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Purpose: Quantity and quality of early at-home reading shape literacy out-
comes. At-home reading frequency is a common outcome measure in interven-
tions. This single measure may not fully capture the quality of early reading
interactions, such as parent and child references to print, an important contribu-
tor to language and literacy outcomes. This study aims to evaluate if and how
reported reading frequency and duration are associated with parent and child
print referencing, controlling for perceived parenting self-efficacy, developmental
knowledge, and child sex.
Method: This study is a secondary analysis of baseline data from a treatment
study with parents (N = 30) and children (1;1–2;3 [years;months]) from under-
resourced households. Parents reported weekly reading episode frequency and
duration (in minutes). We coded parent–child book-sharing interactions to quan-
tify use of print references.
Results: Negative binomial regression modeling suggested that parents who
reported more weekly reading episodes tended to use more print references
during interactions. However, reported reading time in minutes was not signifi-
cantly associated with parents’ print referencing. Parents’ print references were
also associated with perceived self-efficacy, developmental knowledge, and
child sex. In our sample, parents used more print references with male children.
Neither reading frequency nor reading time was associated with increased print
referencing from children.
Conclusions: Duration of reading did not positively predict children’s use of
print references. However, weekly reading frequency positively predicted par-
ents’ use of print references. Parent perceived self-efficacy and knowledge may
predict early interaction quality similarly to quantity of reading.
Supplemental Material: https://doi.org/10.23641/asha.20669094
Approximately 65% of fourth-grade students in the
United States read at or below basic grade-level expecta-
tions. Lower-performing readers make minimal progress
compared to their higher-performing peers (National
Center for Education Statistics, 2019). Differences in early
reading ability, coupled with contrasting rates of progress,
lead to widening developmental disparities (Duff et al.,
2015; Stanovich, 1986). Early reading weaknesses have
long-term impacts, including poor oral language, literacy,
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and academic outcomes (Mol & Bus, 2011). Before school
entry, foundational literacy skills are shaped by children’s
home environments and parent perceptions (Bingham,
2007; DeBaryshe, 1995) as well as high-quality reading
interactions (Justice & Ezell, 2000, 2002; Zevenbergen &
Whitehurst, 2003).

Several nationwide programs promote early at-home
reading, particularly within populations at risk for lan-
guage or reading disorders. Many programs provide par-
ents with books and suggestions for creating high-quality
reading interactions at home (Dolly Parton’s Imagination
Library, 2021; Reading Is Fundamental, n.d.; Reach Out
and Read, n.d.). Despite a focus on interaction quality in
training, interventions often use parent-reported quantity
–2122 • September 2022 • Copyright © 2022 The Authors
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of reading time to measure success. Although reported fre-
quency may be an efficient outcome measure for large-
scale data collection, its utility as an indicator of interven-
tion success may be limited by the extent to which it
reflects the quality of early reading interactions. Although
reading frequency is correlated with parents’ use of enrich-
ing strategies (Anderson et al., 2019a, 2019b; Sawyer
et al., 2014), these analyses have not accounted for the
influence of parent- and child-level traits, which are influ-
ential components of the home literacy environment
(Hume et al., 2016; Lin et al., 2015). This study represents
a contribution to the broader question of the relationship
between quantitative measurements and early interaction
quality. Specifically, we use reported reading time and
observed print references from parents and children to
examine the relationship between interaction quantity and
quality in the context of the home literacy environment.
We use the term “parent” inclusively of the diversity of
primary caregivers across family structures.

Bioecological Model and Literacy
Development

In this study, we examine literacy development within
a bioecological theoretical framework (Bronfenbrenner &
Morris, 2007). This model posits multidirectional influences
on development between people and their environmental
context. Across the lifespan, individuals engage in recipro-
cal, dynamic interactions with their environments, which
shapes development (Adamson et al., 2020). Applying the
bioecological model to early literacy interactions, child and
parent reading behaviors and preferences reciprocally shape
shared reading (Grolig, 2020).

Evidence on reading interactions (Preece & Levy,
2020; Wiescholek et al., 2018), as well as child language
and literacy outcomes (DeBaryshe, 1995; Justice et al.,
2009; Logan et al., 2020), supports the notion of reciprocal
influences across development. Children’s preliteracy skills
are strengthened by repeated exposure to print during inter-
actions with parents (Justice & Ezell, 2000). Similarly, par-
ents’ motivation to engage in shared reading increases as
children express interest in literacy (Preece & Levy, 2020).
This bidirectional influence provides a framework for
understanding how various forces shape early literacy
development. In this study, we use the bioecological model
to examine parent and child shared-reading participation.

Influences on Literacy Development

Parent- and Child-Level Influences on Literacy
Parent-level influences. Parent and child perceptions,

knowledge, and preferences related to reading are influen-
tial aspects of the home literacy environment (Bracken &
Fischel, 2008; Burgess et al., 2002; Myrtil et al., 2019;
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Storch & Whitehurst, 2001). Parent perceptions of self-
efficacy may be particularly important. In a population
with a high socioeconomic risk, maternal self-efficacy pre-
dicts high-quality interactions during reading and free play
(Alper et al., 2021). Moreover, within a low-income group
of first-time mothers, those with higher scores on a mea-
sure of reading self-efficacy tended to identify fewer bar-
riers to book sharing (Lin et al., 2015). Mothers’ reading-
related self-efficacy also mediates the impact of maternal
education on child literacy outcomes, even after control-
ling for covariates (Cottone, 2012). These findings support
the relationship between parent perceived self-efficacy and
home literacy practices.

In addition to parental perceptions, knowledge
about child development is related to early interaction
quality (Alper et al., 2021; Rowe, 2018). Parents’ develop-
mental knowledge mediates the relationship between inter-
action quality and demographic traits such as socioeco-
nomic status (SES) or parent education (Rowe, 2008;
Rowe et al., 2016). Developmental knowledge also medi-
ates the association between parent education and chil-
dren’s literacy outcomes (Rowe et al., 2016). An imple-
mentation study of a print-focused home literacy interven-
tion found that parents with lower awareness of book-
sharing benefits were less likely to initiate and complete
required reading interactions with their child (Justice
et al., 2015). Broadly, greater understanding of the impor-
tance of reading and literacy appears to support parents’
use of high-quality strategies. The connections between
early interaction quality and parent knowledge of child
development suggest that this factor should be considered
when evaluating early book sharing.

Child-level influences. Children’s reading preferences
and attitudes also influence language and literacy develop-
ment. Child reading interest in preschool predicts early lit-
eracy skills and may mediate the relationship between
inattention and early reading ability (Hume et al., 2016).
Although reading interest may differ by sex, the evidence
is inconsistent and seems to vary by outcome measure.
When parent-reported interest in literacy is compared
across sexes, preschool-age girls are rated as more inter-
ested than boys (Baroody & Diamond, 2013; Baroody &
Dobbs-Oates, 2011). However, when child-reported inter-
est or observed engagement with reading is used, there are
no significant sex differences (Deasley et al., 2018; Ozturk
et al., 2016). These early interests and attitudes from chil-
dren, which may vary by sex, appear to be influential in
shaping their reading behaviors. Parents may also modify
shared-reading behaviors depending on child sex, if they
perceive boys to be less interested in reading than girls.

Quantity and Quality of Early Reading
The amount of time children spend reading with

parents is important for language and literacy outcomes
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(Logan et al., 2020; Mol & Bus, 2011) and may mediate
the relationship between motivation and literacy outcomes
(Becker et al., 2010). Frequency may also be connected to
literacy interest. Children with greater early interest in lit-
eracy tend to participate in more frequent reading interac-
tions compared to less-interested peers (Scarborough &
Dobrich, 1994). Early differences in reading interest and
frequency may increase over time; gaps between weak and
strong readers widen throughout development (Stanovich,
1986). Shared-reading frequency is positively associated
with child outcomes across SES groups (Bus et al., 1995)
and within a low-income population (Raikes et al., 2006).
Children who frequently engage in early, enriching book-
sharing interactions tend to enjoy and initiate future read-
ing episodes (Morrow et al., 1990; Pillinger & Wood,
2014). Thus, quantity of reading should be considered in
the evaluation of children’s early literacy behaviors and
development.

High-quality shared-reading interactions also sup-
port children’s literacy development (Justice & Sofka,
2010; Mol & Neuman, 2014). In this article, we use “high-
quality” to refer to features or styles of shared reading
that promote positive child outcomes. Although parents
may facilitate high-quality reading interactions in many
ways, such as using complex language (Crain-Thoreson
et al., 2001) or following a child’s interests and asking
open-ended questions (Zevenbergen & Whitehurst, 2003),
in this study, we focus on a single marker of quality: print
referencing. Print referencing refers to behavior that
emphasizes a book’s textual elements and organization
(Justice et al., 2009). These strategies may highlight book
organization, letters, words, or the function of print
(Justice & Sofka, 2010). During shared reading, children’s
use of print references demonstrates their engagement with
the interaction as well as emergent literacy skills and
receptiveness to print contact (Justice et al., 2008). Par-
ents’ use of print referencing during early shared reading
is positively associated with children’s literacy and atten-
tion to print (Evans et al., 2008; Justice & Ezell, 2000;
Justice et al., 2008). Although beneficial to early literacy,
parents do not use these strategies frequently in the
absence of an intervention (Ezell & Justice, 1998; G.
Phillips & McNaughton, 1990). Parents’ use of print refer-
ences while reading may be related to their developmental
knowledge of early literacy (Justice et al., 2011, 2015).

Interventions Targeting Early Literacy

Within a bioecological framework, altering a child’s
environment can shape development. Early reading fre-
quency (Bus et al., 1995; Logan et al., 2020) and quality
(Justice & Ezell, 2000, 2002; Zevenbergen & Whitehurst,
2003) are two aspects of the home literacy environment
that are positively associated with preliteracy. Many early
2110 American Journal of Speech-Language Pathology • Vol. 31 • 21
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literacy intervention programs, which are often intended
for children with a high socioeconomic risk (Lonigan
et al., 1999), include environmental supports such as read-
ing resources and parent instruction (High et al., 2000;
Needlman et al., 2005). Although parent education varies
across interventions, most emphasize use of high-quality
reading strategies. Although these interventions likely aim
to increase the quantity and quality of book sharing,
many rely on reported reading frequency to gauge inter-
vention success (High et al., 2000; Nagamine et al., 2001;
Needlman et al., 2005). However, there has been limited
exploration of the association between reported reading
frequency and print referencing during early interactions.
This gap in the evidence has clinical implications, particu-
larly among young children at risk for persistent language
and/or literacy disorders.

There are several reasons to believe that quantity and
quality of early reading are linked. Quantity and quality of
early reading interactions are positively correlated with
mothers’ developmental perceptions and beliefs (Bingham,
2007; DeBaryshe, 1995). Thus, it is possible that quantity
and quality are associated via positive parental reading per-
ceptions. Family SES may also explain the relationship
between quantity and quality, given that this third variable
predicts early reading frequency (Luo et al., 2021; B. M.
Phillips & Lonigan, 2009) and parent use of high-quality
strategies during an intervention (Justice et al., 2020). How-
ever, early reading interaction quality also appears to vary
within SES groups (Hammett et al., 2003; Malin et al.,
2014). Recent findings from a large-scale book distribution
program (Dolly Parton’s Imagination Library, 2021) sug-
gest that reading frequency is significantly correlated with
parent use of high-quality reading strategies among families
with a high risk (Anderson et al., 2019b). Although these
data are promising, they do not capture the myriad influ-
ences on early reading interactions and the complexity of
the early literacy environment.

Research Questions

Given that quantity and quality of reading shape
early literacy, more evidence is needed on the degree to
which quantitative measures reflect interaction quality.
Moreover, the role of quantity and quality must be con-
sidered in the context of the broader home literacy envi-
ronment, which is shaped by parents and children. The
objective of this study was to examine the not-yet
explored association between parent-reported reading
quantity and one aspect of interaction quality, print refer-
encing, in a population with a high socioeconomic risk.
Differing from prior research, our analysis applied a bioe-
cological model to early reading interactions by also
examining parent and child influences on literacy. Find-
ings may inform future research and help to identify more
08–2122 • September 2022
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Table 1. Demographic information for participants included in the
final analysis.

Parents’ characteristic n %

Sex
efficient and accurate outcome measures for literacy
interventions.

Our first research question aimed to examine the rela-
tionship between reading quantity and child print refer-
ences. Given the link between frequent reading and early
literacy skills (Bus et al., 1995; Logan et al., 2020), which
include print knowledge and awareness (Hammill, 2004;
Justice et al., 2008), we predicted a positive association
between quantity and child print references. Our second
research question examined the relationship between read-
ing quantity and parent print references. Given the positive
correlation between reading frequency and parent use of
high-quality interaction strategies (Anderson et al., 2019b;
Sawyer et al., 2014), we predicted that quantity of reading
would positively predict parents’ use of print references.
Within each analysis, we also explored how child sex, par-
ent perceived self-efficacy, and developmental knowledge
may, in conjunction with reading frequency, also predict
the quality of early interactions. These variables were
selected based on their correlations with observed print ref-
erences in our sample, as well as their impact on early
interaction quality (Alper et al., 2021; Rowe, 2008) and lit-
eracy engagement (Baroody & Diamond, 2013; Baroody &
Dobbs-Oates, 2011; DeBaryshe, 1995; Justice et al., 2015).
Female 30 100
Male 0 0

Ethnicity
Black/African American 12 40
Hispanic/Latino 15 50
White/Caucasian (not of
Hispanic origin)

1 3.33

White (of Hispanic origin) 1 3.33
American Indian, Black,
Hispanic, and White

1 3.33

Highest level of education
High school/GED or less 15 50
Postsecondary education 15 50

Annual household income
Less than $25,000 21 70
$25,000–$50,000 7 23.33
Did not answer 2 6.67

Employment status
Employed 4 13.33
Unemployed 26 86.67

Marital status
Married 9 30
Single 21 70

Language spoken to child
English or mostly English 16 53.33
Spanish–English bilingual 14 46.67

Children’s characteristic n %

Sex
Female 14 46.67
Male 16 53.33

Ethnicity
Black/African American 12 40
Hispanic/Latino 15 50
White/Caucasian (not of
Hispanic origin)

1 3.33

White (of Hispanic origin) 1 3.33
American Indian, Black,
Hispanic, and White

1 3.33
Method

Study Design and Setting

This study used a nonexperimental, observational
design. We completed a secondary analysis of a subset of
baseline data collected in a treatment study (Alper et al.,
2021; Luo et al., 2019). The research was approved by the
Temple University Institutional Review Board (#22638), and
participants gave informed consent before study enrollment.
The data were collected between 2016 and 2018; participants
were residents of Philadelphia, Pennsylvania, or surrounding
areas. Data were collected in participants’ homes or in other
locations in the community, at a single time point before the
onset of early language intervention. Data collection sessions
lasted approximately 1 hr and involved completion of a par-
ent questionnaire and a recorded dyadic interaction in which-
ever order participants preferred.

Participants

We analyzed data from 30 parent–child dyads. Our
sample size, which is relatively small, was limited by partici-
pation in the longitudinal study. To be eligible for participa-
tion, parents must have been monolingual English speakers
or Spanish–English bilinguals at least 18 years of age, with
a child at least 12 months old. Forty-six dyads were
enrolled. Data from 16 dyads (n = 16) were excluded from
Downloaded from: https://pubs.asha.org Children's Hospital of Philadelphia on 09
analysis due to later-reported exposure to another language
(n = 2), twins (n = 2), adult interference in parent–child
interaction (n = 1), incomplete perceived self-efficacy and
developmental knowledge scales (n = 1), and incomplete
(n = 2) or missing (n = 8) recordings for reading interac-
tions. Thus, data from 30 dyads were coded and analyzed.

The 30 included parents were female. The majority
identified as Hispanic/Latino (n = 12, 40%) or Black/
African American (n = 15, 50%). Regarding highest edu-
cation level, 50% of parents reported completing high
school/General Educational Development test or less, and
50% reported completing some postsecondary education.
Most parents reported an annual household income of less
than $25,000 (n = 21, 70%). The 30 included children
ranged from 13.83 to 27.24 months old (M = 19.42, SD =
3.93); there were 16 male and 14 female children. Chil-
dren’s reported racial/ethnic background was the same as
O’Fallon et al.: Quantity and Quality of Early Reading 2111
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that of their parents (see Table 1 for complete demo-
graphic information).

Measures

Print References
To measure use of print references, we analyzed

videos and transcripts of shared-reading interactions.
Recorded interactions were completed as part of a modi-
fied Three Boxes task and were approximately 5 min in
length (Alper et al., 2021; Hirsh-Pasek et al., 2015). Par-
ents were given two board books (Alborough, 2009;
Priddy, 2008) and asked to read with their child as they
typically would at home. The books selected for use in the
study were 24 and 32 pages in length. For both books,
there were pictures on every page and text on at least half
of the pages. Each book included changes in text size and
shape, and one of the books included environmental print,
which provided opportunities for print referencing (Justice
& Sofka, 2010). There were no instructions for which
book to read first or how much time to spend on each
book. Parents were not required to read both books. We
analyzed approximately the middle 4 min of each interac-
tion, which allowed for transition time into and out of the
activity, as mothers’ speech to children during transitions
differs from that during book sharing (Tamis-LeMonda
et al., 2019). Coding the middle 4 min of recorded
Table 2. Definitions and examples of print references.

Type Description

Verbal print references
Interrogatives Asking any question about print or book o

May include open-ended, forced-choice
yes/no questions.

Imperatives Giving a command related to print or an el
of book organization; may require verba
nonverbal response.

Comments Remarking on to an aspect of the print or
organization; does not require a respon

Models Demonstrating or calling attention to an as
of print or book organization.

Labels Providing a label or name for an aspect of
book organization.

Nonverbal print references
Text tracking Moving finger(s) along the line of text; may

accompanied by reading aloud. Finger(s
be touching the page or hovering direct

Pointing Pointing to a print-related element of book
letter, word). Finger(s) may extend towa
touch the target of point.

Book handling (only
coded for children)

Appropriate handling or manipulating of a
in a way that is related to or demonstra
of book/print organization.

Note. Paired print references included any combination of simultaneous
ing while sounding out letters in a word).

2112 American Journal of Speech-Language Pathology • Vol. 31 • 21
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interactions also ensured that observations were similar in
length, as count data were used in analyses. For all partic-
ipants, recordings were between 3:51 and 4:02 (mm:ss) in
length; most (n = 26) were between 3:59 and 4:01.

We coded print referencing behaviors during interac-
tions using Mangold INTERACT software (Mangold,
2020). We labeled the function (i.e., print reference or
nonprint reference) of all verbal, nonverbal, and paired
verbal–nonverbal behaviors from parents and children.
Print references included any behavior related to print,
words, letters, or elements of book organization (see
Table 2 for coding definitions). We extracted the total
number of print referencing behaviors for parents and
children in each dyad. These were used as the outcome
variables in regression analyses. This is consistent with
previous measures of print referencing, which have been
linked with improved child literacy outcomes (Justice &
Ezell, 2000; Justice et al., 2009).

Reported Quantity of Reading
To measure reading quantity, we used parent

responses to questions about reading frequency (i.e., How
many times a week does your child read books?) and
duration (i.e., For how many minutes each time?) to cal-
culate weekly reading frequency (i.e., reading episodes)
and time (i.e., minutes spent reading). Data were collected
from parents by trained research assistants; no confusion
Example

rganization.
, or

- What does this say?
- Is this a B or a D?
- Do we start reading at the beginning?

ement
l or

- Show me how we turn a page.
- Show me the letter M.
- Tell me what word this is.

book
se.

- There are a lot of words on this page.
- Wow, that’s a small letter.
- We have a lot of pages left.

pect - I’m going to start reading from the first page.
- I’m turning the page to see what’s next.
- Sounding out letters in a word

print or - H – U – G (labeling letters in a word)
- This is the cover of the book.
- See the word “hug.”

be
) may
ly above.

- Moving finger(s) along the line of text.
- Moving finger(s) along a word.

(i.e.,
rd or

- Pointing to a word, letter, or number.
- Touching a word or letter along the page.

book
tive

- Orienting book correctly.
- Turning pages in the correct direction.
- Opening/closing a book appropriately.

verbal and nonverbal behaviors (e.g., pointing while labeling, track-

08–2122 • September 2022
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or questions about the items were noted. Twenty-eight
parents provided reading frequency, and 27 provided time;
participants with missing data were not included in analy-
ses. Whereas parent reports of reading may be subject to
response bias or recall error (Morsbach & Prinz, 2006),
parental judgments of child language tend to be accurate
(Miller et al., 2017; Sachse & Suchodoletz, 2008).
Reported quantity of reading is also often used as an out-
come measure in early literacy interventions; thus, it is rel-
evant to our research questions.

Demographics
We collected demographic information via parent

questionnaire. Child data included age, sex, and race/
ethnicity. Parent data included age, sex, race/ethnicity,
language spoken to child, education, employment, annual
household income, and marital status. Age was measured
continuously; all other demographic variables were mea-
sured categorically. We assessed correlations of demo-
graphic data with reported reading quantity and observed
parent/child print referencing. Child sex was the only
demographic trait that was significantly correlated with
either of these variables. Full correlation tables are
included in Supplemental Material S1.

Parent Perceptions of Self-Efficacy and
Developmental Knowledge

We also used parent report measures to assess par-
ents’ knowledge of child development and perceived self-
efficacy, as these factors have been shown to shape early
interactions (Alper et al., 2021; Lin et al., 2015; Rowe
et al., 2016). We used an adaptation of the Knowledge of
Infant Development Inventory (KIDI; MacPhee, 1981) to
measure developmental knowledge. The adapted version
of this measure includes age-appropriate items for young
children and has been used in a state-level evaluation of
family-centered early intervention programs for families
with a high risk (Center for Prevention Research and
Development, 2016). This measure assesses knowledge of
motor, behavioral, language, social, and cognitive devel-
opment (MacPhee, 1981).

Internal consistency calculations measure the reliabil-
ity of an instrument (McNeish, 2018). The KIDI is a multi-
dimensional measure; thus, it may yield substandard internal
consistency values due to unidimensionality assumptions
(Alper et al., 2021; Center for Prevention Research and
Development, 2016; MacPhee, 1981; McNeish, 2018). The
internal consistency of the 58-item KIDI adaptation used in
this study was low (Cronbach’s α = .31, 95% confidence
interval [CI] [−0.02, 0.65]). To address this, we used the
psych package in R (Revelle, 2020) to remove items that
negatively impacted the internal consistency of the entire
measure. The majority of dropped items pertained to knowl-
edge of physical developmental milestones and health. Our
Downloaded from: https://pubs.asha.org Children's Hospital of Philadelphia on 09
final subset had an acceptable Cronbach’s α of .71 (95% CI
[0.57, 0.85]) and included 33 items, which measured knowl-
edge related to parenting, as well as cognitive, perceptual,
social, and linguistic development. Parents’ scores on the
final subset of items were used in the analysis.

Parent perceived self-efficacy was evaluated using
the “teaching” and “play” subtests from the Self Efficacy
for Parenting Tasks Index–Toddler Scale (SEPTI-TS;
Coleman & Karraker, 2003). The SEPTI-TS has been
used to investigate parenting perceptions among parents
of young children across a wide range of education and
household income levels (Peacock-Chambers et al., 2017;
Sevigny & Loutzenhiser, 2010). We assessed the reliability
of our sample’s measurement on the selected subtests and
found acceptable rates of internal consistency (Cronbach’s
α = .85, 95% CI [0.78, 0.92]; Revelle, 2020).

Variables

The dependent variables of interest were the total
number of parent and child print references during 4 min
of a single shared-reading interaction. The independent
variable of interest was the reported quantity of at-home
reading, measured in reading frequency and time. We con-
structed regression models with the two measurements,
given that both have been used as outcome measures in
literacy interventions (High et al., 2000; Needlman et al.,
2005) or in clinical recommendations (Read Aloud 15
Minutes, n.d.). Exploratory independent variables of inter-
est included parent perceived self-efficacy, developmental
knowledge, and child sex.

Bias and Reliability

Research assistants who collected data for the treat-
ment study were blind to this study and its hypotheses.
All coders who analyzed data for this project were aware
of the study hypotheses but were blind to participants’
outcomes (i.e., reported reading frequency and time).

The first author independently coded all interactions.
To assess reliability, six interactions (20% of 30 total partic-
ipants) were randomly selected to be coded by a trained
second coder. Using a document containing only time
demarcations and transcribed speech, the second coder
assigned codes for all behaviors and also noted segmenta-
tion errors. The second coder watched the interaction two
additional times to identify and note behaviors that were
not coded. Intraclass correlation coefficients (ICCs) were
used to calculate coding reliability for the total number of
parent and child print-referencing behaviors. We used the
icc function from the irr package (Gamer et al., 2019) in R
to calculate ICCs and their 95% CIs, using a two-way
mixed-effects model, with single measures and absolute
agreement (Koo & Li, 2016; McGraw & Wong, 1996).
O’Fallon et al.: Quantity and Quality of Early Reading 2113
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Figure 2. Distribution of parent print references.
The ICCs for parent and child print references
were excellent (parent ICC = .96, child ICC = .99).
Inspection of the CI for parents’ print references sug-
gested a possible range from poor to excellent (95% CI
[0.18, 0.99]). Large CIs may be expected when calculat-
ing ICCs in a small sample (Hallgren, 2012). The CI for
child print references was within the excellent range
(95% CI [0.91, 0.99]. There were no disagreements in
segmentation or excluded behaviors that impacted print
reference counts.

Statistical Methods

Before regression modeling, we assessed the normal-
ity of parent and child print references. Results from
Shapiro–Wilk tests and visual inspection of histograms
indicated that data were not normally distributed (parent
print references: W = .802, p < .001; child print references:
W = .831, p < .001) and were positively skewed. See
Figures 1 and 2 for histograms. We evaluated distribu-
tions for overdispersion by comparing variance and sam-
ple means. For parent (M = 5.6, σ2 = 32.593) and child
(M = 11.967, σ2 = 152.999) print references, variance
values exceeded sample means, which indicates overdisper-
sion (Hilbe, 2011). Thus, we selected negative binomial
regression modeling for data analysis (Hilbe, 2011; White
& Bennetts, 1996).

For all predictors, we report the coefficient value,
95% CI, standard error, z score, p value, and rate ratio.
Rate ratios, which show the multiplicative factor by
which an outcome variable will change with a single-unit
Figure 1. Distribution of child print references.
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increase/decrease in the predictor variable, measure effect
size (Huang & Cornell, 2012; Tripepi et al., 2007). We
report Benjamini–Hochberg adjusted p values (Chen
et al., 2017), for models with significant interaction effects.
Missing data were deleted pairwise.

Statistical analyses were completed in R (R Core
Team, 2020). To verify assumptions, we used the stats
package (R Core Team, 2020). We used the glm.nb func-
tion from the MASS package to complete negative bino-
mial regression modeling (Venables & Ripley, 2002) and
the p.adjust function from the stats package (R Core
Team, 2020) to calculate adjusted p values. For data visu-
alization and plots, we used ggplot2 (Wickham, 2016) and
sjplot (Lüdecke, 2021).
Results

To evaluate the relationship between quantity of
reported at-home reading time and observed print refer-
ences during 4-min, naturalistic reading interactions, we
used negative binomial regression modeling. In this study,
we were interested in the relationship between parent-
reported reading quantity and observed interaction qual-
ity. Two commonly used quantitative measures of at-
home literacy are reading time and frequency (Reach Out
and Read, n.d.; Read Aloud 15 Minutes, n.d.). Thus, we
created models to evaluate the predictive utility of read-
ing time (i.e., weekly minutes of reading) and frequency
(i.e., weekly reading episodes). Exploratory independent
variables that reflected influential aspects of the home lit-
eracy environment were included in models based on cor-
relations in our data and prior research findings.
08–2122 • September 2022
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Table 4. Correlation table for child sex and variables used in
regression analyses

Variable

Child sex

χ2 df

Parent print references 3.103† 1
Child print references 6.040* 1
Weekly reading episodes 0.135 1
Weekly minutes of reading 0.193 1
Perceived self-efficacy 0.008 1
Knowledge of development 1.130 1

Note. Kruskal–Wallis statistic (χ2) and degrees of freedom are
displayed in this table.

*p < .05. †p < .1.
Descriptive Data

We calculated descriptive statistics for the total num-
ber of observed print references during interactions. For
children, the number of observed print references ranged
from 0 to 51, with an average of approximately 12 (M =
11.97, SD = 12.37). For parents, the number of observed
print references ranged from 0 to 23, with an average of
approximately 6 (M = 5.6, SD = 5.71). For histograms dis-
playing count data for the total number of observed print
references from parents and children during the 4-min inter-
actions, see Figures 1 and 2. Counts and types of print ref-
erences for each dyad, as well as the amount of time coded,
are included in Supplemental Material S2.

Before completing regression analyses, we used
Spearman’s correlation analyses and Kruskal–Wallis tests
to assess the relationships between reading quantity, print
references, parent perceived self-efficacy, developmental
knowledge, and child sex. Refer to Tables 3 and 4 for cor-
relations. We included psychosocial and demographic var-
iables in regression models, removing those that did not
impact key findings. This allowed us to explore the role of
parent- and child-level influences on the association
between reading quantity and print referencing. Detailed
discussion will follow by objective.

Child Print References

We evaluated correlations between child print refer-
ences and other aspects of the home literacy environment
before building regression models. Child sex and print ref-
erences were significantly associated, χ2(1) = 6.040, p =
.014. On average, boys used more print references than
girls (boys: M = 17.44, SD = 14.34; girls: M = 5.71,
SD = 5.01). Given evidence of possible sex differences in
Table 3. Correlation table for continuous variables used in regres-
sion analyses.

Variable 1 2 3 4 5

1. Perceived
self-efficacy

2. Knowledge of
development

.229

3. Weekly minutes
of reading

.305 .167

4. Weekly reading
episodes

.437* .35 .823**

5. Parent print
references

.429* .294† .136 .437*

6. Child print
references

−.146 .033 −.05 .095 .367

Note. Spearman’s rank-order correlation coefficients are dis-
played in the table.

*p < .05. **p < .001. †p < .1.
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early literacy engagement (Baroody & Diamond, 2013)
and achievement (Deasley et al., 2018), we explored the
role of child sex as a moderator of print referencing. Thus,
we included an interaction term for child sex and quantity
of reading. All model output is included in Table 5.

Reading Frequency
We first created a regression model to assess the

relationship between reported frequency of at-home read-
ing (i.e., weekly reading episodes) and child print refer-
ences. Deviance testing revealed adequate model fit (p <
.001). There was not a significant relationship between
reading frequency and children’s use of print references
(B = 0.012, p = .641). However, child sex was a significant
and positive predictor of print references (B = 1.336, p =
.016), with a rate ratio of 3.805. This means that, with
additional weekly reading episodes, male children in our
sample used almost 4 times as many print references as
female children. The interaction term was not significant
(B = −0.019, p = .614).

Reading Time
To evaluate the association between reported read-

ing time and children’s print references, we examined
weekly minutes of reading as a predictor variable of inter-
est. Deviance testing revealed sufficient model fit (p <
.001). Weekly minutes of reading significantly and nega-
tively predicted child print references (B = −0.006, p =
.025). However, inspection of the CI (95% CI [−0.012,
0.0004]) suggests that this finding has limited practical sig-
nificance. The other variables included in the model, child
sex (B = 0.722, p = .124) and the interaction term (B =
0.005, p = .086), were not significantly associated with
print references.

Parent Print References

Correlation analyses revealed a significant correlation
between parent print references and perceived self-efficacy
O’Fallon et al.: Quantity and Quality of Early Reading 2115
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Table 5. Results from regression modeling for child print references.

Model 1: Reading frequency and child print references (n = 28)

Coefficient Estimate 95% CI Standard error z value p value Rate ratio

Intercept 1.598 [0.823, 2.44] 0.395 4.045 < .001** 4.944
Weekly reading episodes 0.012 [−0.041, 0.072] 0.027 0.466 .641 1.012
Child sex (male) 1.336 [0.240, 2.454] 0.551 2.426 .016* 3.805
Male sex × Weekly reading −0.019 [−0.095, 0.055] 0.037 −0.505 .614 0.982

Model 2: Reading time and child print references (n = 27)

Coefficient Estimate 95% CI Standard error z value p value Rate ratio

Intercept 2.243 [1.585, 2.997] 0.326 6.879 < .001** 9.420
Minutes of reading per week −0.006 [−0.012, −0.0004] 0.003 −2.243 .025* 0.994
Child sex (male) 0.722 [−0.249, 1.684] 0.469 1.539 .124 2.059
Male sex × Minutes of reading 0.005 [−0.001, 0.012] 0.003 1.715 .086 1.005

Note. CI = confidence interval.

*p < .05. **p < .001.
(rS = .429, p = .018); the correlation with knowledge of
child development was not significant (rS = .294, p =
.070). These parenting variables have been identified as
influential for early interaction quality (Alper et al., 2021;
Lin et al., 2015; Rowe et al., 2016). The correlation
between print references and child sex was not significant,
χ2(1) = 3.103, p = .078, although parents used more print
references during reading interactions with male children
(males: M = 6.88, SD = 6.15; females: M = 4.14, SD =
4.97). Thus, we included perceived self-efficacy, knowledge
Table 6. Results from regression modeling for parent print references.

Model 1: Reading frequency and parent print references (n = 26)

Coefficient Estimate 95% CI

Intercept −5.418 [−7.93, −3.04]

Weekly reading episodes 0.037 [0.008, 0.067]

Perceived self-efficacy 0.048 [0.025, 0.072]

Knowledge of child development 0.085 [0.014, 0.162]

Child sex (male) 1.407 [0.713, 2.131]

Male sex × Weekly reading −0.043 [−0.082, −0.004]

Model 2: Reading time and parent print references (n = 25)

Coefficient Estimate 95% CI

Intercept −5.947 [−8.805, −3.284]
Minutes of reading per week −0.001 [−0.004, 0.001]
Perceived self-efficacy 0.058 [0.032, 0.084]
Knowledge of child development 0.099 [0.025, 0.177]
Child sex (male) 0.993 [0.296, 1.705]
Male sex × Minutes reading −0.001 [−0.004, 0.003]

Note. CI = confidence interval.

*p < .05. **p < .001.
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of child development, and child sex as additional explana-
tory variables in regression analyses. We included an
interaction term between reading quantity and child sex
given observed differences in male and female children’s
behaviors during the interaction. This decision was also
informed by sex differences in parent perceptions of chil-
dren’s early reading attitudes (Baroody & Diamond,
2013; Baroody & Dobbs-Oates, 2011), which may influ-
ence parents’ behavior. All model output is included in
Table 6.
Standard error z value
p value

(padj value) Rate ratio

1.241 −4.365 < .001**
(< .001**)

0.004

0.015 2.504 .012*
(.018*)

1.038

0.012 3.982 < .001**
(< .001**)

1.049

0.038 2.240 .025*
(.029*)

1.089

0.358 3.929 < .001**
(< .001**)

4.085

0.020 −2.185 .029*
(.029*)

0.958

Standard error z value p value Rate ratio

1.436 −4.141 < .001** 0.003
0.001 −0.883 .377 0.999
0.014 4.256 < .001** 1.059
0.039 2.535 .011* 1.104
0.357 2.784 .005* 2.700
0.002 −0.289 .772 0.999
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Reading Frequency
First, we evaluated the predictive utility of reported

reading frequency (i.e., weekly reading episodes). Results
from deviance testing (p < .001) suggested adequate model
fit. Frequency of at-home reading significantly and posi-
tively predicted parents’ print references (B = 0.037,
p[padj] = .012 [.018]). The rate ratio was 1.038, suggesting
that parents’ print references increased by a multiplicative
factor of approximately 1.04 with added weekly reading
episodes.

Other aspects of the home literacy environment were
also associated with parent print references. Parenting self-
efficacy (B = 0.048, p[padj] < .001 [< .001]) and knowledge
of child development (B = 0.085, p[padj] = .025 [.029])
were significantly associated with increased print refer-
ences. The rate ratios for these two parenting-related vari-
ables were 1.049 and 1.089, respectively. There was also a
significant positive relationship between child sex and par-
ent print references (B = 1.407, p[padj] < .001 [< .001]),
with a rate ratio of 4.085. The interaction between male
child sex and weekly reading episodes was significantly
and negatively associated with parent print references
(B = −0.043, p[padj] = .029 [.029]). This suggests that, with
more weekly reading episodes, parents used more print
references with female, but not male, children, although
parents generally used more print references with male
children in our sample.

Reading Time
We also examined reported reading time (i.e.,

weekly minutes spent reading) as our predictor variable of
interest. Deviance test results indicated satisfactory model
fit (p < .001). Reading time was not a significant predictor
of parents’ print references (B = −0.001, p = .377).

However, there were significant relationships bet-
ween print references and perceived self-efficacy (B =
0.058, p < .001), as well as knowledge of child develop-
ment (B = 0.099, p = .011). Perceived self-efficacy and
developmental knowledge positively and significantly pre-
dicted print references, with rate ratios of 1.059 and 1.104,
respectively. There was also a significant, positive associa-
tion between child sex and parent print references (B =
0.993, p = .005), with a rate ratio of 2.700. The interac-
tion term was not significant (B = −0.001, p = .772).
Discussion

The purpose of this study was to examine the associ-
ation between parent-reported quantity of at-home read-
ing and the observed quality of shared-reading interac-
tions, adjusting for parent- and child-level factors. We
used parent report to calculate weekly reading frequency
and time, as both measurements are used clinically (High
Downloaded from: https://pubs.asha.org Children's Hospital of Philadelphia on 09
et al., 2000; Nagamine et al., 2001; Needlman et al., 2005;
Read Aloud 15 Minutes, n.d.). We coded recorded
parent–child book sharing for use of print references,
which we used to measure interaction quality. We found
considerable variability in the number of observed print
references in our sample of dyads with a high socioeco-
nomic risk. These results align with prior research docu-
menting the heterogeneity of interaction quality within
income groups (Hirsh-Pasek et al., 2015; Malin et al.,
2014).

We found that weekly reading time significantly and
negatively predicted children’s use of print references.
Although this relationship was statistically significant, the
practical significance may be limited given the small effect
size (i.e., rate ratio). These results do not support our
hypothesis. For parents, we found that weekly shared-
reading episodes positively and significantly predicted print
references. These data support our hypothesis. In addition
to reading frequency, we found that parents’ perceived self-
efficacy, developmental knowledge, and male child sex sig-
nificantly and positively predicted their print references. We
also found a significant, positive interaction between weekly
reading episodes and male child sex for parent print refer-
ences. Overall, neither measurement of reading quantity
predicted both child and parent print references. This sug-
gests that quantitative measures alone may not fully cap-
ture qualitative aspects of early reading interactions, in the
context of the home literacy environment.

Predicting Quality of Early Reading
Interactions

Quantitative Measures of At-Home Reading
We found that reading frequency, but not time,

was aligned with parent print references. This relates to
previous research linking reading frequency and parent
use of high-quality strategies during book sharing
(Anderson et al., 2019a, 2019b). It is possible that dyads
who read together more frequently have more opportuni-
ties to engage in and practice book sharing, which may
support development of high-quality reading behaviors.
However, frequency of at-home reading did not predict
children’s print references. Child print references are
important to consider, given that they reflect preliteracy
skills (Hammill, 2004; Justice et al., 2008) and may sup-
port literacy outcomes (Piasta et al., 2012). Moreover,
children’s outward engagement and enjoyment of reading
increases parents’ positive feelings toward the activity
and the likelihood of regular reading interactions in the
future (Preece & Levy, 2020). Thus, measures of weekly
reading frequency fail to capture print-focused contribu-
tions from parents and children.

Our analyses suggested that reported time spent
reading each week did not predict parents’ observed print
O’Fallon et al.: Quantity and Quality of Early Reading 2117
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references. The relationship between minutes of reading
and children’s print references is less straightforward.
Although there was a significant negative relationship
between these two variables, the small rate ratio suggests
little clinical relevance. More research is needed to exam-
ine the association between time spent reading and chil-
dren’s print references.

Parent Knowledge and Perceptions
In regression models for parent print references, we

also included measures of developmental knowledge and
perceived self-efficacy. When measures of at-home reading
frequency and time were used, these two variables signifi-
cantly and positively predicted parents’ print references.
This suggests that measures of parents’ knowledge of child
development and perceived self-efficacy may provide pre-
dictions of their likelihood to use beneficial reading strate-
gies, such as print referencing, even after adjusting for
reading quantity.

Findings from our study contribute to the existing
evidence linking parents’ knowledge of development with
positive practices and outcomes related to language and
literacy. Longitudinal data show that parents’ develop-
mental knowledge during infancy is directly related to
children’s later literacy abilities (Rowe et al., 2016). Rowe
et al. found that developmental knowledge also mediates
the impact of parent education on child language and lit-
eracy at the age of 4 years. Knowledge of child develop-
ment also may contribute to mothers’ use of lengthier,
complex utterances and vocabulary during early interac-
tions (Rowe, 2008; Vernon-Feagans et al., 2008).

Our results also add to the evidence base related to
self-efficacy and early parent–child interactions, which is
somewhat mixed concerning literacy. Although a measure of
perceived parenting self-efficacy is positively associated with
early language interaction quality (Alper et al., 2021; Jones
& Prinz, 2005), a general measure of parents’ perceived self-
efficacy failed to predict use of high-quality reading strate-
gies, including print references, within an intervention (Alper
et al., 2020). Similarly, perceived self-efficacy related to par-
enting and resilience does not seem to predict children’s
emergent literacy or outcomes (Heath et al., 2014).

However, there is evidence to suggest that parents’
beliefs related to reading, including their perceived self-
efficacy, shape child literacy outcomes (DeBaryshe,
1995). Literacy-related self-efficacy may mediate the
impact of maternal education on children’s reading out-
comes (Cottone, 2012; Curenton & Justice, 2008). Our
study, which used a measurement of parent self-efficacy
related to teaching and play, supports an association
between these perceptions and parents’ use of print refer-
ences, an indicator of high-quality reading interactions.
More research is needed to determine how parental self-
efficacy impacts the quality of early shared-reading
2118 American Journal of Speech-Language Pathology • Vol. 31 • 21

Downloaded from: https://pubs.asha.org Children's Hospital of Philadelphia on 09
interactions and the degree to which various domains of
self-efficacy shape this relationship.

Child Sex
Child sex was a significant, positive predictor of

children’s print references. Within our sample, male chil-
dren used more print references than female children.
These results were surprising and may be influenced by
the inclusion of book handling (i.e., opening/closing
books, turning pages) as a print reference. Book handling
was the most frequently observed type of child print refer-
ence, and male children used significantly more than
female children (female children: M = 4.86, SD = 4.19;
male children: M = 15, SD = 13.31; U = 53.5, p = .015).
Thus, it is possible that the high counts of book handling
from male children account for the sex-related findings.
Given our small sample size and considerable variability,
few conclusions can be drawn from these findings. More
research is needed regarding possible sex differences in the
frequency and type of child print references.

Our findings also indicate that child sex may predict
parents’ print referencing behavior. Reading with a male
child significantly predicted parents’ use of print refer-
ences. There was also a significant interaction between
reading frequency and child sex for parents’ print refer-
ences. Parents may perceive male children as less inter-
ested in reading than female children (Baroody &
Diamond, 2013; Baroody & Dobbs-Oates, 2011). Thus,
parents in our sample may have used more print refer-
ences with male children to maintain interest on a task
they perceived to be nonpreferred. However, this is specu-
lative, and further research is needed to evaluate sex dif-
ferences in parent perceptions of children and how these
relate to print referencing.

Limitations and Future Directions

This was a secondary analysis using previously col-
lected data (Luo et al., 2019). The recorded reading
interactions were captured with a single camera in natu-
ralistic settings. Several videos included interruptions and
instances where participants or objects were out of frame.
To avoid overestimating print references, we only coded
those that were entirely visible on camera. This conserva-
tive approach may have underestimated print references.
In addition, our measurement of reading frequency did
not differentiate between shared and independent read-
ing. There may be variation in how parents interpreted
the question, which may have impacted our findings.

There is also a possibility that unmeasured variables,
such as genetic data from dyads, influenced reading
behavior. Previous research points to genetic and environ-
mental contributions to early literacy; future studies are
needed to determine how these forces interact to shape
08–2122 • September 2022
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at-home shared reading (Hart et al., 2021; Petrill et al.,
2010). Similarly, this study focused solely on print referen-
cing as a measure of reading interaction quality. This
focus may have impacted our findings, and use of alterna-
tive or composite measures of interaction quality may lead
to different results. Future research may examine how
reading quantity may be associated with various measures
of quality, such as asking open-ended questions or defin-
ing words in text, and expanding upon or repeating child
utterances (Zevenbergen & Whitehurst, 2003).

The limited sample size in this study is another limita-
tion. This may have reduced statistical power and contrib-
uted to the considerable variability in observed print refer-
ences. The sample size also limits the generalizability of our
results, particularly given the heterogeneity in child language
outcomes in populations with a high socioeconomic risk
(Hirsh-Pasek et al., 2015; Song et al., 2014). Similarly, our
analyses used data from a single, brief parent–child interac-
tion. The degree to which the limited amount of time ana-
lyzed is characteristic of all dyadic reading interactions is
unclear. Further investigations with larger sample sizes and
multiple data points are needed to examine the relationship
between quantity and quality of reading interactions.

Clinical Implications

Findings from this study may be relevant to clini-
cians aiming to support early literacy within at-risk pop-
ulations. Although our results suggested that quantitative
measurements alone do not fully capture interaction
quality, a measurement of reading frequency was rela-
tively informative. We found that parent-reported epi-
sodes of reading per week, but not minutes, were associ-
ated with their use of print referencing strategies. Early
interventionists may consider using weekly reading epi-
sodes, rather than minutes of reading, in their recommen-
dations to parents of young children. Similarly, using
broad measurements of frequency as intervention outcome
measures may most accurately reflect interaction quality.

These results also highlight the potential utility of
perceived parenting self-efficacy and knowledge in reflect-
ing quality of early reading interactions. We found that
these measures predicted parents’ print references equally
as well as reading frequency. Although obtaining these
data from parents may lead to longer data collection ses-
sions, they would provide insight on other qualitative
aspects of early language and literacy interactions (Alper
et al., 2021; Rowe et al., 2016). Parents’ perceived self-
efficacy and developmental knowledge may also be useful
to supplement parent-reported data, which may be vulner-
able to inaccurate reporting due to recall error or social
desirability bias (Morsbach & Prinz, 2006).

Overall, we found that quantitative measures alone do
not fully capture print references, one aspect of interaction
Downloaded from: https://pubs.asha.org Children's Hospital of Philadelphia on 09
quality, from parents and children during shared reading.
Although reported reading frequency predicted parents’ print
references, it failed to predict those from children. Similarly,
reported reading time failed to predict parent print references
and yielded conflicting results for children. These results sug-
gest that alternative or additional outcome measures may be
beneficial for professionals interested in promoting enriching
early reading interactions within populations with a high risk.
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