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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 mothers. For English-speaking children, concurrent
reading was associated with vocabulary and comprehension at 14 months, and with vocabulary and cognitive
development at 24 months. A pattern 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 bookreading and

children’s vocabulary.

Parental bookreading to children during the pre-
school years is normative behavior in many North
American households (Bradley, Corwyn, McAdoo, &
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& Pellegrini, 1995; DeBaryshe, 1993; Ninio, 1983; Sé-
néchal & Cornell, 1993; Sénéchal, LeFevre, 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
failure because these activities provide children with
focused language experiences that tend to be similar
in quality to those routinely experienced by children
from more advantaged homes (De Temple & Snow,
2003; Snow, 1998; Snow, Burns, & Griffin, 1998, Snow
et al., 1976; Whitehurst 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-income infants and
toddlers, despite well-documented delays in lan-
guage and cognitive development among these chil-
dren by that age (Administration for Children and
Families [ACF], 2003; National Institute of Child
Health and Human 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 indi-
cates critical links between maternal bookreading and
children’s language and cognitive development at 14,
24, and 36 months. We propose a theoretically based
reciprocity model to elucidate the timing and path-
ways through which early literacy experiences may
affect language development 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 pre-
school-age children and their parents engage in reg-
ular 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 sam-
ples 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 lit-
eracy-related activities has been documented in these
households (Snow, 1987; Taylor & Dorsey-Gaines,
1988). Moreover, the gap in parent—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
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rates of parental reading to infants and toddlers are
more limited. Approximately 45% of parents of tod-
dlers in a representative U.S. sample reported read-
ing 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, His-
panic and African American mothers are less likely to
read to their children than are White, non-Hispanic
mothers (ACE 2002a; Bradley 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). Yar-
osz 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, compared 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 experiences for
children (DeBaryshe, 1995) have been associated
with more frequent bookreading. While demo-
graphic factors such as education level have been
found to be associated with bookreading, no studies,
until this one, have examined associations between
cumulative demographic risk factors and maternal
bookreading.

Fewer studies have acknowledged the contribu-
tion 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, although mothers differ
somewhat in the language they direct toward their
firstborn and their later-born children (Hoff-Gins-
berg, 1998; Jones & Adamson, 1987). Therefore, it is
worth investigating whether early bookreading var-
ies with child gender or birth order.

Developmental factors may be strongly related to
bookreading frequency (Deckner, 2002), perhaps as a
result of children’s developing language (Scarbor-
ough & 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 advanced 14-
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month-olds (Lyytinen et al., 1998). Others have re-
ported less interest in shared bookreading among
children with language delays (Kaderavek & Sulzby,
1998; Scarborough, Dobrich, & Hager, 1991). How-
ever, even though bookreading to very young chil-
dren 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 variables as pre-
dictors 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 children,
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 libraries, access to libraries is
constrained by residential patterns and economic
factors (Neuman & Celano, 2001). Approximately
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
parents with household incomes below the poverty
threshold (NCES, 1999). Families in geographically
isolated rural areas, in dangerous urban areas, or
without dependable, affordable means of transpor-
tation have more limited access to public library
collections than do their counterparts. For those re-
siding 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 sample than assessed elsewhere (e.g., De
Temple, 1999; Teale, 1986) and to extend the exami-
nation to low-income families with children younger
than 3 years of age.

Bookreading and Children’s Language and Cognitive
Development

Shared bookreading, typically measured by par-
ent report in correlational studies, has been shown to

be associated with the development of many skills
during the toddler and preschool 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 fic-
tional worlds represented symbolically in pictures
and text (Snow & Ninio, 1986), exposure to story
structures and conventions 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 comprehension and
symbolic gestures at 14 months, as well as with vo-
cabulary 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 prob-
lematic, 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
addressing 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 subgroup 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 chil-
dren, whose language learning 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 sample
that includes low-income English- and Spanish-
speaking mothers and children.

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

Although bookreading has been linked to chil-
dren’s outcomes, less is known about intensity and
timing of bookreading experiences and early devel-



opment. A national study of preschool-aged children
participating in Head Start (ACF, 2003) demonstrat-
ed that, compared with parents who read less fre-
quently, 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 literacy level, and the presence of books in
the home. Children 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 parents reported
reading “three to six times a week.” Reading three to
six times per week was associated with greater fall-
to-spring vocabulary gains than was reading less
frequently, and children whose parents reported
reading daily had even larger gains. In addition,
some research suggests that earlier regular experi-
ence with bookreading, beginning 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 inter-
action, that is likely to facilitate children’s develop-
ment, 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 in-
teraction around books can be realized only if chil-
dren 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 environmental inputs affect
one another reciprocally (Lewis & Rosenblum, 1974;
Sanson & Rothbart, 1995). A transactional 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 ef-
fects for children 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 var-
iability in children’s early language and cognitive
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development, including maternal level of education
(Arriaga, Fenson, Cronan, & Pethick, 1998; Bornstein,
Haynes, & Painter, 1998; Hoff, 2003) and maternal
verbal skills and verbal interactions with their chil-
dren (Bornstein et al., 1998; Hoff, 2003; Pan, Rowe,
Singer, & Snow, 2005). Some studies have shown
higher levels of language ability among White chil-
dren compared with those of other racial/ethnic
backgrounds in the United States (Tabors, Roach, &
Snow, 2001). Other characteristics also play a role in
early language and cognitive development. For ex-
ample, according 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). Likewise, firstborn chil-
dren tend to have slightly larger vocabularies than
do later-born children, at least during the early years
(Goldfield & Reznick, 1990; Hoff-Ginsberg, 1998).
Earlier levels of child verbal ability are also control-
led in lagged models.

Role of Intervention

Finally, intervention programs, such as Early
Head Start, may affect the literacy experiences
parents provide children, as well as early language
development in children (ACF, 2002b; Administra-
tion 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 intervention, a two-
generation, federal program now serving approxi-
mately 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 inter-
vention (such as Even Start) and does not univer-
sally 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 control 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 sev-
eral 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, in-
tensity, and patterns of maternal bookreading over
time in a relatively large sample, and assesses the
unique associations of bookreading with children’s
language and cognitive development after control-
ling 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 transactional 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
intervention. Specifically, we ask the following
questions:

1. How many mothers of low-income children
report engaging 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 access 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 infants and
toddlers (Bradley et al., 2001) or, if our study
findings are consistent with those of Head Start
studies of bookreading (ACEF, 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 moth-
ers? On the basis of prior studies (Bradley et al.,
2001; NCES, 1999), White mothers were ex-
pected to read more than African American
mothers, who in turn were expected to read
more than Hispanic mothers. Spanish-speaking
Hispanic mothers were expected to read the
least because they are relatively new to main-
stream U.S. traditions with respect to language
and preliteracy and might not have access to
children’s books in Spanish. Consistent with
the literature, mothers of firstborn children and
mothers of girls were expected to read more
than other mothers, but these differences 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 par-
allel those on reading frequency.

. Does bookreading relate concurrently and cu-

mulatively to children’s language and cogni-
tive development within English- and Spanish-
speaking subsamples? Consistent with find-
ings of studies of low-income 3- to 5-year-olds
(ACEF, 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 devel-
opment at every age, although effects might be
strongest at 14 or 24 months in an English-
speaking sample (DeBaryshe, 1995; Scarbor-
ough et al., 1991). Effects were expected to
increase with intensity, with a pattern of con-
sistent 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-speak-
ing households in the United States, analyses
for this subgroup were exploratory.

. What are the reciprocal effects of maternal

bookreading and child verbal ability over time?
We provide a heuristic path model to explore
the reciprocity of the influence of child vocab-
ulary and bookreading over time, in accord
with transactional models emphasizing the
bidirectionality of child and environmental in-
fluences (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 de-
velopment.

. 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 develop-
ment? 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 enrolled in the program late
in the 1st year of life. Both Early Head Start and
bookreading were expected to associate inde-
pendently to children’s development. These
relations were expected for English-speaking
children and possibly for Spanish-speaking
children.



Method

The data for this study are from the Early Head Start
Research 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 families at or below
the poverty level were recruited by Early Head Start
programs according to the programs’ normal pro-
cedures and randomly assigned into program and
control groups. Random assignment resulted in de-
mographically comparable groups (ACF, 2002b).
Families could enroll while a mother was pregnant
or any time before the child’s first birthday. Demo-
graphic information was collected at program en-
rollment 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 interviews 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 Development
(GED) diploma or high school degree at the time of
the study’s onset, and 26% were married and living
with a husband. 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.
Regression 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 assessments. 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 moth-
ers). Footnote 1 further describes English- and
Spanish-speaking 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
mothers. Despite small differences between the
two samples, however, there was substantial repre-
sentation of all major subgroups in the regression
sample.
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Measures

Demographic variables. Demographic data were
obtained at baseline and during follow-up inter-
views. In a few cases, mothers who missed certain
questions at baseline supplied the information later.
Table 1 presents descriptive statistics, by demo-
graphic 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 pat-
terns and as control variables in regression analyses
that examined relations between bookreading and
children’s language and cognitive outcomes.

Mothers identified their race or ethnicity by se-
lecting 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 American, (b) White, (c) His-
panic, English-speaking, (d) Hispanic, Spanish-
speaking, and (e) other. We distinguished between
English- and Spanish-speaking Hispanic mothers so
as to better interpret language development out-
comes (Garcia-Coll, 1995; Yarosz & Barnett, 2001). In
analyses that required dummy coding of racial
groups, White mothers 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 Eng-
lish- and Spanish-speaking groups, for the English-
speaking group, new dummy codes were formed as
described above excluding Spanish-speaking His-
panics and using White as the omitted referent
group.

Questions about the highest level of education and
years of education were asked at baseline and up-
dated at the time of the birthday interviews. If
baseline or updated education information was un-
available, 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 regres-
sion analyses. Education data were missing for three
respondents (at 14 months), and the sample mean
value was substituted. In the regression sample, the
average numbers of years of education for English-
and Spanish-speaking groups were 11.84 (5D = 2.08)
and 8.36 (SD =3.79) at 14 months, 11.05 (SD =2.02)
and 8.72 (SD=2354) at 24 months, and 12.09
(SD =1.94) and 8.73 (SD = 3.70) at 36 months.

A cumulative demographic risk variable was com-
puted by summing four dichotomous maternal risk
factors measured at baseline: (a) unmarried, (b) not
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Table 1
Sample Characteristics

Study Not in Regression In study sample not
Characteristic sample” sample® x sample® regression sample? x
N 2,495-2,581 389 -420 1,078 -1,101 1,434-1,480
Education 2,493 391 11.52** 1,061 1,434 6.84%
Less than HS/GED (%) 46.6 545 43.8 48.6
HS/GED (%) 28.8 27.9 29.3 28.4
More than (%)HS/GED 24.6 17.6 26.9 23.0
Age of mother® 2,518 395 0.21 (ns) 1,078 1,440 0.01 (ns)
Teenaged (%) 39.0 40.3 39.0 39.1
Not teenaged (%) 61.0 59.7 61.0 60.9
Lives 2,576 413 22.58*** 1,098 1,478 9.76**
With husband (%) 26.0 20.1 28.8 239
With others (%) 39.6 33.4 36.7 417
Alone (%) 34.5 46.5 34.5 34.4
Race/language’ 2,581 420 15.82** 1,101 1,480 17.53**
White (%) 36.6 35.2 40.9 33.4
African American (%) 34.2 32.6 32.4 35.5
Hispanic/Spanish (%) 17.3 15.7 15.3 18.7
Hispanic/English (%) 05.9 06.0 05.1 06.4
Other (%) 04.3 06.0 04.5 04.1
Missing (%) 01.8 04.5 01.8 01.8
Cumulative demographic risk® 2,581 420 12.10* 1,101 1,480 15.71%*
0 (%) 05.7 05.2 06.4 05.2
1 (%) 28.4 22.6 30.7 26.8
2 (%) 38.2 374 38.1 38.4
3 (%) 23.6 30.7 22.2 247
4 (%) 04.0 04.0 02.6 05.0
Status 2,506 393 7.69* 1,065 1,445 517
Employed (%) 24.1 18.3 25.7 23.0
In school (%) 21.9 211 22.9 21.1
Neither (%) 54.0 60.6 51.4 55.9
AFDC/TANF 2,581 420 8.52* 1,101 1,480 1.05 (ns)
Yes (%) 30.7 37.9 29.6 31.5
No (%) 69.3 62.1 70.4 68.5
Birth order 2,581 420 7.06* 1,101 1,480 0.46 (ns)
Firstborn (%) 61.6 68.6 62.4 61.1
Later born (%) 38.4 314 37.6 38.9
Gender 2,581 420 0.52 (ns) 1,101 1,480 0.95 (ns)
Male (%) 50.8 52.8 49.7 51.6
Female (%) 49.2 47.2 50.3 48.4
Programh 2,581 420 1.15 (ns) 1,011 1,480 1.81
EHS (%) 50.9 48.0 52.4 49.7
Control (%) 49.1 52.0 47.6 50.3

Note. All data were collected at baseline.

2Study sample” includes mothers who answered questions about bookreading.

P“Not in study sample” includes primary caregivers in the original EHS sample who did not answer questions about bookreading and
caregivers who were not mothers or applicants.

““Regression sample” includes mothers who completed interviews when their children were 14, 24, and 36 months of age and who had
child assessment data at 14 months.

4“Not in regression sample” includes mothers who answered questions about bookreading once and who did not meet criteria for the
selected sample.

¢“Age of mother” refers to the mother’s age when the child was born.

fThe race categories include a breakdown of Hispanic primary caregivers into those who were English speaking and those who were
Spanish speaking.

8“Cumulative demographic risks” include the following: mother was teenaged, was not married, was not in school, and was receiving
cash assistance.

hProgram” refers to whether the child was in the EHS program or the control group.

*p < .05, *Fp < .01, **Fp < .001.

AFDC = Aid to Families with Dependent Children; EHS = Early Head Start; GED = General Education Development diploma; HS = high
school; TANF = Temporary Assistance for Needy Families.



in school or employed, (c) teenagers at the time of the
target child’s birth, and (d) currently receiving wel-
fare cash assistance. Cumulative 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, preliminary
analyses showed that cumulative risk was a better
predictor of maternal bookreading and child out-
comes than were individual variables. English-
speaking mothers averaged 1.86 risks (SD = 0.94),
whereas Spanish-speaking mothers averaged 1.74
(5D =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 firstborn (62.4%), with
64.7% of English-speaking children being firstborn
and 49.7% of Spanish-speaking children being first-
born. Finally, families’ program status was deter-
mined by random assignment at baseline. About half
of the families were in the program (52.4%; 51.6% of
the English-speaking group and 56.8% of the Span-
ish-speaking group).

Mother verbal ability and warmth. The Woodcock—
Johnson Psychoeducational Battery—Revised, Pic-
ture Vocabulary Test (W]), a measure of maternal
expressive verbal ability requiring the mother to
provide verbal labels for a set of pictures (Woodcock
& Johnson, 1990), was administered to mothers
when their children were 24 months of age. Standard
scores were computed using the Woodcock—Mufioz
Language Survey Normative Update (Woodcock &
Munoz-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 compute standard scores. Data were
missing for 158 mothers. Therefore, to maintain
sample size and not considering attrition to be ran-
dom, we regressed observed W] scores on baseline
demographics, using ordinary least squares (OLS)
regression to impute missing scores on the WJ.” The
observed sample mean was 89.69, and the standard
deviation was 11.76 (imputed sample mean = 89.77;
SD = 11.14). Standardized scores ranged from 56 to
130. Outcomes with and without imputed values
were similar. When reporting descriptive data and
for the simulated means analyses, we divided the
sample into two groups ( < 85 and >85 on the WJ;
population mean = 100). Approximately 29% of the
sample scored at or below 85. Regression sample
English-speaking mothers averaged 91.67 (SD =

Mother - Child Bookreading in Low-Income Families 931

10.46) and Spanish-speaking mothers averaged 79.26
(5D =8.64).

We considered it important to control for mother—
child interaction more generally when estimating the
possible effect of mother—child bookreading on child
cognitive and language outcomes. Thus, at each of the
three ages, a measure of maternal warmth served as a
control, based on the Home Observation for Meas-
urement of the Environment (HOME; Caldwell &
Bradley, 1984). The variable measured responsive and
supportive parenting as observed during 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). Cron-
bach 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 W] scores.’ Regression sample English-
speaking mothers were rated slightly lower in ma-
ternal 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 [stories] 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 outcome variables for ordinal
scale analyses. Self-report of frequency of book-
reading 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 (Séné-
chal & LeFevre, 2002; Sénéchal, LeFevre, Thomas, &
Daley, 1998), given similarities among titles of in-
fant/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 mothers were asked,
“How many children’s books does your child have
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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 Communi-
cative 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 pro-
duce; this form yielded measures of vocabulary com-
prehension 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 chil-
dren produced; this form yielded a measure of vo-
cabulary 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 associa-
tions between raw scores on the CDI and observed
child language at 14 and 24 months were moderate
to strong and predicted receptive language mea-
sured 1 year later with the Peabody Picture Vocab-
ulary Test, Third Edition (PPVT-III) better than did
observed language production (Pan, Rowe, Spier, &
Tamis-LeMonda, 2004). Thus, we retained the CDI
measures 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
children. In both tests, the child is shown four pic-
tures and is asked to match a word that the inter-
viewer says out loud to the corresponding picture.
The PPVT-III has good internal consistency relia-
bility (Cronbach’s oo =.92—-.98) and correlates highly
(.8-.9) with intelligence tests. The authors’ report
split half reliabilities of .91 for children aged 3 years
and of .80 for children aged 2}-3 years. Cronbach os
for the PPVT-III and TVIP in a sample of low-in-
come 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 norming sample, MDI internal reliability was .88,
test—retest reliability ranged from .77 to .91, and the
MDI was correlated with other tests of cognitive
functioning, including the McCarthy Scales of Chil-
dren’s Abilities (.79) and the Wechsler Preschool and
Primary Scale of Intelligence—Revised (.73). Al-

though the Bayley MDI provides a score on chil-
dren’s general cognitive status, many items tap
children’s emerging receptive and productive lan-
guage skills, with language items becoming in-
creasingly prominent at the 24- and 36-month
assessments. For example, at 14 months, experi-
menters ask infants to point to named pictures (re-
ceptive language) or to name objects in pictures
(productive language). At 24 months, assessments
are made of children’s ability to combine words and
gestures, understand complex commands with de-
scriptive words (e.g., color names), use of preposi-
tions, oral counting, and repetition of sequences. By
36 months, items include assessments of whether
children ask questions, produce multiword utter-
ances, 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 to-
kens 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 availabil-
ity of children’s books at each age among families
with different characteristics (e.g., education levels).
Second, we report results of logistic regression
analyses in which significant background variables
were examined for their relationships to reported
reading at each age. To address the third research
question—whether reported mother—child book-
reading frequency relates to child language and
cognitive outcomes at 14, 24, and 36 months—we
present results of three sets of regression analyses:
one using concurrent bookreading 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-esti-
mated simulated means model the separate 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 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 characteris-
tics. Table A1l presents chi-square analyses of the full
study sample showing associations between report-
ed bookreading and mother characteristics (i.e.,
verbal ability, education, 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 W] scale
(population mean = 100) read books more frequently
to their 14-month-old children than did their re-
spective counterparts. White, African American, and
English-speaking Hispanic mothers reported read-
ing 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
differences 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
paralleled 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,
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Figure1. Percentage of mothers reporting bookreading at 14, 24,
and 36 months.
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Figure2. Percentage of mothers reporting availability of children’s
books at 14, 24, and 36 months.

and 77.6% of African American children had five or
more children’s books when they were 14 months
old, whereas only 58.5% of Spanish-speaking His-
panic 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 re-
gression sample, to examine the influence of multi-
ple 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-speak-
ing Hispanic, and Spanish-speaking Hispanic
mothers were less likely than were White mothers to
report reading to their children daily (odds ra-
tios =0.59, 0.42, and 0.61, respectively). Maternal
education level (1.11), verbal ability (1.02), and par-
ticipation 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 in-
crease the chances that children would be read to
daily, as reported by their mothers. African Ameri-
can children (0.66) and Spanish-speaking Hispanic
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Table2

Logistic Regression Predictors of Daily Reading and Reading Rarely at 14, 24, and 36 Months

14 months 24 months 36 months
Predictor Daily Rarely Daily Rarely Daily Rarely
(White, omitted)
African American 0.08(0.16)1.08  —.18(0.28)0.83 —0.54 (0.17) 0.59*** — 23(0.44)0.80 — .42(0.17)0.66™ 0.43(0.43)1.54
Hispanic/Spanish —0.50(0.23)0.60* 64(0.32)1.89 —0.49 (0.23) 0.61* 46(047)1.59 — .44(0.23)0.64 0.72(0.51)2.05
Hispanic/English —0.61(0.30)0.54* 23(0.46)1.26  —0.75 (0.30) 0.42* 23(0.69)1.25 —.33(0.30)0.72 1.03(0.60)2.80
Other —0.49(0.31)0.61  —.15(0.56)0.86 —0.33 (0.32) 0.72 54(0.68)1.72 —.23(0.32)0.80  —0.30(1.07)0.74
Missing race —1.12(0.55)0.33 82(0.58)2.27 —2.12(0.67) 0.12**  .31(0.80)1.37 42(0.52)1.52 0.58(0.90)1.79
Risk —0.03(0.070.97  —.08(0.11)0.92 0.02(0.07) 1.02  —.20(0.16)0.82 —.01(0.07)0.99 0.08(0.16)1.09
Maternal verbal ability 0.01(0.01)1.01 ~ —.03(0.01)0.97** 0.02 (0.01) 1.02** —.05(0.02)0.95** .02(0.01)1.02** —0.05(0.02)0.96**
Maternal education 0.08(0.03)1.08  —.09(0.04)0.92 —1.1 (0.03) 1.11** —.15(0.05)0.87** .13(0.03)1.14™** —0.11(0.06)0.90
Firstborn 0.31(0.13)1.36*  —.33(0.20)0.72 0.37 (0.14) 1.45™* — .22(0.30)0.45 41(0.14)1.50** —0.34(0.30)0.80
Male —0.40(0.13)0.67***  32(0.20)1.38 —0.17 (0.13) 0.85 34(0.28)1.41 —.11(0.13)0.91 0.68(0.29)1.97*
EHS program —0.19(0.13)0.83  —.38(0.20)0.68 0.34 (0.13) 1.41** — .66(0.29)0.52*  26(0.13)1.29* —0.38(0.28)0.69
N 1,101 1,101 1,101 1,101 1,101 1,101
x> 72.69 77.62 108.37 7457 99.35 57.82
Cox and Snell R? 0.06 (11) .07 (11) 0.09 (11) 07 (11) .09 (11) 0.05 (11)

Note. Logistic regression analyses compared mothers who read daily with all others and mothers who read rarely with all others at 14, 24,
and 36 months. Values are unstandardized B coefficients, followed by the standard errors in parentheses and the exponential B values.
Models included mother’s race (African American, Hispanic English-speaking, Hispanic Spanish-speaking, other race, and missing race,
with White as the omitted referent group); mother’s number of demographic risks (summed score of whether a teenaged parent, employed
or in school, married, and receiving Aid to Families with Dependent Children at the time of random assignment); mother’s Woodcock —
Johnson Picture Vocabulary score; mother’s highest level of education; whether the child was firstborn; whether the child was male; and
whether the child was in the EHS program. We also computed reading several times per week versus all other levels of reading, but results

were similar to those for daily reading and are not reported here.

*p < .05, **p < .01, ***p < .001.
EHS = Early Head Start.

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 exam-
ined factors associated with patterns of children’s
exposure to reading during the infant and toddler
years (Table 3). One fourth (27%) of the mothers re-
ported reading to their children daily at all three ages
(14, 24, and 36 months). African American and
Spanish-speaking Hispanic mothers were less likely
than White mothers to report doing so (odds ra-
tios = 0.54 and 0.39, respectively). Each year of ma-
ternal 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 during at least two of the time
points (24%), whereas the rest reported reading
several times a week at only one or none of the as-

sessment 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-speaking mothers. The regression-
sample English-speaking mothers reported that
children at 14 months of age comprehended 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 aver-
age of 55.92 words (SD=22.10, range 0-100,
n=906). Spanish-speaking mothers reported that
their children at 14 months comprehended an aver-
age of 45.15 words (SD=20.70, range=2-89,
n=169) and produced 9.72 words (SD=10.71,



Table 3
Logistics Regression Predictors of Reading Patterns at Three Ages
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Daily at three ages

Several times a week at
two ages but not three

At least several times a
week at three ages

n =300

Predictor (27.2% of sample)

n =310
(28.2% of sample)

n =265
(24.1% of sample)

(White, omitted)

African American —0.61 (0.26) 0.54*
Hispanic/Spanish —0.95 (0.36) 0.39**
Hispanic/English -111 (0.44) 0.33*
Other —0.81 (0.50) 0.11
Missing race —2.98 (1.34) 0.05*
Risk —0.02 0.11) 0.98
Maternal verbal ability 0.02 (0.01) 1.02*
Maternal education 0.25 (0.06) 1.29%%*
Firstborn 0.65 (0.22) 1.91%*
Male —0.35 (0.20) 0.71*
EHS program 0.21 (0.20) 1.27
x> 119.74

Cox and Snell R? 0.20 11

—.30 (.24) 0.74 —.02 (.24) 0.98
—.59 (.35) 0.56" -32 (.33) 0.77
— 84 (42) 0.43* — 81 (.43) 0.45"
— .08 (.45) 0.93 — .38 (:49) 0.69
— 48 (.73) 0.62 .18 (.59) 1.19
.06 (11) 1.06 —.10 (11) 0.91
04 (.01) 1.04** .01 (.01) 1.01
13 (.05) 1.14* .02 (.04) 1.02
.60 (.21) 1.83** 01 (.19) 1.01
— 47 (.19) 0.63* -1 (.19) 0.90
.50 (.19) 1.64** 21 (.19) 1.24
85.9 13.54
15 11) .04 (11)

Note. In three separate logistic regression analyses, daily reading at three ages (1 = 300), reading several times a week at three ages
(n = 310), and reading several times a week at two ages (1 = 265) were compared with reading a maximum of several times a week at one
age or less (n=226). Bookreading was assessed at 14, 24, and 36 months. Values are unstandardized B coefficients, followed by the
standard errors in parentheses and the exponential B values. Models included mother’s race (African American, Hispanic English-
speaking, Hispanic Spanish-speaking, other race, and missing race, with White as the omitted referent group); mother’s number of de-
mographic risks (summed score of whether a teenaged parent, employed or in school, married, and receiving Aid to Families with
Dependent Children at the time of random assignment); mother’s Woodcock —Johnson Picture Vocabulary score; mother’s highest level of
education; whether the child was firstborn; whether the child was male; and whether the child was in the EHS program.

*p < .05, **p < .01, ***p < .001.
EHS = Early Head Start.

range = 1-57). At 24 months, their children 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-speaking 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=3803) and for children in the Spanish-speaking
sample, 85.30 (SD = 13.58, range = 49-112, n = 149).
At 36 months, the average MDI score for English-
speaking children was 91.83 (SD =12.14, range =
49-127, n =770). For Spanish-speaking 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
associations 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 outcome, separate analyses
were conducted using each of the following dichot-
omous reading variables: (a) daily versus all other
frequencies, (b) several times per week or more ver-
sus all other frequencies, and (c) rarely versus all
other frequencies.” For the English-speaking mothers
at 14 months, all three levels of concurrent reading
were associated with child vocabulary and compre-
hension, 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 reported
reading and outcomes at 14 or 24 months (not
shown). At 14 months only, reading several times a
week was associated with comprehension (SB = .18,
p =.03), and at 24 months only, reading several times
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a week was marginally associated with child vocab-
ulary (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
language and cognitive skills. Questions of how early
the relations between mother—child joint bookread-
ing and outcomes are observable and of how the
intensity of bookreading associates with outcomes
(e.g., daily or several times a week) are of theoretical
and applied interest. Thus, for each age, reading
variables were dummy coded for daily reading and
for reading several times per week, with reading
fewer than several times per week as the referent
group. This analysis examined separately the asso-
ciations between child outcomes and daily reading,
reading several times a week, and reading concur-
rently versus at a previous age (Table 5).

With respect to the frequency of bookreading and
outcomes at both 14 and 24 months, coefficients were
significant for reported reading several times a week,
as well as for daily reading (for 14-month CDI
comprehension and production, 24-month CDI pro-
duction, and 24-month MDI, but not for 14-month
MDI). However, for 36-month outcomes with earlier
reading controlled, there were no significant effects.
With respect to timing and language outcomes,
bookreading at 14 months failed to add any predic-
tive value to 24-month outcomes above the effects of
concurrent bookreading. However, reading daily at
24 months did marginally predict PPVT-III scores at
36 months, suggesting that 24-month daily reading
may associate with both concurrent and later out-
comes, as shown in Table 5. On the other hand,
concurrent 36-month daily reading was associated
with TVIP scores and MDI scores among children
completing the assessments in Spanish (5B = .26 and
27, p=.07 and .08, respectively), again suggesting
that, for Spanish-speaking children, relations be-
tween 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 reading frequency alone, as re-
ported by mothers. To explore this possibility, we
created three dummy variables to represent patterns
of daily reading: daily reading at three ages, reading
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 consistent 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 subgroup versus all other lesser
frequencies of reading. Spanish-speaking children
who had been read to daily during at least one of the
measurement periods had significantly higher 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 book-
reading and to further understand effects related to
timing. We hypothesized five pathways to maternal
reading and children’s language and cognitive out-
comes at 36 months: (a) a direct path from early to
later reading, (b) a direct path from early to later
child language and cognitive abilities, (c) paths from
maternal reading to concurrent child language and
cognitive outcomes, (d) paths from maternal reading
to later child language and cognitive outcomes, and
(e) paths from child language ability to later mater-
nal reading.

We used the same maternal and child control
variables in the path model as in the previous anal-
yses and created a single 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 con-
tinuous variable in order to complete the regression
path analyses that would provide a test of our pro-
posed model. Although intervals between reported
levels of reading were not necessarily equidistant, we
considered the use of a continuous variable justifiable
in examining the relative effects of reading and a
child’s emerging language on later ability and later
reading (see Yarosz & Barnett, 2001, for a similar ap-
proach). We explored paths to all child outcomes at 36
months of age in the English-speaking sample. Sig-
nificance 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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Mother - Child Bookreading in Low-Income Families 939

Table 6
Reading Patterns as Predictors of 36-Month Language and Cognitive Outcomes

Predictor PPVT-1II MDI English TVIP MDI Spanish
(White, omitted)

African American —2.00 (1200 —.06 —4.40 (095) —.18***

Hispanic 0.19 (2.14) .00 -129 (1.68) —.03

Other race -1.18 (242) -.02 —-239 (1900 -—.04

Race missing 3.09 (4.95) .02 173 (2.81) .02

Risk —-0.63 (057) —.04 —-029 (045 -.02

Maternal verbal ability 0.35 (0.06) 237 0.17 (0.04) 5% 0.03 (0.10) 0.04 0.10 (0.18) .07
Maternal highest ed 113 (0.31) 3% 1.01  (0.23) 16%** 020 (0.22) 0.10 0.48 (0.37) 15
Firstborn -032 (1.05 -.01 —-075 (0.84) —-.03 0.61 (1.51) 0.04 —-0.12 (54) -—.01
Male -293 (1.000 -.10*"* —156 (0790 —.06* 022 (1.42) 0.02 035 (2.42) .02
EHS program 2.56 (1.00) .08* 1.52  (0.79) .06+ 1.40 (1.44) 0.10 4.54 (2.45) .19*
Maternal warmth 256  (0.63) 4% 2.77  (0.51) A8 049 (1.22) —0.04 1.26  (241) .05
Always daily reading 452  (2.08) 14* 340 (1.57) 13*

Read. several times/wk 1.85 (2.00) .06 151 (@1.47) .07

Some several times/wk 1.61 (2.10) .04 1.48 (1.58) .05

Any daily read. (Span) 301 (1.46) 021* 510 (53  21*
14-month vocabulary 0.17  (0.05) 2% 0.09  (0.04) .08* —0.08 (0.11) —-0.08 021 (0.17) 12
N 765 770 108 99

R* F (df) 020 14.07 (15,749) 021 14.23 (15,754) 001 1.11 (8,99 0.08 206  (8.90)

Note. In ordinary least squares regression analyses, the 36-month outcomes were regressed on reading and control variables. Values are
unstandardized B coefficients, followed by the standard errors in parentheses and the standardized Bs. Models controlled for child’s gender;
whether the child was firstborn; 14-month vocabulary; mother’s Woodcock —Johnson Picture Vocabulary score; mother’s highest level of
education; mother’s race (African American, Hispanic, other, and missing race, with White as the omitted referent group); mother’s number
of demographic risks (summed score of whether a teenaged parent, employed or in school, married, and receiving Aid to Families with
Dependent Children at the time of random assignment); maternal warmth; and whether child was in the Early Head Start program.
Analyses for Spanish speaking (two columns on the right) did not control for race/ethnicity variables and risk to reduce the total number of
variables. Pattern dummy variables across three points in time were created as follows: daily reading at three times (always daily), reading
at least several times a week at three times (but not daily three times), and reading at least several times a week for two of the three times.
For all, the omitted referent group was reading less than several times a week for two of the three times measured (rarely reading). For
Spanish speaking, a pattern variable of reading once during the study period was created (compared with never daily reading).

*p < .05, **p < .01, ***p < .001.

MDI = Bayley Mental Scales of Infant Development; PPVT -III = Peabody Picture Vocabulary Test—third edition; TVIP = Test de
Vocabulario en Imagenes Peabody.

The first two pathways in the regression path
B = 15 (03w model supported the first and second hypotheses
= (Figure 3). Reading at each age predicted reading at
. the subsequent age, and child verbal ability at each

Reading P2 LN Reading | 222 LODTf Reading age predicted ability at the next. In addition, 14-
; B = .10 (00)** month reading predicted 36-month reading above

B = .10 (90)* and beyond the effects of 24-month reading. In the

B=16(31" third hypothesized path, concurrent reading was

v ) significantly associated with language development
Vocabulary | _P=-39 (OO J'yocapulary | P =22 (037 at 14 and 24 months but was not associated with
outcomes at 36 months, with the many controls in

. the model. Next, vocabulary development at 14

A28 (025 months was related to reading at 24 months; a sim-

ilar pattern was observed for 14-month vocabulary

L month 24-month J6-month and 36-month reading, but results did not reach path

model significance. Finally, reading at 14 and 24

Figure3. Path model for English-speaking sample. *"p < 004 ponths did not contribute to language development

Note that all the paths included in the figure meet the criterion of

significance, p < .004. Figures are standardized B coefficients (SE).
MDI = Bayley Mental Scales of Infant Development; PPVT-
IIT = Peabody Picture Vocabulary Test—third edition.

at the subsequent age above the effects of concurrent
reading. These findings point to four simultaneous
and complementary pathways: (a) early maternal
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reading leading to later reading, (b) early child vo-
cabulary leading to later language and cognitive
ability, (c) 14- and 24-month maternal reading asso-
ciating concurrently with child verbal ability, and (d)
14-month child vocabulary 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 vocabulary.
The model suggests that paths are set in motion
early, by 14 or 24 months.®

Simulated Means

We were interested in simulating potential ad-
vantages of reading combined with the overarching
Early Head Start intervention. We computed simu-
lated means from regression coefficients to show
how language and cognitive scores for children of
mothers with very low verbal ability (< 85 on the W]
test of verbal ability) and somewhat higher 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 varia-
bles for education (high school completion or not)

Table 7

and for reading (for English-speaking children, daily
reading at three assessment periods; for Spanish-
speaking children, daily reading at one assessment
period). As Table 7 shows, each of these three sup-
port variables adds about 1-4 points to children’s
predicted standardized cognitive and language
scores for both English- and Spanish-speaking chil-
dren and for children of both mothers with higher
and lower verbal ability.

Summary of Findings

Table 8 summarizes research questions, analy-
ses, and findings. This study demonstrated that a
majority of mothers reported they were reading to
infants and toddlers 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
parenting 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/ethnicity, de-
mographic risk, maternal education and verbal
ability, gender, birth order, Early Head Start en-

Simulated Means for Mothers of Low and Higher Verbal Ability, by Cumulating High School Education, Early Head Start, and Daily Bookreading for

36-Month Language and Cognitive Measures

MDI MDI
Group PPVT-1II English TVIP Spanish
Low verbal ability (no HS, no EHS, no daily reading) 73.55 85.70 91.95 83.19
Low verbal ability+HS 77.60 88.80 92.88 87.73
Low verbal ability+HS+EHS 80.26 90.44 94.29 91.80
Low verbal ability+HS+EHS+daily reading 83.78 92.85 97.11 94.60
Higher verbal ability (no HS, no EHS, no daily reading) 81.72 88.89 95.67 93.95
Higher verbal ability+HS 84.11 91.03 97.25 94.87
Higher verbal ability+HS+EHS 86.77 95.40 98.07 100.79
Higher verbal ability+HS+EHS+daily reading 90.23 96.04 100.83 103.57
Sample average 84.29 91.83 94.73 90.17
N 765 770 108 99

Note. Using regression coefficients from the previous analysis (Table 6), regression-simulated means were calculated for all combinations of
low and higher verbal ability ( < 85 on the Woodcock —Johnson test of verbal ability vs. >85); HS education (<HS vs.>HS); EHS program
or not; and whether the mother reported reading daily to the child at each of the three interviews. Models for English-speaking children
controlled for child gender; whether the child was firstborn; 14-month vocabulary; mother’s race (African American, Hispanic, other, and
missing race, with White as the omitted referent group); mother’s number of demographic risks (summed score of whether a teenaged
parent, employed or in school, married, and receiving Aid to Families with Dependent Children at the time of random assignment); and
maternal warmth. Models for Spanish-speaking children did not include mother’s race/ ethnicity or risk to reduce the number of variables in
this smaller sample. For simplicity, only eight of the 16 possible combinations are reported here. Other combination patterns were very
similar to those seen here.

EHS = Early Head Start; HS = high school; MDI = Bayley Mental Scales of Infant Development; PPVT —III = Peabody Picture Vocabulary
Test —third edition; TVIP = Test de Vocabulario en Imagenes Peabody.
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Table 8. (Contd)

Findings

Analyses

Research Questions

Reading at 14 months was associated with vocabulary at 14 months. Reading

at 24 months was associated with vocabulary at 24 months, but, after

months for English-speaking children. This

model controlled for the same variables as in

the previous analyses.

controlling for earlier reading and vocabulary, concurrent reading at 36 months

was not associated with PPVT -1III or MDI scores at 36 months. Reading at 14
and 24 months did not predict child vocabulary or MDI scores at the next age.

Sensitivity analyses were conducted for

separate race/ethnicity and EHS/control

groups (Endnote 8).

Vocabulary at 14 months predicted reading at 24 months, but vocabulary at 24

months did not predict reading at 36 months (Figure 3)
5-1. As reported in other papers (ACFE, 2002b; Love et al., 2005) participation in

5-1. Examined if EHS was significant as an

5. What is the role of EHS in maternal

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

independent predictor in logistic

bookreading?

daily bookreading when children were 24 and 36 months of age (Table 2) and
with a higher percentage of mothers reading several times a week over time

regression analysis described above

(analyses 2-1 and 2-2).
5-2. Regression-simulated means were

How does EHS in combination with

maternal bookreading relate to children’s
language and cognitive development?

(Table 3).
5-2. EHS, a pattern of daily reading over time, and completing high school each

computed for combinations of EHS,

contributed 1-4 points to 36-month standardized language and cognitive
scores for children of mothers of low and higher verbal abilities, and both for

English- and Spanish-speaking children (Table 7)

reading daily, and high school completion
(mother’s) for mothers with low verbal

ability (W] scores < 85) or higher ability

(>85), controlling for other variables as in

previous analyses
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rollment, and maternal warmth. In the English-
speaking group, at 14 months, reading several
times weekly or reading daily was significantly
related to vocabulary and comprehension. 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 lan-
guage and cognitive outcomes at 36 months.
Reading daily at a minimum of one of the periods
predicted language outcomes for Spanish-speaking
children. Regression path analyses showed paths
from early reading to later reading, early vocabu-
lary to later child language outcomes, and 14-
month vocabulary to 24-month reading. Paths for
concurrent reading revealed associations with vo-
cabulary at 14 and 24 months. Simulated means
revealed that, for children of mothers with low and
higher verbal ability (above and below a stand-
ardized score of 85), participation in Early Head
Start, daily bookreading, and mother’s completion
of high school each contributed between 1 and 4
points to standardized outcomes at a child age of 36
months for both English- and Spanish-speaking
children.

Discussion

Findings from this study highlight the role of ma-
ternal bookreading with children during the dy-
namic period of early language learning from 14 to
36 months of age. For English-speaking children, the
period from 14 to 24 months appears to be one
during which child language and maternal book-
reading may together begin a “snowball” effect for
subsequent bookreading experiences and develop-
ment. While less can be said about Spanish-speaking
Hispanics, owing to smaller sample size, positive
associations between bookreading and children’s
language and cognitive development were apparent
around 36 months of age. The study underscores the
importance of targeting preliteracy interventions for
low-income English-speaking children much earlier
than previous research has suggested and points to
the need for further study to determine optimal in-
tervention timing for Spanish-speaking infants
and toddlers. We address each of the specific find-
ings in turn.

Reading to Children

The good news is that, by 14 months and in-
creasing with age, nearly all of the study’s low-in-
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come children were 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 middle-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 moth-
ers in our sample were reading to their infants and
toddlers every day, some were not. Notably, chil-
dren 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 significantly less frequently
to their 14-month-olds than did mothers in other
groups. However, the finding that reading 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 im-
portance 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 access to
children’s books in their home languages. Al-
though, 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 associated with bookreading (see also
Lyytinen et al., 1998; Scarborough & Dobrich, 1994),
and maternal verbal ability was related to book-
reading. 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). Interven-
tion 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 lan-
guage development.

Characteristics of children also influenced book-
reading. 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 un-
derlie gender-related differences and to determine
whether limitations in early preliteracy experiences
are associated with later school and reading diffi-
culties for low-income boys.

Participation in the Early Head Start program was
associated with increased bookreading at ages 2 and
3, as reported elsewhere (ACF, 2002b; Love et al.,
2005). This finding demonstrates that broad com-
prehensive parent—child interventions outside of
formal educational settings, in addition to interven-
tions that specifically target bookreading behaviors,
can influence literacy environments (Whitehurst et
al.,, 1994). Early Head Start participation 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. Associa-
tions were strong for child vocabulary production
and comprehension at 14 months and for vocabulary
production at 24 months. Moreover, reading daily or
reading several days weekly was related to language
outcomes. Thus, the relations between bookreading
and language outcomes appear to be strong and di-
rect 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.



At 36 months, the picture for language outcomes
became more complex, with earlier (24-month) daily
reading having a stronger association than concur-
rent reading with English—speaking children’s re-
ceptive 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 associations between reading and
language outcomes may be more indirect by 36
months. This finding does not diminish the impor-
tance of reading to children at age 3. Rather, it rein-
forces the importance of a pattern that begins early
and continues through the preschool years.

Concurrent reading at 14 months was not signif-
icantly associated with general cognitive skills, per-
haps because the 14-month MDI assessment includes
a more limited number of language and communi-
cation items than the 24- and 36-month MDIs.
However, the relationship between bookreading and
cognitive development at 24 months was quite ro-
bust, 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 cognitive outcome, once more suggesting
more indirect effects of bookreading as children en-
ter the preschool years and the importance of con-
tinued daily reading from 14 to 36 months of age for
English-speaking children.

Conversely, daily reading was associated with
both language and cognitive outcomes for Spanish-
speaking children at 36 months but not earlier, sug-
gesting different patterns of relations between early
literacy experiences and language and cognitive de-
velopment for children from minority linguistic or
cultural backgrounds. It is possible that associations
found between reading and child language and
cognitive 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-speak-
ing young children in the United States, it will be
important to continue to study the role of book-
reading, as well as other early literacy experiences, in
fostering the language and cognitive development of
these children.

Path analyses yielded direct and indirect relations
between reading and English-speaking child out-
comes 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 sup-
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ports early vocabulary gains that, in turn, appear to
lead to more reading and vocabulary growth. Thus,
bookreading frequency appears to associate with
early language and cognition through multiple
processes that gather momentum, beginning at least
from age 14 months. While this study cannot deter-
mine the direction of influence between reading and
children’s language skills at 14 months, the link
found from 14-month vocabulary to 24-month ma-
ternal reading suggests that, in the earliest stages 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 communicative ex-
changes offered by joint bookreading. Alternatively,
parents might be tuned in more specifically to their
child’s vocabulary comprehension and production
skills, because language learning at this age con-
centrates on word learning. Bookreading frequency
later in toddlerhood may conceivably reflect parents’
sensitivity to children’s broader language skills
(NICHD, 2005). The transactional relationship be-
tween 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 litera-
ture (Lyytinen et al., 1998; Scarborough & Dobrich,
1994).

The use of simulated means highlighted the ad-
ditive effects of different combinations of potential
intervention experiences, which was important giv-
en 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 enrollment,
daily maternal bookreading, and high school com-
pletion by mother. Means were simulated for
mothers varying in verbal ability (those scoring at or
below 85 on the W] and those closer to average
ability) and in English- and Spanish-speaking
subgroups. Each of the three variables added ap-
proximately 1-4 points to standardized score out-
comes in all groups, suggesting that broad
comprehensive child development programs such as
Early Head Start could potentially boost the current
level of child language and cognitive impacts by
embedding targeted interventions that promote
daily bookreading and parental high school com-
pletion, 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 current findings. First, we relied on mothers’
reports of their bookreading with their children,
which may be subject to social desirability influ-
ences, and could belie intention versus behavior,
an issue that is underscored by a positive skew in
the data. However, the measure of parental book-
reading used in this study is consistent with the
measure used in most other large studies, including
FACES (ACEF, 2003), National Household Education
Surveys (Nord, Lennon, Lui, & Chandler, 1999), and
the Early Childhood Longitudinal Study-Birth
Cohort (ECLS-B; NCES, 2005), all of which have
consistently demonstrated modest, positive associ-
ations between parental daily bookreading and
children’s development. The findings in our own
study were also internally consistent, e.g., differ-
ences between the program and control group in
bookreading were similar in effect sizes to program
and control differences for other parenting meas-
ures collected by videotaped and on-site observa-
tions (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 sam-
pling in participants’” homes (each of which raises
its own issues of feasibility and participation bur-
den). Nonetheless, appropriate caution should be
exercised in interpreting the results reported here
and elsewhere.

Similarly, we relied on maternal report of chil-
dren’s vocabulary at the earliest ages, a common
and sometimes recommended (Diamond & Squires,
1993) strategy given the difficulties of direct as-
sessment 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 re-

port) and/or analysis of spontaneous speech to as-
sess 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 pre-
vious study (Pan et al., 2004), in which moderate to
strong associations were found between spontane-
ous speech samples and parent report. Parallel
findings in the current study for CDI and stand-
ardized cognitive scores offer reassurance that ma-
ternal report is not radically divergent from
measures derived from direct assessment. Moreo-
ver, 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 reported people other
than themselves read to their 3-year-old children.
Britto et al. (2002) reported that 29% of fathers were
daily readers. Given the dearth of research on fa-
ther—child reading (Gadsden, 2000), in future re-
ports we hope to expand the picture to include
fathers and other caregivers.

Furthermore, frequency of bookreading is only
one way of conceptualizing the bookreading expe-
rience. Differences among families in the quality of
talk during bookreading can be of crucial impor-
tance, even without variations in bookreading fre-
quency, intensity, or timing. Whitehurst et al. (1994)
demonstrated positive effects on low-income chil-
dren’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
longitudinal study of low-income families (De
Temple & Beals, 1991), the incidence of nonimme-
diate, interpretive talk during bookreading related
as strongly to child outcomes 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 bookread-
ing relates to outcomes for infants and toddlers, but
at least one study documented meaningful varia-
tion in how expressively mothers read to their
toddlers (Britto & Brooks-Gunn, 2001). However,
infants and toddlers are unlikely to participate in



joint 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 rep-
resents the totality of children’s home literacy expe-
riences. 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—language and
verbal interactions, the learning climate, and the
social-emotional climate—relate to children’s de-
velopment (Britto & Brooks-Gunn, 2001; Rodriguez
et al., 2005). Literacy materials have also received
attention. In particular, identification of specific
children’s books is a more stable predictor 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 minimal level, is a requirement of shared
bookreading, and that very young children are not
likely to experience gain from books out of the con-
text of shared reading.

Clearly, many elements (materials, maternal sensi-
tivity, specific opportunities to practice with adults
seeking to understand and respond to the meaning of
the child’s communications) comprise important as-
pects 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 focused language
exchange, enabling responses to child language and
thinking and providing exposure to the maternal
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 communicative 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 interven-
tion program, and those retained in the current study
were slightly more advantaged 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
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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
methodological and empirical contributions to the
study of the preliteracy environments of low-in-
come children. These include (a) documenting
considerable variation in the reading patterns
among subgroups within a low-income sample,
including study of the reading patterns and
availability of books among Spanish-speaking
mothers of children younger than age 3, (b) re-
vealing associations between bookreading and
English-speaking low-income children’s devel-
opment in lagged-effects models, while also con-
trolling 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 in-
tensive bookreading experiences may both sup-
port 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 tar-
geted for special focus in the context of other in-
terventions (such as the Early Head Start
comprehensive intervention program). The study
findings underscore the value of emphasizing
bookreading experiences for low-income infants
and toddlers 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 illustrate the
important associations with bookreading experi-
ences, 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 children growing up
in a highly literate society.
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Table A2
Prevalence (%) of Number of Children’s Books in the Home

14 months 24 months 36 months
Child and maternal
characteristics 0 1-2 3-4 >5 TotalN 0 1-2 3-4 >5 TotalN 0 1-2 3-9 >10 Total N
Mother
Race x> =198.77*** x> = 237.89*** x% =183.02***
White 1.1 21 6.0 907 698 04 06 1.7 973 691 0.1 .6 49 944 780
African American 21 64 140 776 566 1.3 44 138 805 550 05 23 185 7838 655
Hispanic/Spanish 15.0 102 163 585 294 81 125 162 632 296 47 33 254 66.6 338
Hispanic/English 24 12 59 906 8 12 35 47 907 86 1.0 .0 6.0 93.0 100
Level of demographic risk x%=13.06 ns 2 =15.84 ns v =13.55 ns
0 risks 42 68 54 839 118 1.7 50 50 882 119 0.0 .0 88 912 125
1 risk 37 48 100 814 539 22 52 65 860 535 12 23 123 842 600
2 risks 47 53 122 777 674 21 48 91 839 660 13 16 134 837 766
3 risks 31 51 11.8 80.0 390 21 21 112 846 383 09 13 167 812 462
4 risks 00 34 69 897 58 35 18 76 877 57 14 14 125 847 72
Maternal verbal ability y2=147.16%** 12 =162.52*** 12 =120.26%**
Low functioning® 102 89 186 622 527 55 9.6 151 69.7 581 3.7 37 240 686 488
Higher functioning® 09 38 84 870 1,004 05 16 56 924 1,092 00 09 88 903 957
Maternal education y2 = 73.54%** x2=123.85%** y2 = 67.80%**
Less than HS/GED 86 6.6 142 705 499 58 92 130 720 500 28 23 197 752 604
Obtained HS/GED 24 53 101 822 247 00 40 81 879 248 04 11 151 835 278
after application
Had HS/GED at 1.1 46 89 853 92 07 16 61 0916 940 03 13 94 89.0 1,067
application
Child
Birth order y%=17.84%** x% = 25.50*** y%=19.53%**
Firstborn 24 53 110 814 1,101 09 34 89 8.7 1073 04 11 132 852 1,238
Later born 63 50 105 782 678 41 56 76 827 681 22 24 140 814 787
Gender x> =287 ns > =479 ns ¥*=1.40 ns
Male 33 62 108 797 1,155 24 51 89 836 1,062 13 18 140 829 1,025
Female 40 49 116 794 1,114 18 35 83 864 1023 09 15 13.0 84.6 999
Program x> =40 ns x> =9.87* x> =528 ns
In program 35 57 114 794 1,158 13 37 82 8.8 1073 10 11 126 852 1,060
In control group 39 55 119 796 1,110 33 51 85 832 1,010 11 22 145 822 965

Note. *“Woodcock —Johnson test score < 85.
PWoodcock — Johnson test score > 85.
*p < .05, *Fp < .01, **p < .001.

GED = General Education Development diploma; HS = high school; 1s = not significant.

ENDNOTES

1. The sample was further divided into English speak-
ing (n=932) and Spanish speaking (1 =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-speaking groups. Fewer English-
speaking mothers were married and living with a husband
(26%) than was true for Spanish-speaking mothers (47%).
Spanish-speaking mothers were less likely to have finished
high school (37%) than English-speaking mothers (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 var-
iable, 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 re-
gression samples, 10-12% of the interviews with parents
were in Spanish; versions of the interviews were translated



into Spanish and 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 assessments were conducted in
languages other than English or Spanish, 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 children 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 re-
ported.

7. We also created interaction terms for race/ethnicity
dummy variables by bookreading variables and for pro-
gram/control by bookreading variables. Of more than 200
interactions across multiple analyses, only four were sig-
nificant, fewer than would be expected by chance. Non-
significant interactions suggested that predictions to
outcomes for bookreading variables did not vary signifi-
cantly within these subgroups. Interaction terms were
subsequently dropped from the analyses.
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8. Because we could not assume that patterns of asso-
ciation found in the path model for the sample of English-
speaking dyads would hold true for subgroups, we tested
the paths separately for four major race/ethnicity groups:
White, Black/African American, Hispanic English-speak-
ing, and Hispanic Spanish-speaking, as well as for Early
Head Start and control groups (tables available upon re-
quest). In most cases, reduced sample sizes precluded as-
sociations reaching significance levels required for the path
model, but we were able to determine whether standard-
ized 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-speaking
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 book-
reading were not observed. However, similar associations
appeared later; relations 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.



