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About half of 2,581 low-income mothers reported reading daily to their children. At 14 months,
the odds of reading daily increased by the child being firstborn or female. At 24 and 36 months,
these odds increased by maternal verbal ability or education and by the child being firstborn or of
Early Head Start status. White mothers read more than did Hispanic or African American moth-
ers. For English-speaking children, concurrent reading was associated with vocabulary and com-
prehension at 14 months, and with vocabulary and cognitive development at 24 months. A pat-
tern of daily reading over the 3 data points for English-speaking children and daily reading at
any 1 data point for Spanish-speaking children predicted children’s language and cognition at 36
months. Path analyses suggest reciprocal and snowballing relations between maternal bookread-
ing and children’s vocabulary.

Parental bookreading to children during the preschool years ter for Education Statistics [NCES], 1999) and is reliably
is normative behavior in many North American households linked to language and school readiness child outcomes
(Bradley, Corwyn, McAdoo, & Coll, 2001; National Cen- (Bus, van Ijzendoorn, & Pellegrini, 1995; DeBaryshe, 1993;
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Ninio, 1983; Sénéchal & Cornell, 1993; Sénéchal, LeFe-
vre, Hudson, & Lawson, 1996; Snow & Goldfield, 1983),
although many of the findings are associative. Bookreading
and literacy-related activities are especially advocated for
low-income children at risk for academic and reading fail-
ure because these activities provide children with focused
language experiences that tend to be similar in quality to
those routinely experienced by children from more ad-
vantaged homes (De Temple & Snow, 2003; Snow, 1998;
Snow, Burns, & Griffin, 1998, Snow et al., 1976; White-
hurst et al., 1994). However, there is a surprising lack of
research on the importance of reading to children before
age 3, and almost none pertaining specifically to low-in-
come infants and toddlers, despite well-documented delays
in language and cognitive development among these chil-
dren by that age (Administration for Children and Families
[ACF], 2003; National Institute of Child Health and Hu-
man Development [NICHD], 2001). This study documents
bookreading frequency and variation in a relatively large
sample of low-income mothers and children in the context
of the Early Head Start infant toddler intervention program
and indicates critical links between maternal bookreading
and children’s language and cognitive development at 14,
24, and 36 months. We propose a theoretically based reci-
procity model to elucidate the timing and pathways through
which early literacy experiences may affect language de-
velopment in this population, and to inform the design of
language environments for low-income toddlers.

Frequency of Parent—Child Bookreading

In many North American households, older preschool-age
children and their parents engage in regular bookreading.
For example, 81% of parents in a nationally representative
sample reported reading weekly to children 3—5 years of
age (NCES, 1999), and 55% of mothers surveyed in five
biennial samples of the National Longitudinal Survey of
Youth from 1986 through 1994 reported reading at least
three times per week (Bradley et al., 2001). Although less
frequent reading generally has been reported in low-income
families (Anderson, Teale, & Estrada, 1980; Whitehurst et
al., 1994), wide variation in literacy-related activities has
been documented in these households (Snow, 1987; Tay-
lor & Dorsey-Gaines, 1988). Moreover, the gap in par-
ent—preschooler reading frequency between more affluent
and less affluent parents may be widening (NCES, 1993,
1999), although analyses of Head Start samples show oth-
erwise (ACF, 2003). Studies describing normative rates of

parental reading to infants and toddlers are more limited.
Approximately 45% of parents of toddlers in a representa-
tive U.S. sample reported reading daily (Britto, Fuligni, &
Brooks-Gunn, 2002), and 51% read several times per week
(Bradley et al., 2001). Parents of infants and toddlers who
were not poor were twice as likely as poor parents to read
several times per week (Bradley et al., 2001).

Variation in Bookreading and Children’s Books in the
Home

Many maternal characteristics relate to reading frequency.
Across poor and nonpoor samples, Hispanic and African
American mothers are less likely to read to their children
than are White, non-Hispanic mothers (ACF, 2002a; Brad-
ley et al., 2001; Britto et al., 2002; NCES, 1999; Yarosz
& Barnett, 2001). Non-English-speaking mothers read far
less than mothers whose home language is English (NCES,
1999). Yarosz and Barnett (2001) found that only 48% of
mothers whose home language was not English read to
3- to 5-year-old children during the preceding week, com-
pared with 84% of mothers whose home language was
English. Not surprisingly, maternal education (Lyytinen,
Laasko, & Poikkeus, 1998; Scarborough & Dobrich, 1994)
and maternal beliefs about the importance of literacy expe-
riences for children (DeBaryshe, 1995) have been associ-
ated with more frequent bookreading. While demographic
factors such as education level have been found to be as-
sociated with bookreading, no studies, until this one, have
examined associations between cumulative demographic
risk factors and maternal bookreading.

Fewer studies have acknowledged the contribution of
child factors to the frequency of bookreading, although we
do know that families spend more time in literacy-related
activities with girls than with boys (Teale, 1986). We are
not aware of studies relating bookreading to birth order, al-
though mothers differ somewhat in the language they direct
toward their firstborn and their later-born children (Hoff-
Ginsberg, 1998; Jones & Adamson, 1987). Therefore, it is
worth investigating whether early bookreading varies with
child gender or birth order.

Developmental factors may be strongly related to
bookreading frequency (Deckner, 2002), perhaps as a re-
sult of children’s developing language (Scarborough &
Dobrich, 1994). In a Finnish study, 14-month-olds with
larger vocabularies attended to books for longer periods
of time, made more requests for reading, and engaged in
longer periods of shared reading than did linguistically less
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advanced 14-month-olds (Lyytinen et al., 1998). Others
have reported less interest in shared bookreading among
children with language delays (Kaderavek & Sulzby, 1998;
Scarborough, Dobrich, & Hager, 1991). However, even
though bookreading to very young children is influenced
by children’s verbal competency, infants depend on adults
to make books available and engaging (Lonigan, 1994).
Thus, we examine both maternal variables and child vari-
ables as predictors of maternal bookreading.

Availability of Children's Books

This study also investigates the availability of children’s
books. Shared bookreading presumably is facilitated by
easy access to children’s books, which varies across and
within groups. In families receiving public assistance, 48%
reported having no alphabet books for their preschoolers,
whereas only 3% of professional parents reported no books
of this type (McCormick & Mason, 1986). In a study of
African American mothers and their 3- to 5-year-old chil-
dren, mothers reported owning an average of 15 children’s
books, but the number varied widely across families (De
Temple, 1999). Teale (1986) also reported wide variability
within a low-income sample. Moreover, although many
families can and do obtain children’s books from public li-
braries, access to libraries is constrained by residential pat-
terns and economic factors (Neuman & Celano, 2001). Ap-
proximately 40% of parents with household incomes above
the poverty threshold reported visiting a library at least
once during the study period, compared with 24% of par-
ents with household incomes below the poverty threshold
(NCES, 1999). Families in geographically isolated rural
areas, in dangerous urban areas, or without dependable, af-
fordable means of transportation have more limited access
to public library collections than do their counterparts. For
those residing in the United States whose home language
is not English, neither public libraries nor bookstores are
likely to offer more than a few children’s titles in the home
language. One goal of the current study is to investigate
the availability of children’s books in a much larger sam-
ple than assessed elsewhere (e.g., De Temple, 1999; Teale,
1986) and to extend the examination to low-income fami-
lies with children younger than 3 years of age.

Bookreading and Children's Language and Cognitive
Development

Shared bookreading, typically measured by parent report in
correlational studies, has been shown to be associated with

the development of many skills during the toddler and pre-
school years. These skills include vocabulary development
(Bus et al., 1995; DeBaryshe, 1993; Ninio, 1983; Sénéchal
& Cornell, 1993; Sénéchal et al., 1996; Snow & Goldfield,
1983), book handling (Snow & Ninio, 1986), knowledge
about print (Clay, 1979), an understanding of fictional
worlds represented symbolically in pictures and text (Snow
& Ninio, 1986), exposure to story structures and conven-
tions necessary for story comprehension (Cochran-Smith,
1984), and positive attitudes about bookreading (Lonigan,
1994; Taylor & Strickland, 1986). In a meta-analysis of 29
studies, preschool exposure to bookreading and print ac-
counted for about 8% of the variation in children’s language
outcomes, with results consistent across social classes (Bus
et al., 1995). In a longitudinal study conducted in Finland,
shared bookreading was associated with vocabulary com-
prehension and symbolic gestures at 14 months, as well as
with vocabulary production, sentence length, and cognitive
skills as measured by the Bayley Mental Scales of Infant
Development (Bayley, 1993) at 24 months (Lyytinen et al.,
1998).

To our knowledge, no comparable longitudinal study
of infants and toddlers has been conducted in the United
States, particularly among low-income infants and toddlers.
The lack of studies is problematic, given the early onset of
language delays reported among children from low-income
families (NICHD, 2001) and the acknowledged benefits
of intensive language and preliteracy experiences for ad-
dressing delays among older preschool-aged children from
low-income families (Snow, 1998; Whitehurst et al., 1994).
In addition, no comparable study has been conducted of
Spanish-speaking infants and toddlers, an important sub-
group of low-income children (Yarosz & Barnett, 2001). It
is possible that (compared with English-speaking children)
bookreading relates less powerfully to language outcomes
among Spanish-speaking children, whose language learn-
ing might be conveyed in other culturally acceptable ways
(e.g., through storytelling). In this study, we capitalize on
the Early Head Start Research and Evaluation study sam-
ple that includes low-income English- and Spanish-speak-
ing mothers and children.

Intensity, Timing, and Patterns of Early Bookreading
During the Infant and Toddler Years

Although bookreading has been linked to children’s
outcomes, less is known about intensity and timing of
bookreading experiences and early development. A na-
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tional study of preschool-aged children participating in
Head Start (ACF, 2003) demonstrated that, compared with
parents who read less frequently, more frequent reading in
the fall was associated with both higher concurrent scores
on literacy measures and larger gains during the year, even
after controlling for parental education level, parental lit-
eracy level, and the presence of books in the home. Chil-
dren of parents who reported reading to them “not at all”
or “only once or twice a week” had receptive vocabulary
scores that were lower than those of children whose par-
ents reported reading “three to six times a week.” Read-
ing three to six times per week was associated with greater
fall-to-spring vocabulary gains than was reading less fre-
quently, and children whose parents reported reading daily
had even larger gains. In addition, some research suggests
that earlier regular experience with bookreading, begin-
ning as young as 14 months, is particularly beneficial (e.g.,
DeBaryshe, 1995; Scarborough et al., 1991).

Role of Transactions

Although it is not bookreading frequency per se, but rather
what actually happens during the interaction, that is likely
to facilitate children’s development, we have focused on
the availability of the bookreading context for very young
children from low-income families. Clearly, whatever
benefits are to be gained from high-quality parent—toddler
interaction around books can be realized only if children
have access to that interaction more than just occasionally.
Our concept of how bookreading may influence language
and cognitive development is informed by a transactional
model (Sameroff & Fiese, 2000) in which child and envi-
ronmental inputs affect one another reciprocally (Lewis &
Rosenblum, 1974; Sanson & Rothbart, 1995). A transac-
tional model has been proposed in the past to explain the
effects of parent—child bookreading (Lyytinen et al., 1998;
Scarborough & Dobrich, 1994), and may help explain why
some researchers have found the strongest effects for chil-
dren with early reading experiences (DeBaryshe, 1995;
Scarborough et al., 1991). In the current study, we ask
whether early transactional influences begin a pattern or
cycle that relates to outcomes at later ages.

Covariates

We also consider (as controls) other maternal and child
variables suggested to be associated with variability in
children’s early language and cognitive development, in-
cluding maternal level of education (Arriaga, Fenson, Cro-

nan, & Pethick, 1998; Bornstein, Haynes, & Painter, 1998;
Hoff, 2003) and maternal verbal skills and verbal inter-
actions with their children (Bornstein et al., 1998; Hoff,
2003; Pan, Rowe, Singer, & Snow, 2005). Some stud-
ies have shown higher levels of language ability among
White children compared with those of other racial/ethnic
backgrounds in the United States (Tabors, Roach, & Snow,
2001). Other characteristics also play a role in early lan-
guage and cognitive development. For example, accord-
ing to some reports, during the early stages of vocabulary
development, girls have slightly larger vocabularies than
do boys (Bornstein et al., 1998; Fenson et al., 1994). Like-
wise, firstborn children tend to have slightly larger vocab-
ularies than do later-born children, at least during the early
years (Goldfield & Reznick, 1990; Hoftf-Ginsberg, 1998).
Earlier levels of child verbal ability are also controlled in
lagged models.

Role of Intervention

Finally, intervention programs, such as Early Head Start,
may affect the literacy experiences parents provide chil-
dren, as well as early language development in chil-
dren (ACF, 2002b; Administration on Children, Youth
and Families [ACYF], 2001; Brooks-Gunn, Klebanov,
Liaw, & Spiker, 1993; Ramey & Campbell, 1991). The
current study uses a purposely selected sample from 17
sites recruited to evaluate the Early Head Start interven-
tion, a two-generation, federal program now serving ap-
proximately 62,000 very low income infants and toddlers
in over 7,000 communities nationwide. Early Head Start
aims to enhance children’s development, and to foster
positive parenting and self-sufficiency. However, it is
not specifically a bookreading intervention (such as Even
Start) and does not universally promote specific reading
approaches (such as dialogic reading; Whitehurst et al.,
1994). Child development services are delivered during
weekly home visits (in home-based programs), through
center-based services (in center-based programs), or a
combination (in mixed-approach programs). As has been
reported previously, Early Head Start parents in this
sample read more frequently to their children than con-
trol group parents, and children had better language and
cognitive development at 24 and 36 months of age (ACF,
2002b; ACYF, 2001; Love et al., 2005). The current study
examines several factors, combined with Early Head
Start, that may influence maternal reading and its relation
to child outcomes.
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To summarize, this study assesses the timing, intensity,
and patterns of maternal bookreading over time in a rela-
tively large sample, and assesses the unique associations of
bookreading with children’s language and cognitive devel-
opment after controlling for many covariates (race/ethnicity;
maternal education; maternal verbal ability; maternal demo-
graphic cumulative risk; maternal warmth; child gender and
child birth order; and, in 24 and 36 month analyses, earlier
child verbal ability). This work is informed by a transaction-
al model in which the child and the environment influence
one another over time (Sameroff & Fiese, 2000). Finally, we
study bookreading in relation to the Early Head Start inter-
vention. Specifically, we ask the following questions:

1. How many mothers of low-income children report en-
gaging in joint bookreading, and does this percentage
change during the child’s first 3 years of life? How many
children’s books do children in these families have ac-
cess to during the first 3 years of life? More mothers
were expected to be reading with 24- and 36-month-old
children than with 14-month-old children (see Britto et
al., 2002). The frequency of shared bookreading in this
low-income sample was expected to be either somewhat
lower than in the general population of parents of in-
fants and toddlers (Bradley et al., 2001) or, if our study
findings are consistent with those of Head Start studies
of bookreading (ACF, 2003), similar to bookreading

among middle-income parents.

2. What are the characteristics of low-income mothers
who engage in joint bookreading when children are
14, 24, and 36 months old? How does the availability
of children’s books vary according to characteristics of
the mothers? On the basis of prior studies (Bradley et
al., 2001; NCES, 1999), White mothers were expected
to read more than African American mothers, who in
turn were expected to read more than Hispanic moth-
ers. Spanish-speaking Hispanic mothers were expect-
ed to read the least because they are relatively new to
mainstream U.S. traditions with respect to language
and preliteracy and might not have access to children’s
books in Spanish. Consistent with the literature, moth-
ers of firstborn children and mothers of girls were ex-
pected to read more than other mothers, but these differ-
ences were expected to diminish as children grew older.
Mothers with greater verbal ability and/or those with
more education were expected to read more than their

counterparts. Findings on the availability of books were

expected to parallel those on reading frequency.

3. Does bookreading relate concurrently and cumulatively

to children’s language and cognitive development with-
in English- and Spanish-speaking subsamples? Consis-
tent with findings of studies of low-income 3- to 5-year-
olds (ACF, 2002a; Bus et al., 1995; DeBaryshe, 1993),
frequent bookreading (reading daily or several times
weekly) was expected to be associated with children’s
language and cognitive development at every age, al-
though effects might be strongest at 14 or 24 months in
an English-speaking sample (DeBaryshe, 1995; Scar-
borough et al., 1991). Effects were expected to increase
with intensity, with a pattern of consistent reading over
time predicting outcomes at 36 months, controlling
for many other factors known to be associated with
bookreading and children’s development. Given the
limited studies on bookreading and outcomes for low-
income infants and toddlers in Spanish-speaking house-
holds in the United States, analyses for this subgroup
were exploratory.

4.What are the reciprocal effects of maternal bookreading

and child verbal ability over time? We provide a heuris-
tic path model to explore the reciprocity of the influence
of child vocabulary and bookreading over time, in ac-
cord with transactional models emphasizing the bidirec-
tionality of child and environmental influences (Lewis
& Rosenblum, 1974; Sameroff & Fiese, 2000; Sanson
& Rothbart, 1995). Early maternal reading and early
child language were conceptualized to set in motion a
pattern of reciprocal influences that may “snowball” to
affect later child language and cognitive development.

. What is the role of Early Head Start in maternal

bookreading? How does Early Head Start, combined
with maternal bookreading, relate to children’s language
and cognitive development? Consistent with previously
reported impacts (ACF, 2002b; Love et al., 2005), Early
Head Start was expected to predict daily bookreading,
but only after 14 months, given that many children en-
rolled in the program late in the 1st year of life. Both
Early Head Start and bookreading were expected to as-
sociate independently to children’s development. These
relations were expected for English-speaking children
and possibly for Spanish-speaking children.
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Method

The data for this study are from the Early Head Start Re-
search and Evaluation Project, an experimental design
study conducted in 17 diverse programs (ACF, 2002b) from
among the first two waves of Early Head Start programs
funded. From 1996 through 1999, 3,001 children and fami-
lies at or below the poverty level were recruited by Early
Head Start programs according to the programs’ normal
procedures and randomly assigned into program and control
groups. Random assignment resulted in demographically
comparable groups (ACF, 2002b). Families could enroll
while a mother was pregnant or any time before the child’s
first birthday. Demographic information was collected at
program enrollment and was updated at each assessment.
Assessments were completed when children were 14, 24,
and 36 months old.

Participants

Participants in this study were the 2,581 mother applicants
who answered questions during at least one of three inter-
views about their bookreading with their children. Table 1
reports characteristics of the sample at baseline. Many (39%)
of the mothers in the study were teens when the target child
was born; 53% had at least a General Education Develop-
ment (GED) diploma or high school degree at the time of the
study’s onset, and 26% were married and living with a hus-
band. About two thirds (62%) of the children were firstborn,
and 51% were male; 51% of the families were in the Early
Head Start program. In addition, 37% of the mothers were
White, 34% were African American, 17% were non-English-
speaking Hispanic, 6% were English-speaking Hispanic, and
4% were members of other racial or ethnic groups. Regres-
sion analyses across the three ages are based on the subset of
1,101 mothers! who completed all interviews at 14, 24, and
36 months and whose children completed 14-month assess-
ments. Table 1 compares characteristics of mothers in the
regression sample (e.g., 1,101 mothers with complete data)
with other mothers in the full study sample (1,480 mothers).
Footnote 1 further describes English- and Spanish-speak-
ing subgroups within the regression sample. The regression
sample included a larger proportion of mothers who were
married and living with their husbands, more mothers with
at least a GED or high school degree, and more White moth-
ers. Despite small differences between the two samples,
however, there was substantial representation of all major
subgroups in the regression sample.

Measures

Demographic variables. Demographic data were obtained
at baseline and during follow-up interviews. In a few cases,
mothers who missed certain questions at baseline supplied
the information later. Table 1 presents descriptive statis-
tics, by demographic subgroups, for categorical variables
used in the overall sample (Column 1) and the regression
sample (Column 4). Demographic variables were included
in analyses predicting bookreading patterns and as control
variables in regression analyses that examined relations be-
tween bookreading and children’s language and cognitive
outcomes.

Mothers identified their race or ethnicity by selecting
from U.S. Census categories for race and Hispanic origin.
For the multivariate analyses, we created five categories
combining race/ethnicity and language: (a) African Ameri-
can, (b) White, (c) Hispanic, English-speaking, (d) His-
panic, Spanish-speaking, and (e) other. We distinguished
between English- and Spanish-speaking Hispanic mothers
so as to better interpret language development outcomes
(Garcia-Coll, 1995; Yarosz & Barnett, 2001). In analyses
that required dummy coding of racial groups, White moth-
ers were coded as the referent group. A few respondents
without data on race and Hispanic respondents without data
on language were coded as missing. As analyses pertaining
to child outcomes were conducted separately for English-
and Spanish-speaking groups, for the English-speaking
group, new dummy codes were formed as described above
excluding Spanish-speaking Hispanics and using White as
the omitted referent group.

Questions about the highest level of education and years
of education were asked at baseline and updated at the time
of the birthday interviews. If baseline or updated education
information was unavailable, the most recent reported year
of education was used. The categorical education variable
in Table 1 was used for the simulated means analysis, but
the continuous education variable was used in regression
analyses. Education data were missing for three respon-
dents (at 14 months), and the sample mean value was sub-
stituted. In the regression sample, the average numbers
of years of education for English- and Spanish-speaking
groups were 11.84 (SD=2.08) and 8.36 (SD=3.79) at 14
months, 11.05 (§D=2.02) and 8.72 (SD=3.54) at 24 months,
and 12.09 (SD=1.94) and 8.73 (SD=3.70) at 36 months.

A cumulative demographic risk variable was computed
by summing four dichotomous maternal risk factors mea-
sured at baseline: (a) unmarried, (b) not in school or em-
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ployed, (c) teenagers at the time of the target child’s birth,
and (d) currently receiving welfare cash assistance. Cumu-
lative risk has been a powerful predictor of parental and
child outcomes in other studies (Liaw & Brooks-Gunn,
1994; Sameroff & Fiese, 2000). In the current study, pre-
liminary analyses showed that cumulative risk was a bet-
ter predictor of maternal bookreading and child outcomes
than were individual variables. English-speaking mothers
averaged 1.86 risks (SD=0.94), whereas Spanish-speaking
mothers averaged 1.74 (SD=0.88).

Other demographic predictors included child gender and
whether the child was firstborn. About half of the children
in the sample were males (49.7%), with 49.2% males in the
English-speaking group and 52.1% males in the Spanish-
speaking group. Overall, a majority of children were first-
born (62.4%), with 64.7% of English-speaking children be-
ing firstborn and 49.7% of Spanish-speaking children being
firstborn. Finally, families’ program status was determined
by random assignment at baseline. About half of the fam-
ilies were in the program (52.4%; 51.6% of the English-
speaking group and 56.8% of the Spanish-speaking group).

Mother verbal ability and warmth. The Woodcock—
Johnson Psychoeducational Battery—Revised, Picture Vo-
cabulary Test (WJ), a measure of maternal expressive ver-
bal ability requiring the mother to provide verbal labels for
a set of pictures (Woodcock & Johnson, 1990), was admin-
istered to mothers when their children were 24 months of
age. Standard scores were computed using the Woodcock—
Muioz Language Survey Normative Update (Woodcock
& Mufioz-Sandoval, 2001a, 2001b). Mothers assessed in
Spanish completed the Spanish form and mothers assessed
in English completed the English form. For both groups,
the appropriate language group norms were used to com-
pute standard scores. Data were missing for 158 mothers.
Therefore, to maintain sample size and not considering at-
trition to be random, we regressed observed WJ scores on
baseline demographics, using ordinary least squares (OLS)
regression to impute missing scores on the WJ.2 The ob-
served sample mean was 89.69, and the standard deviation
was 11.76 (imputed sample mean==89.77; SD=11.14). Stan-
dardized scores ranged from 56 to 130. Outcomes with and
without imputed values were similar. When reporting de-
scriptive data and for the simulated means analyses, we di-
vided the sample into two groups (<85 and >85 on the W1J;
population mean=100). Approximately 29% of the sample
scored at or below 85. Regression sample English-speaking

mothers averaged 91.67 (SD=10.46) and Spanish-speaking
mothers averaged 79.26 (SD=8.64).

We considered it important to control for mother—child
interaction more generally when estimating the possible ef-
fect of mother—child bookreading on child cognitive and
language outcomes. Thus, at each of the three ages, a mea-
sure of maternal warmth served as a control, based on the
Home Observation for Measurement of the Environment
(HOME, Caldwell & Bradley, 1984). The variable mea-
sured responsive and supportive parenting as observed dur-
ing the home visit and included such items as whether the
mother praised the child, expressed warmth and affection
toward the child, and responded verbally to the child during
the visit. Items were identical at 14 and at 24 months and
were similar but slightly different at 36 months (Fuligni,
Han, & Brooks-Gunn, 2004). Cronbach coefficient as for
the three scales at each of the three ages were .74, .74, and
.72. Missing values (n=29 at 14 months, n=61 at 24 months,
and n=123 at 36 months) were imputed in the same manner
as for the WJ scores.® Regression sample English-speaking
mothers were rated slightly lower in maternal warmth than
Spanish-speaking mothers at 14, 24, and 36 months: 6.07,
SD=1.38; 6.17, SD=1.30; and 2.55, SD=0.78 for English-
speaking mothers versus 6.32, SD=0.99; 6.44, SD=0.97,
and 2.75, SD=0.57 for the Spanish-speaking mothers.

Bookreading frequency and children’s access to books.
At each of the three ages, mothers were asked, ‘“Please let
us know how many times in the past month you read [sto-
ries] with your child: more than once a day, about once a
day, a few times a week, a few times a month, rarely, not at
all.” Responses of more than once a day and about once a
day were recoded as daily, and responses of rarely and not
at all were recoded as rarely, resulting in four values for the
bookreading variable: daily=3, a few times a week=2, a few
times a month=1, and rarely=0 to reduce the number of out-
come variables for ordinal scale analyses. Self-report of fre-
quency of bookreading was considered a more appropriate
measure than asking parents to identify book titles (vs. foils)
from a list of children’s books, a reliable predictor of literacy
activities for preschool-age children (Sénéchal & LeFevre,
2002; Sénéchal, LeFevre, Thomas, & Daley, 1998), given
similarities among titles of infant/toddler picture books.

Mothers were also asked about children’s books in the
home. At 14 and 24 months, they were asked, “About how
many books do you have for your [child]?” The response
categories ranged from 0 to 5 or more. At 36 months, the
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mothers were asked, “How many children’s books does your
child have of his/her own?” The response categories ranged
from 1 or 2 to 10 or more.

Child language and cognitive measures. The mothers
were asked to complete the MacArthur Communicative
Development Inventories (CDI) Short Form (Fenson et al.,
2000) when their children were 14 and 24 months old. The
Infant Form, administered when children were 14 months
old, consists of a checklist of 89 words from which parents
identified words they judged their children to comprehend or
produce; this form yielded measures of vocabulary compre-
hension and production. At 24 months, parents were asked
to complete the Toddler Form, on which they indicated the
words from a list of 100 that the children produced; this
form yielded a measure of vocabulary production. To ensure
the validity of maternal reports of child language, separate
analyses were conducted from a sample of 105 families at
two of the study sites that had collected observed language
data. These analyses showed that overall associations be-
tween raw scores on the CDI and observed child language
at 14 and 24 months were moderate to strong and predicted
receptive language measured 1 year later with the Peabody
Picture Vocabulary Test, Third Edition (PPVT-III) better
than did observed language production (Pan, Rowe, Spier,
& Tamis-LeMonda, 2004). Thus, we retained the CDI mea-
sures in the analyses reported here.

When the children were 36 months old, the mothers were
asked whether the child’s stronger language was English or
Spanish.* We administered the PPVT-III (Dunn & Dunn,
1997), a widely used measure of receptive vocabulary. TVIP,
a Spanish adaptation of the PPVT-III (Dunn, Padilla, Lugo,
& Dunn, 1986), was administered to Spanish-speaking chil-
dren. In both tests, the child is shown four pictures and is
asked to match a word that the interviewer says out loud to
the corresponding picture. The PPVT-III has good internal
consistency reliability (Cronbach’s a=.92—-.98) and corre-
lates highly (.8-.9) with intelligence tests. The authors’ re-
port split half reliabilities of .91 for children aged 3 years
and of .80 for children aged 2)>-3 years. Cronbach as for
the PPVT-III and TVIP in a sample of low-income children
were .97 and .92, respectively (ACF, 2003).

Standardized scores from the MDI (Bayley, 1993) at 14,
24, and 36 months were cognitive measures. In the norm-
ing sample, MDI internal reliability was .88, test-retest reli-
ability ranged from .77 to .91, and the MDI was correlated
with other tests of cognitive functioning, including the Mc-

Carthy Scales of Children’s Abilities (.79) and the Wechsler
Preschool and Primary Scale of Intelligence—Revised (.73).
Although the Bayley MDI provides a score on children’s
general cognitive status, many items tap children’s emerg-
ing receptive and productive language skills, with language
items becoming increasingly prominent at the 24- and 36-
month assessments. For example, at 14 months, experi-
menters ask infants to point to named pictures (receptive
language) or to name objects in pictures (productive lan-
guage). At 24 months, assessments are made of children’s
ability to combine words and gestures, understand complex
commands with descriptive words (e.g., color names), use
of prepositions, oral counting, and repetition of sequences.
By 36 months, items include assessments of whether chil-
dren ask questions, produce multiword utterances, count, use
prepositions, name colors, and so forth. Consequently, the
Bayley MDI is associated with other observational measures
of children’s language, including children’s word types and
tokens in low-income Early Head Start populations (Pan et
al., 2004).
Results

We first present descriptive findings on reported mother—child
bookreading frequency at each age and chi-square analyses of
differences in reported mother—child bookreading frequency
and availability of children’s books at each age among fami-
lies with different characteristics (e.g., education levels). Sec-
ond, we report results of logistic regression analyses in which
significant background variables were examined for their rela-
tionships to reported reading at each age. To address the third
research question—whether reported mother—child bookread-
ing frequency relates to child language and cognitive out-
comes at 14, 24, and 36 months—we present results of three
sets of regression analyses: one using concurrent bookread-
ing frequency as the key predictor, one examining timing and
intensity of bookreading, and the third examining patterns of
reading over time. Next, a regression path model was used to
explore reciprocity between earlier reading and child abilities
and later reading experiences and child language outcomes.
Finally, regression-estimated simulated means model the sep-
arate and combined effects of bookreading, completing high
school, and Early Head Start intervention.

Frequency and Determinants of Reading and Availability of
Books

In the full study sample, approximately half (48.3%) of
the mothers reported reading daily to their children at 14
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months, 29.0% reported reading several times per week,
10.6% reported reading several times per month, and
12.2% reported rarely reading to their children (Figure 1).
More mothers reported daily reading at 24 and 36 months
(55.1% and 54.4%, respectively) than at 14 months. The
number of mothers who read to their children several times
per month or rarely decreased with children’s age.’ Most of
the children had access to children’s books; at 14 months
and 24 months, 80% and 85% of the children, respectively,
had five or more children’s books. At 36 months, 84% had
10 or more children’s books (Figure 2).

Associations with child and maternal characteristics.
Table Al presents chi-square analyses of the full study
sample showing associations between reported bookread-
ing and mother characteristics (i.e., verbal ability, educa-
tion, race/ethnicity/language, and level of demographic
risk), child characteristics (i.e., gender and birth order),
and Early Head Start participation. When children were 14
months of age, mothers reported reading more frequently to
girls and firstborn children than to boys and children born
later. Mothers with at least a high school education and
with verbal abilities above 85 on the WJ scale (population
mean=100) read books more frequently to their 14-month-
old children than did their respective counterparts. White,
African American, and English-speaking Hispanic mothers
reported reading more frequently than did non-English-
speaking Hispanic mothers. Results at 24 and 36 months
were similar to those at 14 months, except that gender dif-
ferences were not observed at 24 months. At 24 months,
children in Early Head Start were read to more frequently
than were children in the control group, not controlling for
simultaneous associations with other variables.

The availability of children’s books generally paral-
leled bookreading frequency (Table A2). In some cases,
the differences in the availability of children’s books
were quite striking. For example, 90.7% of White, 90.6%
of English-speaking Hispanic, and 77.6% of African
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Fgure 2. Percentage of mothers reporting availability of children’s
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American children had five or more children’s books when
they were 14 months old, whereas only 58.5% of Spanish-
speaking Hispanic children had access to that number of
books in their homes. This pattern continued at 24 and 36
months, although older children in all groups were more
likely than younger children to have access to children’s
books.

Parent/child characteristics and daily/rarely reading:
logistic regression analyses. We next conducted logistic
regression analyses at all three ages, using the regression
sample, to examine the influence of multiple variables on
the likelihood of mothers reading to their children daily
(vs. all other frequencies of reading); parallel analyses
were undertaken for the likelihood of mothers reading
rarely (see Table 2 for both sets of results).® At 14 months,
English- and Spanish-speaking Hispanic children were
about half as likely as White children to be read to daily
(odds ratios=0.54 and 0.60, respectively), and boys were
about two thirds as likely as girls to be read to daily (odds
ratio=0.67). Being firstborn increased the odds for daily
reading (1.36), as did every year of maternal education
(1.08) (in all analyses, p<.05).

At 24 months, African American, English-speaking His-
panic, and Spanish-speaking Hispanic mothers were less
likely than were White mothers to report reading to their
children daily (odds ratios=0.59, 0.42, and 0.61, respective-
ly). Maternal education level (1.11), verbal ability (1.02),
and participation in the Early Head Start program (1.41) all
increased the likelihood that mothers would read daily to
their children; firstborn children still were more likely to be
read to daily (1.45) than were later-born children.

At 36 months, maternal education (1.14), verbal ability
(1.02), Early Head Start program participation (1.29), and
being firstborn (1.50) continued to increase the chances that
children would be read to daily, as reported by their moth-
ers. African American children (0.66) and Spanish-speaking
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Hispanic children (0.64, a trend) were about two thirds
as likely as White children to be read to daily at 36
months.

Consistency of reading over time. Next, we examined
factors associated with patterns of children’s exposure
to reading during the infant and toddler years (Table
3). One fourth (27%) of the mothers reported reading
to their children daily at all three ages (14, 24, and 36
months). African American and Spanish-speaking His-
panic mothers were less likely than White mothers to re-
port doing so (odds ratios=0.54 and 0.39, respectively).
Each year of maternal education increased the chances
that mothers would read daily to their children at all
three ages (odds ratio=1.29); firstborn children were
more than twice as likely to be read to daily at all ages
than later-born children (odds ratio=1.91), and boys were
less likely than girls to be read to daily at all ages (odds
ratio=0.71). More than a quarter of the sample reported
always reading to children several times a week (28%),
and a quarter reported reading several times a week dur-
ing at least two of the time points (24%), whereas the

rest reported reading several times a week at only one or
none of the assessment points (i.e., rarely reading, 21%).
Although Early Head Start programs did not increase the
probability of daily reading at all three points, being in
the program increased the odds of being read to several
times a week at the three assessments (odds ratio=1.64).

Bookreading and Children’s Language and Cognitive
Development

Analyses of children’s language and cognitive skills at
the three ages in relation to bookreading were conducted
separately for children of English- and Spanish-speak-
ing mothers. The regression-sample English-speaking
mothers reported that children at 14 months of age com-
prehended an average of 48.46 words (SD=18.66, range
3-89, n=932) and produced 12.12 words (SD=11.01,
range 1-83, n=932). At 24 months, children produced
an average of 55.92 words (SD=22.10, range 0-100,
n=906). Spanish-speaking mothers reported that their
children at 14 months comprehended an average of 45.15
words (SD=20.70, range=2—-89, n=169) and produced 9.72



Mother—Child Bookreading in Low-Income Families 935

Tables
Lojastics Regresson Pradichorns of Randing Patems af Three A jes

At lezat several fimes a

Several fimes & week at

Diviily ot thres ages wisek ot thres ages fwar agpes but not thres
n = 5K n = 310 n =243

Presdicior (272% of .*n:rn]:!]-e'._l {ZR2% of .*nm]:!]r._l {24.1% of nmnp]nj
(White, omrd thed ]
African American =41 {0226) 054" L {24} 074 -0z {24) 095
Hispanic/Spanish — 0895 (036) 0t -5 1531 055" - a2 153) 057
Hispamic/ English =11 {044) iy - 54 (42) ke - Al {43) 0457
Orther —nAl {050) 011 — 1A {43 095 — 38 {49) L]
Missing race —285 {134} 00" — A48 {73 A2 NE {59) 119
Risk — 0oz {01T) 095 i {11} 1.0 =10 {1 091
Satemal verbal ability 00z {001} 1azT M 107} 1 a1 {im) 1m
Sl atemna ] education 025 Ry e 15 L03] L4” 0z (M) 1z
Firsthom 65 {022} 1a1*® £ {21} 183" a1 {19} 1.
Sale =035 {020} 1 iy - A7 {19} A" -1 {19) 0.0
EHE progrmm 021 {020} 127 A0 {19} L™ 21 {19} 12
b 119 74 A39 1554
Clene and Snell R? 020 {11) A5 {11) 04 {11)

Nite. In three sepamte logbtic regression analyses, daily reading at three ages (n = 3001, resding several tfimes 2 wesk at three ages

{m = 5100, and reading several fimes 2 week at fwa

ages (= 265] were ommpared with reading

a maxdnmem of sevem] Hmes a week at one

age ar k=ms (n = 226 E-:r:l]umd:h'lg was amessed at 14, 24, and 3 months. Values are unstandardiced | costhicients, followed by the

standard errom in
speaking. Hispanic 5

rentheses and the

t:lt_pcmmﬁa] b valies. Modek inchided mother™s race (African Ameran, IL"H]:un.i-.' E‘ng]iﬂh—
r|.'t1]1.—1]:|m]-i.m.g_. other o, and m:'un:i:rl.;; race, with Whike as the omited referent groupl; mertheer’s number of de-

m-:lgra]:lh.ir riks (summed saome of whsther a t-rrna;g:nd. parent, -e:rn]:!]-:q,'!'h:l ar in school marmiesd, and nn:i\".ing Add to Families with

Dependent Children at the fime of mnd om assignme

snil; mather’s Woodcock - ohnson Picture Vombulary scone; mother's highest kevel of

education; whether the child was fimtborn; whether the child was male and whether the child was in the EHS PrOgTam.

Fo oo 05 e £ 01 e o 0L
EHS = Early Head Start.

words (SD=10.71, range=1-57). At 24 months, their chil-
dren produced a vocabulary of 51.16 words (SD=25.22,
range=0-100, n=161). At 36 months, 765 English-speaking
children completed the PPVT-III and received an average
score of 84.29 (SD=15.28, range=40—123); 108 Spanish-
speaking children completed the TVIP averaging a score
of 94.73 (SD=7.20; range 82—124). For English-speaking
children, the average MDI score at 14 months was 98.91
(SD=10.85, range=51-130, n=932) and for Spanish-speak-
ing children, 97.94 (SD=11.29, range=58-122, n=169); at
24 months, the average MDI score for English-speaking
children was 90.34 (SD=13.72, range=49-129, n=803)
and for children in the Spanish-speaking sample, 85.30
(SD=13.58, range=49-112, n=149). At 36 months, the av-
erage MDI score for English-speaking children was 91.83
(SD=12.14, range=49-127, n=770). For Spanish-speak-
ing children, the average 36-month MDI score was 90.17
(SD=12.19, range=49-121, n=99).

Concurrent reading and language and cognitive skills.
We used OLS regression to examine concurrent associa-
tions between mother—child bookreading and children’s
cognitive and language skills, controlling for maternal and

child background characteristics and maternal warmth.
We also included the child’s 14-month vocabulary score
to predict outcomes at 24 and 36 months. For each out-
come, separate analyses were conducted using each of the
following dichotomous reading variables: (a) daily versus
all other frequencies, (b) several times per week or more
versus all other frequencies, and (c) rarely versus all oth-
er frequencies.” For the English-speaking mothers at 14
months, all three levels of concurrent reading were asso-
ciated with child vocabulary and comprehension, but not
MDI scores. At 24 months, even after controlling for 14-
month vocabulary, all three levels of concurrent reading
were associated with child vocabulary, whereas reading
daily and several times a week related to MDI scores. At
36 months, reading several times a week related to MDI
scores. None of the concurrent reading variables were
associated with PPVT-III scores. For Spanish-speaking
mothers, there were inconsistent relations between report-
ed reading and outcomes at 14 or 24 months (not shown).
At 14 months only, reading several times a week was as-
sociated with comprehension (SB=.18, p=.03), and at 24
months only, reading several times a week was marginally
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associated with child vocabulary (SB=.16, p=.07), but the
expected relations for daily reading appeared at 36 months
(shown in Table 4).

Frequency and timing of bookreading and children s lan-
guage and cognitive skills. Questions of how early the rela-
tions between mother—child joint bookreading and outcomes
are observable and of how the intensity of bookreading asso-
ciates with outcomes (e.g., daily or several times a week) are
of theoretical and applied interest. Thus, for each age, read-
ing variables were dummy coded for daily reading and for
reading several times per week, with reading fewer than sev-
eral times per week as the referent group. This analysis ex-
amined separately the associations between child outcomes
and daily reading, reading several times a week, and reading
concurrently versus at a previous age (Table 5).

With respect to the frequency of bookreading and out-
comes at both 14 and 24 months, coefficients were signifi-
cant for reported reading several times a week, as well as
for daily reading (for 14-month CDI comprehension and
production, 24-month CDI production, and 24-month MDI,
but not for 14-month MDI). However, for 36-month out-
comes with earlier reading controlled, there were no signifi-
cant effects. With respect to #iming and language outcomes,
bookreading at 14 months failed to add any predictive val-
ue to 24-month outcomes above the effects of concurrent
bookreading. However, reading daily at 24 months did mar-
ginally predict PPVT-III scores at 36 months, suggesting
that 24-month daily reading may associate with both concur-
rent and later outcomes, as shown in Table 5. On the other
hand, concurrent 36-month daily reading was associated
with TVIP scores and MDI scores among children complet-
ing the assessments in Spanish (SB=.26 and .27, p=.07 and
.08, respectively), again suggesting that, for Spanish-speak-
ing children, relations between reading and outcomes may
manifest later in the infant—toddler period than appears to be
the case for English-speaking children.

Daily reading from 14 to 36 months of age. We asked
whether children’s language and cognitive outcomes at age
36 months might be more strongly statistically predicted by
a pattern of daily reading over time than by concurrent read-
ing frequency alone, as reported by mothers. To explore this
possibility, we created three dummy variables to represent
patterns of daily reading: daily reading at three ages, read-
ing several times a week at three ages, and reading several
times a week at only two ages. The comparison was rarely
reading (i.e., reading less than several times a week at two

or more ages). Table 6 shows that daily reading at three ages
was significantly associated with 36-month PPVT-III and
MDI outcomes in the English-speaking group. Less consis-
tent reading frequency did not predict language or cognitive
outcomes. Because few of the Spanish-speaking children
were read to daily at multiple time points, we examined the
effect of daily reading at any of the three ages for that sub-
group versus all other lesser frequencies of reading. Span-
ish-speaking children who had been read to daily during at
least one of the measurement periods had significantly high-
er TVIP and MDI scores than did Spanish-speaking children
whose parents reported never reading to them daily at any
age. Table 6 also presents control variables, as preparation
for simulated means discussed later.

A Path Model to Explore Reciprocity of Influence

We conducted regression path analyses to explore reciprocity
of influence in child abilities and bookreading and to further
understand effects related to timing. We hypothesized five
pathways to maternal reading and children’s language and
cognitive outcomes at 36 months: (a) a direct path from early
to later reading, (b) a direct path from early to later child lan-
guage and cognitive abilities, (¢) paths from maternal read-
ing to concurrent child language and cognitive outcomes, (d)
paths from maternal reading to later child language and cog-
nitive outcomes, and (e) paths from child language ability to
later maternal reading.

We used the same maternal and child control variables in
the path model as in the previous analyses and created a sin-
gle index for reading at each age: rarely reading=0, reading
several times a month=1, reading several times per week=2,
and daily reading=3. It was necessary to create a continuous
variable in order to complete the regression path analyses
that would provide a test of our proposed model. Although
intervals between reported levels of reading were not nec-
essarily equidistant, we considered the use of a continuous
variable justifiable in examining the relative effects of read-
ing and a child’s emerging language on later ability and later
reading (see Yarosz & Barnett, 2001, for a similar approach).
We explored paths to all child outcomes at 36 months of age
in the English-speaking sample. Significance levels were
divided by the total number of possible paths (13), yielding
a required significance level of .004 for each pathway. The
path model was particularly rigorous for 24- and 36-month
outcomes because it included all previous vocabulary and
reading levels as well as all control variables.
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Figure 3. Path model for English-spesking sample. " p < 004
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The first two pathways in the regression path model sup-
ported the first and second hypotheses (Figure 3). Read-
ing at each age predicted reading at the subsequent age,
and child verbal ability at each age predicted ability at the
next. In addition, 14-month reading predicted 36-month
reading above and beyond the effects of 24-month read-
ing. In the third hypothesized path, concurrent reading
was significantly associated with language development
at 14 and 24 months but was not associated with out-
comes at 36 months, with the many controls in the model.
Next, vocabulary development at 14 months was related
to reading at 24 months; a similar pattern was observed
for 14-month vocabulary and 36-month reading, but re-
sults did not reach path model significance. Finally, read-
ing at 14 and 24 months did not contribute to language
development at the subsequent age above the effects of
concurrent reading. These findings point to four simulta-
neous and complementary pathways: (a) early maternal
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reading leading to later reading, (b) early child vocabu-
lary leading to later language and cognitive ability, (c) 14-
and 24-month maternal reading associating concurrently
with child verbal ability, and (d) 14-month child vocabu-
lary development leading to 24-month maternal reading,
with reading reported by the mother. Effects at 14 and 24
months are direct, whereas at 36 months effects appear
to be indirect, occurring through earlier reading and vo-
cabulary. The model suggests that paths are set in motion
early, by 14 or 24 months.®

Simulated Means

We were interested in simulating potential advantages of
reading combined with the overarching Early Head Start
intervention. We computed simulated means from regres-
sion coefficients to show how language and cognitive
scores for children of mothers with very low verbal ability
(<85 on the W1J test of verbal ability) and somewhat high-
er verbal ability (>85) relate to cumulating three potential
supports or interventions (Early Head Start, daily reading,
and completing high school). These are variables that had
been significant in the previous regression analyses. We
created dichotomous variables for education (high school

Tabkle?

completion or not) and for reading (for English-speaking
children, daily reading at three assessment periods; for
Spanish-speaking children, daily reading at one assess-
ment period). As Table 7 shows, each of these three sup-
port variables adds about 1-4 points to children’s predict-
ed standardized cognitive and language scores for both
English- and Spanish-speaking children and for children
of both mothers with higher and lower verbal ability.

Summary of Findings

Table 8 summarizes research questions, analyses, and
findings. This study demonstrated that a majority of
mothers reported they were reading to infants and tod-
dlers with some frequency. At the same time, there was
wide variability among low-income mothers in patterns
of bookreading, with mothers who were White, those who
were more highly educated, and those who were parent-
ing firstborn children reading daily more consistently over
the three ages than were their counterparts. In regression
analyses to examine relations between reading and child
outcomes, we controlled for the variables of race/eth-
nicity, demographic risk, maternal education and verbal
ability, gender, birth order, Early Head Start enrollment,

Simpulated Memns for Mothers of Loap o Fligher Verbal Abdlity, by Camuleting Figh School Educntion, Farly Hand Start, and Dby Bockrending for

J6-Month Language anad Cogedtive Measures
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Reading at 14 months was associated with vocabulary at 14 months. Reading
at 24 months was amocated with vocabulary at 24 months, but, after

control ling for earlier reading and vombulry, concument reading at 36 months
was naot amodated with PPVT =111 ar MD1 scores at 36 months. Reading at 14

amd 24 mumths did not predict child woabulary or MU scores at the nest age.
Vocabularyat 14 months predicted reading at 24 manths, but wcabulary ot 24

mwinths did not predict resding at 56 months (Figure 5)
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the previous analyses.
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and maternal warmth. In the English-speaking group,
at 14 months, reading several times weekly or reading
daily was significantly related to vocabulary and compre-
hension. Findings were similar for vocabulary and MDI
scores at 24 months, even after controlling for children’s
14-month vocabulary. A pattern of daily reading over
three data points significantly related to child language
and cognitive outcomes at 36 months. Reading daily at
a minimum of one of the periods predicted language out-
comes for Spanish-speaking children. Regression path
analyses showed paths from early reading to later read-
ing, early vocabulary to later child language outcomes,
and 14-month vocabulary to 24-month reading. Paths for
concurrent reading revealed associations with vocabulary
at 14 and 24 months. Simulated means revealed that, for
children of mothers with low and higher verbal ability
(above and below a standardized score of 85), participa-
tion in Early Head Start, daily bookreading, and mother’s
completion of high school each contributed between 1

EHS was associated with a higher percentage of mothers who engaged in

daily book rea ding when children wene 24 and 36 months of age {Table 2jand

contributed 1-4 points to 3-month standardized language and cognitive
soores or children of mothens of ow and ]ug]mr vierbal abilities, and both for

with a higher peroenage of mothers reading sevenl tines a week over time
English- and Spanish-speaking children (Tabe 71

(Table 3).
32.EHS5, a pattern of daily reading over time, and completing high school each

and 4 points to standardized outcomes at a child age of 36
months for both English- and Spanish-speaking children.

E 7 = E Discussion
. 6§

" : g & g E —aé Findings from this study highlight the role of maternal
:E-b'ﬁ S :_5 -g E = E bookreading with children during the dynamic period
-l-; E E g E '13 B E of early language learning from 14 to 36 months of age.
& E = E 3 E g B = For English-speaking children, the period from 14 to 24
._E _':.: e E —E _E 3 : ‘E v months appears to be one during which child language
n..'%‘ E E s s E Bg A and maternal bookreading may together begin a “snow-
g - & E s 3 iéﬁ 'E ball” effect for subsequent bookreading experiences

k=) Ik z = Wy
¥ i : & E% = ..E? z and development. While less can be said about Spanish-
" ?‘g é EE _E E E E speaking Hispanics, owing to smaller sample size, posi-
i tive associations between bookreading and children’s lan-

31 Examined if EFHS was ﬂ:i;FL‘iffﬂJ‘l.t asan

guage and cognitive development were apparent around
36 months of age. The study underscores the importance

: g 'Q-E of targeting preliteracy interventions for low-income
E % E English-speaking children much earlier than previous
E sz research has suggested and points to the need for further
E % E study to determine optimal intervention timing for Span-
E i £ ish-speaking infants and toddlers. We address each of the
B ‘3 E specific findings in turn.
i =4

W ’2 K

-.E i % ;} Reading to Children
=

"E E E % The good news is that, by 14 months and increasing with
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age, nearly all of the study’s low-income children were
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read to with some regularity. Consistent with findings
from Head Start samples of children 3-5 years of age
in which weekly reading rates are similar to those for mid-
dle-income children (ACF, 2002a), reported reading rates
for the low-income infants and toddlers did not fall below
national averages (Britto et al., 2002). Thus, the message
about the importance of bookreading is reaching families
across a spectrum of U.S. society (National Academy of
Education, Commission on Reading, 1985), at least among
parents in programs where reading is stressed.

However, enormous variation existed across families.
Although many of the low-income mothers in our sample
were reading to their infants and toddlers every day, some
were not. Notably, children of color were less likely to be
read to daily, a difference that has been reported elsewhere
(ACF, 2002a; Bradley et al., 2001; Yarosz & Barnett,
2001). Children’s language experiences might be affected
by cultural differences (e.g., perhaps Hispanic children are
told rather than read stories) and might explain why both
English- and Spanish-speaking Hispanic mothers read sig-
nificantly less frequently to their 14-month-olds than did
mothers in other groups. However, the finding that read-
ing daily for at least some period during the first 3 years
of life related to TVIP receptive vocabulary and the MDI
for Spanish-speaking children underscores the importance
of investigating reading across cultural groups. Spanish-
speaking Hispanic families had far fewer children’s books
than did other families in the sample, suggesting that other
non-English-speaking families may also have limited ac-
cess to children’s books in their home languages. Although,
in the current study, we analyzed data from all English-
speaking children together to garner a picture of reading
experiences within a sample of low-income families, we
acknowledge the value of analyses that explore reading, its
meaning, and the availability of books for distinct racial/
ethnic groups.

Not surprisingly, maternal education was strongly as-
sociated with bookreading (see also Lyytinen et al., 1998;
Scarborough & Dobrich, 1994), and maternal verbal abil-
ity was related to bookreading. Bookreading with children
is part of a broader pattern of rich verbal input to children
that is characteristic of mothers with strong verbal skills
and high levels of education (Hoff, 2003). Intervention
programs such as Early Head Start may need to provide
additional supports to parents with low verbal/literacy
skills and lower levels of education to ensure that children

of these parents receive the language stimulation they need
for optimal language development.

Characteristics of children also influenced bookreading.
Firstborn children were more likely to be read to daily than
were later-born children, perhaps because the former had
fewer competing demands for their time. Consistent with
gender differences in early language development (Teale,
1986), boys were less likely to be read to daily than were
girls at 14 months, although gender differences narrowed
at later ages. However, boys still were overrepresented
among children who were rarely read to even at 36 months,
and they generally experienced less reading over time. It
is possible that parents perceive boys as less verbal, more
active, or harder to engage in reading activities. Additional
research is needed to reveal the parental perceptions and
beliefs that underlie gender-related differences and to de-
termine whether limitations in early preliteracy experiences
are associated with later school and reading difficulties for
low-income boys.

Participation in the Early Head Start program was as-
sociated with increased bookreading at ages 2 and 3,
as reported elsewhere (ACF, 2002b; Love et al., 2005).
This finding demonstrates that broad comprehensive par-
ent—child interventions outside of formal educational set-
tings, in addition to interventions that specifically target
bookreading behaviors, can influence literacy environ-
ments (Whitehurst et al., 1994). Early Head Start participa-
tion was not associated with bookreading among children
at age 14 months, as many children entered the program
late during their 1st year of life. However, Early Head Start
participation was related to a pattern of reading at least
several times a week over the study period.

Reading and Children's Language and Cognitive
Development

Our analyses show that, even after controlling for a range
of parent and child factors, concurrent reading is associated
with child language. Associations were strong for child vo-
cabulary production and comprehension at 14 months and
for vocabulary production at 24 months. Moreover, read-
ing daily or reading several days weekly was related to
language outcomes. Thus, the relations between bookread-
ing and language outcomes appear to be strong and direct
during the first 2 years of life. Given that we controlled
for earlier language, reading, and other variables, the 24-
month findings were particularly notable.
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At 36 months, the picture for language outcomes became
more complex, with earlier (24-month) daily reading having
a stronger association than concurrent reading with English—
speaking children’s receptive vocabulary. Daily reading over
time was also associated with 36-month language scores.
However, concurrent bookreading no longer related to child
measures by 36 months, when controls for earlier reading
were included in models. These patterns, combined with
findings from the path model, lead to the conclusion that as-
sociations between reading and language outcomes may be
more indirect by 36 months. This finding does not dimin-
ish the importance of reading to children at age 3. Rather, it
reinforces the importance of a pattern that begins early and
continues through the preschool years.

Concurrent reading at 14 months was not significantly
associated with general cognitive skills, perhaps because
the 14-month MDI assessment includes a more limited
number of language and communication items than the 24-
and 36-month MDIs. However, the relationship between
bookreading and cognitive development at 24 months was
quite robust, even after controlling for earlier vocabulary
and language experiences. Again, a pattern of daily reading
over time was the strongest predictor of the 36-month cog-
nitive outcome, once more suggesting more indirect effects
of bookreading as children enter the preschool years and the
importance of continued daily reading from 14 to 36 months
of age for English-speaking children.

Conversely, daily reading was associated with both lan-
guage and cognitive outcomes for Spanish-speaking children
at 36 months but not earlier, suggesting different patterns of
relations between early literacy experiences and language
and cognitive development for children from minority lin-
guistic or cultural backgrounds. It is possible that associa-
tions found between reading and child language and cogni-
tive development among Spanish-speaking children at ages
later than for English-speaking children were due to the
reduced access to children’s books in these families, at all
ages and particularly at 14 months. Because there are many
Spanish-speaking young children in the United States, it will
be important to continue to study the role of bookreading, as
well as other early literacy experiences, in fostering the lan-
guage and cognitive development of these children.

Path analyses yielded direct and indirect relations be-
tween reading and English-speaking child outcomes at the
three ages. The metaphor of a snowball seems to fit the way
in which reading frequency may relate to later outcomes—

exposure to reading supports early vocabulary gains that, in
turn, appear to lead to more reading and vocabulary growth.
Thus, bookreading frequency appears to associate with ear-
ly language and cognition through multiple processes that
gather momentum, beginning at least from age 14 months.
While this study cannot determine the direction of influ-
ence between reading and children’s language skills at 14
months, the link found from 14-month vocabulary to 24-
month maternal reading suggests that, in the earliest stag-
es of children’s productive language, more linguistically
advanced children encourage parents’ engagement in joint
bookreading as well as benefit from it. What might a mother
be responding to by reading to her child? At 14 months, it
might simply be the fact that her child is “talking” and thus
would likely benefit from, and be responsive to, the com-
municative exchanges offered by joint bookreading. Alter-
natively, parents might be tuned in more specifically to their
child’s vocabulary comprehension and production skills,
because language learning at this age concentrates on word
learning. Bookreading frequency later in toddlerhood may
conceivably reflect parents’ sensitivity to children’s broader
language skills (NICHD, 2005). The transactional relation-
ship between the child and the environment that our find-
ings suggest is in keeping with the developmental model
described by Sameroff and Fiese (2000) and hypothesized
previously in the bookreading literature (Lyytinen et al.,
1998; Scarborough & Dobrich, 1994).

The use of simulated means highlighted the additive ef-
fects of different combinations of potential intervention ex-
periences, which was important given that the context for the
current study was the Early Head Start intervention study.
Three supports, potentially subject to modification, were
highlighted in these simulations: Early Head Start enroll-
ment, daily maternal bookreading, and high school comple-
tion by mother. Means were simulated for mothers varying
in verbal ability (those scoring at or below 85 on the WJ and
those closer to average ability) and in English- and Spanish-
speaking subgroups. Each of the three variables added ap-
proximately 14 points to standardized score outcomes in all
groups, suggesting that broad comprehensive child develop-
ment programs such as Early Head Start could potentially
boost the current level of child language and cognitive im-
pacts by embedding targeted interventions that promote daily
bookreading and parental high school completion, even for
very low-ability mothers, a group that has been little studied
but that is served by programs such as Early Head Start.
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Limitations

Several cautions must be applied in interpreting the cur-
rent findings. First, we relied on mothers’ reports of their
bookreading with their children, which may be subject to
social desirability influences, and could belie intention ver-
sus behavior, an issue that is underscored by a positive skew
in the data. However, the measure of parental bookreading
used in this study is consistent with the measure used in
most other large studies, including FACES (ACF, 2003),
National Household Education Surveys (Nord, Lennon,
Lui, & Chandler, 1999), and the Early Childhood Longi-
tudinal Study-Birth Cohort (ECLS-B; NCES, 2005), all
of which have consistently demonstrated modest, positive
associations between parental daily bookreading and chil-
dren’s development. The findings in our own study were
also internally consistent, e.g., differences between the
program and control group in bookreading were similar
in effect sizes to program and control differences for other
parenting measures collected by videotaped and on-site ob-
servations (ACF, 2002b). We chose to address the positive
skew in the data, to some extent, by treating the variables as
dichotomous in initial analyses. It is important to note that
the study recruited parents of infants who were seeking an
intervention program; these parents may be a special subset
of low-income parents. It is also possible that low-income
parents of very young children “count” as bookreading
joint attention to books during the course of toddler play,
particularly considering that wordless and simple picture
books, typical of books for infants and toddlers, may be
somewhat accessible and present few literacy demands to
parents such as those in the current study. Thus, despite
some concerns, we think parental report remains the best
option for estimating bookreading frequency across large
samples of participants, short of large-scale ethnographic
work or video-supported time sampling in participants’
homes (each of which raises its own issues of feasibility
and participation burden). Nonetheless, appropriate caution
should be exercised in interpreting the results reported here
and elsewhere.

Similarly, we relied on maternal report of children’s vo-
cabulary at the earliest ages, a common and sometimes rec-
ommended (Diamond & Squires, 1993) strategy given the
difficulties of direct assessment of very young children’s
vocabulary. Whereas child language researchers in general
have tended to study very small samples of children and to
rely on diary studies (also a form of parent report) and/or

analysis of spontaneous speech to assess the vocabulary of
very young children, such approaches are not feasible in
large samples of participants. Some support for the validity
of the CDI with low-income families is offered by a previ-
ous study (Pan et al., 2004), in which moderate to strong
associations were found between spontaneous speech
samples and parent report. Parallel findings in the current
study for CDI and standardized cognitive scores offer reas-
surance that maternal report is not radically divergent from
measures derived from direct assessment. Moreover, in the
pattern, path, and simulated models, the outcome measures
were the MDI and PPVT/TVIP, which provided direct tests
of children’s cognitive and language status.

Another limitation is the exclusive focus on reading
between mothers and children. Many people other than
mothers (e.g., fathers, grandparents, older siblings, other
household members, and child-care providers) may read
to infants and toddlers. For example, Dickinson and De
Temple (1998) found that 83% of low-income mothers re-
ported people other than themselves read to their 3-year-
old children. Britto et al. (2002) reported that 29% of fa-
thers were daily readers. Given the dearth of research on
father—child reading (Gadsden, 2000), in future reports
we hope to expand the picture to include fathers and other
caregivers.

Furthermore, frequency of bookreading is only one
way of conceptualizing the bookreading experience.
Differences among families in the quality of talk during
bookreading can be of crucial importance, even without
variations in bookreading frequency, intensity, or timing.
Whitehurst et al. (1994) demonstrated positive effects
on low-income children’s vocabulary when parents and
teachers were instructed in dialogic reading, in which the
child learned to be the storyteller and the adult became
the facilitator of dialogue about the story. In one longi-
tudinal study of low-income families (De Temple &
Beals, 1991), the incidence of nonimmediate, interpretive
talk during bookreading related as strongly to child out-
comes as did the reported frequency of bookreading, and
this type of talk was much less frequent among young,
welfare-dependent, single mothers (De Temple & Snow,
1998) than among a more advantaged population. Less is
known about how the quality of bookreading relates to out-
comes for infants and toddlers, but at least one study docu-
mented meaningful variation in how expressively mothers
read to their toddlers (Britto & Brooks-Gunn, 2001). How-
ever, infants and toddlers are unlikely to participate in joint
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bookreading activity with any frequency if the bookreading
adult does not engage them in joint attention and does not
converse or read to them in an engaging fashion.

Finally, we do not suggest that bookreading represents
the totality of children’s home literacy experiences. Storch
and Whitehurst (2001) found that several indexes of the
home literacy environment, as well as the frequency of
shared reading, were related to children’s vocabulary and
conceptual knowledge in an ethnically diverse Head Start
population. Others propose that three dimensions of the
home language and literacy environment—Ilanguage and
verbal interactions, the learning climate, and the social-
emotional climate—relate to children’s development (Brit-
to & Brooks-Gunn, 2001; Rodriguez et al., 2005). Literacy
materials have also received attention. In particular, identi-
fication of specific children’s books is a more stable predic-
tor of child language than parent report of bookreading in
the preschool years (Sénéchal & LeFevre 2002; Sénéchal
et al., 1998). However, it is our view that during the infant
and toddler years, availability of books, at least at a mini-
mal level, is a requirement of shared bookreading, and that
very young children are not likely to experience gain from
books out of the context of shared reading.

Clearly, many elements (materials, maternal sensitivity,
specific opportunities to practice with adults seeking to un-
derstand and respond to the meaning of the child’s com-
munications) comprise important aspects of the language-
learning environments of young children. In the context of
broader language learning, shared bookreading between
parents and toddlers may provide a unique venue for fo-
cused language exchange, enabling responses to child lan-
guage and thinking and providing exposure to the mater-
nal language, scaffolding, and interaction that De Temple
and Snow (2003) and others describe as promoting child
vocabulary, conceptual understanding, and possibly other
aspects of language found to relate to subsequent com-
municative and literacy competence among older children
(NICHD, 2005).

As a final consideration, it is important to bear in mind
that the sample for the current study consisted of families
in poverty. On the one hand, the families in our study did
volunteer to participate in an intervention program, and
those retained in the current study were slightly more ad-
vantaged than those in the overall Early Head Start research
sample. We would have expected to observe even greater
variability in outcomes if more respondents at the bottom
end of the range had been included. On the other hand, we

would also expect greater variability when adding more
advantaged respondents from a typical U.S. sample. Thus,
the relatively robust direct and indirect relations between
bookreading and outcomes found within our low-income
sample are notable.

To summarize, this investigation makes several meth-
odological and empirical contributions to the study of the
preliteracy environments of low-income children. These
include (a) documenting considerable variation in the read-
ing patterns among subgroups within a low-income sam-
ple, including study of the reading patterns and availabil-
ity of books among Spanish-speaking mothers of children
younger than age 3, (b) revealing associations between
bookreading and English-speaking low-income children’s
development in lagged-effects models, while also control-
ling for a range of other factors, (c) demonstrating that
bookreading is associated with the language development
of Spanish-speaking children, (d) providing a heuristic
for studying the pathways by which early and intensive
bookreading experiences may both support and respond
to language development, and (e) documenting that early
bookreading among mothers of very low verbal ability,
as well as among those with higher verbal ability, may be
one of several potential factors that could be targeted for
special focus in the context of other interventions (such as
the Early Head Start comprehensive intervention program).
The study findings underscore the value of emphasizing
bookreading experiences for low-income infants and tod-
dlers and suggest subpopulations for which access to books
and encouragement to read could be intensified. However,
we believe that the main contribution of this study is to il-
lustrate the important associations with bookreading expe-
riences, particularly during the period from 14 to 24 months
of age for English-speaking children and before 36 months
of age for Spanish-speaking children. The study’s findings
point to the phase of early and rapid language learning as
a critical period for targeting bookreading, to enhance and
in response to children’s growing vocabularies. Dynamic
processes set in motion during this phase appear to have
important developmental implications for low-income chil-
dren growing up in a highly literate society.
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ENDNOTES

1. The sample was further divided into English speaking
(n=932) and Spanish speaking (n=169) for analyses examining
the relation of bookreading to child outcomes, based on whether
mothers reported English or Spanish as their primary language.
There were differences between the English- and Spanish-speak-
ing groups. Fewer English-speaking mothers were married and
living with a husband (26%) than was true for Spanish-speak-
ing mothers (47%). Spanish-speaking mothers were less likely
to have finished high school (37%) than English-speaking moth-
ers (81%). The mothers were somewhat similar in the percent
who were teens when the focus child was born (40% for Eng-
lish-speaking vs. 36% for Spanish-speaking). At 36 months, the

Spanish-speaking sample was defined by the child having a Test
de Vocabulario en Imagenes Peabody (TVIP) score, and thus had
been designated by the parent as Spanish speaking.

2. We further imputed scores using the sample means for nine
cases that were missing baseline data.

3. We further imputed two scores for the 14-month warmth
variable, one score for the 24-month warmth variable, and two
scores for the 36-month warmth variable. Because baseline data
were not available to impute missing values using a regression
model, we used the sample means.

4. At 14, 24, and 36 months, across the overall and regression
samples, 10-12% of the interviews with parents were in Span-
ish; versions of the interviews were translated into Spanish and
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reviewed for local idioms. At 14 and 24 months, 12% of the MDI
assessments were also conducted in Spanish; at 36 months, 14%
were in Spanish. Fewer than 1% of the interviews and no assess-
ments were conducted in languages other than English or Span-
ish, using translators.

5. The 1,101 mothers in the regression-only sample read only
slightly more frequently than did the mothers in the full readers
sample who were not part of the regression sample; thus, 49.5%
(vs. 47.1% of the no regression study sample) read daily to chil-
dren at 14 months, and 56.3% read daily at both 24 and 36 months
(vs. 55.4% and 53.5%, respectively, for mothers who were not in
the regression sample).

6. We also analyzed the likelihood of mothers reading at least
several times a week (vs. less often); because results were similar
to those for reading daily, they are not reported.

7. We also created interaction terms for race/ethnicity dum-
my variables by bookreading variables and for program/control
by bookreading variables. Of more than 200 interactions across
multiple analyses, only four were significant, fewer than would
be expected by chance. Nonsignificant interactions suggested that
predictions to outcomes for bookreading variables did not vary
significantly within these subgroups. Interaction terms were sub-
sequently dropped from the analyses.

8. Because we could not assume that patterns of associa-
tion found in the path model for the sample of English-speak-
ing dyads would hold true for subgroups, we tested the paths
separately for four major race/ethnicity groups: White, Black/
African American, Hispanic English-speaking, and Hispanic
Spanish-speaking, as well as for Early Head Start and control
groups (tables available upon request). In most cases, reduced
sample sizes precluded associations reaching significance lev-
els required for the path model, but we were able to determine
whether standardized coefficients were similar in magnitude to
those in the full model (or not). Paths for all but one of the
subgroups were similar to those found overall. However, the
patterns for Spanish-speaking Hispanics were different in
some respects from those of other groups. (Spanish-speak-
ing Hispanics were not included in the overall path models.)
For Spanish-speaking Hispanics, paths from bookreading at
one age to the next and from child language at one age to the
next held, but the expected concurrent associations between
bookreading and vocabulary at 14 and 24 months and between
14-month vocabulary and 24-month bookreading were not
observed. However, similar associations appeared later; rela-
tions between vocabulary at 24 months and bookreading at
36 months and between bookreading at 24 and 36 months and
outcomes at 36 months were observed.
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