Journal of
Marriage and Family, 57, 543-560. http://dx .doi.org/10.2307/353911

Rijlaarsdam, J., Tiemeier, H., Hofman, A., Jaddoe, V. W. V., Mackenbach, J. P., Verhulst, F. C., &
Stevens, G. W. J. M. (2013). Home environments of infants: Relations with child development
through age 3. Journal of Epidemiology and Community Health, 67, 14-20. http://dx

.doi.org/10.1136/jech-2012-200987



Rodriguez, E. T., & Tamis-LeMonda, C. S. (2011). Trajectories of the home learning environment
across the first 5 years: Associations with children’s vocabulary and literacy skills at
prekindergarten. Child Development, 82, 1058 —1075. http://dx.doi.org/10.1111/j.1467-
8624.2011 .01614.x

Rodriguez, J., Umana-Taylor, A., Smith, E. P., & Johnson, D. J. (2009). Cultural processes in parenting
and youth outcomes: Examining a model of racial-ethnic socialization and identity in diverse
populations. Cultural Diversity & Ethnic Minority Psychology, 15, 106-111. http://dx
.doi.org/10.1037/a0015510

Rodriguez-Brown, F. V. (2011). Family literacy: A current view of re- search on parents and children’s
learning together. In M. L. Kamil, P. D. Pearson, E. Birr Moje, & P. P. Afflerbach (Eds.),
Handbook of reading research (Vol. 4, pp. 726-754). New York, NY: Routledge.

Rowe, M. L., Pan, B. A., & Ayoub, C. (2005). Predictors of variation in maternal talk to children: A
longitudinal study of low-income families. Parenting: Science and Practice, 5, 259 —283.
http://dx.doi.org/10.1207/ s15327922par0503_3

Sameroff, A. (2009). Designs for transactional research. In A. Sameroff (Ed.), The transactional model
of development: How children and con- texts shape each other (pp. 23-32). Washington, DC:
American Psychological Association. http://dx.doi.org/10.1037/11877-002

Smolak, L. (1987). Child characteristics and maternal speech. Journal of Child Language, 14, 481 492.
http://dx.doi.org/10.1017/S0305 000900010254

Snow, C. E., Porche, M. V., Tabors, P. O., & Harris, S. R. (2007). Is literacy enough? Pathways to
academic success for adolescents. Balti- more, MD: Paul H. Brookes.

Soenens, B., Luyckx, K., Vansteenkiste, M., Duriez, B., & Goossens, L. (2008). Clarifying the link

between parental psychological control and adolescents’ depressive symptoms: Reciprocal



versus unidirectional models. Merrill-Palmer Quarterly, 54, 411-444. http://dx.doi.org/10
.1353/mpq.0.0005

Sroufe, L. A. (1979). The coherence of individual development: Early care, attachment, and subsequent
developmental issues. American Psychologist, 34, 834-841. http://dx.doi.org/10.1037/0003-
066X.34.10.834

Stevenson, D. L., & Baker, D. P. (1987). The family—school relation and the child’s school performance.
Child Development, 58, 1348-1357. http://dx.doi.org/10.2307/1130626

Stormshak, E. A., Bierman, K. L., McMahon, R. J., & Lengua, L. J. (2000). Parenting practices and
child disruptive behavior problems in early elementary school. Journal of Clinical Child
Psychology, 29, 17-29. http://dx.doi.org/10.1207/S15374424jccp2901 3

Sui-Chu, E. H., & Willms, J. D. (1996). Effects of parental involvement on eighth-grade achievement.
Sociology of Education, 69, 126-141. http:// dx.doi.org/10.2307/2112802

Sy, S. R., Gottfried, A. W., & Gottfried, A. E. (2013). A transactional model of parental involvement
and children’s achievement from early childhood through adolescence. Parenting: Science and
Practice, 13, 133-152. http://dx.doi.org/10.1080/15295192.2012.709155

Tabachnick, B. G., & Fidell, L. S. (2019). Using multivariate statistics (7th ed.). Boston, MA: Pearson.

Tamis-LeMonda, C. S., & Bornstein, M. H. (2015). Infant word learning in biopsychosocial perspective.
In S. D. Calkins (Ed.), Handbook of infant biopsychosocial development (pp. 152-185). New
York, NY: Guilford Press.

Tamis-LeMonda, C. S., Bornstein, M. H., & Baumwell, L. (2001). Maternal responsiveness and
children’s achievement of language milestones. Child Development, 72, 748-767.

http://dx.doi.org/10.1111/1467-8624 .00313



Tichnor-Wagner, A., Garwood, J. D., Bratsch-Hines, M., & Vernon-Feagans, L. (2016). Home literacy
environments and foundational literacy skills for struggling and nonstruggling readers in rural
early elementary schools. Learning Disabilities Research & Practice, 31, 6-21.
http://dx.doi.org/10.1111/1drp.12090

Tietze, W., Hundertmark-Mayser, J., & Rossbach, H. (1999). School-age assessment of child
development: Long-term impact of pre-school experiences on school success and family-school
relationships. European Child Care and Education Study Group. Retrieved from
https://www.unibamberg.de/fileadmin/uni/fakultaeten/ppp_lehrstuehle/elementarpaedagogik/Tea
m/Rossbach/Ecce_Study Group.pdf

Tomblin, J. B., Records, N. L., Buckwalter, P., Zhang, X., Smith, E., & O’Brien, M. (1997). Prevalence
of specific language impairment in kindergarten children. Journal of Speech, Language, and
Hearing Research, 40, 1245-1260. http://dx.doi.org/10.1044/jslhr.4006.1245

Tourangeau, K., Nord, C., Le, T., Sorongon, A. G., & Najarian, M. (2009). Early childhood longitudinal
study, kindergarten class of 1998-99 (ECLS-K): Combined user’s manual for the ECLS-K
eighth-grade and K— 8 full sample data files and electronic codebooks (NCES 2009 — 004).
Washington, DC: National Center for Education Statistics, Institute of Education Sciences, U.S.
Department of Education. Retrieved from
https://nces.ed.gov/ecls/data/ECLSK_K8 Manual_partl.pdf

Vigil, D. C., Hodges, J., & Klee, T. (2005). Quantity and quality of parental language input to late-
talking toddlers during play. Child Language Teaching and Therapy, 21, 107-122.

http://dx.doi.org/10.1191/ 0265659005ct2840a



Wachs, T. A., & Chan, A. (1986). Specificity of environmental action, as seen in environmental
correlates of infants” communication performance. Child Development, 57, 1464-1474.
http://dx.doi.org/10.2307/ 1130424

Wasik, B. H. (2012). Handbook of family literacy. New York, NY: Rout- ledge.
http://dx.doi.org/10.4324/9780203841495

Willerman, L. (1979). Effects of families on intellectual development. American Psychologist, 34, 923—
929. http://dx.doi.org/10.1037/0003- 066X.34.10.923

Woodcock, R. W., McGrew, K. S., & Mather, N. (2001). Woodcock- Johnson Tests of (WJ 11I®).
Chicago, IL: Riverside Publishing.

Wu, F., & Qi, S. (2006). Longitudinal effects of parenting on children’s academic achievement in
African American families. The Journal of Negro Education, 75, 415-429.

Yeates, K. O., MacPhee, D., Campbell, F. A., & Ramey, C. T. (1983). Maternal IQ and home
environment as determinants of early childhood intellectual competence: A developmental
analysis. Developmental Psychology, 19, 731-739. http://dx.doi.org/10.1037/0012-
1649.19.5.731

Yeo, L. S., Ong, W. W., & Ng, C. M. (2014). The home literacy environment and preschool children’s
reading skills and interest. Early Education and Development, 25, 791 814.
http://dx.doi.org/10.1080/ 10409289.2014.862147

Young, A. R., Beitchman, J. H., Johnson, C., Douglas, L., Atkinson, L., Escobar, M., & Wilson, B.
(2002). Young adult academic outcomes in a longitudinal sample of early identified language
impaired and control children. Journal of Child Psychology and Psychiatry, 43, 635-645.

http://dx.doi.org/10.1111/1469-7610.00052



Yuan, K.-H., & Bentler, P. M. (2000). Three likelihood-based methods for mean and covariance
structure analysis with nonnormal missing data. Sociological Methodology, 30, 165-200.
http://dx.doi.org/10.1111/ 0081-1750.00078

Zadeh, Z. Y., Farnia, F., & Ungerleider, C. (2010). How home enrichment mediates the relationship
between maternal education and children’s achievement in reading and math. Early Education

and Development, 21, 568-594. http://dx.doi.org/10.1080/10409280903118424



