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INTRODUCTION

The importance of parents as language and literacy models for their children, and the
potential for parents to serve as agents of early language and pre-literacy intervention, has
been well-established in early-childhood intervention literature (Baxendale & Hesketh,
2003; Brady, Warren, & Sterling, 2009; Buschmann & Jooss, 2007; Buschmann et al.,
2009; Girolametto & Pearce, 1996; lacono, Chan, & Waring, 1998; Justice, Kaderavek,
Bowles, & Grimm, 2005; Justice & Ezell, 2000; Kaiser et al. 1996; Lonigan &
Whitehurst, 1998; Peterson, Carta, & Greenwood, 2005; Sacks et al., 2014). The idea of
speech-language pathologists (SLPs) training parents and caregivers (the focus of this
study is specifically on mothers, so mothers will be referred to from here forward) to be
agents of early language and pre-literacy intervention is very appealing due to the amount
of time mothers spend with their children and the variety of contexts in which they
interact with them. However, this type of intervention requires a lot of the mothers in
terms of implementation outside of training by the SLP. Murphey (1992) described how
both external environmental variables and internal maternal factors can influence
maternal behavior and child outcomes. This study focused on some of the specific
internal factors, which have proven to be important in other domains of parenting, but
have not been examined thoroughly with regard to early speech-language intervention.
Specifically, this study quantitatively examined the constructs of maternal perceived

locus of control (PLOC) and perceived self-efficacy (PSE).

There are a variety of internal factors that might be considered in relationship to
mother-implemented intervention (e.g., maternal stress, mental health). However,

maternal PLOC and PSE were selected for this study over other maternal factors for three
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main reasons. First, in the developmental and early-intervention literatures, favorable
parenting practices and positive child outcomes have been linked to more internal
maternal PLOC (Bernstein, Laurent, Measelle, Hailey, & Ablow, 2013; Estroff, Yando,
Burke, & Snyder, 1994; Grolnick, Benjet, Kurowski, & Apostoleris, 1997; Hagekull,
Bohlin, & Hammarberg, 2001; Hassall, Rose, & McDonald, 2005; Houck, Booth, &
Barnard, 1991; Lloyd & Hastings, 2009) and higher parental PSE (DeSocio, Kitzman, &
Cole, 2003; Elder, Eccles, Ardelt, & Lord, 1995; Swanson, Raab, & Dunst, 2011).
Second, experimental consideration of these constructs is sparse or non-existent in the
early language and pre-literacy intervention literature. Third, PLOC and PSE beliefs
develop over the course of a lifetime (e.g., Alper & McGregor, 2015; Bandura, 2001;
Rotter, 1966) and were predicted to be more stable measures than factors like parenting
depression or stress, which could be more susceptible to change as a result of acute
external stressors. For instance, parental PLOC has actually been shown to explain
significant variance in and buffer against factors like parenting stress (Coyne &
Thompson, 2011; Hassal & McDonald, 2005; Lloyd & Hastings, 2009), which supports
the idea that more entrenched constructs like PLOC and PSE are more stable measures

than factors like parental stress.

The combination of a robust evidence base for PLOC and PSE in other
developmental fields, evidence demonstrating the robustness of PLOC and PSE as
relatively stable constructs, and the lack of domain-specific evidence in the speech-
language literature led to the selection of PLOC and PSE as foci for the current study.
This study was designed to explore the potential relationship between these constructs

and mother and/or child gains during a streamlined, mother-implemented, language and



pre-literacy intervention, constructed with consideration of evidence-based components

from language and literacy-specific interventions.

Early Language and Literacy Intervention

Beneficial qualities of early input.

Before delving into the specific justifications for selecting maternal PLOC and
PSE as constructs for analysis, it is important to understand the context in which this
study was set: a one-on-one parent-training program focused on preschool language and
pre-literacy input. Research has demonstrated that high-quality, early language
interactions tend to be characterized by high levels of maternal responsivity and the use
of directives that do not require a child to shift his or her attention and/or are not for the
purpose of behavior management (Akhtar et al., 1991; Alper, 2012; Baxendale &
Hesketh, 2003; Brady et al., 2009; Buschmann et al., 2009; Fewell & Deutscher, 2004;
Flynn & Masur, 2007; Girolametto & Pearce, 1996; Kaiser et al. 1996; Masur et al.,
2005; McCathren et al., 1995; Murray & Hornbaker, 1997; Peterson et al., 2005; Pine,
1992; Tamis-Lemonda et al., 2001; Warren et al., 2010; Yoder et al., 2001; Yoder &
Warren, 1999). Furthermore, the quality and quantity of the early language input
children receive impacts their language and later literacy development (e.g., Hart &
Risley, 1995; Rowe, 2008; Rowe, 2012). Although the link between early language and
literacy is strong (e.g., Dickinson et al., 2003; Storch & Whitehurst, 2002), and there is
evidence that even verbally advanced children’s literacy skill development is enhanced
by exposure to print and print concepts (e.g., Crain-Thoreson & Dale, 1992), parent-
training programs often focus on either language stimulation (e.g., Baxendale & Hesketh,

2003; Brady et al., 2009; Buschmann & Jooss, 2007; Buschmann et al., 2009;



Girolametto & Pearce, 1996; lacono et al., 1998; Kaiser et al. 1996; Lonigan &
Whitehurst, 1998; Peterson et al., 2005) or specific literacy skills (e.g., dyadic reading,
print-awareness, phonemic awareness, etc.; Justice et al., 2005; Justice & Ezell, 2000),
which tend to effect domain-specific change in targeted areas as opposed to global
change in language and literacy measures. Therefore, combining domain-general
language stimulation (e.g., responsivity and constructive directiveness) with domain-
specific pre-literacy training techniques could serve as a more efficacious, effective, and
efficient way of bringing about both domain-specific and domain-general change. Print
awareness was selected as a specific target area within pre-literacy, because print
awareness interventions have been implemented by parents previously (e.g., Justice &
Ezell, 2000), and print referencing can easily be incorporated into dyadic reading
interactions alongside general language stimulation.

Over-arching principles of language stimulation and print awareness.

Language stimulation and print-referencing behaviors can be described and/or
taught at varying levels of detail from broad (e.g., responsive vs. directive) to narrow
(e.g., identifying individual behaviors such as recasting, expanding, self-talk, “yes/no”
interrogative, open-ended interrogative, etc.; Alper, 2012). Thus far, early developmental
and intervention research has suggested that there is no one behavior or exact rate of use
of individual maternal language stimulation behaviors that is ideal across children and
situations. Instead, mothers who are able to “scaffold” a child within his or her “Zone of
Proximal Development” (Vygotsky, 1978) provide the most effective language models.
Scaffolding involves talking to the child in a way that is responsive and constructively

directive within the context at hand. Examples of responsive language input include



recasting, expanding, extending, parallel-talk, labeling, or other productions that use the
child’s utterance or interest as the basis for their formulation (Fewell & Deutscher, 2004;
Masur et al., 2005, Tamis-Lemonda et al., 2001; Yoder et al., 2001; Yoder & Warren,
1999; Warren et al., 2010). Constructively directive input is characterized by the use of
interrogatives and imperatives that follow the child’s lead, do not require an attentional
shift, and are not solely for behavioral control (Akhtar et al., 1991; Masur et al., 2005;
McCathren et al., 1995; Pine, 1992; Warren & Yoder 1994).

Print-referencing strategies also fit well into the framework of responsive (e.g.,
commenting about print related to something in which the child is interested) and
directive (e.g., asking questions about print or asking the child to point out a specific print
target) maternal input, and have been shown to facilitate children’s acquisition of
knowledge about print (Justice & Ezell, 2000). Further, the same type principles for
“scaffolding” (Vygotsky, 1978), described above for general language stimulation, can be
applied to print referencing as well (e.g., Justice & Sofka, 2010).

The early language and print awareness literature presented above demonstrates
the applicability of these techniques to caregivers and children varying in many different
ways. For instance, interventions have been done with children who are developing
typically (Justice & Ezell, 2000) or who have delays or disorders (Baxendale & Hesketh,
2003; Buschmann et al., 2009; Girolametto & Pearce, 1996; Iacono et al., 1998; Justice et
al., 2005; Kaiser et al., 1996). Furthermore, efficacy of these approaches has been
demonstrated with caregiver-child dyads that are at-risk due to socioeconomic,

educational, or other factors (Kaiser et al., 1996; Lonigan & Whitehurst, 1998; Peterson



et al.; 2005). The language and print strategies were shown to be robust across these
groups, which supports the prediction of treatment efficacy in the current study.

Streamlining training for providing early language and print input.

Given that the theoretical underpinnings of language stimulation and print
referencing are so closely tied, print referencing can be combined with general language
stimulation in a streamlined manner during dyadic reading interactions. This was the
approach selected for this study, which provided some potential benefits in terms of
efficiency when intervening with mothers. Specifically, it could be more efficient to
address print awareness and language together in one intervention through illustrating the
common themes (i.e., task-analysis/scaffolding, responsivity, and directiveness) than to
pursue each domain, language and print, separately.

Streamlining the treatment of early language and literacy is important for optimal
service delivery, because it facilitates treatment being delivered to the most number of
children and is efficient in terms of time required from caregivers and clinicians.
Although many of the language interventions mentioned above took place over the course
of many months, there is evidence to support the potential effectiveness of brief (e.g.,
from one session to a couple of months) interventions as well (Erickson, Gerstle, &
Feldstein, 2005; Justice & Ezell, 2000). The training program conducted here combined
evidence-based techniques for print-awareness and general language stimulation into a
single, short-term, parent-implemented intervention. This training program served as the
context for examining the impact of maternal PLOC and PSE on mother and child gains

during intervention. The next sections define these constructs and motivate the



importance of their consideration in parent-implemented early language and pre-literacy

intervention.

Locus of Control

Definition and rationale for inclusion.

An individual’s perceived locus of control (PLOC) can be characterized as the
degree to which they perceive their surroundings, environment, relationships, and
individual life events to be controlled by “internal” or “external” factors (i.e., factors
within or outside of the individual). PLOC as a construct is described as a spectrum
rather than a dichotomy; individuals range in their control perceptions from internal to
external. The early stages of PLOC research focused primarily on how internal vs.
external control expectations affected individuals’ interpretation of and response to event-
specific contingent reinforcement (Rotter, 1966). However, as will be discussed in the
next section, PLOC research has expanded to include research across many domains and

complex socio-behavioral situations.

Research focusing on early language development across contexts (such as
reading, play, and daily care) has supported the importance of caregiver input that is
responsive, or constructively directive during parent-child interactions (Akhtar, Dunham,
& Dunham, 1991; Alper, 2012; Baxendale & Hesketh, 2003; Brady et al., 2009;
Buschmann et al., 2009; Fewell & Deutscher, 2004; Flynn & Masur, 2007; Girolametto
& Pearce, 1996; Kaiser et al. 1996; Masur, Flynn, & Eichorst, 2005; McCathren, Yoder,
& Warren 1995; Murray & Hornbaker, 1997; Peterson et al., 2005; Pine, 1992; Tamis-

Lemonda, Bornstein, & Baumwell, 2001; Yoder, McCathren, Warren, & Watson, 2001;



Yoder & Warren, 1999; Warren, Brady, Sterling, Fleming, & Marquis, 2010). Inherent
to responsive language input is the idea that the child is guiding the interaction based on
his or her interests and that the caregiver is providing topically contiguous and temporally
contingent input. In other words, the child ideally guides the content and timing within
interactions during which adults are focusing on providing rich language input. Mothers
vary greatly in terms of how well they provide this ideal early language input, because of
factors both internal (e.g., depression, anxiety, stress) and external/situational (e.g.,
differences in context, differences in each child’s abilities, socio-economic status) to the
mother (Hart & Risley, 1995; Hoff, 2006; Kim & Mahoney, 2004; Hoff, Laursen, &
Tardif, 2002; Raviv, Kessenich, & Morrison, 2004; Rowe, 2008; Stein et al., 2008; Vigil,
Hodges, & Klee 2005). It is not a far theoretical stretch to suggest that maternal PLOC
might impact how well mothers are able to provide responsive/constructively directive
early input.

Parents’ control perceptions have been investigated in a variety of contexts in the
parenting literature. Maternal PLOC explained some of the variance in how well children
handled negative emotions. The children of mothers with a more external perception of
control did not handle negative emotions as well as those whose mothers had a more
internal perception of control (Coyne & Thompson, 2011; Hagekull et al., 2001).
Maternal PLOC also mediated the relationship between maternal depression and
children’s handling of negative emotions (Coyne & Thompson, 2011). Furthermore,
mothers’ perceptions of their own control were linked to their perceptions of their child’s
control and/or vulnerability (Bernstein et al., 2013; Estroff et al., 1994). PLOC explained

the majority of the variance in parenting-related stress for parents of children with



intellectual disabilities (Hassal & McDonald, 2005; Lloyd & Hastings, 2009).
Additionally, as in Coyne and Thompson (2011), parental PLOC mediated the
relationship between other factors (in this case the availability of family support) and
parenting-related stress (Hassal & McDonald, 2005). Closely related to the topic of the
proposed study, Houck et al., (1991) examined the relationship between maternal PLOC
and characteristics of dyadic interactions during play with 20-month-old children.
Mothers with a more external locus of control perception tended to be more directive/less
sensitive during play interactions as compared to mothers with a more internal locus of

control perception (Houck et al., 1991).

Despite the strong evidence base suggesting a connection between parental PLOC
and the quality of parent-child interactions and developmental outcomes, parental PLOC
has not been examined specifically in relation to early language and print
input/intervention. Given the importance of PLOC to early parenting and mother-child
interaction, the current study examined the relationship between maternal PLOC and
gains during training focused on teaching mothers to provide optimal early language and

pre-literacy input to their children.

Self-Efficacy

Definition and rationale for inclusion.

The reasons for considering maternal perceived self-efficacy (PSE) in parent-
implemented speech-language intervention are rooted in the foundational self-efficacy
literature. Additionally, like maternal PLOC, maternal PSE has not been adequately

explored in relation to its impact on parent-implemented early language and literacy



intervention outcomes. Before exploring PSE as a construct, it should be noted that locus
of control is related to, but not the same as, perceived self-efficacy (Zimmerman, 2000).
Therefore, this study examined the two constructs separately. Bandura (2001) defined
four key components of self-efficacy: “intentionality”, “forethought”, “self-reactiveness”,
and “self-reflectiveness”. These components reflect the importance of purposefulness,

planning, on-line self-monitoring, and post-hoc self-analysis in agentive actions

(Bandura, 2001).

The role of PSE on the part of the mother was particularly interesting for this
mother-implemented intervention for a couple of reasons. First, while training took place
in a one-on-one interaction between the mother and the clinician, most of the actual
interaction with the child had to be carried out independently by the mother in the home.
Therefore, it is possible that the quality of the mother-delivered input could be affected
by that mother’s ideas about her ability to effect change in their child. Second, early
language interventions have often instructed parents to use child-centered “scaffolding”
strategies to expand what their child can do independently (Vygotsky, 1978). Mothers’
perceptions of their own power to effect change might affect their trust in, adherence to,
and/or success with the intervention techniques, which could thereby affect their
children’s outcomes. Given these potential connections between maternal PSE and

mother-implemented intervention, formal investigation of this issue was warranted.

Mothers’ PSE has been generally overlooked in speech-language literature, but it
has been considered in some other areas of developmental research. For example,
mothers’ PSE has been shown to impact their use of parenting strategies known to be

developmentally beneficial (Elder et al., 1995). Mothers of elementary school children
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with higher PSE have been shown to be more involved with their children’s schooling
than those with lower perceived self-efficacy (Grolnick et al., 1997). Further, some of
the variance in response to parent training has been explained by differences in parental
PSE (DeSocio et al., 2003). Although there are few to no empirical data about children’s
PSE and its role in intervention, the importance of this topic has been explored
preliminarily in the speech-language literature (e.g., Alper & McGregor, 2015; Weiss,
2004). The present study gathered novel data regarding the role of maternal PSE in terms
of how well the mothers were able to use trained early language and pre-literacy

strategies, and secondarily in their children’s gains in language and print awareness skills.

Quantifying Maternal PLOC and PSE

PLOC quantification.

One of the most important challenges in PLOC research is quantification. This
has frequently been addressed through the use of psychometrically validated scales (e.g.,
Campis, Lyman, & Prentice-Dunn, 1986; Rotter, 1966). Some of these scales were
developed to address domain-general PLOC (e.g., Rotter, 1966), while others focus on
much more specific manifestations of PLOC (e.g., parenting behavior management;
Campis et al., 1986). This was also evident in a review of scales and other measures
examining parents’ control perceptions by Bugental, Johnston, New, and Silvester
(1998). Unfortunately, there were not any validated scales specifically designed to assess
mothers’ PLOC related to implementing early language/literacy intervention available
when this study was designed. The scale presented in Campis et al. (1986) was

constructed to assess PLOC in parents, but this scale was not appropriate for the target
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population of the present study (i.e., typically-developing children and their mothers

during reading and play) given the scale’s strong focus on behavior management.

The I-E Scale presented in Rotter (1966) is another well-validated scale (e.g.,
Bedel, 2012; Zerega, Tseng, & Greever, 1976), which was developed to assess general
locus of control perceptions in adults. A description of this scale is provided in the
Methods section of this manuscript. This scale has been used in research contexts similar
to the current one, including work with early educators and examination of the
relationship between maternal PLOC and dyadic play (Bedel, 2012; Houck et al., 1991).
One of the concerns for this study was finding a scale sensitive enough to individual
differences to reveal variability in scores, even amongst a cohort of mothers of typically
developing children and generally homogeneous demographic characteristics. Data from
45 master’s students in a speech-pathology program, assessed using the I-E Scale (Rotter,
1966), demonstrated score variability amongst a generally very homogeneous population
(Alper, Louko, Hurtig, & Bryant, 2015). The mothers recruited for the present study
were predicted to be comparable to the master’s student cohort in terms of age, and no
more homogeneous (or probably even more heterogeneous) in terms of other covariates,
which meant that their scores on the I-E Scale (Rotter, 1966) were expected demonstrate
sufficient variability as well. This prediction was supported by the scale data (presented
in the results section). Based on all of the factors listed above, the I-E Scale (Rotter,

1966) was selected as the best method for assessing maternal PLOC for this study.
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PSE quantification.

As with PLOC, one of the challenges researchers face is quantifying PSE, given
the abstract nature of its components. This problem has generally been addressed
through the use of standardized, sometimes domain-specific, self-efficacy scales in older
children and adults (Bandura, 2001; Bandura, 2006; Little, Oettingen, & Baltes, 1995;
Muris, 2001; Skinner, Chapman, & Baltes, 1988; Zimmerman, Bandura, & Martinez-
Pons, 1992). Given that this study involved very young children, a scale measuring
parental (as opposed to child) perceived self-efficacy was selected as the appropriate tool
for quantification of the construct.

One scale that was considered for this study was the Early Intervention Parenting
Self-Efficacy Scale (EIPSES; Guimond, Wilcox, & Lamorey, 2008). However, the
authors of the E/PSES reported issues with limited variance (Guimond et al., 2008).
Further, the scale contains some items that would not be relevant to the current study with
typically developing children (as opposed to the children from the EIPSES study who
were receiving early intervention; Guimond et al., 2008).

The scale chosen to assess self-efficacy in this study was the Self-Efficacy Scale
(SES) (Sherer & Adams, 1983; Sherer et al., 1982). A description of this scale is
provided in the Methods section of this document. The SES was validated using scores
from 101 college-aged students (Sherer & Adams, 1983). Using a scale that has already
been validated was prioritized to support the robustness of the results of the current study.
Additionally, unpublished data from a cohort of master’s students in speech-language
pathology supported that SES (Sherer & Adams, 1983; Sherer et al., 1982) scores vary

substantially, even amongst a well-educated, high-achieving, relatively demographically
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homogeneous cohort (Alper et al., 2015). This was favorable for the current study for the
same reasons as the PLOC scale. Given quick administration, psychometric validity, and
data supporting variability in scores, the SES (Sherer & Adams, 1983; Sherer et al., 1982)
was selected as the best self-efficacy measure for this study.

PURPOSE
The primary purpose of this study was to determine whether maternal locus of control
and/or self-efficacy at baseline predicted maternal use of trained target strategies during
the course of intervention. Specifically, this study addressed the question: Does a
mother’s perceived locus of control relate to her use of target strategies (i.e., targeted
language and/or literacy behaviors) during intervention? PLOC was chosen over PSE for
the main study question due to the stronger evidence base for PLOC in other
developmental literature and the availability of more statistically robust scales for
measuring PLOC as compared to PSE. Secondary questions of interest included: 1) Does
a mother’s perceived self-efficacy relate to her use of target strategies during
intervention? 2) Does the training increase mothers’ use of the target strategies? 3) Does
the intervention effect change in the children in both specific (i.e., print knowledge) and
general (i.e., number and variety of words used) domains? 4) Does maternal perceived
locus of control and/or self-efficacy at pre-training relate to the child’s change (i.e., on
language and pre-literacy measures) during intervention? 5) Do maternal perceived locus

of control and/or self-efficacy scores change over the course of intervention?
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METHODS

Participants: Inclusion Criteria

Thirty dyads (n=15 mother-child dyads each in the immediate-training and delayed-
training control groups) participated in the study. The dyads were recruited through
university-wide e-mails, word of mouth, and flyers posted at libraries, community
centers, and local businesses in lowa City, Coralville, and North Liberty, IA. Mothers
(age 21-40) and their first-born children 2;6-4;0 years of age were invited to participate.
The descriptive demographic data for the training and control groups are presented at the
beginning of the results section. The first-born requirement was designed to control for
the fact that maternal PLOC may increase as a result of parenting experience (Houck et
al., 1991). This child age range was selected to be generally consistent with some early
language intervention studies (Baxendale & Hesketh, 2003; Buschmann et al., 2009;
Girolametto & Pearce, 1996; lacono et al., 1998, Kaiser et al. 1996; Lonigan &
Whitehurst, 1998), but included children who are slightly younger than typically included
in print knowledge interventions (Justice & Ezell, 2000; Justice & Ezell, 2002; Lovelace
& Stewart, 2007). This choice was made to prevent ceiling effects from interfering with
assessments of treatment efficacy by targeting very young children, who might have had
less exposure to concepts of print than children in the 4-6 year-old range. In other words,
typically developing children in this age group were selected to be old enough to produce
utterances upon which mothers could build for language stimulation, and old enough to
begin acquiring some pre-literacy concepts, but young enough that there would still be

plenty of room for growth in these areas.
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The mothers were required to have completed high school. Neither mothers nor
children had any reported (by the mothers) speech, language, hearing, learning, or other
developmental delays or disorders at the beginning of the study. One DTCG mother
reported that her child received a mild autism-spectrum disorder diagnosis during the
course of the study. However, it should be noted that this child met all criteria for
inclusion during the screening process and there were no differences observed in the
child’s or mother’s scores as compared to the other dyads, so this dyad’s data was still
included in the analyses. All of the children were required to achieve a standard score
above 85 on the Peabody Picture Vocabulary Test-Fourth Edition and Expressive
Vocabulary Test-Second Edition (Dunn & Dunn, 2007; Justice & Ezell, 2000; Williams,
2007) to be eligible to participate in the study. All mothers reported that they were native
English speakers with English as the primary language spoken in the home. The criteria
listed above were used to ensure as much as possible that the children participating in the
study had typically developing language abilities and that any change in outcome
measures over the course of training was not confounded by a language delay or disorder.
However, differences in language ability within the “normal” range (in this no lower than
than -1 SD from the mean on the PPVT-4 and EVT-2; Dunn & Dunn, 2007; Williams,
2007) were considered as they related to change resulting during intervention. All dyads
participated in one pre-intervention and one post-intervention assessment session.
Follow-up assessment was also conducted one month after the completion of the
intervention. These follow-up assessment data were used to provide some information
about the maintenance and/or continuation of maternal behavioral and child language

change after intervention. These data are presented in the results section.
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Determining Sample Size for Adequate Power

One of the benefits of focusing on one main hypothesis was the ability to devote
the entire alpha level to just that question without having to adjust for multiple tests.
Repeated measures approaches tend to be more efficient than non-repeated analytic
techniques, requiring approximately 3-5 subjects per covariate per group (Tamegnon,
2014). The study design included up to 5 possible covariates in the main model
(maternal PLOC, maternal age, maternal responsivity, maternal education level, and child
age). Given that the model would likely not include all of the covariates, a set of 30 dyads
with complete data was predicted to provide enough power for the main question of the
study. As discussed before, the secondary research questions will also be addressed, but
the outcomes of the analyses will be used for informing future research rather than as

conclusive tests.

Outcome Measures

Mother’s use of targeted strategies for providing language stimulation and
increasing print awareness.

The mother’s use of the targeted language and print strategies was the primary
outcome measure as it addressed the main research question. The current intervention
focused on teaching mothers to: 1) provide temporally and topically contingent language
input by narrating and using their children’s utterances/interest/actions as a basis for their
subsequent productions, 2) use directives (i.e., interrogatives and imperatives) that did
not require an attentional shift on the part of the child, 3) integrate verbal and nonverbal

bR AN1Y

references to print into the dyadic reading interactions (“‘comments”, “questions”,

2 ¢

“requests”, “pointing”, and “following”; Justice & Ezell, 2000), and 4) provide assistance
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to the child as needed and after allowing the child to attempt to answer/perform the task
independently/with minimal support (i.e., moving from “low-support” to “high-support”
strategies; Justice & Sofka, 2010; Vygotsky, 1978). These behaviors were targeted in
two language-rich contexts: reading and play. Training the mothers to use these
strategies across two different contexts was designed to help to promote generalization
outside of training.

IES (Rotter, 1966) for maternal perceived locus of control.

This scale quantifies general PLOC in adults. The /ES is a written questionnaire
(filled out independently by the mothers) with 29-items, each of which presents a two-
option forced choice. Per the original guidelines, the mothers were instructed to select
the statement they agreed with the most for each of the 29 items. The paired statements
presented contrasting perspectives on ideas like luck vs. hard work, nature vs. nurture,
and the impact an individual can have on society (e.g., “In the long run the bad things that
happen to us are balanced by the good ones.” vs. “Most misfortunes are the result of lack
of ability, ignorance, laziness, or all three.”; Rotter, 1966, p.12). There were 6 non-
scored, distractor items on the questionnaire, which meant that the maximum score was
23 (i.e., one point for the selection of the more “external” option on each of the scored
items). A higher score reflected a more “external” PLOC while a lower score reflected a
more “internal” PLOC (Rotter, 1966). Mothers’ scores on this scale were used as a
predictor variable to address the primary research question of this study (i.e., whether
mother PLOC predicts mother behavioral change during intervention). The scores were

also used to address the secondary research questions related to possible change in PLOC
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over the course of intervention, and changes in child language and print awareness

measures during intervention as they relate to maternal PLOC.

SES (Sherer & Adams, 1983; Sherer et al., 1982) for maternal perceived self-
efficacy.

This scale quantifies general and social perceived self-efficacy in adults. The SES
is comprised of two sub-scales measuring general (17 items) and social (6 items) self-
efficacy in adults. Originally, each question on the SES was rated on a 14-point scale
(Sherer et al., 1982), but the SES was later re-validated using a 5-point scale indicating
level of agreement with the statement (Sherer & Adams, 1983). The 5-point scale of
agreement was the version used in this study. Mothers were instructed to rate their level
of agreement (from “strongly disagree” to “strongly agree”) with each of the 23
statements (e.g., “If I can't do a job the first time, I keep trying until I can.”; Sherer et al.,
1982, p. 666). Some of the statements were written such that they had to be reversed for
scoring (e.g., “I avoid trying to learn new things when they look too difficult for me.”;
Sherer et al., 1982, p.666). Each item was scored and the scores from each item were
summed to ascertain the overall score. A higher score on this scale reflected a greater
sense of perceived self-efficacy, while a lower score reflected less of a sense of perceived
self-efficacy (i.e., someone with a higher score perceives themselves as being more able
to effect change in their life/environment than someone with a lower score). This
measure was used primarily as a predictor for maternal use of trained strategies during
intervention. These scores was also be used to predict child outcome measures, as

discussed in the secondary research questions.

19



Maternal responsivity.

Mother’s utterances during reading and play were coded and categorized based on
their temporal-contingency and topical-contiguity related to the child’s utterances. This
coding generated data about how often the mother allowed the child to guide the
interaction versus how often the mother guided the interaction. This measure was
selected based on data from Houck et al. (1991) suggesting that a mother’s PLOC
affected how controlling she was during play interactions with her child as well as based

on the responsivity literature presented in the introduction section.

Child’s knowledge of early print concepts.

This 20-item, criterion-referenced assessment from Lovelace and Stewart (2007)
was adapted from the Clay (1972) print knowledge assessment. The Clay (1972)
assessment was designed for children who were already reading, so it has typically been
adapted when used for preschool-aged children (Justice & Ezell, 2000; Justic & Ezell,
2002; Lovelace & Stewart, 2007). The majority of the items (18/20) on the assessment
required the children only to point to (e.g., the title of the book) or demonstrate (i.e.,
which direction to read on the page), although there were two items that required the
child to provide a verbal description of a print topic (i.e., the author and illustrator).
Standard prompts and acceptable answers were provided on the assessment form in
Lovelace and Stewart (2007). This outcome measure addressed one of the secondary
research questions, which was primarily meant to be generate hypotheses for future

research.
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Child language: Number of Different Words vs. Number of Total Words
(Leadholm & Miller, 1992).

This was brief intervention, so selecting an appropriately sensitive measure to
capture any change in the children’s language was important. A standardized language
assessment was not optimal in this case given how close together the points of
measurement were (i.e., it is a one-month intervention). Language sample analysis was
selected to serve as a more sensitive technique in this case. Specifically, there are
normative data available for comparing the number of different words used during a 50-
utterance sample (Leadholm & Miller, 1992; Paul, 2007) for children 2;0-4;0 (i.e., the
age of the children in this study). Given that there could be significant differences in
these measures simply as a function of the age of the child, the outcome measure could
be calculated in terms of amount of change within a child as opposed to an absolute
score. It should be noted that this outcome measure addressed one of the secondary

research questions, which is primarily meant to generate hypotheses for future research.

Study Groups

Study group assignment.

Following the consent and eligibility process, subjects were randomized to the
Immediate-Training Group (ITG) or Delayed-Training Control Group (DTCG) group
using a permuted-blocked design, with PI blind to the order of the blocks. This permitted
ongoing, randomized enrollment, and allowed the primary investigator to remain blind to
treatment group assignment until the subject had been screened and enrolled. Enrolling
subjects in this manner eliminated any unintentional selection bias, while still ensuring

that the number of subjects in the ITG and DTCG was balanced at the end of each group
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of blocks. For instance, a randomized, blocked design with blocks of 2 and 4, which was
used in this study, provided balance every 6 participants. The randomization was also
stratified by child sex to ensure similar male/female balance in the ITG and DTCG

(Foster, 2014).

Immediate-training group.

Following the consent process during the first session, each child underwent
standardized vocabulary testing (i.e., the PPVT and EVT: Dunn & Dunn, 2007; Williams,
2007) to determine whether they were eligible to continue in the study or not (children
were required to have a standard score of 85 or above on each of the vocabulary
measures). Eligible dyads were randomly assigned to either the immediate-training
group (ITG) or delayed-training control group (DTCG) and the next study session was
scheduled. Dyads in the ITG completed a total of 6 study sessions (including screening)
over the course of 9-10 weeks. Table 1 shows the typical visit schedule for ITG and
DTCG dyads. The visits for the DTCG will be discussed in detail in the next section. All
of the dyads completed all study visits and all of the 1-month visits were conducted on
time (i.e., 3-4 weeks after the previous visit). Twenty-nine out of the thirty dyads
completed the follow-up visit on time (i.e., 4-5 weeks after the 1-month visit). There was
one DTCG dyad whose follow-up took place three weeks late due to scheduling

challenges.
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Table 1. ITG and DTCG visit schedule.

concepts, reading (Book4),
and play

Week ITG DTCG
1 Screening Screening
Baseline surveys, assessment | Baseline surveys, assessment
) of print concepts, reading of print concepts, reading
(Book1), play, and training (Bookl1, 2 sent home), and
play
3 Reading (Book2), play, and | ------
training
4 Phone check-in | -
Assessment of print concepts, | Assessment of print concepts,
5 reading (Book3), play, and reading (Book 3), and play
training
6  |ee——
7 |
8 |
Final surveys, program Final surveys, assessment of
9 evaluation, assessment of print | print concepts, reading

(Book4), and play

If the dyad was placed in the ITG, the second session consisted of the mothers filling out

baseline questionnaires (i.e., a study questionnaire with demographic data, the PLOC

survey, and the PSE survey), while the PI administered the print concepts assessment

(Lovelace & Stewart, 2007) to the child. Then the dyad was provided with the first book

(“My First Day of School”; Hallinan, 1987) and instructed to read as they would

normally at home while the PI sat in an adjacent observation room and took notes. After

the dyad finished reading the book the PI brought in a selection of 5 toys (sand, a board

game, a toy food set, a toy zoo set, and a children’s doctor play set) and the mother-child
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dyad was allowed to free play for approximately 15 minutes while the PI once again sat
in the observation room and took notes to be used during the training. After the free play,
the study toys were put away and the training was conducted. The written training
strategies were reviewed, the training video examples were shown, the mother was asked
to summarize her understanding of each of the target strategies, any questions were
addressed, and the mother was provided with one piece of positive feedback and one
thing to try next time for each strategy. During this time the children colored, watched
children’s videos on a portable DVD player, played with some toys not used in the study,

or some chose to watch the training videos.

The third session for the ITG took place approximately a week after the second
session and was similar in structure to session two except that there were no
questionnaires or assessments. Instead, the dyads came in and were presented with the
second book (“The Letters Are Lost”; Ernst, 1996), allowed to free play for 15 minutes,
and then the training was conducted. This training session was slightly shorter, because
this time not all of the written examples of the training strategies were presented.
However, the videos were still shown, the mothers were asked to summarize the main

point of each strategy, any questions were addressed, and feedback was provided.

The ITG’s fourth session was conducted over the phone approximately a week
after the third session. The phone session consisted of a quick review of the four
strategies being targeted. Additionally, the mother was asked about how things were
going with implementing each of the strategies at home and any questions were

addressed.
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The ITG’s fifth session took place approximately a week after the fourth session.
The print concepts assessment was administered again at the beginning of the fifth
session. After the assessment was administered the session was almost identical to
session 3, except that there was a new book (“Miss Bindergarten Gets Ready for
Kindergarten™; Slate, 1996). Also, the training was once again slightly shorter, because
the training videos were not shown again. Instead, each target strategy was reviewed, the
mother was asked to summarize each strategy, any questions were addressed, and

feedback for that session was provided.

The final (sixth) session for the ITG was scheduled for approximately four weeks
after the previous (fifth) session. During this session the mothers completed a training
program evaluation questionnaire, the PLOC survey, and the PSE survey while the child
was given the print concepts assessment (Lovelace & Stewart, 2007) one final time.

Then the mother and child read the final book (“Kindergarten Rocks”; Davis, 2005)
together and had one more free-play session. The dyads were provided with a $25 Target
gift card upon completion of the study as well as parking vouchers during each session.

All of the reading, play, and training sessions were recorded for coding purposes.

Delayed-training control group.

The DTCG served as a no-treatment comparison for the ITG. After screening and
enrollment, the second session for the DTCG was the same as for the ITG except that the
DTCG participants did not receive any training. The third DTGC session took place
approximately three weeks after the second session and was comparable to the fifth
session for the ITG (i.e., print concepts assessment, reading, and play), but with no

training. The final (fourth) session, scheduled for four weeks after the third session, for
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the DTCG was the same as the final session for the ITG except that there was no training
program evaluation. The DTCG participants were offered the opportunity to complete
the training program after they had finished their last session. A few of the dyads ended

up completing some of the training, but those data were not included in this manuscript.

Book Selection

The books that were used for the reading portion of each of the training sessions
were carefully selected based on several parameters. All of the books were selected from
a list of over 100 children’s books, which categorized (e.g., storybooks vs. informational
books) and rated books based on their “print salience metric” (PSM; Justice & Sofka,
2010, p. 129). The PSM was used to quantify the number of possible print targets per
page in the books; therefore, a higher PSM meant more targets per page and vice versa.
The PSM values for the narrative books ranged from almost 0 to 9.28, although most of
the books were in the almost 0 to 4 range (Justice & Sotka, 2010). The selection process
for this study involved considering only the “narrative” books on the list, then selecting
the books with the highest PSM, and finally finding a set of four books with a
comparable PSM (the PSM values of the books used in the current study ranged from
3.86-4.34; Justice & Sofka, 2010). Additionally, the selected books were generally
similar in terms of their thematic content (3 were about starting school and 1 was about
letters). As will be discussed again later, the analyses adjusted for the length of each

book when considering mothers’ use of target strategies.
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Coding of Training Strategies and Maternal Responsivity

The mothers’ use of target strategies was coded using the videos of the reading
and play sessions from the baseline, 1-month, and follow-up visits. Reading interactions
were coded from the point at which the mother began to address the book until she closed
the book at the end. Coding of the play sessions began at two minutes into the play
session and lasted for seven minutes. A coding manual with operational definitions of
the four strategies was developed based on the behaviors as described in the training
document to facilitate consistency and reliability of coding. The coding was done in
ELAN (Wittenburg et al., 2006), a language archiving program, which allowed for the
construction of tiers with drop-down menus for the different behaviors. There were four
strategy tiers (one for each strategy), which allowed for up to four behaviors to be coded
at once. A two-second window or a speaker change was used to define a turn change. In
other words, a child’s turn could end if the mother started talking or a new child turn
would start if the child spoke, waited more than two seconds without speaking, and then
spoke again (or vice versa for the mothers). Maternal responsivity was coded on a yes/no
basis. Mothers’ responses were considered to be responsive if they maintained the
child’s topic and took place before the child had taken another turn. This method of
defining windows for contingent analyses is consistent with previous research (Alper,

2012; Justice, Weber, Ezell, & Bakeman, 2002).
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RESULTS

Overview

Descriptive and inferential statistics were used to analyze the data gathered over the
course of the study. The results of the analyses have been divided into four main
sections: 1) Preliminary Descriptive and Correlational Analyses, 2) Fidelity and
Reliability, 3) Research Questions, and 4) Feedback About the Training Program. The
first section (i.e., the descriptive and correlational data) is presented primarily to inform
the model construction for the main hypotheses. The second section describes fidelity-to-
treatment and coding reliability data. The third section focuses on the research questions.
The final section presents the results of training program evaluations completed by the
mothers in the ITG at the end of the study. All analyses were conducted in SAS with a
Type I error level of a=.05 used as the cutoff for all tests. One dyad (not included in the
thirty) completed the screening and was randomized to a treatment group, but
subsequently decided not to continue before any baseline data were collected. Their
screening data have been excluded from these analyses. Of those who participated in the
baseline data collection, there was no attrition over the course of the study, so n=30 dyads

for all of the analyses with both groups, or n=15 dyads for analyses within a group.

Descriptive Analyses

Normality assessments.

Prior to conducting any hypothesis testing, the normality of the distributions of
the continuous demographic and outcome variables was assessed to determine whether
parametric or non-parametric tests would be appropriate for baseline group comparisons.
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Information about further normality assessments for follow-up measurements (for the
main research questions) is presented in the sections corresponding to the relevant
questions. The Shapiro-Wilk (Shapiro & Wilk, 1965) test was selected to assess
normality, because it is preferred for sample sizes under 2000 (SAS, 2015). The
distributional analyses were conducted for each baseline variable and each group (i.e., the
ITG and DTCG) separately. The following variables were normally distributed for both
groups: mother age, child age, raw PPVT-4 and EVT-2 scores (Dunn & Dunn, 2007,
Williams, 2007), the number of print concepts identified on the assessment at baseline,
maternal PLOC and PSE scores at baseline, the number of different words the children
used at baseline, the NDW/NTW ratio produced by the children at baseline, the percent
of maternal responses that were contiguous and contingent at baseline, and the number of
times mothers used strategies 1 and 2 during reading and play combined at baseline. The
mothers’ total use of the target strategies at baseline and the mothers’ use of scaffolds
(i.e., the number of times that strategy was used during reading and play at baseline) were
normally distributed for the ITG but not for the DTCG (p=.04 for the DTCG for total
strategies and p=.001 for the DTCG scaffolds). The mothers’ use of print references at
baseline was not normally distributed for either group (p=.033 for the DTCG and p=.019
for the ITG). Maternal education was a categorical variable, so it did not meet the

normality criteria.

Immediate and delayed-training group comparison.

The demographic characteristics and baseline outcome variable values for the ITG
and DTCG were compared using independent-sample t-tests or non-parametric

(Wilcoxon Two-Sample Test in SAS) tests for variables that did not meet the normality
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assumptions necessary for t-tests. There were no statistically significant between-group
differences at baseline. It should also be noted that although there were more female
children enrolled than male children, the ratio of males to females was the same in each
group (6 male children and 9 female children in the ITG and DTCG). All of the mothers
self-identified as “white” on the race section of the demographic questionnaire. The
group data are presented in Table 2 below. A double asterisk was placed next to any p-

value obtained from a non-parametric test.
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Table 2. Baseline comparison of the ITG and DTCG.

t-test or
. DTG ITG : s
Variable (mean(SD)) (mean (SD)) W“c;’;‘l"u“e) (P
Mother Age (years) 32.800 31.933 > 5
(4.003) (3.882) P
Child Age (months) 38.333 37.533 S5
(4.685) (4.565) P~
Mother Education 5.733 5.733
p>.5 **
(years) (1.667) (2.120)
PPVT-4 Raw 62.066 67.200 _ s
(22.739) (10.923) P
EVT-2 Raw 48.867 45.800 _ s
(12.363) (11.577) P
Maternal PLOC 9.933 10.467 > 5
(5.271) (5.125) P~
Maternal PSE 90.8 88.533 — 467
(8.385) (8.467) P
Child Print Concepts 4.667 3.800 p =304
(2.193) (2.336) )
Child NDW 61.467 62.667 p=831
(18.039) (11.896) '
Child NDW/NTW 461
445 (.075) (.057) p=.537
Mothers' Total Use of 107.667 89.6 p=223%%
Strategies at Baseline (41.099) (32.673) '
Mothers’ Use of 54.867 49.933 B
Strategies During (32.000) (29.538) p=.664
Reading at Baseline ) )
Mothers’ Use of
Strategies During ?22 (')83 79) ?13 (')246079) p=.237%*
Play at Baseline ' '
Mothers' Use of 37.8 38.733 — 841
Models at Baseline (8.178) (15.773) P~
Consimctive 23.933 18.6 p-156
(11.517) (8.244) '

Directives at Baseline
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Table 2. Continued

Mothers' Use of Print 20.533 16.4 T
references at Baseline (17.964) (13.265) P~
Mothers' Use of 254 19.467 — 490
Scaffolds at Baseline (16.101) (8.314) P~
Percent of Mother’s
Responses that were

. 88.947 86.964 _
Contiguous and (7.431) (8.286) p=.496
Contingent at ' '
Baseline

Baseline Correlational Analyses

The Pearson correlations between some of the variables at baseline were
examined as a preliminary step before constructing the models addressing the research
questions of the study. These correlations were calculated using the data from both
groups combined. Correlations between maternal PLOC, maternal PSE, and the baseline
outcome measures are of particular interest. The correlation effect-size guidelines from
Ferguson (2009) were used for evaluating the correlational data (i.e., r= .2 as the
minimum for reporting, r = .5 for a “moderate” effect, and r = .8 for a “strong” effect).
There was a small, not statistically significant (but relevant per the Ferguson, 2009
guidelines), correlation between maternal PLOC and PSE at baseline (r=-.360, p=.051).
At baseline, there was a small, but significant, correlation between maternal PLOC score
and the number of print concepts identified by the child (r=-.417, p=.022). There were
also small, not statistically significant (but relevant per the Ferguson, 2009 guidelines),
correlations between maternal PLOC and the children’s raw expressive vocabulary score

(r=-.232, p=.217) and mothers’ use of scaffolds (r=.233, p=.214).
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The maternal PSE scores at baseline were significantly correlated with both
children’s NDW score (r= -.532, p=.002) and their NDW/NTW ratio at baseline (r= -
486, p=.007). There were small, relevant, but not statistically significant, correlations
between maternal PSE and child age (r= .223, p=.237), the number of print concepts
children identified (r=.273, p=.144), the percent of mothers’ responses that were
contingent and contiguous (r=.258, p=.169), mothers’ overall use of the target strategies
(r=.262, p=.162), and mothers’ use of models (r=.280, p=.133). Correlations between
these constructs and the outcomes at other time points will be presented in the sections
corresponding to each research question individually. The correlations between PSE,
PLOC, and the other baseline measures are displayed in Table 3 below. An asterisk was

placed next to any correlation that achieved statistical significance.
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Table 3. Correlations between PLOC, PSE, and baseline measures.

models at baseline

PSE or Other Baseline Pearson Correlation Magnlt}l de of
PLOC Measure (p-value) Correlation (per
Ferguson, 2009)

Number of print

PLOC concepts child -417 (.022)* Small
identified at baseline
Children’s raw
receptive vocabulary =232 (.217) Small
score at baseline
Mothers’ use of
scaffolds at baseline 233 (214) Small

PSE Children's NDW 532 (.002)* Moderate
score at baseline
Children’s Small
NDW/NTW ratio at -.486 (.007)* (almost
baseline moderate)
Children’s age 223 (.237) Small
Number of print
concepts children 273 (.144) Small
identified at baseline
Mothers’ overall use
of target strategies at 262 (.162) Small
baseline
Mothers” use of 280 (.133) Small

Treatment Fidelity and Coding Reliability

Fidelity-to-treatment.

The PI, who followed a written outline for each session, conducted all training

sessions. Fidelity-to-treatment (FTT) analyses were performed on one-third of the in-

clinic training sessions (i.e., 15 out of 45 sessions), with balance across the different

session numbers (i.e., 5 of session 2, 5 of session 3, and 5 of session 5). The dyad

number for each session used in the FTT analyses was randomly selected without

replacement, so that one training session for each ITG dyad was assessed for fidelity.
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FTT was assessed using a session-specific, 35-item checklist describing the components

that should or should not be present and the order in which information was to be
presented. A portion of the session 2 FTT sheet is presented below in Table 4. The
portion below only includes the checklist for models, but all of the strategies were
included in the full FTT sheets. Overall treatment fidelity was 98% (517/525 targets
were met across the 15 sessions). Session fidelity ranged from 91% (32/35 targets) to

100% (35/35 targets), with 67% of the sessions assessed to be 100% faithful.

Table 4. Example fidelity-to-treatment checklist.

Target “+’=yes, “—*“=no Notes

An overview of training was provided.

The four basic strategies were reviewed before
beginning.

No extra strategies (not included in the training
document) were reviewed before beginning.

Strategy #1 was presented.

Written examples of Strategy #1 were presented.

No extra examples (not included in the training
document) were presented.

The subject was asked to summarize Strategy #1.

The Strategy #1 video was shown.

The subject was asked if she had any questions about
this strategy.

The subject was provided with one thing she did well
and one thing to try next time related to Strategy #1.

Feedback was relevant to strategy #1 and did not
extend to other strategies.
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Coding reliability.

Inter-coder/transcriber reliability was established for both the language samples
and the coding of the strategies in the video samples. The initial language samples were
all transcribed by an outside coder, who was a trained graduate student not directly
involved with the training sessions. The final language samples were transcribed by the
PI, but ~10% of them (4/30: 2 ITG and 2 DTCG) were randomly chosen for reliability
coding by a trained undergraduate. Inter-transcriber reliability was 97.5% (5

disagreements out of 200 utterances).

The PI coded all of the video samples for maternal strategy use and responsivity.
Approximately 10% of the video samples (12/90: 2 ITG and 2 DTCG at each time point)
were randomly selected and re-coded by a trained undergraduate coder. Overall (across
all 12 sessions reading and play) there was 93.6% inter-coder agreement. The agreement

within reading and play was similarly high: 94.9% and 92.4% respectively.

Research Questions

Did the intervention work for the mothers?

The mothers’ change during intervention was primarily quantified by comparing
the number of strategies each group used during play at baseline and follow-up within
and between groups. Maternal responsivity during play was also examined in this
manner. The comparisons of strategy use were made overall as well as during reading
and play separately. The overall use of target strategies at baseline in the DTCG, the
baseline use of target strategies during play for the ITG, and the difference in use of
target strategies between baseline and follow-up during play for the ITG did not meet the
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Shapiro-Wilk (Shapiro & Wilk, 1965) criteria for normality. Therefore, non-parametric
tests were used in cases where these variables were present; otherwise paired or
independent-sample t-tests were used for within or between-group comparisons
respectively. The secondary research questions were meant to generate hypotheses for
future research, which is why there were no adjustments of the error level for multiple

tests.

Overall use of target strategies.

The DTCG mothers used an average of 107.667 (SD= 41.099) target strategies
during reading and play combined at baseline and an average of 99.067 (SD= 38.555) at
follow-up. The ITG mothers used an average of 89.6 (SD= 32.673) target strategies
during reading and play combined at baseline and an average of 156.867 (SD=30.652) at
follow-up. There were no between-group differences at baseline. The average use of

target strategies at baseline and follow up for each group is plotted in Figure 1 below.

Figure 1. Average use of target strategies.

Average Number of Target Strategies Used at Baseline and Follow-
Up During Reading and Play Combined
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As predicted, there was no significant difference in the average number of overall
(i.e., reading and play combined) target strategies used between baseline and follow-up
for the mothers in the DTCG (Wilcoxon t=-.607, p=.554). The mothers in the ITG used
significantly more target strategies overall at follow-up than at baseline (t=-6.04, p<
.001, d=2.12). Furthermore, the mothers in the ITG increased in their use of the target
strategies (mean increase= 67.267 strategies) significantly more than the mothers in the
DTCG (mean increase= -8.6 strategies) from baseline to follow-up (t=-4.21, p<.001, d=
1.536). Figure 2 below shows the average change in mothers’ use of target strategies

between the groups from baseline to follow-up.

Figure 2. Average change in use of target strategies.
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Overall use of strategies during reading and play.

The mothers’ use of the target strategies was also compared within reading and
play, within and between the DTCG and ITG. Comparisons were not made between
reading and play, because the unit of analysis was different for each (i.e., the mothers’
use of strategies during reading consisted of however long they spent reading the book,
whereas the play sessions were based on a set amount of time). The average number of
target strategies used during reading by DTCG mothers did not change significantly from
baseline (mean= 54.867, SD= 32) to follow-up (mean= 52.267, SD=27.871). The
mothers in the ITG used significantly more of the target strategies at follow-up (mean=
97.733, SD= 26.179) than at baseline (mean= 49.933, SD= 29.538) during reading (t= -
4.57, p<.001, d=1.734). The average number of strategies used during reading by

mothers in each group is displayed in Figure 3 below.

Figure 3. Average number of target strategies used during reading.
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Furthermore, the mothers in the ITG increased their use of the target strategies
from baseline to follow-up significantly more than the control group (t=-3.63, p=.001,
d=1.325). Figure 4 below shows the average change in number of target strategies used

during reading from baseline to follow-up for each group.

Figure 4. Average change in number of target strategies used during reading.

Average Change in Use of Target Strategies During Reading from
Baseline to Follow-Up
200
180
160

e o

L o [ - -

[ —] [— I ]
*

60

Number of Strategies

DTICG ITG

Group

The results of the analyses of strategy use during play were very similar to those
from reading. The average number of target strategies used during play by DTCG
mothers did not change significantly from baseline (mean= 52.8, SD= 20.379) to follow-
up (mean= 46.8, SD= 15.708). The mothers in the ITG used significantly more of the
target strategies at follow-up (mean= 59.133, SD= 16.470) than at baseline (mean=
43.267, SD=10.409) during play (t=-3.29, p=.005, d=1.152). The average number of

strategies used during play by mothers in each group is displayed in Figure 5 below.
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Figure 5. Average number of target strategies used during play.
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Also similar to the reading results, the mothers in the ITG increased their use of
the target strategies during play from baseline to follow-up significantly more than the
control group (Wilcoxon Z=-2.32, p= .02, d= .898). Figure 6 below shows the average
change in number of target strategies used during play from baseline to follow-up for

each group.
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Figure 6. Average change in number of target strategies used during play.
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Mothers’ use of individual strategies.

The mothers’ use of each individual strategy was examined descriptively at
baseline and follow-up to provide further information about whether the within and
between-group changes in strategy use were similar across the strategies. Comparisons
of the DTCG and ITG mothers’ use of strategies 1, 2, 3, and 4 at baseline and follow-up

are depicted respectively in Figures 7, 8, 9, and 10 below.
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Figure 7. Average use of models.
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Figure 8. Average use of constructive directives.
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Figure 9. Average use of print references.
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Figure 10. Average use of scaffolds.
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Maternal responsivity.

Maternal responsivity during play was also examined over the course of the
intervention. Play was selected (as opposed to reading or both), because all the mothers
were highly responsive during reading even at baseline, whereas they demonstrated more
variability during play at baseline. At baseline, the DTCG mothers were 89% (SD=
7.454) responsive and 80.6% (SD= 12.855) responsive at follow-up. This was a
statistically significant decrease in responsivity from baseline to follow-up for the DTCG
mothers (t=2.70, p=.017, d=-.799). The ITG mothers were 86.867% (SD= 8.227)
responsive at baseline and 90.467% (SD= 6.069) responsive at follow-up. This was not a
statistically significant change within the ITG. However, the ITG mothers’ responsivity
did increase significantly more from baseline to follow-up than the DTCG mothers’ did
(t=-3.21, p=.003, d=1.173). The average change in the mothers’ responsivity during

play from baseline to follow-up is depicted in Figure 11 below.

Figure 11. Average change in mothers’ responsivity during play.
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Did the intervention work for the children?

The children’s change during intervention was quantified as their change in
number of print concepts identified (out of 20; Lovelace & Stewart, 2007), the number of
different words (NDW), and the ratio of number of different words to number of total
words (NDW/NTW) they used during a 50-utterance language sample. All outcome
variables met the Shapiro-Wilk (Shapiro & Wilk, 1965) criteria for normality, so paired
and independent-sample t-tests were used for within and between-group comparisons

respectively.

Children’s print knowledge.

The children in the DTCG identified an average of 4.81 (SD=2.193) print targets
at baseline and 5.543 (SD=2.354) at follow-up. The children in the ITG identified an
average of 3.8 (SD=2.336) print targets at baseline and 6.667 (SD=2.717) at follow-up.
The average number of print targets identified by each group at baseline and follow-up is

plotted in Figure 12 below.
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Figure 12. Average number of print targets identified.
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Children in both groups (i.e., the ITG and DTCG) identified significantly more

print targets at follow-up than at baseline (ITG: t=-4.84,p <.001, d=1.14; DTG t=-2.23,

p=.043, d= .41) However, the average number of targets identified by the ITG children

increased (mean increase = 2.667 targets) significantly more (t=-2.66, p=.013, d=.973)

than the average number of targets identified by the DTCG children (mean increase =

.933 targets). The average increase in number of targets identified is plotted in Figure 13

below.
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Figure 13. Average change in number of print targets identified.
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Children’s language outcomes.

Children in the DTCG produced an average NDW of 61.467 (SD=18.039) at
baseline and 65.267 (SD=13.403) at follow-up. The DTCG children’s average
NDW/NTW ratio was .445 (SD=.075) at baseline and .437 (SD=.060) at follow-up. The
ITG children produced an average NDW of 62.667 (SD=11.896) at baseline and 71
(SD=9.621) at follow-up. The ITG children’s average NDW/NTW ratio was .461
(SD=.057) at baseline and .448 (SD=.056) at follow-up. There was no significant change
in the DTCG children’s NDW (t=-1.03, p=.321) or NDW/NTW (t= .34, p=.737) ratio
from baseline to follow-up. The ITG children’s NDW increased significantly from
baseline to follow-up (t=-2.60, p=.021, d=.770), but this increase was not significantly
greater than that of the DTCG (t=-.93, p=.362). The ITG children’s average
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NDW/NTW ratio did not change significantly from baseline to follow-up (t=.55,p=.593

). The average NDW and NDW/NTW ratio at baseline and follow-up are presented in

Figures 14 and 15 (respectively) below.

Figure 14. NDW averages.
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Figure 15. NDW/NTW ratio averages.
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Do maternal PLOC and/or PSE change over the course of intervention?

Before moving on to examining the relationship between maternal PLOC, PSE,
and changes during intervention, it is important to determine whether PLOC and PSE
changed over the treatment period. The average PLOC score for mothers in the DTCG at
baseline was 9.933 (SD=5.27) and 10.533 (SD=4.897) at follow-up. The ITG mothers
had an average PLOC score of 10.467 (SD= 5.125) at baseline and 11.333 (SD=4.879) at
follow-up. The average PSE score for mothers in the DTCG at baseline was 90.8 (SD=
8.385) at baseline and 91.533 (SD= 9.942) at follow-up. The average PSE score for
mothers in the ITG was 89.286 (SD= 8.467) at baseline and 87.429 (SD=9.053) at
follow-up. There were no significant within or between-group changes from baseline to

follow-up with maternal PLOC or PSE.
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Does maternal PLOC relate to mothers’ use of strategies during
intervention?

The first step in addressing this question was to conduct further correlational
analyses to look at the relationship between strategy use over the course of intervention,
maternal PLOC, and other possible covariates for repeated and single-time point models.
All of the models in this section were conducted using only the ITG data, because there
was no significant change in the DTCG mother’s use of strategies over time. Any models
predicting strategy use at baseline were also run with the full group data, but did not
reveal different results, so only the models using ITG data are presented here. Table 5
below details the clinically relevant correlations (per Ferguson, 2009) between the
various measures of ITG mothers’ use of target strategies and maternal PLOC.
Information on any clinically relevant correlations of potential covariates is provided as
well. An asterisk was placed by any of the correlations that reached statistical

significance at the a= .05 level.

Table 5. Clinically relevant correlations between PLOC and target strategy use.

Strategy Pearson Magnitude per
Outcome Predictor Correlation (p- Ferguson
Measure value) (2009)
ITG mother’s
overall use of PLOC -.367 (.178) Small

target strategies
at baseline

Mother’s age 250 (.369) Small

. ) -.383 (.159)
Child’s TTR at baseline Small
Number of print concepts 553 (.032)* Moderate

child identified at baseline
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Table 5. Continued

Difference
between ITG
mothers’ overall
use of strategies at

I-month and PLOC 334 (193) Small
baseline (i.e.,
number at 1-
month minus
number at
baseline)
Number of strategies -230 (410)
the mother used at Small
baseline
. -.292 (.292)
Child’s age Small
Difference
between ITG
mothers’ overall
use of strategies at 278 (3 1 6)
follow-up and PLOC Small
baseline (i.e.,
number at follow-
up minus number
at baseline)
Number of strategies
the mother used at -.706 (.003)* Moderate
baseline
Mqther s responsivity 329 (.232) Small
during play at baseline
. -.375 (.169)
Child’s age Small
Number of print
concepts child -.337 (.219) Small

identified at baseline
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Table 5. Continued

ITG mothers’ use

identified at baseline

-.235 (.399
of mpdels across PLOC (:399) Small
reading and play at
baseline
Child’s raw receptive 234 (.401)
Small
vocabulary score
Child’s NDW/NTW -.325(.237)
. . Small
ratio at baseline
Number of print 495(061) | Small (almost
concepts child moderate)
identified at baseline
ITG mothers’ use
i -.335(.222
of print refe;rences PLOC (.222) Small
across reading and
play at baseline
. 210 (.453)
Child’s age Small
Child’s raw receptive 246 (.377)
Small
vocabulary score
Number Qf different 378 (.164)
words child used at Small
baseline
Number of print
concepts child 369 (.176) Small
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Table 5. Continued

Difference
between ITG
mothers’ overall

use of print
references at PLOC 318(247) Small
follow-up and

baseline (i.e.,
number at follow-
up minus number
at baseline)

Mother’s education 298 (.280)

Small
level
Child’s raw receptive 478 (.071)

Small
vocabulary score
Child’s raw expressive 545 (.036)*

Small
vocabulary score
Number Of different 486 (066)
words child used at Small
baseline
Child’s NDW/NTW 277 (317)

Small

ratio at baseline

Modeling strategy use.

Based on the correlations observed in Table 5, models (one set of models for each
of the 6 strategy outcomes in the table) were constructed to further examine the
relationship between maternal PLOC and the mothers’ use of various target strategies.
The first set of models was designed to look at the mothers’ use of the target strategies
longitudinally (i.e., at baseline, 1-month, and the 2-month follow-up), which meant that a
repeated measures approach was needed. Within the ITG, the mothers’ overall use of the
target strategies at each time point was normally distributed, which meant that the data fit

this assumption for using a Linear Mixed Model with an identity link (Tamegnon, 2014).
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The next consideration was whether to include a random intercept and/or slope(s) in the
model. The shape of the trajectories of strategy use of each mother over time informed
this decision. Figures 16 and 17 below chart each mother’s use of the target strategies

over time in both the DTCG and the ITG respectively.

Figure 16. DTCG use of strategies over time.
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Figure 17. ITG use of strategies over time.
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Both of these plots demonstrate variability in terms of the starting and end points
of the mothers, but relative homogeneity in terms of the slope (particularly in the ITG
whose data were being modeled here). Therefore, a random intercept was considered to
help capture the individual variability at baseline, but there was no random slope needed
in the model (Tamegnon, 2014). However, the statistical analyses revealed that there was
not enough baseline variability to necessitate the intercept. Therefore, the random term
was removed from the model. The 6 strategy outcome measures in Table 5 represented
values measured at single time points, so standard multiple regression models using only
fixed effects were used to examine the relationships between those outcomes, maternal
PLOC, and the other covariates. When appropriate, the variability at baseline was
adjusted for by including the mothers’ use of target strategies at baseline as a covariate in
the model (as opposed to the random intercept). In cases where there were multiple child
factors listed as possible covariates, the one with the strongest relationship to the strategy
outcome measure was selected to eliminate issues with possible co-linearity. Also, the
raw receptive vocabulary score was included over NDW when both were presented as
options, because the NDW measure was taken from children’s interactions with their
mother, whereas the vocabulary score came from a standardized assessment and was
thought to be more robust in that capacity. None of the permutations of any of the
models revealed PLOC to be a statistically significant predictor of mothers’ use of the
target strategies. The various models are presented in Table 6 below along with
information about the AIC (for the repeated measures model) or R? value (fixed-effects
models) of the model. All of the covariates included in the full model are listed in the

covariates column, but the covariates eliminated from the full model to generate the
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“best” model for each outcome measure are listed in parentheses. The model parameter

estimate and p-value for each of the “best” models is also provided.

Table 6. Modeling target strategy use based on maternal PLOC.

Covariates in

Tvpe of Outcome of “Best” Model Parameter
yp (Covariates Estimates (p- AIC or R?
Model Interest
Tested and value)
Excluded)
1) PLOC
2) Child’s
baseline
ITG mothers’
overall use of EESWNTW AIC=451.3
Linear Mixed target ‘ (-Number of 1)-1.303 (.294) | (Null model
Model strategies print concepts 2) -80.507 LRT
across time child identified (.458) significant,
(repeated . p=.005)
factor) at basehfle
-Mother’s age
-Random
intercept)
1) PLOC
2) Number of
print concepts
ITG mothers’ | child identified
Multiple use of target at baseline 1)-1.424 (.377) R2=135]
Regression strategies at (-Child’s 2) 6.809 (.069) '
baseline baseline
NDW/NTW
ratio
-Mother’s age)
Difference
between ITG
mothers’
overall use of | 1) PLOC
. strategies at 1- | 2) Child’s age
I\R/I;glilez lsei:on month and (-Mother’s use g ?13;) 089('(248212)) R’=.173
baseline (i.e., | of strategies at ' ’
number at 1- baseline)
month minus
number at
baseline)

57



Table 6. Continued

1) PLOC
Difference 2) Mother’s
between ITG responsivity at
mothers’ baseline 1)1.96
overall use of 3) Mother’s use 3 6'1) R’=.595
Multiple strategies at of target 2') _1.942 (overall model
Regression follow-up and | strategies at (13 4') was
baseline (i.e., baseline 3') 766 significant,
number at (-Number of ( 02'3)* p=.016)
follow-up print concepts '
minus number | child identified at
at baseline) baseline
-Child’s age)
1) PLOC
ITG mothers’ 2) Number of 1)-299
Multiple use of mod;:ls pri.nt concepts ( 71’ 6) )
Regression across reading | child identified at 2') 3.146 R"=.253
and play at baseline (1 06)
baseline (-PPVT-4 (Raw)) | ™
ITG mothers’ 1) PLOC
) (-Number of
. use of print print concepts
Multiple references 1 pud identified at | 230 | R= 112
Regression across reading . (.222)
and play at baseline
baseline -PPVT-4 (Raw)
-Child’s age)
Difference
between ITG
mothers’
overall use of 1) PLOC 1) 1.071 R’= 449
Multiple print references | 2) EVT-2 (Raw) ( 09'5) (quel was
Regression at follow-up (-Mother’s 2') 719 significant
and baseline education level) ( 0'1 ) overall p=
(i.e., number at ' .028)

follow-up
minus number
at baseline)
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Does maternal PSE relate to mothers’ use of strategies during intervention?

The analyses related to maternal PSE were conducted using the same steps as the

PLOC analyses. First, the clinically relevant correlations (per Ferguson, 2009) between

maternal PSE and the measures of mothers’ use of target strategies were calculated. Table

7 below details the clinically relevant correlations (per Ferguson, 2009) between the

various measures of ITG mothers’ use of target strategies and maternal PSE. Information

on any clinically relevant correlations of potential covariates is provided as well. An

asterisk was placed by any of the correlations that reached statistical significance at the

o= .05 level.

Table 7. Clinically relevant correlations between PSE and target strategy use.

Strategy . Pearson Correlation Magnitude per
Outcome Predictor (p-value) Ferguson
Measure p (2009)
ITG mother’s
overall use of
target PSE 321(:243) Small
strategies at
baseline
Mother’s age 250 (.369) Small
Child’s NDW/NTW -383 (.159) Small
ratio at baseline
Number of print
concepts child 553 (.032)* Moderate

identified at baseline
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Table 7. Continued

ITG mother’s
overall use of

target PSE -.336 (.221) Small
strategies at
follow-up
%\/Iother s education 206 (461) Small
evel
Mother’s responsivity
during play at baseline -345(.208) Small
Child’s age -.324 (.239) Small
Child’s raw receptive 264 (342) Small
vocabulary score
Difference
between ITG
mothers’
overall use of
strategies at
follow-up Small (almost
and baseline PSE -482 (.069) moderate)
(i.e., number
at follow-up
minus
number at
baseline)
Number of target
strategies mother used -.706 (.003)* Moderate
at baseline
’ ivi -.329 (.232
Moj[her s responsivity (.232) Small
during play at baseline
. =375 (.169)
Child’s age Small
Number of print
concepts child -.337 (.219) Small

identified at baseline




Table 7. Continued

ITG mothers’
use of models 371 (173)
across reading PSE Small
and play at
baseline
Child’s raw receptive 234 (.401) Small
vocabulary score
Child’s NDW/NTW -.325 (.237) Small
ratio at baseline ma
Number of print 495 (.061) Small (almost
concepts child moderate)
1dentified at baseline oderate
ITG mothers’
use of models
across reading PSE 211 (.451) Small
and play at
follow-up
Child’s NDW/NTW -532 (.041)* Moderate
ratio at baseline
Number ofprint 252 (364)
concepts child Small

identified at baseline
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Table 7. Continued

Difference
between ITG
mothers’ use of
strategy1 at
follow-up and

baseline (i.c., PSE -.235(.339) Small
number at
follow-up minus
number at
baseline)
Number of target strategies %
mother used at baseline -379 (:024) Moderate
Mother’s education level 221 (.427) Small
Mother’s responsivity during _224 (422) Small
play at baseline ' )
Child’s age -.253 (.363) Small
Number of print concepts
child identified at baseline ~341(219 Small
ITG mothers’
use of
constructive Small (almost
directives across PSE -485 (.067) moderate)
reading and play
at follow-up
Mother’s responsivity during _317 (.249) Small
play at baseline ' ]
Child’s age 454 (089) | Small (almost

moderate)
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Table 7. Continued

Difference between
ITG mothers’ use
of constructive
directives at follow-

up and baseline PSE -.340 (.215) Small
(i.e., number at
follow-up minus
number at baseline)
Number of target
strategies mother used at -.567 (.028)* Moderate
baseline
Mother’s responsivity
during play at baseline ~254(.362) Small
Child’s age -.434 (.105) Small
Number of print concepts
child identified at baseline | 0>+ (:209) Small
Difference between
ITG mothers’
overall use of print
references at -252 (364)
follow-up and PSE Small
baseline (i.e.,
number at follow-
up minus number at
baseline)
Number of target
strategies mother used at -.521 (.046)* Moderate
baseline
. .298 (.280)
Mother’s education level Small
Child’s raw receptive 478 (.071) Small (almost
vocabulary score moderate)
ild’ i .545 (.036)*
Child’s raw expressive (.036) Moderate
vocabulary score
Number Qf different 486 (.066) Small (almost
words child used at
. moderate)
baseline
Child’s NDW/NTW ratio 277 (317) Small

at baseline




Table 7. Continued

ITG mothers’
use of scaffolds Small (almost
across reading | PSE -471 (.076) o
moderate)
and play at
follow-up
Mother’s responswlty during _341 (214) Small
play at baseline
Child’s age -.531 (.042)* Moderate
Number of print concepts
child identified at baseline 244 (381) Small
Difference
between ITG
mothers’ overall
use of scaffolds
at follow-up and
N PSE -.294 (.287) Small
baseline (i.e.,
number at
follow-up minus
number at
baseline)
Number of target strategies
mother used at baseline ->11(.052) Moderate
Mother’s responsivity during - 285 (303) Small
play at baseline
1 Small (almost
Child’s age -.456 (.088) moderate)
Number of print concepts
child identified at baseline ~287(:299) Small
Modeling strategy use.

The correlations and outcomes listed in Table 7 informed the model construction.

As with PLOC, repeated and non-repeated models were used to examine the PSE and

strategy use data. All of the models in this section were constructed using only the ITG

data, because there was no significant change in the DTCG mother’s use of strategies

over time. Any models predicting strategy use at baseline were also run with the full

group data, but did not reveal different results, so only the models using ITG data are
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presented here. The relationship between PSE and strategy use over time was modeled
first using a Linear Mixed Model with a random intercept to help capture the individual
variability at baseline, but there was no random slope needed in the model (Tamegnon,
2014). However, the statistical analyses revealed that there was not enough baseline
variability to necessitate the intercept. Therefore, the random term was removed from the
model. The other strategy outcome measures in Table 7 represented values measured at
single time points, so standard multiple regression models using only fixed effects were
used to examine the relationships between those outcomes, maternal PSE, and the other
covariates. When appropriate, the variability at baseline was adjusted for by including
the mothers’ use of target strategies at baseline as a covariate in the model (as opposed to
the random intercept). The procedure for selecting covariates was the same for the PSE
models as the PLOC models. The analyses revealed that PSE contributed significantly
(as evidenced by a Type III sum of squares p-value < .05) to predicting ITG mothers’
strategy use over time (parameter estimate = -1.96, t=-2.62, p=.024). This finding will
be interpreted in the Discussion section. The ITG mothers’ PSE scores did not reach
significance in any of the other models, although some of the overall models did. The
various models are presented in Table 8 below along with information about the AIC (for
the repeated measures model) or R* value (fixed-effects models) of the model. All of the
covariates included in the full model are listed in the covariates column, but the
covariates eliminated from the full model to generate the “best” model for each outcome
measure are listed in parentheses. The model parameter estimates and p-value for each of

the “best” models is also provided.

65



Table 8. Modeling target strategy use based on maternal PSE.

Covariates in

Parameter
Type of Outcome of “Best” Model . 2
Model Interest (Covariates Tested ESUVII;?I:S (p- AICorR
and Excluded)
1) PSE
2) Child’s
NDW/NTW Ratio at
ITG mothers’ g??ﬁﬁgleber of print
overall use of P AIC=447.0
. concepts child 1)-1.96 (.024)*
Linear target . . . (Null model
) ) identified at baseline | 2)-285.21
Mixed strategies . LRT
. (-Random intercept | (.020)* .
Model across time , « | significant,
-Mother’s age 3) 5.282 (.026) =
(repeated , p=.002)
-Mother’s
factor) .
responsivity at
baseline
-Child’s age
-PPVT-4 (Raw))
1) PSE
Multiple | use of target | ;4 ifed at baseline | 1) 090 (4760) g2 334
Regression | strategies at , 2) 7.026 (.063)
baseline (-Mother’s age
-Child’s NDW/NTW
ratio at baseline)
1) PSE
2) Mother’s
ITG mothers’ | responsivity at
Multiple use of target | baseline 1)-913 (.377) R%= 176
Regression | strategies at (-Mother’s education | 2)-.988 (.356) ’
follow-up level
-Child’s age
-PPVT-4 (Raw))
Difference 1) PSE
between ITG | 2) Number of target
mothers’ strategies mother
overall use of | used at baseline R’=.571
Multiple strategies at (-Number of print 1) -1.449 (_180) (overall
Regression follow-up. and concepts child . 2)-812 (010)* n.lod‘el was
baseline (i.e., | identified at baseline ' ' significant,
number at -Mother’s p=.006)
follow-up responsivity at

minus number
at baseline)

baseline
-Child’s age)
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Table 8. Continued

ITG mothers’
use of models

1) PSE
2) PPVT-4 (Raw)
(-Number of print

I\R/IUIEIP lei: o | across reading | concepts child g ;(5)451 E;g?; R’=.199
CEresSIOn | and play at identified at baseline ' '
baseline -Child’s NDW/NTW
ratio at baseline)
, | 1)PSE
ES or?ﬂgﬁfis 2) Child’s NDW/NTW |}y 301 449)
Multiple ) ratio at baseline : . 2
. across reading s 2)-155(.808) | R=.318
Regression (-Number of print
and play at . (.049)*
foll concepts child
otiow-up identified at baseline)
1) PSE
Difference 2) Mother’s education
between ITG | level g '_%’3)75('(?336)1
mothers’ use 3) Number of print 5 3 57')
of models at concepts child _1’3 479 (level
Multiple follow-up and | identified at baseline 4 1 45) R= 417
Regression | baseline (i.e., | (-Number of target 67 4 (level 6 ’
number at strategies mother used | 995) ’
follow-up at baseline 3) 4137
minus number | -Mother’s responsivity (1 53')
at baseline) at baseline '
-Child’s age)
ITG mothers’
use of 1) PSE
Multiol constructive (-Mother’s
R; rez Sei’on directives responsivity at 1)-.663 (.067) | R?>=.236
£ across reading | baseline
and play at -Child’s age)
follow-up
Difference 1) PSE
between ITG
, 2) Number of target
mothers’ use .
. strategies mother used
of constructive .
directi ¢ at baseline
Multiple | oI5 | (<Child’s age 1)-307 (487) | p2_ 3¢,
Regression up -Mother’s responsivity | 2) -.229 (.060) ’

baseline (i.e.,
number at
follow-up
minus number
at baseline)

at baseline

-Number of print
concepts child
identified at baseline)
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Table 8. Continued

minus number
at baseline)

concepts child
identified at baseline)

Difference
between ITG 1) PSE ,
, 2) Mother’s
mothers : 1)-.293 (.422)
overall use of | cducation level 2)-3.107 (level
ey 3) EVT-2 (Raw) ' R= 860
print 2,.816)

. (-Number of target (overall
Multiple references at trateies mother 363 (level 4, model was
Regression | follow-up and Strategles mo .938) onifi

baseline (i.c used at baseline 29.069 (level 6 significant,
7 | -PPVT-4 (Raw) s > | p=.001)
number at s .004)
-Child’s NDW/NTW
follow-up . i 3) .448 (.073)
minus number ratio at baseline)
at baseline)
1) PSE
ITG mothers’ | 2) Child’s age R’= 384
use of (-Mother’s (overall
Multiple scaffolds responsivity at 1) -.476 (.183) | model was
Regression | across reading | baseline 2)-1.111 (.101) | almost
and play at -Number of print significant
follow-up concepts child p=.055).
identified at baseline)
Difference 1) PSE
between ITG | 2) Number of target
mothers’ strategies mother
overall use of | used at baseline
Multiple scaffolds at (-Child ? age 1) -239 (.585) )
. follow-up and | -Mother’s R"=.280
Regression . . 2)-.197 (.098)
baseline (i.e., | responsivity at
number at baseline
follow-up -Number of print

Do maternal PLOC and/or PSE relate to children’s change during
intervention?

The approach for modeling used in the previous two sections was also applied to

the children’s language and print outcome measures (i.e., NDW, NDW/NTW, and

number of print concepts identified). Specifically, the ITG children identified

significantly more print targets, and produced a larger variety of words at follow-up than




at baseline, and their gain in print targets was larger than that of the DTCG. Therefore,

these gains were the focus of the modeling here. There were no repeated measures

approaches needed to analyze these data. The clinically relevant (per Ferguson, 2009)

correlations between the child language and print measures, PSE, PLOC, and other

potential covariates are presented in Table 9 below. An asterisk was placed by any of the

correlations that reached statistical significance at the a= .05 level.

Table 9. Clinically relevant correlations between maternal PLOC, PSE, and child

outcomes.
Strate Pearson .
Outcm%l); Predictor Correlation (p- Magnitude per
Ferguson (2009)
Measure value)
Difference in
the number
of print
targets
identified by
ITG children
at follow-up | PLOC 437 (.103) Small
and baseline
(i.e., number
at follow-up
minus
number at
baseline)
Mother’s responsivit
during play 25 baselir?e 381 (.161) Small
Mother’s education level 227 (.416) Small
Number of print concepts
child identified at basehne | 312 (259) Small
Child’s NDW/N TW ratio 269 (332) Small
at baseline
Mother’s overall use of
target strategies at baseline -389 (021)F Moderate
Increase in mother’s use of
target strategies from 561 (.030)* Moderate
baseline to follow-up
Mother’s use of models
across reading and play at -.331 (.229) Small

baseline
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Table 9. Continued

Increase in mother’s use
of models across reading
and play from baseline to
follow-up

433 (.107)

Small

Mother’s use of
constructive directives
across reading and play at
baseline

-.656 (.008)*

Moderate

Increase in mother’s use
of constructive directives
across reading and play
from baseline to follow-

up

512 (.051)*

Moderate

Mother’s use of print
references across reading
and play at baseline

-491 (.063)

Small (almost
moderate)

Increase in mother’s use
of print references across
reading and play from
baseline to follow-up

515 (.049)*

Moderate

Mother’s use of scaffolds
across reading and play at
baseline

~.629 (.012)*

Moderate

Increase in mother’s use
of scaffolds across
reading and play from
baseline to follow-up

474 (.074)

Small (almost
moderate)

Difference in
the NDW
scores of the
ITG children
at follow-up
and baseline
(i.e., number
at follow-up
minus
number at
baseline)

PSE

430 (.110)

Small

Mother’s age

~336 (.221)

Small

Number of print concepts
child identified at baseline

-281(.311)

Small
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Table 9. Continued

Number of different
words child used at -.688 (.005)* Moderate
baseline

Child’s NDW/NTW ratio
at baseline

Mother’s overall use of
target strategies at -.312 (.258) Small
baseline

Mother’s overall use of
target strategies at follow- -.259 (.351) Small
up

Mother’s use of
constructive directives
across reading and play at
baseline

Increase in mother’s use
of constructive directives
across reading and play 216 (.440) Small
from baseline to follow-
up

Mother’s use of print
references across reading -.234 (.402) Small
and play at baseline
Mother’s use of print
references across reading -.332 (.227) Small
and play at follow-up
Mother’s use of scaffolds
across reading and play at -.404 (.136) Small
baseline

Increase in mother’s use
of scaffolds across
reading and play from
baseline to follow-up

-.349 (.202) Small

~.443 (.098) Small

275 (.322) Small

Modeling children’s outcomes.

Both of the outcome measures listed in Table 9 were normally distributed for the
ITG children, so they met the criteria for use in standard multiple regression. Given the

long list of potential covariates for each outcome measure, and the potential issues with
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co-linearity, not all of the listed covariates were selected for modeling. When modeling
the first outcome (gain in print concepts) only covariates (in addition to PLOC) with
moderate correlations were considered for inclusion in the model. The correlations with
the second outcome (gains in NDW) were smaller, so correlations at or above .4 were
considered for inclusion in the model. Neither PLOC nor PSE contributed significantly to
their respective when controlling for the other covariates. However, both of the overall
models significantly predicted their respective outcome measures (F= 6.83, p=.011 for
print model and F=5.59, p=.014 for NDW model). The various models are presented in
Table 10 below along with information about the R* value of the model. All of the
covariates included in the full model are listed in the covariates column, but the
covariates eliminated from the full model to generate the “best” model for each outcome
measure are listed in parentheses. The parameter estimates and p-value for each of the

“best” models is also provided.
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Table 10. Modeling children’s outcomes using maternal PLOC and PSE.

Covariates in
Type of Outcome of “Best” Model szrameter ,
Model Interest (Covariates Estimates (p- AIC or R
Tested and value)
Excluded)
1) PLOC
2) Mother’s use of
constructive
directives across
reading and play
at baseline
Difference in (-Mother’s oYerall
the number of use of strategies at
print targets basellllne,
identificd by | [Mother's R%=532
ITG children at | T3¢ oyerall (overall
Multiple follow-up and use of strategies 1) .145 (.132) model was
Regression L from baseline to 2)-.166 (.012)* .
baseline (i.e., follow-up significant
number at “Mother’s p=.011)
follow-up . .
minus number increase in use of
at baseline) constructive
directives from
baseline to follow-
up
-Mother’s use of
scaffolds across
reading and play
at baseline)
1) PSE
2) Number of
Difference in different words
the NDW the child used at
scores of the baseline R2= 604
ITG children at | 3) Mother’s use of 1) .025 (.940) (ovérall
Multiple follow-up and scaffolds across 2) | 685 ( 014)* | model was
Regression | baseline (i.e., reading and play 3 ’ ' S
number at at baseline ) -:538(.089) significant
follow-up (-Mother’s use of p=014)
minus number constructive
at baseline) directives across
reading and play
at baseline)
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Mothers’ Evaluation of the Training Program

Mothers in the ITG were asked to fill out training program evaluation
questionnaires at the end of the study. There were 6 statements about which mothers
were asked to rate their agreement. Mothers rated their agreement on a 5-point Likert
scale from 1=strongly disagree to 5=strongly agree. Additionally, there were
opportunities for open-ended feedback, the themes from which will be included in the
Discussion section. The six statements were: 1) I enjoyed participating in the training
program, 2) My child enjoyed participating in the training program, 3) I learned new
ways to provide language and literacy models for my child during the training program,
4) The quality of my reading interactions with my child improved over the course of the
program, 5) The quality of my play interactions with my child improved over the course
of the program, and 6) My child benefitted from participating in the training program.
The distribution of level of agreement with each of these statements is depicted in Figure
18 below. The numbers in the middle of each section of each bar represent the number of
responses at that level (e.g., 7 mothers responded that they “strongly agreed” with

statement 1).
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Figure 18. Distribution of level of agreement with training evaluation prompts.
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DISCUSSION

Did the Intervention Work?

The main focus of this study was to examine whether maternal PLOC and PSE impacted
gains during a mother-implemented intervention. Therefore, the training program used in
this study was designed based upon established, evidence-based approaches for providing
rich early language and print input. However, it is important to note that the intervention
approach (i.e., one-on-one training with mothers during reading and play), content (i.e., a
combination of language and print-referencing strategies), and dosage (i.e., 3 sessions in
the clinic and one via the phone) were a novel combination of these components.

Consequently, it was important to confirm the efficacy of this specific training program.

The treatment data supported the efficacy of this training program across several
mother and child domains. Table 11 below summarizes the observed treatment effects
and describes the magnitude of each one in terms of the effect size guidelines in Ferguson

(2009).

Table 11. Treatment effects and effect sizes.

Effect Between or Cohen’s | Magnitude
Within-Group D of Effect

Target strategy use increased Within (ITG) 2.12 Moderate
from baseline to follow-up.
The increase in target strategy
use was greater in the ITG Bet;g:;g ((}I;F G 1.536 Moderate
than in the DTCG.
Target strategy use during
reading increased from Within (ITG) 1.734 Moderate
baseline to follow-up.
The increase in target strategy
use during reading was greater Bet;g:;g ((}I;F G 1.325 Moderate
in the ITG than in the DTCG.
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Table 11. Continued

Target strategy use during
play increased from baseline
to follow-up.

Within (ITG)

1.152

Moderate

The increase in target strategy

use during play was greater in
the ITG than in the DTCG.

Between (ITG
>DTCQG)

.898

Small

The increase in maternal
responsivity during play was
greater in the ITG than in the
DTCG.

Between (ITG
>DTCQG)

1.173

Moderate

Maternal responsivity during
play decreased from baseline
to follow-up in the DTCG.

Within (DTCG)

-.799

Small

The number of print concepts
ITG children identified
increased from baseline to
follow-up.

Within (ITG)

1.14

Small
(almost
Moderate,
1.15 cutoff)

The number of print concepts
DTCG children identified
increased from baseline to
follow-up.

Within (DTCG)

41

Small

The increase in the number of
print concepts identified was
greater in the ITG than in the
DTCG children.

Between
(ITG>DTCG)

973

Small

The number of different
words the ITG children words
used increased from baseline
to follow-up.

Within (ITG).

17

Small

Mothers’ outcomes.

Overall, there were generally moderate treatment effects (i.e., increased use of

target strategies and increased maternal responsivity during play) for mothers in the ITG

as compared to the DTCG, which was consistent across the between and within-group

comparisons overall, during reading, and during play. There was also one small effect

size for the difference in increase of target strategy use during play between the groups.
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In other words, the mothers in the ITG increased their target strategy use and responsivity
significantly more than the DTCG mothers in all areas, which supports the robustness of
the training program. There was a small, negative effect within the DTCG of decreased
maternal responsivity during play from baseline to follow-up. One possible explanation
for this could be that the novelty of the toys wore off over time, leading to less

engagement on the part of the mother and/or child.

There are several reasons why these results are particularly encouraging. First,
the mothers responded well to the training across contexts, as demonstrated by their
increased strategy use overall and across reading and play (as well as responsivity during
play). Many parent-training programs have successfully focused on either language (e.g.,
Baxendale & Hesketh, 2003; Brady et al., 2009; Buschmann & Jooss, 2007; Buschmann
et al., 2009; Girolametto & Pearce, 1996; lacono et al., 1998; Kaiser et al. 1996; Lonigan
& Whitehurst, 1998; Peterson et al., 2005) or early literacy (e.g., Justice et al., 2005;
Justice & Ezell, 2000). This training was designed to highlight and incorporate tools for
providing early language and print input that could be easily generalized across contexts,

and the data revealed that this worked as planned for the mothers.

Second, this was a relatively low-dose intervention (~3 sessions lasting about 1
hour in the clinic and 1 phone session lasting 5-10 minutes over the course of one
month), with an appropriate but not exorbitant sample size, and it led to moderate
treatment effect sizes at 1-month post-treatment. Three of the interventions listed above
were comparable in terms of dosage and duration (Justice & Ezell, 2000, Justice et al.,
2005; Lonigan & Whitehurst, 1998). However, most of the interventions lasted much

longer and involved many more sessions, ranging from 11 weeks and 11 sessions

78



(Baxendale & Hesketh, 2003) to around 20 weeks (Kaiser et al., 1996) and up to 28
sessions (Iacono et al., 1998). Furthermore, the effects observed in this study were based
on the data from randomized treatment and delayed-control groups as opposed to single-
subject design data with no comparison group (e.g., lacono et al., 1998; Kaiser et al.,
1996; Peterson et al., 2005). Effect sizes for changes in the mothers’ use of targeted
techniques or strategies were not reported in the other intervention studies mentioned

above, so it is not possible to compare them with the current study.

Finally, the treatment effects were robust even with a cohort of highly educated
mothers and their typically developing children. In other words, even mothers who are
already doing a lot of things “right” in terms of language and literacy input were still able
to benefit from the training. This supports the applicability of these training techniques
to a wider variety of mothers (and/or other caregivers) and children in the future. It is
possible that the dose needed to effect change might vary given the starting place of the

mother and/or child, but the training as implemented here was efficacious for this group.

Children’s outcomes.

The outcome data also revealed some promising results for the children. There
were mostly small effect sizes in terms of children’s gains during intervention (one
almost moderate within-group for the ITG increase in number of print targets). The gain
in terms of number of print concepts identified was a small effect within each of the
groups and also across groups (the ITG gained more). The small effect for the ITG
increase in NDW was significant within the group but not across. It is interesting to
consider the reasons why children in the DTCG also made gains in terms of their

identification of print targets, even though their gains were significantly smaller than the
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ITG children. One possible explanation is that all of the mothers were provided with the
same books, which were chosen to facilitate print referencing, and that this by itself
helped the children learn more print concepts. Furthermore, the mothers were in the
room while the print concepts assessment was administered to the children, so they saw
the targets their children were able or unable to identify. These were typically
developing children, who may have also been developmentally “ready” to learn these
topics, which could also contribute to the observed gains in both groups. This
observation might be different in a delayed or disorder group sample. Finally, many of
the children attended daycare or preschool, so they may have received some print-

focused instruction in those environments as well.

The outcomes observed in the children are encouraging for a few reasons. First,
the children in the ITG demonstrated small to almost moderate gains in language and
print outcomes over a relatively short period of time with a low-dose intervention. When
reported, the effect sizes for children’s language or pre-literacy skill gains in other parent-
implemented interventions have mostly been in the small to moderate range (e.g., Justice
& Ezell, 2005; Lonigan & Whitehurst, 1998). Therefore, the results from the current
study are consistent with previous findings and also demonstrate gains across domains.
Furthermore, the success of the intervention in the current study was necessary for

situating the main questions of how PLOC and PSE impact gains during training.

The robustness of this particular intervention could be due to several factors. First
and foremost, the strategies were already known to be efficacious across a variety of
domains and with different populations. Second, this intervention involved typically

developing mothers and children who were eager and ready to learn. Third, the
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intervention was designed to allow for individualized feedback with the clinician
providing mothers with one thing they were already doing well and one thing to try for
next time for each strategy at each training session. Just as scaffolding is effective for
fostering growth in children, this technique was used to allow the clinician to support
each dyad individually. Fourth, the stimuli (the training videos and document, books,
and toys) were designed and chosen to model (the training materials) and facilitate (the
books and toys) the types of interactions and behaviors being targeted. For instance, the
books were selected based on high levels of print salience to support print referencing.
The combination of all of these factors likely contributed to the observed intervention

SucCCess.

Did Maternal PLOC and/or PSE Change During Intervention?

The data revealed that there were no changes in maternal PLOC and PSE scores
between or within the groups from baseline to follow-up. This was consistent with what
was predicted based upon previous research. Domain general PSE and PLOC scales
assess beliefs that develop over the course of a lifetime (e.g., Bandura, 2001), and
therefore might not change drastically over such a short period of time. This study used
scales that quantified PLOC and PSE in a domain-general capacity (Rotter, 1966; Sherer
& Adams, 1983; Sherer et al., 1982), so these measures were not expected to change over
the course of the training. However, it was still important to look at change because
PLOC and PSE have been shown to be malleable over the short term in research using
domain-specific scales (Hood & Eyberg, 2003; Tucker et al., 1998; Wilczak, 1999). For
instance, incarcerated fathers who participated in an eight-session parent-training

program focused on understanding children’s behavior demonstrated improved PLOC on
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a behavior-oriented scale (Wilczak, 1999). The development and application of domain-
specific scales for early language and literacy intervention will be a good avenue for
future research, but it was important to use the domain-general scales in this study.

These scales have been widely applied and validated before moving to generating new,
domain-specific scales for future research. Additionally, the fact that maternal PLOC and
PSE did not change over the course of training is important for interpreting the other
results and for potential clinical implications, as will be discussed in the following

sections.

Does Maternal PLOC Relate to Mothers’ Use of Strategies During Intervention?

The main purpose of this study was to determine whether maternal PLOC related
to mothers’ strategy use and, if so, to describe that relationship. Even though maternal
PLOC did not reach statistical significance as a factor in the correlational and modeling
analyses, there were relationships that emerged and met the Ferguson (2009) criteria for
potential clinical relevance. Therefore, it is worthwhile to examine the themes that
extended across the data. It is important to note that the robustness of the relationships
observed between PLOC, PSE, and mother and child outcomes is enhanced by the
homogeneity of the study population. In other words, many possible confounding and/or
other explanatory factors (e.g., socioeconomic status, cultural differences, education
level, etc.) were controlled for in this study. This means that any relationships observed
between PLOC, PSE, and outcomes were more likely to be legitimate as opposed to

being the artifact of an unexplored other variable.

First, there were small, but clinically relevant (Ferguson, 2009) negative

correlations between maternal PLOC and mothers’ overall use of the target strategies, use
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of models, and use of print references (all at baseline). In other words, mothers with a
more internal locus of control tended to use more of the strategies overall, and more of
the strategies specifically focusing on modeling/expanding and print referencing, at
baseline than mothers with a more external locus of control. This theme is consistent
with other developmental literature that has linked PLOC to positive parenting behaviors
and child outcomes (Bernstein et al., 2013; Estroff et al., 1994; Grolnick et al., 1997;

Hagekull et al., 2001; Hassall et al., 2005; Houck et al., 1991; Lloyd & Hastings, 2009).

Second, there were small, but clinically relevant (Ferguson, 2009), positive
correlations between maternal PLOC and the change in overall strategies from baseline to
I-month and follow-up, and the change in print references from baseline to follow-up.
That is, mothers with a more external perceived locus of control at baseline tended to
make greater gains over the course of the training as evidenced by increased strategy use
in those areas. This is a novel finding in the early intervention parental PLOC literature,
but it is consistent with the idea of a more internal PLOC being more favorable for
parents and children than a more external PLOC (Bernstein et al., 2013; Estroff et al.,
1994; Grolnick et al., 1997; Hagekull et al., 2001; Hassall et al., 2005; Houck et al., 1991;
Lloyd & Hastings, 2009). Specifically, the strategies are evidence-based and known to
be beneficial, and maternal PLOC is negatively correlated at baseline, so it follows that
mothers with a more external PLOC at baseline would have more room to grow than the
mothers with a more internal PLOC (who might experience a ceiling effect in terms of

strategy use).

Finally, another novel theme that emerged was that maternal PLOC was more

closely related to print-related strategies outcomes (this will be discussed in relation to
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the children later) than general language strategies and outcomes. This was evident in the
negative correlation between maternal PLOC and the print-referencing strategy (i.e., print
references) at baseline and the positive correlation between maternal PLOC and the
change in print references from baseline to follow-up. Furthermore, the combination of
maternal PLOC and children’s raw expressive vocabulary scores at baseline explained
45% of the variance in mothers’ increase in use of print reference from baseline to
follow-up, and the overall model reached statistical significance. These three themes
have potential implications for future research and clinical practice, which will be

discussed in detail in the corresponding section later in the document.

Does Maternal PSE Relate to Mothers’ Use of Strategies During Intervention?

The PSE analyses revealed an assortment of clinically relevant relationships
between mothers’ strategy use and their PSE scores. There were more of these
relationships than with PLOC, and PSE also met statistical significance in one of the
models. The main similarity to the PLOC data was that mothers with higher PSE scores
at baseline (similar to lower PLOC scores) tended to use more of the target strategies at
baseline (r=.262 for overall and r=.280 for models), but made smaller gains during

training than the mothers who started off with lower PSE scores.

Specifically, mothers’ PSE at baseline, along with children’s NDW/NTW ratio
and the number of print concepts children identified at baseline, contributed significantly
to predicting the mothers’ use of strategies over time (i.e., the repeated measures model).
The parameter estimate was -1.96 for maternal PSE in this model, which means that
holding all other variables constant, a one point decrease in maternal PSE score

corresponded to a 1.96 strategy increase in overall target strategy gain over time as
84



compared to a mother with a baseline PSE of one point higher. In other words, mothers
with higher PSE scores at baseline tended to make smaller gains than mothers with lower
PSE scores, who made larger gains in strategy use over time, when other covariates were
held steady. This trend was supported by the small to almost moderate, not statistically
significant (but relevant per Ferguson, 2009), negative correlations between PSE and
mothers’ increase in overall target strategies between baseline and follow-up (r= -.482),
overall use of strategies at follow-up (r=-.336), use of strategies 2 and 4 at follow-up (r=
-.485 and -.294 respectively), and increased use of each of the individual strategies from
baseline to follow-up (r=-.235, -.340, -.252, and -.294 for strategies 1-4 respectively). In
other words, mothers with lower PSE scores tended to make greater gains in strategy use
during intervention. Existing literature supports the idea that greater maternal self-
efficacy is favorable (DeSocio et al., 2003; Elder et al., 1995; Swanson et al., 2011), so
the observation of mothers starting lower having more room to grow fits well with
observations in other domains. This is consistent with the pattern observed in the PLOC

data as well.

There was one finding that deviated from this pattern, which was that maternal
PSE was positively correlated with the use of models at both baseline (r= .280) and
follow-up (r=.211). This was the strategy that focused on modeling and providing
expansions of children’s utterances, and in this domain the mothers who started off
producing more of these also tended to gain more during training. It is not possible to
make conclusions about causation here, but it is possible to imagine some factors that
might contribute to this relationship. One scenario might be that this strategy was more

natural for the mothers with higher PSE, and that they might have had an easier time
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doing more of what was already easy for them. Alternatively, this strategy could have
been more challenging for the mothers, which might have led the mothers who started off
with a higher sense of self-efficacy to make greater gains in this area. Further research is

needed to explore this relationship.

Overall, PLOC and PSE bore similar relationships to mothers’ gains in strategy
use. However, maternal PLOC tended to be more strongly related to print behaviors,
while maternal PSE was more strongly related to the general language stimulation
(models), scaffolding (models and 4), and responsivity (constructive directives and
contiguity of responses during play) behaviors. This contrast is a novel observation in
the field and will be explored with regard to future research and clinical implications in a

later section.

Do Maternal PLOC and/or PSE Relate to Children’s Change During Intervention?

The relationship between maternal PLOC, PSE, and children’s gains during
intervention was mostly consistent with the patterns observed in the mothers’ outcomes.
However, there was one exception, which will be discussed below. The main similarity
to the PLOC and PSE results presented above was that maternal PLOC tended to be more
closely related to children’s print knowledge at baseline (this was a small but statistically
significant correlation r= -.417) and children’s gains in print concepts from baseline to
follow-up (r=.437, small and clinically significant but not statistically significant;
Ferguson, 2009) than other general language measures (i.e., vocabulary, NDW,
NDW/NTW). Combined, maternal PLOC and use of constructive directives at baseline
were part of a statistically significant model explaining 53.2% of the variance in

children’s print gains from baseline to follow-up, although the PLOC parameter estimate
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(B_hat = .437) did not independently reach statistical significance. Conversely, the
mothers’ PSE scores at baseline were more strongly related to the children’s NDW scores
and NDW/NTW ratios at baseline (r=-.533 and -.486 respectively and both were
statistically significant and moderate or almost moderate), and to the change in the NDW
from baseline to follow-up (r=.430, small and clinically significant but not statistically
significant; Ferguson, 2009), than with children’s knowledge of print concepts (r=.273 at
baseline). It should be noted that the model revealed that the NDW score at baseline was
a better predictor of children’s gains in this domain than maternal PSE (i.e., the PSE
parameter was highly non-significant after adjusting for NDW at baseline), but the two

are highly co-linear.

The main difference from the mothers’ outcome data is the direction of the
relationship between maternal PSE and children’s gains. However, the relationship
between maternal PLOC and children’s gains was consistent with the pattern observed in
the mothers. Specifically, the mothers who started off with a more external PLOC and/or
a lower sense of PSE tended to start off lower in terms of strategy use and gain more
during intervention. Similarly, children whose mothers had a more external PLOC
tended to start off identifying fewer print concepts and made greater gains over the course
of the training (as evidenced by the negative and positive correlations respectively).
However, children whose mothers had lower PSE scores at baseline tended to produce
more different words and a higher NDW/NTW ratio at baseline, but made smaller gains
in their number of different words over the course of treatment (as evidenced by the
negative and positive correlations respectively). One important consideration here is that

the NDW and NDW/NTW ratios were measured during conversational play language
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samples with children interacting with their mothers. Therefore, they should not be
interpreted in the same way as norm-referenced language samples in terms of being
strictly about the child, but rather reflect more about the quality of the interaction within
the dyad. Mothers with a higher sense of PSE tended to be more responsive and use
more strategies at baseline, so it is possible that they were just talking more and that their
children used fewer words as a result of less talking overall. Furthermore, these mothers
may have benefitted more from the parts of the training that emphasized following the
child’s lead (with a subtext of waiting and allowing the child to talk as well) and allowing
for more independence, which could explain why the children in these dyads

demonstrated larger increases in their NDW scores over the course of treatment.

Training Program Evaluation

The mothers in the ITG were asked to provide some open-ended responses on the
treatment program evaluations in addition to the quantitative responses presented earlier.
Specifically, mothers were asked to describe what they felt they learned during the
training, if they had shared what they had learned with anyone (and if so, who), what they
liked best about the content of the training, what they would change about the content,
what they liked best about the structure of the training, and what they would change
about the structure of the training. Some of the common themes from the mothers’

answers are described here.

Many of the mothers reported that they had learned new ways of providing their
child with language and literacy input. There was a particular emphasis on the novelty of

the print referencing strategy (print references) and scaffolding questions (scaffolds).
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Furthermore, the mothers frequently reported that they had shared what they learned with

others, including spouses, partners, teachers, and friends.

Some of the common themes for things the mothers liked best about the content
of the training program included learning how to adjust the level of the questions they
asked their children, how to include print references across reading and play, and how to
not interrupt the child and/or ask her to shift her attention too much. Additionally, some
of the mothers noted that they liked how the information was presented (i.e., the
combination of video, written guidelines, and personal feedback) and that the tools were
simple and easily applicable to daily life. Suggestions for improvement of the content
included adding more education about developmental milestones and having less

repetition of material.

The feedback about the structure of the program was a bit more variable. Some
mothers were happy with the structure as it was presented, while others suggested
changes. However, there was not a consensus about what those changes should be (i.e.,
more sessions, fewer sessions, changes to the spacing of the sessions). This is consistent

with the fact that the different dyads progressed at different rates.

Clinical Implications and Future Research

This study was an important step towards extending the empirical consideration
of maternal PLOC and PSE to early language and literacy intervention research. There
were some interesting, clinically relevant trends that emerged from the data and these

trends also provide a solid basis for generating hypotheses for future research. This
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section has been sub-divided to address each of these areas (i.e., clinical relevance and

future research) separately.

Clinical implications.

The clinical implications from the current study involve both treatment
techniques/strategies/dosage and the role of maternal PSE and PLOC. These suggestions
will benefit from further research to support specific recommendations, but there are
some general conclusions to be made based on the current data. This study confirmed
that speech-language pathologists and early educators have access to treatment
approaches and strategies that are effective for use in parent-implemented early language
and print awareness intervention. Furthermore, these strategies can be generalized across
domains to effect change in mothers’ behaviors and children’s outcomes. Therefore, it is
important to continue to look for ways to address language and literacy jointly for the

sake of treatment effectiveness and efficiency.

The implications of the maternal PLOC and PSE findings are slightly less
straightforward, but are equally important and more novel in the field. The results of the
current study describe aspects of the relationship between mothers’ PSE, PLOC, and
training outcomes, but do not get specifically at causality and/or directionality.
Specifically, mothers may present with more favorable PSE and PLOC profiles because
they use more strategies and their children perform better, the converse could be true, or
there could be a bi-directional relationship in place. The latter option seems the most
likely given the highly interrelated nature of mothers’ and children’s perceptions,
performance, and interactions. Specifically, maternal PLOC and PSE scores are reflective

of mothers’ attitudes about their life, their children, parenting. Furthermore, existing
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PLOC and PSE literature from other domains (e.g., developmental and child behavior
literature) has demonstrated a link between favorable maternal PLOC and PSE scores and
child outcomes (Bernstein et al., 2013; Coleman & Karraker, 1997; DeSocio et al., 2003;
Elder et al., 1995; Estroff et al., 1994; Grolnick et al., 1997; Hagekull et al., 2001; Hassall
et al., 2005; Houck et al., 1991; Lloyd & Hastings, 2009; Swanson et al., 2011) and
improved maternal PLOC and PSE as a result of improving children’s behavior (Hood &
Eyberg, 2003; Tucker et al., 1998). In other words, these studies show that change in
maternal PLOC, PSE, and child behavior can happen in either direction: from improved
maternal perceptions to mother and child behavior, or from child behavior change to
improved maternal perceptions. Even though this bi-directionality is supported in the
literature, there are no early language or developmental studies that have focused solely
on improving mothers’ PSE and/or PLOC for the purpose of improving children’s
outcomes. Rather these constructs tend to be indirectly addressed through intervening
with children and sometimes through educational content for mothers or other caregivers

(Kaminski et al., 2008; Wilczak, 1999).

Based on all of this information it is appropriate for clinicians to consider
maternal PLOC and PSE as a part a comprehensive evidence-based approach for early
language and pre-literacy intervention. This study involved typically developing dyads,
but the findings here might apply to disorder groups as well. The language stimulation
and print referencing techniques used here are known to be effective for a variety of
mothers and children (Baxendale & Hesketh, 2003; Buschmann et al., 2009; Girolametto
& Pearce, 1996; Iacono et al., 1998; Justice & Ezell, 2000; Justice et al., 2005; Kaiser et

al., 1996; Lonigan & Whitehurst, 1998; Peterson et al.; 2005). Furthermore, existing
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PLOC and PSE literature demonstrates that these internal factors play an important role
in the lives of parents of children with disabilities (e.g. Hassal & McDonald, 2005; Lloyd
& Hastings, 2009). Both of these literature bases support the idea that the observations
from this study may be important for mothers of children who are at-risk for or have

communication disorders as well.

Consideration of maternal PLOC and PSE could easily be incorporated at a
number of different levels. The American Speech-Language-Hearing Association
(ASHA) defines evidence-based practice as the integration of clinical expertise, current
empirical research, and the beliefs, preferences, and priorities of the client (ASHA,
2005). When intervening with young children, the “client” is really the child and her

2

caregivers, which means that the “client’s” views and priorities include the caregivers (in
this case mothers). In other words, the treatment unit is not just the child, rather the child

and his caregivers. This is relevant for clinician-implemented interventions, but it is

particularly crucial for caregiver-implemented interventions.

Maternal PLOC and PSE measures provide valuable information about mothers’
beliefs about life and parenting. Furthermore, this study demonstrated that these
measures do relate in some ways to both mothers’ use of training strategies and child
outcomes. This information, in combination with observational and quantitative data
about the mother’s behaviors and child’s skills at baseline, could help SLPs and other
early childhood professionals to understand the dyad (i.e., the mother and child) as a
whole and to plan treatment appropriately. SLPs teach mothers how to scaffold their
children appropriately, but this requires the SLPS to scaffold the mothers as well as they

learn to provide rich early input. A mother’s PLOC and PSE beliefs can help inform the
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SLP’s scaffolding of mother-child reading and play interactions. The mothers in this
study with more external PLOC/lower PSE scores tended to start off lower in terms of
their strategy use and make greater gains during intervention. This was a packaged
training, but in a highly individualized context SLPs could use information about PLOC
and PSE as part of their decision-making about where to start and how quickly to proceed
with a mother’s training. Furthermore, given the literature on improved maternal PSE
and/or PLOC as a result of behavioral intervention with their children, this may be
something to consider for SLPs addressing the communication needs of children with
challenging behavior (Hood & Eyberg, 2003; Tucker et al., 1998). In other words, early,
mother-implemented language and literacy intervention for children with challenging
behavior might be improved by including a behavioral training component for the

mother/child dyads.

Another part of considering maternal PLOC/PSE is providing an appropriate level
of education about development and mothers’ roles in speech-language and literacy
development. Mothers’ perceptions of and attitudes about parenting and development
affect the type of input that they provide and their involvement in treatment (e.g.,
Morrisey-Kane & Prinz, 1999). The data from this study support the idea that differences
in maternal PLOC and PSE are manifested as behavioral differences in language and pre-
literacy input. Maternal PLOC and PSE did not change globally over the course of
treatment, but it may be possible for SLPs to make some domain-specific changes in
mothers’ beliefs about their ability to contribute meaningfully to their child’s change

during treatment.
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Hypotheses and future research.

There are a few hypotheses that were generated based upon the data from the
presents study. The first hypothesis is that PLOC is more closely related to print
outcomes in mothers and children. The second hypothesis is that mothers with more
external PLOC and/or lower PSE might need more support during intervention, but will
make greater gains as compared to mothers with more favorable starting PLOC and/or
PSE beliefs. The final hypothesis is that there is a bi-directional relationship between
maternal psychosocial variables and intervention outcomes that could be best addressed

as such.

In addition to the hypotheses listed above, there are some other areas for future
research that emerged as a result of this study. First, there is still work to be done in
designing early language and pre-literacy interventions to be effective across domains in
the most efficient amount of time. Second, an important next step will be to gather
similar data but with different populations. Specifically, at-risk populations, disorder
populations, different caregivers (e.g., fathers, grandparents, older siblings, etc.) and
typically developing children with cultural and/or linguistic differences. It will be easier
to make more specific clinical recommendations regarding PLOC and PSE once there are
more normative data available for PLOC and PSE across these populations. Third, there
is a need for the development of PLOC and PSE scales specific to early language and
literacy intervention, which might be more sensitive to changes in these domain-specific
parts of PLOC and PSE over the course of training. Finally, experimental consideration is

warranted to determine how to directly target caregiver PLOC and PSE during parent-
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implemented intervention, in addition to teaching evidence-based language and pre-

literacy strategies.

Limitations of the Study

There were a couple of limitations of the current study. First, the dyads in this
study were quite homogeneous in terms of race and maternal education (the proxy for
SES) even beyond being a typically developing sample. However, there was still
adequate variability to produce normally distributed data on many of the measures.
Second, data were collected on domain-general PLOC and PSE due to lack of available
domain-specific PLOC and PSE scales for the mothers. This does not negate the

importance of the domain-general data, but is an area for further pursuit.
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CONCLUSIONS

This study examined the relationship between two maternal psychosocial factors, PSE
and PLOC, and mothers’ and children’s gains during a mother-implemented early
language and literacy program. The training program used in this study, which was
developed based on existing early language and print awareness intervention literature,
effected change in both the mothers’ use of trained strategies and children’s language and
print outcomes. Furthermore, the data revealed some interesting trends in terms of
mothers’ PSE and PLOC scores, mothers’ use of target strategies, and children’s
language and print knowledge at baseline and follow-up. Mothers with more external
PLOC and/or a lower sense of PSE at baseline tended to use fewer target strategies at
baseline and to make greater gains in strategy use during training. Furthermore, children
whose mothers demonstrated more external PLOC or lower PSE at baseline tended to
identify fewer print targets at baseline and make greater gains in their print target
identification over the course of training. These children also tended to use more
different words at baseline, but made smaller gains in this area during training. These
results support the clinical consideration of maternal PLOC and PSE as part of an
evidence-based practice model and generated several questions to be pursued in future

research.
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