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The Impact of Interactive Shared Book
Reading on Children’s Language Skills:
A Randomized Controlled Trial

Claire Noble,? Thea Cameron-Faulkner,” Andrew Jessop,® Anna Coates,?
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Purpose: Research has indicated that interactive shared
book reading can support a wide range of early language
skills and that children who are read to regularly in the early
years learn language faster, enter school with a larger
vocabulary, and become more successful readers at school.
Despite the large volume of research suggesting interactive
shared reading is beneficial for language development, two
fundamental issues remain outstanding: whether shared
book reading interventions are equally effective (a) for children
from all socioeconomic backgrounds and (b) for a range of
language skills.

Method: To address these issues, we conducted a
randomized controlled trial to investigate the effects of two
6-week interactive shared reading interventions on a
range of language skills in children across the socioeconomic
spectrum. One hundred and fifty children aged between
2;6 and 3;0 (years;months) were randomly assigned to one

of three conditions: a pause reading, a dialogic reading, or
an active shared reading control condition.

Results: The findings indicated that the interventions were
effective at changing caregiver reading behaviors. However,
the interventions did not boost children’s language skills
over and above the effect of an active reading control
condition. There were also no effects of socioeconomic status.
Conclusion: This randomized controlled trial showed
that caregivers from all socioeconomic backgrounds
successfully adopted an interactive shared reading style.
However, while the interventions were effective at increasing
caregivers’ use of interactive shared book reading behaviors,
this did not have a significant impact on the children’s
language skills. The findings are discussed in terms of
practical implications and future research.
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ates of speech and/or language impairment in the
R United Kingdom are reported to vary between

5% and 10% (Boyle et al., 1996; Norbury et al.,
2016). However, these rates are not equally distributed across
the socioeconomic spectrum, with higher rates for children

from disadvantaged backgrounds. This social gradient
begins early, with children from different socioeconomic
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backgrounds showing differences in their language pro-
cessing abilities and vocabulary size from as early as

18 months of age (e.g., Fernald et al., 2013; McGillion

et al., 2017). This difference in language ability appears
to continue throughout the preschool and primary school
years. Locke et al. (2002) reported that more than half
of the children in the lowest Index of Multiple Depriva-
tion in England started nursery school with delayed lan-
guage skills, despite their general cognitive abilities being
in the average range for their age. Similarly, Waldfogel
and Washbrook (2010) reported that children from low-
income households are, on average, 16 months behind
their peers from high-income households in terms of vo-
cabulary size at school entry. Law et al. (2011) similarly
report that nearly 40% of Scottish children aged between
5 and 12 years and living in an area of pronounced dep-
rivation had delayed language skills. Given the high rates
of language delay and the significant impact poor lan-
guage skills can have on a child’s life (Hoff, 2013; Pace
et al., 2018), the need for language interventions that are
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accessible and effective for all socioeconomic groups is
stark.

One activity that has been shown to support children’s
early language development is shared book reading. Re-
search has indicated that shared book reading can support
a wide range of early language skills, including vocabulary
growth (e.g., Elley, 1989; Farrant & Zubrick, 2011), narra-
tive and conversation skills (e.g., Morrow, 1988; Reese,
1995), print awareness (e.g., Justice & Ezell, 2000, 2004),
future reading ability (e.g., Bus et al., 1995), and phono-
logical awareness (e.g., Chow et al., 2008; Lefebvre et al.,
2011). There is also evidence that children who are read to
regularly in the early years learn language faster, enter
school with a larger vocabulary, and become more success-
ful readers at school (Bus et al., 1995).

On the basis of this research, strong emphasis has
been placed on encouraging caregivers and practitioners to
read with children in the early years, and many shared
book reading interventions have been created to support
language development and school readiness. Shared book
reading interventions typically train the caregiver and/or
practitioner to read with the child using a particular style, of
which the most common is “interactive reading.” Interactive
shared reading interventions (e.g., dialogic reading) use
techniques that encourage the adult to be responsive to the
child and to expose the child to language that is slightly
more advanced than their current language level. Interactive
reading typically involves recasts, expansions, and open-
ended questions, all of which have been shown to have a
positive impact on a child’s language development (Baker &
Nelson, 1984; Cleave et al., 2015; Farrar, 1990; Girolametto
& Weitzman, 2002; Huttenlocher et al., 2010; Nelson,
1977). Despite the large volume of research suggesting inter-
active shared book reading is beneficial for language de-
velopment, two fundamental issues remain outstanding:
whether interactive shared book reading interventions are
equally effective (a) for children from all socioeconomic
backgrounds and (b) for a range of language skills. We will
discuss each issue in turn.

There has been a particularly strong focus on using
interactive shared book reading interventions to improve
the language and literacy skills of children from deprived
backgrounds, motivated by the higher rates of language
delay for such children and the desire to close this language
gap. Some individual studies have reported positive gains
in language outcome variables (e.g., Chacko et al., 2018;
Lonigan et al., 1999; Purpura et al., 2017; Valdez-Menchaca
& Whitehurst, 1992). These studies tend to train an adult
(e.g., a parent, teacher, or volunteer) to read using a particu-
lar reading style and then assess the impact of the inter-
vention on the child’s language ability, most often their
vocabulary skills. For example, Valdez-Menchaca and
Whitehurst (1992) trained teachers to read using a dialogic
reading style that involved asking more open-ended ques-
tions and responding to children’s attempts to answer these
questions. The intervention was aimed at low-income
Mexican children attending day care and lasted between
6 and 7 weeks, and children’s language skills were measured

with standardized tests of expressive and receptive language.
Children who received the intervention scored significantly
higher on measures of both expressive and receptive lan-
guage and had a longer mean length of utterance (MLU)
than children in the control group.

However, when meta-analytic methods have been
used to synthesize across studies, it seems that socioeconomic
status (SES) moderates the effects, with smaller effect sizes
for children from disadvantaged backgrounds. For example,
Mol et al. (2008) have reported that dialogic reading in-
terventions have smaller effects on vocabulary outcomes
for children at risk of language and literacy impairments
(d = 0.13) than for children not at risk (¢ = 0.53), and
here, risk status was determined by the income level and
the maternal education level of the participants in the studies
and is therefore a measure of SES. In a subsequent meta-
analysis, Manz et al. (2010) found a similar pattern of re-
sults, reporting that shared book reading interventions had
smaller effects on emergent literacy outcomes for children
from low-income backgrounds (d = 0.14) than for children
from middle- to high-income backgrounds (d = 0.39).

Given the need for interventions that close the lan-
guage gap, these findings are of crucial importance. There
are a number of possible, but not necessarily mutually ex-
clusive, explanations that may account for this apparent
difference in the effectiveness of interactive shared book
reading interventions. Manz et al. (2010) have proposed
that the cause of the smaller effect sizes for children from
low-income families is due to a mismatch between the de-
mands of an interactive shared book reading intervention
and the parents’ natural reading style. They have argued
that there may be a big mismatch between the interactive
style taught in reading interventions and the natural read-
ing style of less educated parents, some of whom are more
likely to focus on reading the text and describing pictures
(cf. Hammer et al., 2005). This makes it harder for such
parents to implement the training given in the interven-
tion, a problem not experienced by parents who are more
likely to use an interactive style naturally. Consequently,
reading interventions may have a smaller effect on the lan-
guage development of children from low-income families.

Another related factor is the familiarity of interactive
shared book reading as an activity. Ethnographic work
undertaken by McCarthey (1997) has suggested that literacy
experiences may differ between children from middle-class
and working-class homes. The middle-class families in
McCarthey’s sample tended to view reading as a form of
entertainment. A range of reading material was available in
the home, including children’s books, and children were
read to regularly by family members. In contrast, the work-
ing-class families in the sample tended to view reading as
a means to maintain social relationships (e.g., reading letters
and party invitations) and for religious purposes (e.g.,
learning passages from the bible). It may be that there are
differing attitudes about the typical function of reading
that make it harder for some families to adopt an interven-
tion that requires one particular form of reading (i.e., inter-
active shared book reading) than others.
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If this is the case, then differences in the effectiveness
of interactive shared book reading interventions between
families may be due to differences in the families’ familiar-
ity with the form of reading required by the intervention.
Research has shown that imposing unfamiliar literacy prac-
tices, such as interactive shared reading, on a family is likely
to be ineffective (Mooney et al., 2016) and that if parents
do not feel comfortable with books or do not read for plea-
sure, then shared book reading between the parent and
the child is less likely to become embedded in family prac-
tice, less likely to be sustained, and less likely to be enjoyed
by children (Bus et al., 2000). Therefore, the difference in
the effectiveness of interactive shared book reading inter-
ventions may be due to lower rates of shared book reading
as an activity, which impacts enjoyment and engagement
with the shared book reading intervention. This then leads
to smaller effects on language development.

The second outstanding issue is whether interactive
shared book reading interventions are equally effective for
a range of language outcomes. Reviews that have synthe-
sized the evidence indicate that the impact of shared book
reading interventions is stronger for some language out-
comes than others. For example, a What Works Clearing-
house report on dialogic reading indicated that this form
of interactive reading has a positive impact on oral language
skills but “no discernible effects” (p. 1) on phonological
processing (U.S. Department of Education, Institute of Ed-
ucation Sciences, What Works Clearinghouse, 2007). In a
more recent report on shared book reading, the authors
again concluded that shared book reading did not support
all language skills equally (U.S. Department of Education,
Institute of Education Sciences, What Works Clearinghouse,
2015). The review indicated that shared book reading
had “no discernible effects” (p. 2) on alphabetics or reading
achievement and reported mixed results for language com-
prehension and language development. In summary, while
there is evidence that interactive shared book reading can
support a range of language skills, when the research is syn-
thesized and only the highest quality research is included,
the results indicate that the efficacy of such interventions
may vary depending on the specific outcome variables
measured.

Furthermore, there are some language skills for which
there is a much smaller evidence base. One such is gram-
matical development, for which there are only a handful of
intervention studies, which have produced mixed findings.
For example, Whitehurst et al. (1988) reported that chil-
dren who had received an interactive shared book reading
intervention developed more mature grammar abilities:
They had a higher MLU, fewer single-word utterances, and
higher frequency of phrases than children in a reading con-
trol group. Similarly, Valdez-Menchaca and Whitehurst
(1992) reported that children receiving an interactive shared
book reading intervention had longer MLUs and produced
more syntactically complex sentences compared to children
in a control group. However, there are also studies that
have found no impact on grammatical development. For
example, Lever and Sénéchal (2011) reported no difference

between the MLU of children who had received a dialogic
reading intervention and that of children who had received
an alternative treatment, namely, a phoneme awareness
intervention. In summary, the evidence base for the im-
pact of shared book reading on grammatical development
is much weaker due the small number of studies and the
mixed findings.

In this study, we investigated whether interactive
shared book reading supports language in children from a
range of socioeconomic backgrounds. We used two estab-
lished interactive shared book reading interventions, namely,
dialogic reading (Whitehurst et al., 1988) and pause reading
(Colmar, 2014), and measured the impact of the interven-
tions on a range of language outcomes, including grammati-
cal development. We chose these interactive shared book
reading interventions as there is existing evidence that they
are effective at boosting some language skills in some popu-
lations. For example, Colmar (2011, 2014) reported that
pause reading supports expressive language development in
children with language delay and in children with language
delay from deprived backgrounds. Similarly, dialogic
reading has been shown to support vocabulary development
in children, but not equally for children from all socioeco-
nomic backgrounds (e.g., Mol et al., 2008). However, these
two interventions have never been directly compared in
the same design, so we do not know whether one is more
effective than the other, which is important information for
practitioners choosing interventions to use. We explored
whether the two interactive shared book reading interven-
tions (a) were equally well implemented by high- and low-
SES caregivers and (b) led to equal gains in language skills
in high- and low-SES children. In addition, we included
an analysis of the caregivers’ book reading behavior and
engagement with the intervention. The advantage of this
study design was that it allowed us to explore whether
there are SES differences in the effectiveness of two estab-
lished interventions.

Children aged between 2;6 and 3;0 were randomly
allocated to a dialogic reading intervention, a pause reading
intervention, or an active reading control group. We pre-
dicted that (a) caregivers in the intervention groups would
increase their interactive reading behaviors significantly
more than the caregivers in the control group and (b) chil-
dren in the intervention groups would have larger language
gains than children in the control group. We also mea-
sured the amount of reading each dyad engaged in over the
6-week intervention.

Method
Design

This was a single-center, double-blind, parallel-group
study conducted in the United Kingdom and preregistered
on clinicaltrials.gov (NCT02625584). Participants were ran-
domly assigned to one of three parallel groups in a 1:1:1 ra-
tio, to receive one of three interventions (see Figure 1 for
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Figure 1. Consolidated Standards of Reporting Trials diagram. PLS = Preschool Language Scale; CELF = Clinical Evaluation of Language

Fundamentals.

Assessed for eligibility (7 = 612)

Excluded (n = 426)

Did not meet inclusion criteria (n = 93)
Declined to participate (n = 164)
Demographic group already full (n = 157)
Other (n =12)

Randomized (n = 186)

Allocation

Intervention 1 (n = 62)
Received allocated
intervention (n = 62)

Intervention 2 (n = 61)
Received allocated
intervention (n = 61)

Control (n = 62)
Received allocated
intervention (n = 62)

I
6-week
follow-up

I

Lost to follow-up (5)
Did not meet study

Lost to follow-up (6)
Did not meet study

Lost to follow-up (3)
Did not meet study

eligibility (6) eligibility (7) eligibility (8)

PLS (2= 51) PLS (1= 48) PLS (2= 51)

CELF (n = 49) CELF (n = 42) CELF (n = 48)
Naturalistic observations Naturalistic observations Naturalistic observations
(n=46) (n=46) (n=45)

the Consolidated Standards of Reporting Trials [CONSORT]
diagram).

Participants

Recruitment and enrollment lasted 2 years 10 months
between March 2015 and January 2018, and posttesting
finished in March 2018. The project ended in April 2018
when the funding period came to an end. Eligible partici-
pants were English-speaking monolingual children aged be-
tween 2;6 and 3;0 living in North West England. Exclusion
criteria were as follows: less than 37 weeks’ gestation,
less than 5 Ibs 9 oz at birth, prolonged and/or frequent ear
infections, hearing another language (not English) for more
than 1 day per week, children or caregivers who had a diag-
nosed disability that prevented participation (e.g., inability
to understand instructions). This last criterion is standard
exclusion criteria in our work, but note that no families in
this study were excluded on this basis. There were 150 pri-
mary caregivers, of whom 137 were mothers, 10 were fa-

thers, two were grandmothers, and one was a childminder.

Children were aged between 2;6 and 3;0 at the first visit
(Myge = 32 months, SD = 2.07, range: 30-36), and 45%
of children were female.

Caregivers’ level of education ranged from no formal
education to postgraduate degree. The previous literature
suggests that caregiver education is the best SES predictor
of language development (Arriaga et al., 1998; Bornstein
et al., 1998; Dollaghan et al., 1999; Fenson et al., 1994;
Hoff & Tian, 2005; Pan et al., 2005); therefore, level of care-
giver education was our SES variable in all analyses.

This study received ethical approval from the Uni-
versity of Liverpool ethics committee. All participating
caregivers gave informed consent on behalf of their child.
Caregivers were reimbursed £10 for each testing session,
and the child was given a book as a gift at the end of
the study.

Materials

Training Videos

Videos were created to introduce the two intervention
conditions and the control condition to caregivers. The
intervention condition videos included clips of caregivers
engaged in the target interactive reading behaviors and
general advice about making reading part of daily life.
The control condition video contained only information
about making reading part of daily life.
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Questionnaires

Caregivers completed the Family Questionnaire at the
pre-intervention visit. The Family Questionnaire was de-
vised for the UK Communicative Development Inventory
project (Alcock et al., 2020) to collect information about
a child’s health, caregiver SES, language exposure, and
whether the child attended child care. The questionnaire
was constructed using a two-stage process. In the first
stage, researchers created 24 questions that were hypothe-
sized to relate to language development. In the second
stage, researchers used focus groups and discussion with
consultant researchers to refine and shorten the question-
naire to 21 questions. More details on questionnaire con-
struction can be found in the work of Alcock et al. (2020).
The Family Questionnaire was refined further for the current
project after consultation with the original researchers to
determine how successful the original version had been.
Questions that were not relevant to the project were removed,
and some questions were reworded to make them applicable
to all family structures (see Supplemental Material S1 for
the Family Questionnaire).

In the current study, we used the Family Question-
naire to (a) screen for exclusion criteria and (b) assign chil-
dren to SES categories based on caregiver education. The
Family Questionnaire contains seven levels of caregiver edu-
cation: (1) no formal education, (2) 1-4 General Certificates
of Secondary Education (GCSEs)/O-Levels (at any grade)/
National Vocational Qualification (NVQ) Level 1 or similar,
(3) 5+ GCSEs (Grades A*-C)/O-Levels (passes)/NVQ
Level 2 or similar, (4) 1 A-Levels/2-3 AS-Levels, (5) 2+
A-Levels/NVQ Level 3 or similar, (6) University degree/
Higher National Diploma/Higher National Certificate/
NVQ Level 4 or 5 or similar, and (7) postgraduate degree
or similar (e.g., Postgraduate Certificate in Education, PhD,
MA).! Caregivers with a degree or higher were catego-
rized as “high SES,” and caregivers with 2+ A-Levels or
fewer qualifications were categorized as “low SES.” Note
that, according to the 2011 census, 63% of the U.K. popu-
lation had 2+ A-Levels or fewer qualifications (Office
for National Statistics, National Records of Scotland, &
Northern Ireland Statistics and Research Agency, 2016).

Caregivers also completed two further questionnaires at
the pre- and post-intervention visits: the Homelife Question-
naire, which collected information on book reading in the
family home, and the Title and Author Checklist, which
collected information on the child’s current level of exposure
to storybooks. These data were not analyzed in this study.

Intervention Materials

All caregivers were given a set of 20 books to read to
the child during the 6-week intervention (see Supplemental
Material S2 for the list of books). All books chosen were

!GCSEs are exams taken at the end of British high school when the
student is 15 or 16 years old. Five passes at Grade C or higher are
considered roughly equivalent to a U.S. high school diploma. A-Level
exams are generally taken 2 years later when students are 17 or 18 years
old. A-Levels are most similar to American Advanced Placement courses.

appropriate for the age group and were similar in length.
The caregivers were also given an audio recorder and a
reading diary to collect information about the amount of
reading they managed over the 6-week intervention. The
reading diary contained a page for each scheduled reading
session, with information for the caregivers and space for
comments (see Supplemental Material S3 for an example
reading diary page). Each child had a different random or-
der of books to read during the 6-week intervention period,
and caregivers were asked to stick to the order in their
reading diary. By following the order in the reading diary,
each of the 20 books was read 3 times over the 6-week
intervention period. Caregivers were instructed to audio-
record the reading sessions and to mark each page in the
reading diary once the book had been read.

Dialogic Reading Intervention

Caregivers were trained to read using an interactive
dialogic reading style as devised by Whitehurst et al. (1988;
see Box 1 in Supplemental Material S4 for a full description
of the technique). Dialogic reading involves the use of a
series of conversational strategies to scaffold an interactive
conversation between the child and the caregiver while read-
ing. These strategies are known as the PEER sequence. By
following this sequence, the adult

) prompts the child to say something about the book,
. evaluates the child’s response,
. expands the child’s response, and

. repeats the prompt to help the child learn from the
expansion.

A fundamental element of dialogic reading is the use
of prompts to begin the PEER sequence while reading
with a child. The acronym CROWD stands for five recom-
mended prompts, as follows:

Completion
Recall
Open question

Wh-question

Al e

Distancing question

Caregivers watched a training video that explained
dialogic reading in detail. Each step in the PEER sequence
and each CROWD prompt were described, and video clips
of a caregiver and a child reading were shown to demon-
strate each step. After watching the training video, the re-
searcher answered questions and gave the caregiver a set
of information sheets that summarized the technique (see
Supplemental Material S5 for the dialogic reading care-
giver information sheet).

Pause Reading Intervention

Caregivers were trained to read in an interactive pause
reading style based on the works of Colmar (2011, 2014;
see Box 2 in Supplemental Material S6 for a full description
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of the technique). To guide caregivers in this technique, we
created the PROB sequence to scaffold an interactive con-
versation between the child and the caregiver while reading.
By following the PROB sequence, the adult

. uses pauses at each page turn to let the child talk
first,

. responds to what the child says or points to,

. uses open-ended prompts (i.e., asks a contingent open-
ended question), and

. boosts what the child says by rephrasing or adding
more information.

Caregivers were trained to use open-ended questions
and were given the following five open-question templates
to help when creating their own open questions during
reading:

1. Why questions (e.g., “Why do you think...”)
2. Tell me prompts (e.g., “Tell me about this

picture...”)
3. What questions (e.g., “What do you think...”)
4. How questions (e.g., “How do you know...”)

5. I wonder prompts (e.g., “I wonder what’s happening
in this picture...”)

Caregivers watched a training video that explained
pause reading in detail. Each step in the PROB sequence
and each question starter were described, and video clips of
a caregiver and a child reading were shown to demonstrate
the technique. After watching the training video, the re-
searcher answered questions and gave the caregiver a set of
information sheets that summarized the technique (see
Supplemental Material S7 for the pause reading caregiver
information sheet).

Active Reading Control Condition

Caregivers in the control condition were not trained
to read with their children in any specific style. Instead,
these caregivers were given the same books as the children
in the intervention conditions but were given only general
information about how to make reading part of their daily
routine. We chose to provide this information to caregivers
in all conditions to help them successfully read with their
children over the 6-week period.

The training video explained that reading together
supports language development and provided the caregiver
with the following tips to make shared reading part of their
daily routine:

. Choose a space free of distractions (e.g., television
and toys)

. Create an area that is comfortable and inviting

. Sit close together so the child can see the caregiver’s
face and the book

. Let the child hold the book and turn the pages if they
want to

. Be flexible about what time of day you read

. Choose a time of day that suits the caregiver and the
child

. If the child doesn’t want to read, just follow their lead
and read when they want

. Let them sit by you if they don’t want to sit still

. Have fun

Caregivers watched a training video that used clips
of a caregiver and a child reading together and photos to
illustrate each tip. After watching the video, the researcher
answered questions and gave the caregiver a set of infor-
mation sheets that summarized the information in the video
(see Supplemental Material S8 for the control group care-
giver information sheet).

Outcome Measures

The Preschool Language Scale-Fifth Edition (PLS-5
UK; Zimmerman et al., 2014) is a comprehensive language
assessment instrument that evaluates both expressive and
receptive language skills via elicitation and free-play and in-
cludes measures of vocabulary, phonological awareness,
social communication, and language structure. The PLS-5
UK has good-to-excellent stability across time (test-retest
reliability) with corrected stability coefficients from .86 to
.95 for the different age ranges and has excellent internal
consistency with split-half reliability coefficients of .96 for
the age ranges tested in this study. Scores on the PLS-5
UK are highly correlated with scores on the Preschool
Language Scale-Fourth Edition UK (r = .85) and the Clini-
cal Evaluation of Language Fundamentals Preschool-2
(CELF Preschool-2; r = .79), both of which are designed to
test the same or similar constructs and provide evidence
of its validity. It contains two subtests: the Auditory Com-
prehension subscale and the Expressive Communication
subscale. In this study, we used the raw score on the Audi-
tory Comprehension subscale as a measure of language
comprehension and the raw score on the Expressive Com-
munication subscale as a measure of language production.

The CELF Preschool-2 UK (Wiig et al., 2006) is a
standardized measure of the language knowledge of individ-
ual children. In this study, we used the Sentence Structure
subtest, which assesses children’s comprehension of a range
of simple and complex sentence structures. A sentence is
read to the child, and the child chooses, from a set of pic-
tures, which picture “goes with” that sentence. The Sentence
Structure subtest has good stability over time (test-retest
reliability; » = .77) and good internal consistency, with a
split-half reliability coefficient of .78. The Sentence Structure
subtest is moderately correlated with the Sentence Structure
subtest of the CELF Preschool-2 (r = .63), and the CELF
Preschool-2 total language score is highly correlated with
the Preschool Language Scale-Fourth Edition (r = .73),
both of which are designed to assess the same or similar
constructs. We used the raw score on this subtest as a mea-
sure of syntax comprehension.
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Finally, we calculated child mean length of utterance
in morphemes (MLU) from transcriptions of the child
speech during the pre-intervention session, which were tran-
scribed in CHAT following CHAT guidelines (MacWhinney,
2000). MLU is a measure of the morphosyntactic com-
plexity of speech. Because of the time it takes to transcribe
naturalistic data, we transcribed a random sample of par-
ticipants from each condition/SES level (N = 47; mean num-
ber of utterances per child per session = 88.67, SD = 33.84,
range: 8-175).

Procedure

Participants were recruited from an existing database
of families interested in taking part in research, by our
partners in local nurseries and children centers, and
through advertisements on social media. Families attended
two sessions with a member of the research team: a pre-
intervention session and a post-intervention session. These
visits took place at one of three locations: the family home,
a community setting such as the child’s nursery, or the
University Language Laboratory. At the pre-intervention
session, (a) caregivers completed the pre-intervention ques-
tionnaires, (b) the researcher administered the PLS-5 UK
and the Sentence Structure subtest of the CELF Preschool-2
UK, and (c) the child and the caregiver were video-recorded
playing with toys for 10 min and reading two books.

Once both the language assessments and the natural-
istic recordings were complete, the researcher randomly
assigned the family to one of the following groups: dialogic
reading intervention, pause reading intervention, or an
active reading control group, according to CONSORT
guidelines (Schulz et al., 2010). Randomization was achieved
via the following procedure. Prior to the start of the pro-
ject, a randomization sequence was generated by an inde-
pendent researcher, unconnected to the project, with a 1:1:1
allocation using random block sizes of 3, 6, and 9. Blocks
were generated with a permuted-block design using a com-
puterized random number generator. The allocation se-
quence was concealed from the researchers inside sequentially
numbered, opaque, sealed and signed envelopes. The piece
of paper inside the envelope that stated the condition assign-
ment was wrapped in foil to prevent the allocation being
visible from the outside of the envelope.

After completion of the language assessments and
naturalistic recordings, the researcher selected the envelope
bearing the participant’s assigned number. The researchers
then video-recorded themselves opening the envelope to
document that the envelope was intact prior to allocation
and to record the participant’s condition assignment. The
caregiver remained blind to the three conditions within the
study and blind to their condition assignment.

The intervention was then introduced to the caregiver
using a training video specific to the condition assignment.
For the dialogic reading intervention condition and the
pause reading intervention condition, caregivers were intro-
duced to the interactive reading technique and were given
general advice about making reading part of their daily

routine. Caregivers in the control condition were only given
the general advice about making reading part of their daily
routine.

After watching the training video, the researcher sum-
marized the content of the video and provided the caregiver
with information sheets specific to each condition. The
researcher also provided links to watch the video again and
to access audio recordings of the summary leaflet. The re-
searcher explained how to use and complete the reading diary
as well as how to use the audio recorder and asked the fami-
lies to try to read two books to their child 5 times a week.

During the 6-week intervention period, the researchers
contacted all caregivers by e-mail, text, phone call, or
letter on a weekly basis. Through these weekly contacts, the
intervention messages were repeated, and the caregivers’
questions were answered.

Approximately 6 weeks after the pre-intervention ses-
sion, the caregiver and the child attended a post-intervention
session (mean number of days between pre- and post-
intervention sessions = 47.66 days, SD = 6.22, range: 41-70).
At this visit, the language assessments and the naturalistic
recordings from the pre-intervention session were repeated
by a researcher blind to the condition assignment of the
family. The caregiver also completed the post-intervention
questionnaires. At the end of the session, the caregivers
were given a full debrief about the purpose of the study.

Intensity and Number of Reading Sessions

Each caregiver was asked to read 5 times per week
and to read two books per session. This equaled a maxi-
mum of 60 reading sessions over a 6-week intervention pe-
riod. The choice of a 6-week duration was based on previous
studies that have reported positive findings of interactive
reading on the language development of children in our target
age range using interventions of similar length (most run be-
tween 4 and 8 weeks). For example, in Mol et al.’s (2008)
meta-analysis, three out of the four reading interventions
involving 2- to 3-year-old children were all between 4 and
6 weeks in duration and typically reported medium-to-large
effect sizes on productive measures of language development.

The caregivers were given an audio recorder and a
reading diary to collect information about their reading be-
haviors. Caregivers were asked to audio-record all reading
sessions and to use the reading diary to document when
they read. To calculate the number of reading sessions, we
counted the sessions marked in the reading diary. If fewer
than 60 sessions (i.e., the maximum number of sessions)
were marked in the reading diary, we cross-referenced with
the audio recordings to check for any additional reading
sessions that were recorded but not marked in the reading
diary. One hundred and forty-seven of the 150 caregivers
provided this information (note that the other three were
not categorized as “lost to follow-up” in the CONSORT
diagram [see Figure 1] but were included in the analyses).
The mean rate of reading sessions was high, but there was
a large variation in the number of sessions between families
(M = 50.63, SD = 14.54, range: 0-60).
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Coding

The pre- and post-intervention book reading video
recordings were coded for the presence of caregiver dia-
logic reading and pause reading behaviors. All participant
video files were coded for both types of book reading be-
haviors, regardless of the condition the participant was
assigned to, and coders were blind to the condition assign-
ment of the participants when coding.

Most naturalistic analyses in the child language liter-
ature use an event-counting method to code behavior, in
which researchers transcribe and code every utterance pro-
duced by both the child and caregivers. However, this is
extremely time consuming and is often not practical or cost
effective in studies, such as this one, that test a large num-
ber of participants. In addition, the data it yields are not
necessarily as representative of the child’s or the caregivers’
everyday behavior, as is commonly assumed (see Tomasello
& Stahl, 2004, for a detailed description of the problems
inherent in this observational sampling method). Thus, for
this study, we chose a different observational coding method,
namely, a “one-zero time sampling” method, in which the
observer records, during each sample period, whether the
behavior occurred at least once (scored as 1) or did not
occur (scored as 0). This method is commonly used in the
animal behavior literature (see Martin & Bateson, 1986,
for a review) and has been used for coding child behaviors
in the past (albeit not as often recently; e.g., see Bishop,
1951; Olson, 1929; Richards & Bernal, 1972). Each video
was split into 30-s segments, and researchers coded whether
there were dialogic reading and pause reading behaviors
present in each 30-s segment (see Supplemental Material S9
for details of the coding scheme). This method is suitable
for our purposes (achieving a reliable estimate of differ-
ences in the target behaviors produced across conditions
and across time) because the target behaviors are of vari-
able duration yet total observation time is relatively con-
stant across conditions. The method allows us to equate
caregivers who respond differently but equally effectively
to the training. The dependent variable was the propor-
tion of the segments that contained evidence of the target
book reading behaviors. This resulted in two scores of book
reading behavior per video: one score for caregiver dia-
logic reading behaviors and one score for caregiver pause
reading behaviors. A randomly selected 10% of both the
pre- and post-intervention recordings were second coded.
For dialogic reading behaviors, Cohen’s k was .85, and for
pause reading behaviors, Cohen’s k¥ was .91, indicating ex-
cellent agreement on both measures. All discrepancies were
resolved by the first author.

Results
Analysis Strategy

The data were analyzed using SPSS (Version 22) and
R (Version 3.6.0; R Core Team, 2018) using RStudio
(Version 1.2.1335; RStudio Team, 2019; data, scripts, and
output files are available in an R project folder at https://

osf.io/txu63/; see also Supplemental Material S13). For all
regression models, to increase the stability of the model,
the predictors were not fully crossed. Instead, the model
only included the interactions of theoretical interest. In
practice, this meant that the interactions between caregiver
reading behavior, pre-intervention score, and family SES
were not included, but the interaction of each of these pre-
dictors with the intervention group was included, to estab-
lish whether the potential effects of the intervention groups
were dependent on other variables. The reported statistics
were generated using bootstrapped simulations (R = 1,000),
which provided 95% confidence intervals as well as standard
errors and p values derived from the sampling distribution.
Descriptive statistics for the main analyses are provided in
violin plots below and in tables (raw score means and stan-
dard deviations) in Supplemental Material S10.

Preliminary Analyses

We ran a series of one-way analysis of variance
(ANOVA) to test for differences across conditions in the
age and SES of the participants and the level of caregiver
education (see Table 1). There were no significant differ-
ences in age, F(2, 144) = 1.67, p = .19, np2 =.02; SES (low/
high), F(1, 144) = 0.48, p = .49, n,* = .003; and education,
F(2, 147) = 0.096, p = 91, np2 =.001.

Caregiver Reading Style

The first analysis examined whether the reading
interventions had the intended effect on the caregiver’s
reading style by comparing the presence of dialogic and
pause reading behaviors in the pre-intervention reading
session and the post-intervention reading session 6 weeks
later.

At the pre-intervention session, there were similar
levels of dialogic and pause reading behaviors across the
intervention and control groups (dialogic reading behavior:
dialogic group, M = 0.41, SD = 0.22, and control group,
M =0.42, SD = 0.23; pause reading behavior: pause group,
M =0.17, SD = 0.12, and control group, M = 0.25, SD =
0.17); although, note that, overall, the parents were more
likely to produce dialogic reading behavior (Ms = 0.41 and
0.42) than pause reading behavior (Ms = 0.17 and 0.25).
Hence, separate difference scores were calculated between
the pre- and post-intervention assessments for dialogic read-
ing behaviors and pause reading behaviors, with larger
scores representing a greater increase in rate of reading be-
haviors. Using difference scores, rather than raw pre- and
post-intervention scores, allowed us to simplify the regression
model and simulate the main comparisons of interest as
main effects, for ease of interpretation.

Figures 2 (dialogic reading) and 3 (pause reading)
illustrate the results. Dialogic reading scores increased in
the dialogic reading group (pre-intervention: M = 0.41,
SD = 0.22; post-intervention: M = 0.71, SD = 0.20) but
not in the control group (pre-intervention: M = 0.42,

SD = 0.23; post-intervention: M = 0.39, SD = 0.25). Similarly,
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Table 1. Age in months (SD), caregiver education level, and number and gender of child participant at the

pre-intervention session.

Condition Age in months (SD) Caregiver education N (girls)
Dialogic reading High SES 32.69 (2.03) 6.45 (0.51) 29 (15)
Low SES 32.41 (2.24) 4.32 (1.09) 22 (16)
Pause reading High SES 32.17 (2.22) 6.45 (0.51) 29 (11)
Low SES 31.84 (2.01) 4.05 (1.22) 19 (7)
Control High SES 31.87 (1.83) 6.40 (0.50) 30 (10)
Low SES 31.76 (2.14) 4.00 (1.10) 21 (9)

pause reading scores increased in the pause reading group
(pre-intervention: M = 0.17, SD = 0.12; post-intervention:
M = 0.59, SD = 0.28) but not in the control group (pre-
intervention: M = 0.25, SD = 0.17; post-intervention:

M = 0.24, SD = 0.18); see the descriptive statistics in Sup-
plemental Material S10 for tables of raw score means and
standard deviations.

We ran two multiple regression models to examine
whether there were changes in parental reading behavior
between the pre- and post-intervention sessions. The first
compared levels of dialogic reading in caregivers receiving
a dialogic intervention to those in the control group, and
the second compared the pause reading behavior of care-
givers assigned to the pause reading intervention to those
in the control group. The outcome measure was the differ-
ence in scores for dialogic (Analysis 1) or pause (Analysis 2)
reading behavior between the pre- and post-intervention
recorded book reading sessions. Intervention group (dialogic/
pause vs. control) and family SES (high/low) were entered
as effect-coded factors. Pre-intervention scores were added
as predictors to control for baseline differences, and number
of reading sessions completed (No. sessions) was added to

control for the effect of the number of reading sessions com-
pleted. These were added as centered, continuous predictor
variables.

The first regression model compared dialogic reading
and control groups (see Table 2). The model explained
58.66% of the variance in the change in parental dialogic
reading behavior, F(7, 82) = 16.62 [0.97, 26.84], p < .001,
R? = .59. As predicted, the caregivers assigned to the dia-
logic reading intervention showed a significantly larger in-
crease in dialogic reading style than those in the control
group, f = .36 [0.17, 0.41], SE = 0.06, t = 5.97, p < .001.
Note also that caregivers with higher pre-intervention dia-
logic reading scores showed smaller increases than those
who started with lower scores, p = —0.73 [-0.9, —0.56],
SE =0.09, t = —8.40, p < .001, suggesting that the inter-
vention had a bigger effect on those caregivers who pro-
duced fewer dialogic reading behaviors spontaneously. None
of the covariates (No. sessions, SES, pre-intervention score)
interacted with the intervention group, and there were no
other significant main effects in the model.

The second regression model compared the pause
reading and control groups (see Table 3). This model

Figure 2. Gains in dialogic reading behaviors between pre- and post-intervention reading sessions for caregivers
in the dialogic reading condition and the control condition. SES = socioeconomic status.

1.0

e
o

et
o

Parental Dialogic
Behavior Gains

Dialogic Control

Dialogic Control

Condition

1886 Journal of Speech, Language, and Hearing Research s Vol. 63 ¢« 1878-1897 ¢ June 2020

Downloaded from: https://pubs.asha.org 65.21.193.86 on 03/03/2022, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions



Figure 3. Gains in pause reading behaviors between pre- and post-intervention reading sessions for
caregivers in the pause reading condition and the control condition. SES = socioeconomic status.
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explained 58.86% of the variance in the change in parental
pause reading, F(7, 82) = 16.76 [3.96, 24.57], p < .001,
R? = .59. As predicted, the caregivers assigned to the pause
reading intervention showed a significantly larger increase
in pause reading style than those in the control group, p =
4210.29, 0.57], SE = 0.07, t = 5.87, p < .001. This differ-
ence interacted with the number of reading sessions com-
pleted: A greater number of sessions was associated with a
larger difference in pause reading behavior change between
the two groups, p = 0.56 [0.05, 1.14], SE = 0.28, t = 1.98,
p = .047. There was also a significant main effect of the
number of reading sessions, p = —0.3 [-0.58, —0.02], SE =
0.14, t = =2.13, p = .034, reflecting the larger increases in
post-intervention pause reading for caregivers who had
completed more sessions. There were no other significant
main effects or interactions.

Collectively, the findings suggest that both interven-
tions were effective at changing caregivers’ reading style

regardless of their SES. When caregivers were trained to
use either a pause reading style or a dialogic reading style,
they increased their use of these reading behaviors signifi-
cantly more than caregivers in the control condition.

Child Language Outcomes

Measures used were receptive language (PLS-5 UK),
expressive language (PLS-5 UK), syntax comprehension
(CELF Preschool-2 UK), and syntax production (MLU cal-
culated from naturalistic data) both at pre-intervention and
during a post-intervention session approximately 6 weeks
later. Although pre-intervention scores for high-SES chil-
dren were slightly higher, as is to be expected (see Table 4),
there were similar levels of language across the intervention
groups at the pre-intervention session (see Table 5). Thus,
difference scores between the pre- and post-intervention
assessments were calculated for each of the four language

Table 2. Summary of the multiple regression model fitted to caregiver dialogic reading behavior.

Term B SE t P

Intercept 0.12 [0.09, 0.21] 0.03 3.90 <.001
Dialogic vs. control 0.36 [0.17, 0.41] 0.06 5.97 < .001
No. sessions 2.3e-03 [-8.6e-04, 5.1e-03] 1.5e-03 1.52 .096
SES 0.03 [-0.09, 0.09] 0.04 0.76 449
Pre-intervention score -0.73 [-0.9, -0.56] 0.09 -8.40 <.001
Dialogic vs. control x No. sessions —2.6e-03 [-8.4e-03, 3.3e-03] 3.0e-03 -0.88 .304
Dialogic vs. control x SES -0.07 [-0.17, 0.18] 0.09 -0.76 441
Dialogic vs. control x Pre-intervention -0.16 [-0.49, 0.17] 0.17 -0.91 .356

Note. This regression model explained 58.66% of the variance in the change in parental dialogic reading
behavior: F(7, 82) = 16.62 [0.97, 26.84], p < .001, R? = .5866, N = 90. SES = socioeconomic status.
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Table 3. Summary of the multiple regression model fitted to caregiver pause reading behavior.

Term B SE t P

Intercept 0.2 [0.18, 0.32] 0.04 5.57 < .001
Pause vs. control 0.42 [0.29, 0.57] 0.07 5.87 <.001
No. sessions —-0.3 [-0.58, -0.02] 0.14 -2.13 .034
SES 0.05 [-0.09, 0.09] 0.05 1.04 294
Pre-intervention score 7.6e-04 [-2.6e-03, 4e-03] 1.7e-03 0.45 637
Pause vs. control x No. sessions 0.56 [0.05, 1.14] 0.28 1.98 .047
Pause vs. control x SES 9.7e-03 [-0.18, 0.19] 0.09 0.10 917
Pause vs. control x Pre-intervention —-3.6e-03 [-9.9e-03, 3.4e-03] 3.4e-03 -1.06 .267

Note. This regression model explained 58.86% of the variance in the change in parental pause reading: F(7, 82) = 16.76 [3.96, 24.57], p < .001,

R? = 5886, N = 90. SES = socioeconomic status.

measures, with larger scores representing greater improve-
ment (see Figure 4).

Four separate models were fitted to these difference
scores, one for each of the four language outcome measures.
As is usual when building regression models in R, the fac-
tor with three levels (intervention group) was entered as a
Helmert-coded factor with two contrasts. The first contrast
compared the scores of the participants assigned to the
pause reading group to those of the participants assigned
to the dialogic reading group. The second then compared
the scores of the participants receiving an intervention (i.e.,
the pause group and the dialogic group combined) to those
of the participants in the control group. No. sessions was
entered as a centered, continuous variable, based on the
information collected from audio recordings and reading
diaries, and pre-intervention score was included as a cen-
tered, continuous predictor. Finally, SES was entered as
an effect-coded factor (high/low). The full statistics for all
models, including the goodness of fit of the models to the
data (R? values), are reported in Tables 4-7. For succinct-
ness, we summarize only the main effects of interest in the
text.

The first model was fitted to the change in expressive
language scores (PLS-5 UK), with intervention group
(dialogic/pause/control), SES (high/low), No. sessions, and
pre-intervention score as model parameters (see Table 6).
This model structure did not provide an adequate fit to the
data, F(11, 135) = 0.5 [-1.85, 0.85], p = .898, R* = .04,
indicating that our predictors did not capture significant
variance in the outcome measure. Contrary to our predic-
tion, intervention group (pause vs. dialogue, control vs.
intervention) did not have an effect on the change in expres-
sive language scores between pre- and post-intervention

sessions (both ps > .60). No. sessions, pre-intervention score,
and SES all had nonsignificant effects (ps > .124).

The second model was fitted to the change in receptive
language scores (PLS-5 UK), which also included inter-
vention group, SES, pre-intervention score, and No. sessions
as predictors (see Table 7). Overall, the children experienced
a significant increase in their receptive language over time,
B=1.068]1.7,3.69], SE =0.51, t = 3.29, p = .002, with the
regression model, as a whole, providing a significant fit,
F(11, 135) = 1.97 [-1.53, 2.91], p = .036, R* = .14, and
explaining 14% of the variance in the data. However, the
only significant individual predictor in this model was pre-
intervention score: The children with the largest starting
vocabularies experienced less vocabulary growth between
the pre- and post-intervention assessments, § = —0.2
[-0.33, =0.09], SE = 0.06, t = —3.28, p = .001. This means
that, contrary to our prediction, intervention group (pause
vs. dialogue, control vs. intervention) did not have a signif-
icant effect on the change in receptive language scores be-
tween pre- and post-intervention sessions.

A reviewer pointed out that it might be more appro-
priate to use the PLS-5 Growth Scale Values (GSV scores)
rather than raw scores for the two analyses above, since
GSVs represent raw scores on an equal interval scale, where
a one-unit increase in scores represents the same amount of
change regardless of where the score falls in the develop-
mental continuum. Thus, we converted the receptive and
expressive language raw scores described above into GSV
scores and reran the analyses. The full results for these
analyses can be found in Supplemental Material S12 (see
Sections 3.1.3. and 3.2.3). The pattern of results was the
same as for the raw scores analysis. Most importantly,
for both expressive and receptive vocabulary, once again,

Table 4. Pre-intervention mean (SD) raw scores for each of the four language measures by socioeconomic status (SES; note that mean length of

utterance [MLU] scores are calculated for only a sample of the full data set).

SES Expressive language (PLS) Receptive language (PLS) Syntax comprehension (CELF) MLU
Low 34.09 (4.78) 33.56 (5.98) 4.66 (3.80) 2.56 (0.70)
High 37.40 (4.10) 37.70 (5.21) 7.08 (4.45) 2.71 (0.59)

Note. PLS = Preschool Language Scale; CELF = Clinical Evaluation of Language Fundamentals.
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Table 5. Pre-intervention mean (SD) raw scores for each of the four language measures by intervention condition (note that mean length of
utterance [MLU] scores are calculated for only a sample of the full data set).

Condition Expressive language (PLS) Receptive language (PLS) Syntax comprehension (CELF) MLU

Pause 35.79 (5.29) 35.48 (6.26) 5.38 (4.70) 2.58 (0.77)
Dialogic 36.96 (4.04) 36.63 (5.77) 7.02 (4.41) 2.65 (0.47)
Control 35.39 (4.53) 35.47 (5.62) 5.83 (3.91) 2.68 (0.70)

Note. PLS = Preschool Language Scale; CELF = Clinical Evaluation of Language Fundamentals.

there was no effect of intervention group (pause vs. dialogue, with intervention group, family SES, pre-intervention
control vs. intervention; all ps > .05). score, and No. sessions as predictors (see Table 9). Note
The third model was fitted to the change in partici- that this analysis was conducted on a random sample of
pants’ syntax comprehension (CELF Preschool-2 UK) scores, participants from each condition/SES level (N = 47). The
which also included intervention group, SES, pre-intervention model did not provide a significant fit to the data, F(11,
score, and No. sessions as predictors (see Table 8). This 35) = 1.1 [-4.18, 2.51], p = .388, R*> = .26, indicating that
regression model provided a significant fit to the data, our predictors, as a whole, did not capture significant vari-
F(11, 124) = 2.07 [-1.34, 2.97), p = .027, R* = .16, explain- ance in the outcome measure. Most importantly, contrary
ing 16% of the total variance. However, the only significant to our prediction, intervention group (pause vs. dialogue,
predictor in the model was pre-intervention score, as the control vs. intervention) did not have an effect on the
children with the highest CELF scores at the pre-intervention change in expressive language scores between pre- and
session showed a smaller increase in these scores over the post-intervention sessions.
course of the intervention, p = —0.35 [-0.49, —0.21], SE = To summarize, the model structures for expressive
0.07, t = =4.75, p = < .001. Thus, contrary to our predic- language and MLU did not provide an adequate fit to the
tion, intervention group (pause vs. dialogue, control vs. in- data (R* values were nonsignificant). The model structures
tervention) did not have an effect on the change in syntax for receptive language and syntax comprehension did pro-
comprehension scores between pre- and post-intervention vide an adequate fit to the data but explained only a small
sessions. amount of the total variance. SES and No. sessions were
In a fourth and final regression model, the partici- not adequate predictors in any of the models, and pre-
pants’ post-intervention increase in MLU was assessed, intervention score was a significant predictor only for

Figure 4. Change in expressive language, receptive language, syntax comprehension (Clinical Evaluation of Language Fundamentals), and
mean length of utterance (MLU) in each intervention condition for high— and low—socioeconomic status (SES) groups.

- lowses | hgnses | Low ss

g 10 o
33 g v
2o 80
gn Sa
wg or .-{Zg
<8 £§ 0 IR AR
° > 25
oc Dc
§3 } 5%
<~ -10 <= -10
o o
Pause Dialogic Control Pause Dialogic Control Pause Dialogic Control Pause Dialogic Control
Intervention Group Intervention Group

. Lowses | highses Low SES

2

e
x O

O
4 :
>C
(7 K=] Q c o
c® =8 Or--2l<--- --- < B E ke - - -
0 & i | CH) > S 1< 88
o< o c?
cg ©
© g s -1
SE ©

S 0

e -2

Pause Dialogic Control Pause Dialogic Control Pause Dialogic Control Pause Dialogic Control
Intervention Group Intervention Group

Noble et al.: Interactive Shared Book Reading 1889

Downloaded from: https://pubs.asha.org 65.21.193.86 on 03/03/2022, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions



Table 6. Summary of the multiple regression model fitted to child expressive language.

Term B SE t P

Intercept 1.33[0.83, 2.71] 0.48 2.77 .007
Pause vs. dialogic 0.5[-1.97,1.88] 0.98 0.51 .608
Control vs. intervention 0.24 [-1.4, 1.68] 0.79 0.31 .766
Pre-intervention score -0.1 [-0.22, 0.03] 0.06 -1.53 124
SES 0.42 [-1.17,1.16] 0.59 0.71 468
No. sessions 3.3e-03 [-0.04, 0.04] 0.02 0.16 .842
Pause vs. dialogic x Pre-intervention Score -0.1 [-0.41, 0.2] 0.16 -0.65 511
Pause vs. dialogic x SES -0.52 [-2.59, 2.65] 1.34 -0.39 .697
Pause vs. dialogic x No. sessions 0.03 [-0.04, 0.1] 0.04 0.82 .394
Control vs. intervention x Pre-intervention Score 0.05[-0.13, 0.22] 0.09 0.56 .568
Control vs. intervention x SES -0.03 [-1.76, 1.76] 0.90 -0.03 973
Control vs. intervention x No. sessions —-8.8e-03 [-0.07, 0.07] 0.03 -0.25 .738

Note. This regression model did not provide an adequate fit to the data, indicating that our predictors did not capture significant
variance in the outcome measure: F(11, 135) = 0.5 [-1.85, 0.85], p = .898, R = .0394, N = 147. SES = socioeconomic status.

receptive language and syntax comprehension. Most im-
portantly, contrary to our predictions, there was no effect
of intervention group in any of the models. In other words,
there were no significant differences in the gains that could
be attributable to the intervention group assignment of
the child (dialogic, pause, or control).>

Exploratory Analyses

Above, we concluded that there was no effect of inter-
vention group in any of the models on any of our four
language outcomes. We performed additional analyses to
determine whether we can confidently state that the effects
of the intervention group on language outcomes are, indeed,
absent. When one runs intervention studies that yield null
results, it is important to establish whether the results can,
with a certain level of confidence, be attributed to a real
lack of an effect or whether the most likely explanation is
a statistical confound such as lack of power. Supplementary
analyses are required to do this because absence of evi-
dence is not the same as evidence of absence in the type
of statistical models used in this study (frequentist models),

%In response to a reviewer’s suggestion, we repeated all four analyses
with the caregivers’ post-intervention pause and dialogic reading
scores instead of the number of reading sessions. Because these are
alternative analyses of the same hypotheses, the results should be
treated with caution and are reported only in Supplemental Material
S11. These results also fail to support our prediction that dialogic/
pause reading behavior training leads to bigger language gains. For
receptive language, although the regression model was not significant
overall, there was an interaction between intervention group (intervention
vs. control) and reading behavior. The children in both intervention
groups exposed to more pause reading behaviors had greater receptive
language gains, and children in both intervention groups exposed to
more dialogic reading behaviors had smaller receptive language gains.
However, this did not differ by intervention type (pause vs. dialogic)
and was not replicated for the other three language measures. Thus,
since the analysis is post hoc and we do not see similar patterns across
all four language outcome measures, we are reluctant to draw robust
conclusions without replication.

since it is not “statistically or logically correct to con-
clude the absence of an effect when a nonsignificant effect
has been observed” (Lakens et al., 2018, p. 45). Thus, in
accordance with Dienes (2014) and Lakens et al. (2020),
we used power analysis and equivalence tests to determine
the likelihood of detecting a significant effect with the ob-
served effect size and the collected sample size, in addi-
tion to the bootstrapped confidence intervals previously
presented.

First, we performed a series of post hoc power simu-
lations to assess whether the sample sizes recruited in this
study provided sufficient power to detect effects in our
data, if such effects exist. This involved resampling the data
with replacement and refitting the models used in the main
analysis (R = 1,000 simulations) and then performing fur-
ther power simulations to identify the sample size that
would be necessary to reach 80% power with the effect
sizes we observed. The simulations were set to terminate
at 10,000 participants, so this is the upper bound. Table 10
reports the power (B) levels for the main effects of interest
in the regression models (“intervention vs. control” group,
“pause vs. dialogic” group) at the sample sizes collected in
this research. It also reports the sample sizes that would be
needed for us to observe significant effects with the observed
effect sizes 80% of the time.

These data suggest that our study was not underpow-
ered (i.e., that we did have enough power to detect the
predicted effects if they existed). For all contrasts reported
in Table 8, the proportion of simulations that yielded a
p value of less than .05 at the recruited sample sizes was
low (below 26% in all cases), and for all contrasts, we would
need substantially larger sample sizes for significant differ-
ences to be observed 80% of the time. For example, even
for the contrast with the largest power level (between pooled
intervention and control groups for MLU = .255), we would
need a total sample size of 294 to observe a significant dif-
ference in MLU groups 80% of the time.

However, it is arguably more important to determine
whether our study is powered to detect meaningful effects
than it is to determine the sample size needed to detect
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Table 7. Summary of the multiple regression model fitted to child receptive language.

Term B SE t p

Intercept 1.68 [1.7, 3.69] 0.51 3.29 .002
Pause vs. dialogic 1.48 [-0.69, 4.28] 1.27 1.17 .238
Control vs. intervention 0.33 [-0.57, 2.16] 0.70 0.47 .630
Pre-intervention score -0.2 [-0.33, -0.09] 0.06 -3.28 .001
SES 1.01 [-1.23, 1.26] 0.64 1.59 113
No. sessions 0.02 [-0.05, 0.07] 0.03 0.55 524
Pause vs. dialogic x Pre-intervention Score —6.7e-03 [-0.32, 0.32] 0.16 —-0.04 .967
Pause vs. dialogic x SES 0.34 [-3.17, 3.22] 1.63 0.21 .833
Pause vs. dialogic x No. sessions 0.04 [-0.07, 0.17] 0.06 0.74 .460
Control vs. intervention x Pre-intervention Score 0.02 [-0.13, 0.18] 0.08 0.31 .755
Control vs. intervention x SES 0.59 [-1.67, 1.69] 0.86 0.69 .488
Control vs. intervention x No. sessions -0.03 [-0.11, 0.08] 0.05 -0.60 433

Note. This regression model provided a significant fit to the data, explaining 14% of the variance: F(11, 135) =
1.97 [-1.53, 2.91], p = .036, R = .1382, N = 147. SES = socioeconomic status.

small effects with sufficient power. Hence, for our second
analysis, we ran equivalence tests using the two one-sided
tests procedure (Lakens et al., 2020). Equivalence tests
provide a robust way of examining whether there are no
meaningful differences across the intervention and SES
groups. In other words, they allow us to determine whether
we can reject the presence of effects as large as, or larger
than, a minimal effect size of interest and accept the null hy-
pothesis of equivalence. For the purpose of these analyses,
we specified a Cohen’s d of 0.5 as the minimal effect size of
interest, given the previous literature (Colmar, 2014; Manz
et al., 2010; Mol et al., 2008).

Table 11 reports the results for the two main contrasts
of interest (“control vs. pooled intervention” group, “pause
vs. dialogic” group). The full set of results can be found in
the R project folder at the clinical trials website (https://
osf.io/txu63/). For expressive language, receptive lan-
guage, and syntax comprehension, the probability of de-
tecting the presence of effects as large as, or larger than,
Cohen’s d = 0.5 is extremely low (below 16%). For these
three language outcomes, we can be reasonably confident

that we have enough power to detect/reject effects of

d = 0.5 or higher. For MLU, the probabilities are higher
(.432 and .369), but not high enough for us to detect/reject
the effect confidently. Thus, for MLU, we conclude that
we do not have enough power to make a confident judg-
ment about whether effects as large as, or larger than,

d = 0.5 exist.

Discussion

This randomized controlled trial investigated whether
two interactive shared book reading interventions support
a range of language skills in children from all socioeco-
nomic backgrounds. With regard to caregiver reading
behavior, we found that caregivers in the control and in-
tervention conditions exhibited similar levels of interactive
shared book reading behaviors at the pre-intervention ses-
sion. However, as predicted, by the post-intervention session,
caregivers assigned to the intervention groups showed a
significantly larger increase in the targeted interactive
shared reading behaviors than those in the control group. This

Table 8. Summary of the multiple regression model fitted to child syntax comprehension.

Term B SE t p

Intercept 1.19[0.78, 3.07] 0.59 2.04 .041
Pause vs. dialogic 0.87 [-2.17, 3.59] 1.47 0.59 546
Control vs. intervention 0.18 [-1.38, 1.81] 0.81 0.22 .820
Pre-intervention score -0.35 [-0.49, -0.21] 0.07 -4.75 <.001
SES 0.63 [-1.44,1.42] 0.73 0.86 .387
No. sessions 0.04 [-0.07, 0.12] 0.05 0.78 445
Pause vs. dialogic x Pre-intervention Score 0.23 [-0.11, 0.56] 0.17 1.33 .183
Pause vs. dialogic x SES -0.16 [-3.71, 3.81] 1.92 -0.08 .934
Pause vs. dialogic x No. sessions —-0.02 [-0.13, 0.09] 0.05 -0.33 722
Control vs. intervention x Pre-intervention Score 0.06 [-0.15, 0.27] 0.11 0.60 544
Control vs. intervention x SES 0.2 [-1.97,1.81] 0.96 0.21 .833
Control vs. intervention x No. sessions —-9.0e-04 [-0.14, 0.21] 0.09 -0.01 .994

Note. This regression model provided a significant fit to the data, explaining 16% of the total variance: F(11, 124) =
2.07 [-1.34,2.97], p = .027, R? = .1552, N = 136. SES = socioeconomic status.
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Table 9. Summary of the multiple regression model fitted to child mean length of utterance.

Term B SE t p

Intercept 0.12 [-0.26, 0.38] 0.16 0.75 315
Pause vs. dialogic 0.26 [-0.2, 1.06] 0.32 0.81 .342
Control vs. intervention 0.13 [-0.44, 0.58] 0.26 0.51 444
Pre-intervention score -0.15 [-0.55, 0.26] 0.21 -0.74 437
SES -0.07 [-0.4, 0.35] 0.19 -0.38 .678
No. sessions 6.1e-03 [-0.02, 0.03] 0.01 0.44 434
Pause vs. dialogic x Pre-intervention Score 0.3[-0.67, 1.22] 0.48 0.62 494
Pause vs. dialogic x SES 0.18 [-0.84, 0.95] 0.46 0.38 .652
Pause vs. dialogic x No. sessions 8.8e-03 [-0.04, 0.06] 0.02 0.36 .666
Control vs. intervention x Pre-intervention Score -0.04 [-0.75, 0.42] 0.30 -0.12 919
Control vs. intervention x SES -9.4e-03 [-0.46, 0.61] 0.27 -0.03 .969
Control vs. intervention x No. sessions 2.2e-03 [-0.05, 0.05] 0.02 0.09 .822

Note. The model did not provide a significant fit to the data, indicating that our predictors, as a whole, did not
capture significant variance in the outcome measure: F(11, 35) = 1.1 [-4.18, 2.51], p = .388, R? = .2574, N = 47. SES =

socioeconomic status.

indicates that the training delivered at the pre-intervention
session was effective at boosting interactive shared reading
behaviors. This finding is in accordance with the work of
Dowdall et al. (2019), who reported that shared book read-
ing interventions yield changes with large effect sizes on
caregiver book sharing behavior.

However, contrary to our prediction, this increase in
interactive shared book reading behaviors in the dialogic
and pause reading conditions did not have an impact on the
child’s expressive and receptive language skills, their com-
prehension of syntax, or their MLU (although note that these
results refer only to this intervention of a particular dosage
and duration; longer interventions may yield more sub-
stantial results [see below]). The children in the intervention
conditions, whose caregivers were taught particular inter-
active reading techniques, did not show a significant improve-
ment on any of the language measures when compared to
children in the control group, whose caregivers were simply
instructed to read with their children. Power analyses and
equivalence tests confirmed that these are likely to be
true null effects for three of our language measures. The
equivalence test result for the fourth measure (MLU) was

ambiguous, so we cannot determine whether meaningful
differences (defined as a Cohen’s d of .05 or above) exist
between the groups in terms of their impact on MLU. How-
ever, our power analyses showed that these effects on MLU
are so small that we would need substantially larger sample
sizes to have enough power to detect significant effects at
80% power. Further research with a larger sample size is
needed for MLU to draw robust conclusions, but even then,
we expect effect sizes to be small.

Finally, also contrary to our prediction, there were
no effects of SES. Children from both high- and low-
SES backgrounds made equal gains in the language
skills measured, and high- and low-SES caregivers im-
plemented the interactive shared book reading interven-
tions equally effectively. This is important as previous
research has indicated that children from families of
lower SES benefit less from shared reading interventions
in terms of vocabulary and emergent literacy outcomes
than their peers from families of higher SES (Manz et al.,
2010; Mol et al., 2008). This discrepancy has led to a dis-
cussion in the literature about whether caregivers of lower
SES are potentially less able to implement interactive

Table 10. Results of power simulations for the two main comparisons of interest for the four language outcome

measures.
Outcome measure Comparison N B level N required for 80% power
Expressive language Pause vs. dialogic 150 .180 942

Control vs. pooled intervention .190 4,272
Receptive language Pause vs. dialogic 150 122 1,056

Control vs. pooled intervention .033 9,078
Syntax comprehension Pause vs. dialogic 150 154 1,296

Control vs. pooled intervention .052 > 10,000
MLU Pause vs. dialogic 48 .052 2,640

Control vs. pooled intervention .255 294

Note. N is the sample size in the current study. Power (B level) is the proportion of the simulations that yielded a
p value of less than .05. N required for 80% power is the sample size required to observe a significant effect at
these effect sizes 80% of the time. MLU = mean length of utterance.
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Table 11. Results of the equivalence test for the two main comparisons of interest for the four language

outcome measures.

Outcome measure Comparison t df P
Expressive language Pause vs. dialogic 2.29 90.57 .012
Control vs. pooled intervention 2.41 93.54 .009
Receptive language Pause vs. dialogic 1.04 93.34 152
Control vs. pooled intervention 2.44 121.25 .008
Syntax comprehension Pause vs. dialogic 1.84 73.81 .035
Control vs. pooled intervention -2.80 96.43 .003
MLU Pause vs. dialogic 0.17 27.33 432
Control vs. pooled intervention 0.34 32.16 .369

Note. The inferential statistics here report the probability that we can reject the hypothesis that the effect
size is at or above Cohen’s d = 0.5. MLU = mean length of utterance.

shared book reading interventions than caregivers of higher
SES. Contrary to this suggestion, our study found no
evidence that low-SES caregivers are less able to implement
interactive shared book reading interventions than care-
givers of higher SES.

Turning to our language outcome measures, upon first
inspection, the results appear to be at odds with the previ-
ous literature, which has indicated that shared book reading
supports a wide range of early language skills, including
vocabulary (e.g., Elley, 1989; Farrant & Zubrick, 2011),
narrative and conversation skills (e.g., Morrow, 1988; Reese,
1995), print awareness (e.g., Justice & Ezell, 2000, 2004),
future reading ability (e.g., Bus et al., 1995), and phonologi-
cal awareness (e.g., Chow et al., 2008; Lefebvre et al., 2011).
However, there are a number of possible explanations for
the lack of significant effects on language in this particular
study.

First, this study only tested two forms of interactive
reading, so our results do not necessarily generalize to other
strategies of interactive reading. It is possible that other
forms of interactivity, not targeted in this study, may have
an impact on early language development. However, note
that our coding schemes capture exactly the kinds of
reading behavior that are considered to be the most effec-
tive to boost language growth and, thus, that are promoted
in most, if not all, interactive book reading training pro-
grams, both those for caregivers and those for early years
teachers. Thus, we are confident that our results have some
implications for interactive book reading advice more
broadly.

Second, we did not test directly whether the caregivers
changed their reading behavior during the intervention pe-
riod, so we cannot conclusively state that the caregivers im-
plemented the trained reading behavior. Instead, we have
indirect evidence for this since we recorded how often care-
givers read with their children during the intervention and
whether they used the taught reading styles during the
post-intervention reading session. The results indicate that
the caregivers were able to adopt the reading style and
that they maintained the knowledge of how to do the dia-
logic or pause reading through to the end of the 6-week
intervention.

Third, the lack of an effect may be due to the use of
an active control group rather than a passive or “business
as usual” control group in this study. Passive control groups,
in which the participants make no change to their behavior
over the course of the intervention period, are more common
in shared book reading interventions than active control
groups (e.g., Chacko et al., 2018; Whitehurst et al., 1994).
Active control groups require some change in the partici-
pants’ behavior, which could be a change in an unrelated
area (e.g., completing a play or craft activity) or a change
in a related area (e.g., book reading). Active control groups
provide a strong test of the effectiveness of a particular
intervention technique as they allow the researcher to de-
termine whether the specific content of the intervention is
leading to improvement in the outcome measures. In this
study, we asked caregivers in the control group to read ac-
cording to a preset schedule (two books, 5 times a week)
and to read a prescribed set of books. This amounted to
a change in the caregivers’ reading routine, which might
itself have resulted in an improvement in the control group
children’s language.

A recent meta-analysis by Noble et al. (2019) found
that the type of control group used in a study moderates
the effect of shared book reading on language development.
Noble et al. found that studies using a passive control group
showed a small effect of shared book reading on language
development (g = 0.231, p < .001) but that studies using an
active control group showed a negligible effect (g = 0.038,
p = .584). In the current study, we cannot determine
whether the gains made by our active control group children
were due to taking part in regular shared reading sessions
or were due to simply taking part in an intervention (e.g.,
Hawthorne effect: change in participant behavior due to
their awareness of being observed). However, in Noble
et al.’s meta-analysis, they were able to comment on this,
since the active control groups included groups exposed to
nonlanguage-oriented interventions, such as structured play
sessions or visuomotor skills training. The authors were
thus able to speculate that shared book reading interventions
in their current form may offer no more than a Hawthorne
effect, although they were careful to be clear that this is
not necessarily because shared book reading interventions
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cannot support language development. Instead, they 1make
a number of recommendations for the design of future
research. These recommendations include carefully consid-
ering the outcome measures and the intervention dosage
that would be required to lead to changes in these outcome
measures.

This leads to the fourth possible explanation for why
there is no difference in the language gains made by children
in intervention and control groups in the current study, which
is the combination of the outcome measures and the dura-
tion of the intervention. The chosen duration of 6 weeks
was similar to that of previous studies that have reported
positive findings of interactive reading on the language de-
velopment of 2- to 3-year-old children (e.g., Chacko et al.,
2018; Jacobi-Vessels, 2008; Lonigan et al., 1999; Valdez-
Menchaca & Whitehurst, 1992; Whitehurst et al., 1994).
Nevertheless, it is possible that the intervention needed a
much higher dose to lead to changes in our outcome mea-
sures (see Dowdall et al., 2019, for a similar suggestion).
Other types of intervention, albeit often conducted with
older children, sometimes cover a long period of early
childhood and last for a number of years (e.g., Barnes &
Puccioni, 2017; DeBaryshe, 1993; Farrant & Zubrick, 2013;
Shahaeian et al., 2018). Future work should investigate the
effect of longer, more intensive dialogic and pause reading
interventions.

The fifth, and final, explanation for why the inter-
ventions did not work may simply be that teaching care-
givers to read interactively is no more effective than simply
asking caregivers to read more with their children. In other
words, it may be enough simply to increase the amount of
shared book reading, as we did with our active control
group, without having to teach caregivers to read interactively.
However, we caution against dismissing all interactive
shared book reading techniques on the basis of one study
alone. It would be premature to come to this conclusion,
given that interactive shared book reading programs often
include a range of potentially language-boosting behaviors
that have been linked to language development in previous
research. For example, the child-directed speech delivered
during interactive shared book reading contains higher
levels of syntactic and lexical diversity than the speech chil-
dren are exposed to during play-based activities (Cameron-
Faulkner & Noble, 2013; Noble et al., 2018), and we know
that high levels of syntactic and lexical diversity in speech
directed to children are linked to higher levels of syntactic
and lexical diversity in children’s speech (Huttenlocher
et al., 2002). Interactive shared book reading has also been
shown to foster higher levels of joint attention, responsive-
ness, and contingent talk, all of which have been shown to
support language development (Carpenter et al., 1998;
Farrant & Zubrick, 2013; McGillion et al., 2017; Tomasello
& Farrar, 1986). It also encourages the caregiver to use
additional behaviors, which have all been shown to support
children’s language development, including expanding, re-
casting, and asking open-ended questions (Baker & Nelson,
1984; Cleave et al., 2015; Farrar, 1990; Girolametto &
Weitzman, 2002; Huttenlocher et al., 2002, 2010; Nelson,

1977). Given these findings, it would be surprising if in-
teractive shared book reading interventions that contain
these language-boosting elements had no positive impact on
children’s language outcomes, although it is certainly possi-
ble it has an impact on some but not all language outcomes
(e.g., vocabulary but not alphabetics; U.S. Department of
Education, Institute of Education Sciences, What Works
Clearinghouse, 2007, 2015).

Limitations

Although this study used a gold-standard clinical
trial design and was preregistered on clinicaltrials.gov
(NCT02625584), there were a number of limitations that
should be addressed in future studies. Most importantly,
we only tested two forms of interactive reading and only in
comparison with an active control group of children whose
caregivers were also instructed to read with their children,
although they were given no training in interactive reading.
Thus, it is possible that other forms of interactivity, which
were not targeted in this study, may have an impact on
early language development. It is also possible that the two
intervention programs had an impact on the language
outcomes but did not have a stronger effect than the effect
in an active control group of children whose caregivers
were also instructed to read regularly. Further work must
explore these possibilities.

In addition, future work should investigate the effect
of parental reading behaviors in more detail. We did not
test directly whether the caregivers changed their reading
behavior during the intervention period, so we cannot con-
clusively state that the caregivers implemented the trained
reading behavior. Nor can we explore how caregivers imple-
mented the trained reading behaviors, since we simply re-
corded the presence or absence of trained behaviors, not
what those behaviors were; which behaviors were most
common; and which were produced by caregivers in both
intervention groups (e.g., prompts). More detailed analyses
are required to gain a better understanding of how the
training influenced caregiver reading behavior.

Finally, further work should investigate the effect of
intervention duration and outcome measure choice. With
regard to duration, it will be important to study the effect of
longer, more intensive dialogic and pause reading interven-
tions on the language development of 2- to 3-year-old
children. With regard to outcome measures, future work
could use different expressive and receptive language mea-
sures to determine whether more sensitive measures might
pick up on more subtle changes (e.g., measures that target
the words modeled in the books to determine whether
shared book reading has more specific effects on vocabulary
learning). Similarly, different measures of syntactic ability
should be tested. Like all analyses of naturalistic speech
data, our MLU measure relied on transcribers accurately
representing child speech, which can be difficult for children
of this age. In addition, since transcribing speech is time
consuming, we were not able to include all children in the
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MLU analysis. Thus, it is important to replicate the study
using different measures of syntactic productivity.

Conclusion

This randomized controlled trial showed that care-
givers from all socioeconomic backgrounds successfully
adopted two types of interactive shared reading techniques.
However, while both techniques were effective at increasing
caregivers’ use of interactive shared book reading behaviors,
neither had an impact on the children’s language skills over
and above the language gains made by children in an ac-
tive reading control group. Children in the intervention con-
ditions did not show a significantly greater improvement on
any of the language measures than the children in the con-
trol group. Note, however, that this study evaluated only
two types of interactive shared reading programs, over a
limited duration (6 weeks). Thus, we caution against com-
ing to a more general conclusion that interactive shared
book reading itself does not support language development.
Instead, we make a series of recommendations for researchers
and clinical professionals who are involved in designing
and implementing such interventions for caregivers:

1. Active and passive controls. When evaluating the effect
of a particular intervention, the use of active control
groups controls for confounds such as Hawthorne ef-
fects. The specific content of the active control group
will be important and will depend on the aim of the
research. Non-book reading active control groups can
help determine the effect of shared reading in general.
Specific types of shared book reading can be com-
pared, as in the study here, to determine whether
some are superior to others for particular outcomes.

2. Intervention duration. Interventions should be of a du-
ration and dosage likely to yield an effect size big
enough to justify the cost of the intervention and should
be calibrated to the outcome measures of the study.
High-dose interventions are likely to be needed to
have a measurable impact on some language skills.

3. Outcome measures. We should continue to investigate
a range of language outcomes to find the outcomes
that are best supported by shared reading. Clinical
practitioners are encouraged to incorporate robust tests
of an intervention’s effectiveness using different out-
come measures into their practice, to help inform the
research literature. This recommendation is based on
previous meta-analyses that have indicated that the effi-
cacy of shared book reading interventions may vary
depending on the specific outcome variables measured
(U.S. Department of Education, Institute of Education
Sciences, What Works Clearinghouse, 2007, 2015).
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