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Exploring Mobile Screen Media Use Among Preschoolers and the Implications for

Supporting Children’s Early Language and Literacy Skills
Abstract
Technology has become an integral part of everyday life. Mobile media devices, in

particular, are now an essential component of mainstream lifestyle, whereby adults rely on
mobile devices not only to communicate, but also to carry out daily tasks, such as shopping and
banking. In fact, 91 percent of adults report that they have at least one mobile device at home
(Rideout & Katz, 2016) and 98 percent of families with children between 0- and 8-years old
report having a mobile device in the home. The increased exposure to screens raises many
questions as to its role in children’s everyday home environment and what effect this increase
may have on children’s language and literacy development. In this dissertation, I explore the
relationship between mobile screen media use and children’s early language and literacy skills in
two studies. Using multiple regression analysis, Chapter 1 explores the relationship between
children’s touch screen use at home and their early language and literacy skills using data from
the Early Learning Study (ELS). It compares the relationship between screen media use and
language and literacy skills between families in high- and low-income households and how the
relationship may vary with other child and family demographics. Results suggest that any
associations between mobile screen media and language and literacy development may not be
explained by quantity of use, but rather quality and nature of use. Chapter 2 examines and
classifies how parents and children in low- and middle-income households interact with e-books
on a device. Using qualitative methods, interactions between parents and children around e-

books were coded along dimensions of engagement, collaboration, and the type and quality of



talk. Results show that there are distinct profiles of parent interactions when using e-books with
their children that can inform the design of interventions seeking to support the quality of parent-
child interactions. Together, these two studies help increase our knowledge about the role mobile
media is playing in children’s lives. In turn, in Chapter 3, I propose a set of lessons digital media
developers can learn from this dissertation work. I discuss recommendations that aim to improve
the design of educational apps to provide feedback, scaffolding, and social interactions that will
boost children’s learning. Together, these three chapters work to advance a research agenda

focused on supporting child interactions with mobile digital media.
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Introduction

In the education sector, the need to tackle disparities in student literacy outcomes by household
income is of paramount importance. The National Assessment of Education Progress (NAEP)
assessments find significant differences in reading achievement between students from low- and high-
income households in both 4" and 8™ grades; for example, the reading achievement gap in 2017 was
roughly two thirds of a standard deviation for 4™ and 8" graders (The Nation’s Report Card, 2017).
Strong literacy levels are vital as they drive performance in multiple school subjects, propelling students
to graduate from high school, and also steering them towards positive adult life outcomes (Balfanz et al.,
2014; Fiester, 2010; Finn et al., 2005; Hernandez, 2011; Lesnick et al., 2010; Levin, 2017). Conversely,
academic failure escalates disparities in various health outcomes by income (e.g. Baer, Kutner, Sabatini,
& White, 2009; Freudenberg & Ruglis, 2007; Lansford, Dodge, Pettit, & Bates, 2016). Research shows
that on average, among children who are not reading proficiently in third grade, one in every six does
not graduate from high school or graduate on time (Hernandez, 2011), which, in turn, is associated with
earlier onset of chronic disease, disability (Fiscella & Kitzman, 2009), mortality and life expectancy
(Bor et al., 2017). This achievement gap between students from low- and high-income households, often
referred to as the income-achievement gap, not only persists today but has grown significantly in the last
three decades (Reardon, 2011), influencing performance on standardized test scores and on college
enrollment and completion (Bailey & Dynarski, 2011; Reardon & Baker, 2012). Furthermore, as
discussed in more detail below, the income-achievement gap is not only present at school entry, but it
continues to grow as students’ progress through school (Reardon, 2018).

Although we see clear disparities at school entry, the first signs of the income-achievement gap
can be seen through babies’ language abilities as early as six months of age—a strong predictor of

school readiness and achievement. At the ages of 6, 9, and 12 months, infants from low-income families



demonstrate lower levels of oral and manual object exploration, on average, than children from higher-
income households (Clearfield et al., 2014). At 14 months, there is a significant association between
socioeconomic status and child gesture production, an early indicator of language learning, between
children from low- and high-income households (Rowe & Goldin-Meadow, 2009). Further along the age
continuum, significant differences in vocabulary and language processing efficiency at 18 months are
observed between infants from low- and high-income families (Fernald et al., 2013) and these
differences are shown to increase by age 2, where children’s growth in productive vocabulary is
mediated by their family’s income level, on average (Hoff, 2003). By age five, on average, children
from low-income households show underdeveloped grammatical, phonological awareness, and early
literacy skills compared to peers from higher-income homes (Bowey, 1995; Hirsh-Pasek et al., 2015;
Lee & Burkam, 2002; Lonigan et al., 1998; McDowell et al., 2007). Given these early gaps in language
development by household income, and the fact that one in four children in the U.S. under the age of
five currently lives in a low-income household, there is an urgency to address and narrow these gaps
before students start school.

Research has started to uncover the possible mechanisms that drive these income-based
differences in children’s early language and literacy development, and has zeroed in on two in
particular: caregiver-child interactions and the availability of rich language and literacy resources at
home (Pace et al., 2017). These two components are central to the home literacy environment — defined
as activities undertaken by family members at home that relate to literacy learning (e.g., Payne et al.,
1994). The home literacy environment has been found to vary within and between low- and high-income
households and in turn to contribute to children’s language and literacy development. For example, the
field of language development has generated a large body of evidence demonstrating the importance of

the quality of language input children receive from their parents (Huttenlocher et al., 1991; Rowe &



Snow, 2020). In addition, the availability of language and literacy materials and activities at home has
also been shown to play a large role in children’s language and literacy development; these informal
learning opportunities allow for children to engage with language and literacy activities to support
language development and emergent literacy skills (Froiland et al., 2013).

As we continue to look to the years before kindergarten, there is reason to consider mobile
digital media as a tool that can serve as a language and literacy resource for children and parents and
help enrich parent-child interactions. Even though children’s access to books and shared reading
opportunities continues to vary, on average by household income, research suggests children’s access to
mobile digital media no longer varies by household income (Rideout, 2017). A recent study estimates 91
percent of children 0-8 years old have mobile digital device access at home (Rideout & Katz, 2016).
Moving past access to use, it has been documented that children from lower-income households spend
more time with mobile digital media each day than those from higher-income homes, on average, and
that this gap is growing (Rideout & Robb, 2020). In low-income households, children’s television use
has not only gone up (along with their use of mobile digital media), but this has occurred while use has
decreased among children from high-income households (Rideout, 2017). Increased exposure to screens
raises many questions as to what effect this may have on the language and literacy development of
children from low-income households. However, the increased exposure to screens (through mobile
digital media) also suggests that mobile digital media may be a useful tool for intervention in the domain
of early language and literacy skills; thinking about scalability, there is very real potential to reach many
more parents and children through new mobile digital media.

Although screen media continues to evolve today, its core form has been around since the
invention of the television set. Television has received much negative feedback due to findings that

suggest it is detrimental to children’s learning, but these negative findings are mostly based on television



content that is non-educational (Wright et al., 2001). In contrast, television-based educational
programming for children has been extensively studied and a number of studies have found that, while
young children cannot learn a language from television (Kuhl, 2010), preschoolers can build their
language skills from the educational lessons on shows such as Sesame Street (Anderson et al., 1979; Ball
& Bogatz, 1971); viewing such educational programming is associated with emergent literacy and
numeracy skills, particularly for children from low-income households (Zill et al., 1994). And, viewing
other shows such as Arthur and Martha Speaks is associated with increases in narrative and vocabulary
skills respectively (Silverman, 2013; Uchikoshi, 2005). The positive effects of educationally focused
screen media suggest that new mobile and interactive screens may produce similar positive effects on
children’s language and literacy outcomes and potentially provide a platform by which to enrich the

home literacy environment.

Mobile Media’s Role in Early Language and Literacy Development

Studies exploring the relationship between technology and literacy among children from middle-
and upper-income households suggest that the association between mobile digital medial and literacy
may actually increase the richness of the home literacy environment, thus supporting children’s
language and literacy development. For example, studies on the influence of tablets observed that
preschool-age children from middle-class households with more access to tablets had stronger letter-
sound awareness and name writing skills (Neumann, 2014). A positive association between the use of

writing apps and print awareness, print knowledge, and sound knowledge has also been identified in

L n this dissertation, “mobile digital media” refers to the content or applications used on any type of mobile device. “Mobile
media device” refers specifically to the hardware such as a tablet, smartphone, e-reader (e.g., Kindle). This distinction is
made as some digital devices only serve one specific function, but that function may be accessible on multiple types of digital
devices as is the case with e-books.



middle-class households (Neumann, 2016). In a study | conducted with a sample of 50 children
attending Head Start, although no association was found between the frequency of mobile digital media
use and emergent literacy skills, children who used educational apps on their mobile devices had
significantly better print knowledge than children who did not use educational apps (Guzman, 2019). In
fact, educational content in mobile digital media is found to moderate the relationship between mobile
digital media and children’s language and literacy skills (Xie et al., 2018).

Although research on mobile digital media is increasingly finding positive effects on children’s
learning, there are still many factors and questions that remain to be explored. Many of the existing
studies examining the effect of mobile digital media are experimental and often conducted in laboratory
settings using specific protocols, raising questions as to whether the apparent benefits of mobile digital
media extend to more authentic uses in children’s homes. Therefore, there is a need to understand how
the relationship between mobile digital media and children’s language and literacy skills may differ
based on children’s background characteristics, the settings devices are used in, how these devices are
used and with whom they are used in the day-to-day context of their home. Research on mobile digital
media needs to consider these complexities to make valid inferences on the impact of these mobile
media devices on the language and literacy development of preschool children.

Therefore, in this dissertation, | seek to investigate how authentic use of mobile digital media in
children’s homes -—how often and how parents and children use mobile digital media — may help
explain the relationship between mobile digital media and children’s language and literacy skills.
Chapter 1 investigates the relationship between parent reports of children’s mobile digital media use at
home and their early language and literacy skills using data from the Early Learning Study (ELS; see
Jones et al., 2020). | further examine whether the relationship between the frequency of mobile digital

media use and language and literacy skills differs between high- and low-income families or other child



and family characteristics. The results presented in Chapter 1 provide evidence for prioritizing the
quality of children’s interactions with media rather than the amount of time they spend using media.
Chapter 2 builds on these findings and examines and classifies how parents and children in low- and
middle-income households use e-books using data from the Reach Every Reader Project, Home and
Family Engagement Study (see Rowe et al., 2021). It specifically examines how parents and children
engage with e-books, how they collaborate with each other, and the quality of their speech when
engaging with e-books and considers how parent beliefs and knowledge about child developments is
related to parent behavior with e-books. The results in Chapter 2 suggest that there may be distinct
profiles of parent interactions when using e-books with their children. By using these profiles to target
areas in which parents need support, intervention design can become more personalized and therefore
potentially more effective. This dissertation concludes with a third chapter aimed at providing lessons
for digital media developers. These recommendations aim to improve the quality of interactions children
have with mobile digital media by improving the feedback, scaffolding, and the social interactions
children can experience with these devices—potentially leading to increased learning from digital

media.



Chapter 1. Home Literacy in the Digital Era: Mobile Screen Media Frequency

Abstract

Studies suggest that mobile screen media can play a positive role in young children's
language and literacy development. However, the role of mobile screen media in the home
literacy environment of preschool aged children has not been widely explored. Understanding
the role of the frequency of mobile digital media use is important given that most preschool
children in the US have access to mobile media devices in their homes. Currently it is unclear
whether the amount of time on mobile devices has any association with their language and
literacy development. The present study therefore explored preschool children's everyday use of
technology at home; the investigation centered on the frequency of mobile digital media use and
its relationship to children’s language and emergent literacy skills, and whether and how child
and family characteristics may have mediated this relationship. The sample consisted of 881
children in Massachusetts (Mage = 5.16; 69% White, non-Hispanic; 48% female) who completed
language and literacy assessments on letter/word recognition, phonological awareness,
vocabulary, syntax, and language. Parents completed a survey on their child’s literacy and
technology activities at home. Results suggest that any associations between mobile screen
media and language and literacy development may not be explained by quantity of use, but rather
the nature of use. No robust statistically significant associations were found between the
frequency of mobile media device use and children’s language and literacy skills after
controlling for key child and family background characteristics. Although rhyme awareness
scores were significantly related to frequency of mobile device use, the association was weak.
Finally, frequency of mobile media device use only explained 1 to 4% of the variation on

measures of children’s language and literacy skills. Thus, further research should explore types



of activities, app features, and interactions that are important for children's development of
language and literacy skills when using mobile media devices.
Keywords: digital media, language development, literacy development, home literacy

environment, preschool children



Introduction

Literacy-rich home environments can enhance children’s emergent literacy skills (de
Jong & Leseman, 2001; Sénéchal & LeFevre, 2002; Teale & Sulzby, 1986). Major components
of home literacy environments include literacy activities, parental engagement, and the
availability of learning materials; these are associated with positive outcomes in emergent
literacy skills (Rodriguez et al., 2009). It has been well-documented for decades that children
who frequently engage in reading magazines, reading menus, writing birthday cards, or jotting
down shopping lists, for example, start to learn how print maps onto speech (Bissex, 1980). The
availability of learning games and reading materials in the home has therefore been shown to
facilitate and increase the exposure to language and literacy activities and stimulate children’s
motivation to learn and read by tapping into children’s curiosity (Gottfried, 1983). In addition,
parents’ positive and sensitive responses to their child’s remarks or activities influence children’s
early literacy skills and further promote their motivation and interest in reading and learning
more broadly (Rodriguez et al., 2009). Through a literacy-rich and parent-supportive home
environment, children implicitly learn about the form, function, and value of written language
and are more successful in formal literacy instruction (Purcell-Gates, 1996; Teale & Sulzby,
1986).

However, the frequency and quality of literacy-related activities varies across
households; not all children experience a literacy-rich home environment. Data suggests, for
example, that children in low-income households have less exposure, on average, to literacy
activities and access to print materials such as books, compared to children in higher-income
households. Some research has shown that among families from low-income households, about

30 percent report having fewer than 10 children’s books in their home, compared to families



from higher-income households where only 7 percent reported fewer than 10 children’s books in
their homes (Duncan & Magnuson, 2005). Even when books are present, only half of parents
from low-income households report reading to their children on a daily basis (Raikes et al.,
2006). Despite narrowing gaps in home book reading substantial differences remain between
families from low-income households and more affluent families (Love et al., 2002).

As the field looks towards further efforts, strategies, and solutions to narrow these gaps,
the growing prevalence of technology in the households of children suggests the importance of
understanding the role of technology in today’s home literacy environment. A recent study
estimates that 97 percent of children between the ages of zero and eight have access to
smartphones and 75 percent have access to a tablet (Rideout & Robb, 2020). Although there
remains a digital divide between low-income and high-income households with regards to home
computer and high-speed internet access, 95 percent of children in low-income households use
smartphones (Rideout & Robb, 2020) and 91 percent have mobile device access at home
(Rideout & Katz, 2016). Moreover, preschool aged children are using mobile media about an
hour each day on average and 30 percent of parents report that their child uses mobile media
everyday (Rideout & Robb, 2020).

Given the current integration of mobile devices in the daily lives of families, there is a
large body of literature that examines the effect of mobile digital media use on children’s
learning. Recent meta-analyses find a positive effect of mobile digital media on children
learning, including language and literacy development (Herodotou, 2018; Xie et al., 2018). For
example, in a metanalysis by Xie and colleagues, their analysis revealed a significant positive

effect of mobile digital media on children’s learning regardless of the type of media content and
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comparison group, thus suggesting that mobile media devices may serve a positive role in a
child’s home environment (Herodotou, 2018; Xie et al., 2018).

A question that remains, however, is whether we can infer from the experimental
evidence on mobile digital media that mobile digital media usage in the day-to-day life of
children at home is in indeed promoting children’s language and literacy development.
Experimental studies are designed in a manner to control for variables to estimate causal effects.
Thus, in experimental designs, the context of the interventions may not always represent
authentic uses of these devices.

Meta-analyses of mobile media help explain this issue as their results reveal significant
moderating effects by the type of media content and the environmental context of the studies
(e.g., Kimet al., 2021; Xie et al., 2018). The moderating role of media content is particularly
strong. In a meta-analysis of educational applications, there was an average positive effect size of
0.31 standard deviations on children’s literacy skills (Kim et al., 2021). A study that illustrates
these findings was conducted by Griffith and colleagues. In their study, they randomly assigned
22 preschoolers from low-income households to use educational apps or entertainment apps for
three months. Children in the treatment group demonstrated significant gains in their emergent
literacy skills when compared with children who used entertainment apps (Griffith & Arnold,
2019). The moderating effect of environmental context has been less studied but is important to
consider when determining the external validity of the current evidence on mobile digital media.
In one meta-analysis, the environmental context of studies (e.g., classroom-based, laboratory
based) had a significant moderating effect, where mobile digital media usage in classrooms had

greater effect on children’s learning (Xie et al., 2018) than in laboratory settings.
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Besides content and context, there are a larger set of issues that are not adequately
addressed through the current body of evidence such as how mobile media devices are used in
homes, whether children use these devices with someone else in the home, and the role of
frequency of use. Frequency of use is of particular interest given how much emphasis is placed
on time spent on screens. Although there is evidence that preschool aged children are spending
an average of 2 hours and 39 minutes a day on screen media, with 58 minutes of that time
devoted to mobile digital media, there are only a couple of studies that have investigated the role
of mobile digital media frequency of use on children’s language and literacy development. For
instance, in the Neumann (2014) study, children’s access to tablets was positively associated
with greater letter-sound awareness and name writing skills, but there was no relationship when
the frequency of use was correlated with letter-sound awareness and name writing skills. There
has been recent work that finds that among 3-year-old children, there is a negative association
between screen time and children’s risk for language delays (McArthur et al., 2021). However,
this study includes all types of screen time and therefore it is hard to disentangle to role of time
spent on screens of mobile digital devices from those of televisions and computer.

At the same time, we must also consider how children’s background and home
environment may impact the effect of mobile digital media. One important background
characteristic to consider is the family household income. We have a large body of evidence
documenting the differences in the home literacy environment between children from low- and
high-income households. Therefore, household income may play a mediating or moderating role
in the relationship between mobile digital media and children’s language and literacy skills.
Some evidence for this hypothesis is found when comparing the results of experimental and

descriptive studies on mobile digital media between children from low- and high-income
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households. In studies exploring the relationship between mobile digital media and literacy
among children from middle- and upper-class households, findings suggest that technology use
is positively associated with individual literacy skills and competencies, indicating the devices
and programming may be considered part of the home literacy environment. For example,
Neumann (2014) observed that middle-class children with more access to tablets had stronger
letter-sound awareness and name writing skills. A positive association between the use of writing
applications and print awareness, print knowledge, and sound knowledge has also been found for
children from middle-class households (Neumann, 2016, 2018). At the same time, in one study
that examined the relationship between mobile digital media and children’s literacy skills among
low-income households, findings suggest that mobile digital media use has no association to
emergent literacy skills including print knowledge, phonological awareness, and vocabulary
skills (Guzman, 2019). All in all, although the current body of work on mobile digital media
presents strong evidence for the positive impact mobile digital media can have on children’s
language and literacy development, more work must be done to understand how mobile digital
media is used in the homes of preschool aged children. This work is needed to understand if the
experimental evidence provides valid evidence on the impact of mobile digital media on
children’s language and literacy development.

To address one of the limitations in the current literature, the present study seeks to address
whether the amount of time children spend on devices is associated with children’s language and
emergent literacy skills among four- and five-year-old children from families across the income

spectrum. More specifically, the present study addresses the following questions:
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1. What is the relationship between mobile screen device use (i.e., frequency of use) and
language and literacy skills?

2. Does the relationship between children’s mobile screen device use and language and
literacy skills development differ based on family income or other child and family
background characteristics?

Method

Participants

This study used a subset of data from the second year of an on-going population-based
study of young children’s learning and development and their early education and care settings
(Early Learning Study (ELS). ELS was designed to produce estimates representative of a state’s
population of three- and four-year-old children and of the settings in which they receive their
early education and care, to document the relationship between children’s early learning and
development and features of their early education and care settings. ELS used three strategies to
recruit a sample of children that represents the population of 3- and 4-year-olds in all types of
early education and care settings across the state: (1) conducted a household survey in a
randomly selected subset of 168 Census block groups, (2) conducted network sampling that
recruited families and children in education and care in the same setting as children who entered
the study via the household survey, and (3) randomly-sampled licensed settings from
administrative data maintained by the state’s Department of Early Education and Care and the
Department of Elementary and Secondary Education. The final sample from the second year of
ELS includes approximately 2,496 families. While the study is longitudinal, I am only working
with data from 4- and 5-year-old children given my focus on the preschool years. My analytic

sample included 881 4- and 5-year-old children who completed at least one language and literacy
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assessment in the second year and whose parents completed the home environment
questionnaires. Table 1. 1 provides descriptive information about the analytic sample in the
present study and how it compares to the full ELS sample. The analytic sample is similar to the
full ELS sample except in terms of child age and parent education. Children in the analytic
sample were significantly younger as the present study only included 4- and 5-year-old children
(p<.05), but the full ELS sample included 6-year-old children. The distribution of parent
education levels between the analytic sample and full sample is significantly different such that
the analytic sample consists of fewer parents who held a high school diploma or who completed
some college education, and more parents who held a professional degree than we would have
expected (x? (5) = 16.26, p<0.01).
Procedures

Direct child assessments were conducted in-person by trained assessors over the course
of a 45-minute period. Assessments occurred between March and July 2019 in children’s early
education and care setting during the day or, in a small number of cases in children’s homes,
when their education and care setting was not available for scheduling. Online parent surveys
were also administered to gather a variety of child and household information, including parent
and child sociodemographic characteristics. Surveys were administered between May and
August 2019.

Before administering assessments to children, their English language proficiency was
screened using the English Language Proficiency Assessment for Early Learners (preLAS) 2000
in Year 1. The preLAS 2000 is an assessment used to assess English language proficiency

through simple tasks like Simon Says and naming objects on a page (Duncan & De Avila, 1998).
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Children who did not pass the preLAS, meaning they did not meet a minimum English

proficiency level, did not complete direct assessments in English.

Table 1.1. Participant demographics

Full Sample Analytic Excluded
(N=2,496) (N=881) (N=1,552)

M (SD) M (SD) M (SD)
Age at Assessment (years)* 569 (0.61) 5.16(0.32) 6.04(0.49)
Age at start of study (years)* 4.02 (0.57) 3.52(0.30) 4.29(0.49)
N (%) N (%) N (%)
Child Gender (male/female) 1,247/1,249 454/427 793/7822
Child racial/ethnic identity
American Indian/Alaskan Native 4 (0%) 2 (0%) 2 (0%)
Asian 112 (6%) 49 (6%) 63 (6%)
Black/African American 92 (5%) 34 (4%) 58 (6%)
Hispanic/Latinx 173 (9%) 76 (9%) 97 (10%)
Native Hawaiin/Pacific Islander 1 (0%) 1 (0%) 0 (0%)
White 1,279 (68%) 603 (69%) 676 (66%)
Multi-racial 227 (12%) 106 (12%) 121 (12%)
Parent home language (English/Non-English) 1,630/319 755/126 875/193
Parent income
30k or less 265 (14%) 106 (12%) 159 (15%)
30,001to 75k 346 (18%) 132 (15%) 214 (20%)
75,001 to 150k 583 (30%) 269 (31%) 314 (30%)
150,001 or more 736 (38%) 369 (42%) 367 (35%)
Parent education**
Less than high school 55 (3%) 21 (2%) 34 (3%)
High school 136 (7%) 53 (6%) 83 (8%)
Some college 239 (12%) 87 (10%) 152 (14%)
Associate degree 132 (7%) 60 (7%) 72 (7%)
Bachelor’s degree 590 (30%) 267 (30%) 323 (30%)
Professional degree 793 (41%) 393 (45%) 400 (38%)

Note: “p <0.05, ™ p<0.01
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Measures
Mobile Digital Device Use

Parents completed a questionnaire about their home literacy and mobile digital
environment at home in person and answered questions that aimed to gain an understanding of
the child’s environment as a whole (see Appendix 2 all items on the questionnaire). For this
study, I focused the analyses on questions about print and technology use at home, questions
based on Common Sense Media surveys that have been used in national samples (e.g., Rideout &
Robb, 2020). Parents were asked questions about their child’s access to mobile digital devices
and their child’s frequency of mobile digital device use (i.e., average number of minutes spent on
mobile devices per day). Questions about non-digital literacy activities asked parents to estimate
frequency of reading in the home (i.e., average number of minutes reading or being read to a
day) and the number of books in the home.
Language

Children’s receptive language skills were assessed using the Quick Interactive Language
Screener (QUILS; Golinkoff et al., 2017). The QUILS is a 48-item assessment designed to
measure three components of receptive language — vocabulary, syntax, and process - among
three- to five-year-old children in approximately 20 minutes. The QUILS was administered on a
tablet and each item was presented in a multiple-choice format (Figure A.1 for sample items).
Scores used in these analyses represent the proportion of items the child correctly answered in
each component.
Literacy Skills

Children’s literacy skills were assessed using two measures. First, children completed the

Letter-Word Identification (LWI) subtest of the Woodcock Johnson-I11 (Woodcock et al., 2001).
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The LWI subtest is an oral assessment of early reading skills, including letter knowledge and, if
appropriate, knowledge of simple words. The assessor ended the test after the child incorrectly
answered six items in a row. The subtest includes a maximum of 76 items and the number of
items children were administered for this task in our study ranged from 6-70. Raw scores will be
used in this analysis. Second, one subscale of the prekindergarten version of the Phonological
Awareness and Literacy Screening (PALS - PreK; Invernizzi, Sullivan, Meier, & Swank, 2001)
was also administered. Specifically, children completed the Rhyme Awareness (RA) subtest. The
ten-item subtest measured aspects of phonemic awareness. The RA subtest asked children to
detect rhyme when given three words, two of which rhymed and one that did not (e.g., cat, bat,
rap). If children failed the two practice items and the first item, they were not asked to complete
the remaining items and were assigned a score of zero. Scores on this subscale represent the
number of items that children responded to correctly.
Covariates

Child and family covariates were collected via the parent survey. Child-level covariates
captured included age; race/White, non-Hispanic; gender; and the child’s primary language.
Family-level covariates captured included parental education, defined as 12th grade or less, high
school, some college, Associate degree, Bachelor’s degree, and graduate degree; family income,
defined as $30,000 or less, between $30,001 and $75,000, between $75,001 and $125,000,
between $125,001 and $200,000, and more than $200,001.
Analytic Plan

First, descriptive statistics were generated for each of the language and literacy measures,
daily mobile digital media device use, and weekly book reading. Correlational analyses were

also conducted among each of these measures. To investigate how well the amount of mobile

18



digital media device use predicted language and literacy skills, I conducted hierarchical
regression analyses, with daily mobile digital media use as the predictor variable; age, child’s
ethnicity and gender, and parent income, parent education, home language, and daily book
reading as covariates; and letter/word recognition, vocabulary, syntax, process, and rhyme
awareness scores as the outcome variables. Daily book reading has not been used as a covariate
in similar work (Neumann, 2014, 2016). However, given the strong relationship between book
reading and literacy (Isbell et al., 2004; Rubin & Wilson, 1995; Silvern, 1985; Snow & Ninio,
1986) this study sought to isolate the relationship between the amount of mobile digital media
use and language and literacy skills, by controlling for children’s amount of book reading. In
total, I estimated five sets of three models predicting children’s scores on (1) letter/word
recognition, (2) vocabulary, (3) syntax, (4) process, and (5) rhyme awareness subtests from their
daily mobile digital media use, including the child and family covariates listed above.
Specifically, in the first models of each set, | predicted each language and literacy skill to
children’s daily mobile digital media use, with no control variables (i.e., uncontrolled). In the
second models of each set, | predicted each language and literacy skill their daily mobile digital
media use controlling for family income. Finally, in the last models of each set, | predicted each

language and literacy skill their daily mobile digital media use controlling for all covariates.

Results
Descriptive statistics of emergent literacy and home measures
The descriptive statistics for the language and literacy measures and home environment
measures, as shown in Table 1.2, indicated that there was large variability within the sample.

Parents reported that children used mobile digital media devices on average 49 minutes per day
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and spent an average of 30 minutes per day reading print books with a parent or caregiver at

home. Children’s performance on the language and literacy assessments averaged 13.79 (SD =

7.89) for letter/word identification, 7.83 (SD = 2.69) for rhyme awareness, 12.12 (SD = 3.72) for

process, 11.91 (SD = 3.15) for syntax, and 12.71 (SD = 3.08) for vocabulary. Scores on all

language measures (vocabulary, syntax, and process) were relatively in the middle of the scale

consistent with past work (Levine et al., 2020). Performance on the rhyme awareness subtest was

moderately high whereas scores in the letter/word identification subtest were relatively low.

Table 1.2. Descriptive statistics for emergent literacy measures, touch screen device measures,

and book reading measures (N=881)

Measures Mean SD (range)
Letter/Word ldentification (max = 76) 13.79 7.89 (0-57)
Rhyme Awareness (max = 10) 7.83 2.69 (0-10)
Language Process (max = 16) 12.12 3.72 (1-16)
Syntax (max = 16) 11.91 3.15 (1-16)
Vocabulary (max = 16) 12.71 3.08 (2-16)
Daily mobile device use (min/day) 48.94 77.14 (0-730)
Proportion using educational apps/content 0.66 0.65 (0-1)
Daily print book reading (min/day) 30.06 21.60 (0-200)

Relationship between children’s mobile digital media device use and language and literacy

skills

Correlations among language and literacy measures, home measures, and child age are

displayed in Table 1.3. As expected, the language and literacy measures were significantly
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correlated with one another, with associations ranging from weak to strong (.19 to .76). Number
of minutes per day of mobile digital media device use was negatively correlated with all
language and literacy measures such that greater use of mobile digital media devices was
associated with lower scores on all measures. Daily book reading was significantly positively
associated with all language and literacy measures except language processing. Finally, age was
significantly positively correlated with all language and literacy measures such that older
children received higher scores.

Bivariate statistics between mobile digital media device use and child and family
demographics show that device usage varied along dimensions of race/ethnicity, parent home
language, parent income, and parent education (see Table 1.4). Specifically, parents of children
from lower-income households reported higher levels of daily mobile digital media device use
than parents of children from higher-income households.

Table 1.3. Correlation among language and literacy measures, mobile digital media use, and
book reading measures (N=881)

1 2 3 4 5 6 7
1. Letter/Word Id -
2. Rhyme awareness ~ .32*** -
3. Language Process 2T*** H2xF* -
4. Syntax 1 9x** A4BFx* B7F** -
5. Vocabulary 26%** 54F** JBx** J1x** -
6. Mobile device use -.07* S 19FFx QR L BxRx  DoxEk -
7. Book reading 2% 14** .06 2** .09* .07* -
8. Age 26%** 18*** A7ER* A7x** 22%** .01 -.01

Note. * p < .05, ** p <.01, *** p <.001..
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Table 1.4. Mobile digital media use by child and family demographics (N=881)

M (SD)
Child Gender
Male 48.31 (72.78)
Female 49.62 (81.60)
Child racial/ethnic identity
American Indian/Alaskan Native 110 (99.00)
Asian 66.61 (93.77)
Black/African American 111.53 (163.12)
Hispanic/Latinx 70.43 (101.68)
Native Hawaiian/Pacific Islander 65 (0.00)
White 40.72 (60.04)
Multi-racial 51.89 (83.96)
Parent home language
English 43.85 (69.25)
Non-English 79.45 (108.95)
Parent income
30k or less 89.19 (113.44)
30,001to 75k 63.64 (92.07)
75,001 to 150k 45.25 (68.49)
150,001 or more 35.23 (58.02)
Parent education
Less than high school 66.48 (102.09)
High school 108.09 (128.02)
Some college 70.26 (76.76)
Associate degree 68.33 (6.45)
Bachelor’s degree 47.58 (77.93)
Professional degree 33.28 (58.86)

Multivariate analysis

Multiple regression analyses were conducted to fit four models for each language and
literacy measure to determine whether frequency of mobile digital media device use at home
predicted letter/word identification, vocabulary, syntax, process, and rhyme awareness scores

(see Table 1.5). To meet regression assumptions, the mobile digital screen media usage and print
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book reading time variables were log transformed. The first model measured how well frequency
of mobile digital media device use predicted performance for each language and literacy
measure. Results show that frequency of mobile digital media device use significantly negatively
predicted language and literacy scores. Specifically, a child who spent twice as much time using
mobile digital media (as measured in minutes) was predicted to have a .06-point decrease in
language process and vocabulary scores (p<.001). However, at the same time, the amount of
variation explained by mobile digital media device use was minimal; the percentage of variation
explained by mobile digital media didn’t surpass four percent for any language or literacy
measure.

Given the relations between child and family demographics and mobile digital media
device, Models 2 and 3 examined if the significant association between mobile digital media
usage and language and literacy scores held after accounting for child and family background
characteristics. Model 2 specifically explored if the negative relationship between language and
literacy scores and the frequency of mobile digital media device use held when controlling for
parent household income. Parent household income was a significant predictor of all language
and literacy measures and helped explain variation in scores. Children from lower-income
households scored lower on all measures than children from higher-income households. When
controlling for parent household income, frequency of mobile digital media device usage was
still significantly associated with all scores except for letter-word identification and the
association with syntax scores was only marginally significant. Model 3 introduced additional
family and child covariates: child age, child gender, child ethnicity, home language, parent
education, and daily book reading. Once the family and child covariates were introduced into the

models, frequency of mobile digital media use was no longer significantly associated with letter-
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word identification, syntax, and vocabulary scores and only marginally associated with process.
However, frequency mobile digital media use was significantly related with rhyme awareness
scores, such that a child who spent twice as much time using mobile digital media was predicted
to have a .04-point decrease in rhyme awareness scores (p<.05). Additional analyses were
conducted to test moderating effects of parent household income on the relationship between
mobile digital media device use and each of the language and literacy measures; no significant

moderating effects were found and thus not included in the final model.
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Discussion

The present study examined two research questions, together focused on the relationship
between the frequency of mobile media device use at home and the language and literacy skills
among 4- and 5-year-old children in one state. With regards to the first research question,
focused on the relationship in broad terms, this study finds that mobile digital media use on its
own does have a negative association with children’s language and literacy skills, but the
association is weak. The results tied to the second research question focused on assessing the
relationship between children’s mobile screen device use and language and literacy skills when
controlling for family income and other child and family background characteristics and show
that the relation between frequency of mobile digital media use and language and literacy skills
may disappear or diminish when accounting for child and family background characteristics.
This finding suggests that any relationship between frequency of mobile media use and language
and literacy skills is not driven by frequency of use, but rather household income and other
demographic factors. Other features of digital media experiences, such as the nature of the
programming, content, and context could also play a role given previous research on mobile

digital media (e.g., Xie et al., 2018).

Mobile digital media use by children

The results of this study suggest that technology’s presence in these homes extends to
their preschoolers. That is, all children in this study had access to a type of mobile media device
at home. There has been little work that explores what young children, especially preschoolers,
are using these new multimedia devices for in their homes. However, reports from organizations

like Common Sense Media document the increasing amount of time children spend on mobile
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digital media every year. In this study, children spent roughly 49 minutes a day, on average, on
mobile digital media. This number is lower than the most recently reported national average
(Rideout & Robb, 2020). Nevertheless, consistent with prior national reports, this number is still
more than the amount of time children spent reading or being read to at home. Similarly, children
from lower-income households were reported to engage in more mobile media usage than their
peers from higher-income households as found in previous reports (Rideout & Robb, 2020).
Thus, these findings confirm the need to continue to understand the role of mobile digital media

is playing in the lives of young children.

Relationship between the frequency of mobile digital media use and language and literacy
skills

This study found no relationship between the amount of time children spent on mobile
digital media and their language and literacy skills, once child and family characteristics such as
parent household income, parent education, reading exposure at home, and child age were
considered analytically. Moreover, the frequency of mobile media usage explained only a small
percentage in the variation of children’s language and literacy scores. This finding supports the
important conclusion that associations found between mobile media and language and literacy
skills are not explained by the amount of time children spend with mobile media. This finding is
consistent with a similar study conducted with a sample of middle-income children which found
that although access to tablets was positively correlated with emergent literacy skills, the same
association was not found with frequency of tablet use (Neumann, 2014). However, one notable
difference is that in Neumann’s study (2014) there was no association without controlling for a

variety of child and family characteristics, while the present study found negative associations
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between frequency of use and language and literacy skills. One explanation for this discrepancy
may be due to the different populations studied. Neumann’s study included a sample of three- to
five-year old children in Australia from middle-income households while this study included a
sample of four- to five-year old children from diverse economic backgrounds in a state in the
Northeast US. Children’s experiences with mobile media devices may be different in these two
countries or among different economic and educational backgrounds. A second explanation for
this discrepancy concerns the measure of mobile digital media. In Neumann’s study, only access
to tablets and frequency of tablet use was considered, whereas in this study all kinds of mobile
digital media (e.g., tablets, smartphones, e-books, iPod touch) were considered. In the US, recent
national reports suggest that among 0-8-year-old children, 97 percent have access to smartphone,
while only 75 percent have access to a tablet, 30 percent have access to an e-book, and 20
percent have access to an iPod touch. Therefore, it was important to include smartphone use
while also including a broader measure of mobile digital media to allow for a more accurate
representation of the various types of mobile digital media experiences children are having in
their homes.

Overall, however, the similarities and differences between these studies underscores the
idea that any positive associations found between mobile media and language and literacy skills
have less to do with the amount of time children spend on devices and have more to do with the
quality of experiences children have with mobile media. In fact, the current body of work on
mobile digital media suggests that educational content and environmental context may play an
important role in shaping the interactions children have with mobile digital media (Griffith et al.,
2020; Xie et al., 2018). This body of work finds positive correlations between emergent literacy

skills or any other academic domains when children use educational apps (e.g., Bus et al., 2015;
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Kim et al., 2021; Neumann, 2014, 2016; Xie et al., 2018). Similarly, the role of app design and
parent interactions may also play a role in explaining the influence of mobile media on children’s
learning. Meta-analyses investigating the effect of e-books on children’s literacy skills find that a
certain amount of interactivity can facilitate children’s story comprehension when using e-books,
but excessive amounts may be detrimental to children’s reading comprehension (Bus et al., 2015;
Hoffman & Paciga, 2014; Takacs et al., 2014, 2015). Consideration must also be placed on who
children use mobile digital media with and how they use these devices with them. Preschoolers
often rely on parents to learn how to use mobile digital media applications. In fact, 63 percent of
parents report co-using mobile digital media most or some of the time with their children. There
is a limited body of work that has explored the role of parent-child interactions with mobile
digital media, but this work suggests nuances in the role that parents and caregivers play when
children are using mobile devices. Some studies suggest parents or other caregivers can support
their children’s learning when using mobile digital devices together by providing additional
scaffolding (Strouse & Ganea, 2016a), while other studies find that parents’ presence diminishes
children’s comprehension from these devices by focusing more on how to use devices rather than
the content of the media itself (e.g., Parish-Morris et al., 2013). All things considered, it will be
imperative to understand how the context in which children use mobile digital devices and their
interactions with these devices is influencing children’s language and literacy development,
especially as the amount of time children engage with these devices may have little to no effect

on their language and literacy skills.
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The dominating role of household income

The overall findings from the present study provide further evidence that the sum of
children’s home environment characteristics play a larger role in children’s language and literacy
skills than a single type or amount of experience such as those with mobile digital media or a
single characteristic like household income.

Household income was of particular interest in the present study given the large body of
work that has found significant academic achievement and mobile media usage gaps between
children from low- and high-income households. Therefore, it was important to examine whether
mobile digital media effects on children’s language and literacy skills would hold with family
background characteristics controlled, or if digital media effects would differ by household
income. This study replicated previous studies that found that children from lower-income
households engage with mobile digital media more than their higher-income peers. It also
replicated the income achievement gaps documented in the literature in children’s language and
literacy development. In a large sample of 4- to 5-year-old children from diverse backgrounds in
one state, the gaps among different income groups were moderately strong. For example,
children from families earning $30,000 or less a year, scored approximately one half to a full
standard deviation lower, on average, than families earning $150,000 thousand or more a year.
Furthermore, there was no longer any significant relationship between frequency of mobile
digital media usage and syntax and letter-word identification skills when controlling for income.
These findings continue to replicate previous work that documents language and literacy skills
gaps between children from lower-income and children from higher-income households (e.g.,
Bowey, 1995; Hirsh-Pasek et al., 2015; Hoff, 2003; Lee & Burkam, 2002; Lonigan et al., 1998;

McDowell et al., 2007).
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Even so, income alone did not remove any significant relation of frequency of mobile
digital media on skills, such as vocabulary, rhyme awareness, or language process. Nor were any
moderating effects identified by levels of income. This finding suggests that although daily
mobile digital media use does vary by income levels, these differences alone do not account for
differences in language and literacy scores or help provide clarity for the relationship between
mobile media usage and language and literacy scores. This finding parallels a recent study that
finds that although family income does help explain variation in children’s language production
and comprehension, factors such as maternal education play a larger and more considerable role
than household income through maternal input (e.g., quantity and quality of speech; Vernon-
Feagans et al., 2020).These findings suggest that multiple characteristics of the home
environment must be taken into account when seeking to explain or understand individual

differences in children’s language and literacy skills.

Practical Implications, Limitations, and Future Research

The present study’s findings suggest that the amount of time children spend on mobile
digital media has little to do with the influence these devices may have on children’s language
and literacy development. Although this study also finds that lower-income children are
spending more time on mobile digital media than their higher-income peers, the differences in
their language and literacy skills, as measured in this study, may not be attributed to the
additional use of mobile media they experience. Thus, these findings suggest that in mobile
digital media research, more attention likely needs to be put on the quality of interactions with
mobile digital media rather than the amount of time children spend on these devices. Although

this study only focuses on the domains of language and literacy, the body of work investigating
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the effects of mobile digital media on children’s math, executive functions, and socioemotional
skills also suggests that the important role of context and quality of interactions children
experience with media (e.g., Kim et al., 2021; McArthur et al., 2021). Given today’s realities,
perhaps rather than directing parents’ efforts on limiting usage, more work needs to focus on
communicating effective use, to reap any potential benefits that these devices can offer.

There are a few limitations to consider when drawing further conclusions from this study
and making inferences to the population at large. This study employed a correlational design and
therefore none of the associations found imply causation or lack thereof. Although designing
studies investigating causal effects around frequency of usage may be particularly challenging as
far as feasibility especially in the context of family life, future work can consider more robust
study designs that can estimate causal effects, perhaps starting with a more controlled study
setting or measurement strategy. Second, in this study | was only able to focus on parent reports
of the amount of time children spent on mobile media devices. | was not able to capture the type
of content or who children used these devices with at home. This study also did not capture the
nature of any interactions with others in the household while using mobile media, which can
affect how and what children learn from mobile media devices (Dore et al., 2018; Griffith et al.,
2021; Strouse et al., 2013; Strouse & Ganea, 2016b). Along these lines, the self-report nature of
this study relied on parents’ estimates of the amount of time on mobile media devices and doing
other activities in the home. However, given that most parents reported higher levels of touch
screen use than book reading, the risk the of overreporting may be low. Nonetheless, future work
should employ new ways of measuring the home literacy environment of young children that can
capture the complexities of day-to-day family routines while allowing large-scale studies to be

conducted in this field. Finally, this work should be replicated in other populations of preschool-
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aged children. Although this study did not identify associations between mobile media usage and
language and literacy skills, there has been work that finds that more than three hours of screen
time (including any type of screen like mobile devices, computers, and television) has a negative
influence on children’s language outcomes (McArthur et al., 2021). In this study, parent reports
suggested only three percent of the sample spent three or more hours on mobile screen devices.
Therefore, we could not reliably or directly measure impacts specific to this subsample. Future
work should investigate how large amounts of time using mobile media devices may influence

children’s language and literacy development.

Conclusion
The results of this study revealed that the general use of mobile media devices is not
strongly associated with children’s language and literacy skills, and the association further
diminishes once key child and family background characteristics are accounted for. This finding
highlights the need to understand how children are using the mobile media devices to understand
how mobile media devices can influence children’s language and literacy development. More
work is needed that investigates how we can harness technology to help all families provide

educational resources for their children.
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Chapter 2. Parent-Child Interactions with E-Books

Abstract

Despite the rise of mobile media devices, there is limited research on how children and
parents interact together with these types of devices. Characterizing parent-child interactions is
important given the significant role of social interactions for language development. These
characterizations can provide insights about how to increase the quality of parent-interactions by
learning about specific parent behaviors, speech, and beliefs that can help or hinder the quality of
parent-interactions with mobile media. Therefore, this study sought to describe and investigate
how parents from mid- to lower-income households and their three-year-old children use a type
of mobile digital media — e-books. With a sample of 65 3-year-old children (Mage = 42.53
months; 55% White, non-Hispanic; 51% female) and their parents residing in the Northeast US,
the present study examined how parents used e-books with children and how parents’ attitudes
around learning may influence the manner in which they interact with children and e-books.
Results show that there are distinct profiles of parent interactions when using e-books with their
children which can inform the design of parent interventions seeking to support parents by
working from their strengths and weaknesses. Specifically, | find that although parents and
children on average demonstrated high levels of engagement and collaboration and engaged in
more story-content talk than device-related talk when using an e-book, there was wide variability
in the manner in which parents and children interacted with e-books. Using latent profile
analysis, three distinct profiles of parent interactions when using e-books with their children
were identified. In addition, parent report measures of self-efficacy, growth mindset, knowledge
of child development, and screen time used at home varied by the parent profiles identified in

this study.
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Introduction

Research on e-books has grown extensively since 2010. E-books are digital books or
stories that are available in a wide variety of formats such as through mobile applications or e-
readers (e.g., Kindle) and consist of live animation and interactive components. There are now a
number of experimental studies with preschool children from both low- and middle-income
households that measure the effect of independent use of e-books on literacy skills, and these
studies demonstrate that e-books can be an effective tool for improving literacy development
(e.g. Takacs, Swart, & Bus, 2015), However, little is known about how children use these
devices with other people such as their parents. Although prior work on e-books does observe
parents and children interacting together with e-books, children and parents were directed to use
e-books according to an experimental protocol. The importance of the context in which e-books
are used is raised in a recent meta-analysis that finds that the environment (e.g., classroom,
laboratory setting) in which children use mobile digital media moderates the relationship
between mobile digital media use and learning. These analyses further hypothesize that how
children use these devices (on their own or with someone else) may explain the effect of mobile
media on children’s learning (Xie et al., 2018). Questions remain, therefore, as to how e-books or
other e-literacy activities are naturally used at home with parents, and whether these interactions
contribute to developing literacy skills in the same ways as demonstrated in studies conducted in
laboratory or classroom settings. The present study examines how parents from mid- to lower-
income households and their preschool aged children use e-books at home and addresses sources

of variability in these interactions.
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Social Interactions and its Role in Language and Literacy Development

Shared intentionality, the ability to share intentions and engage in goal-directed
collaborative activities and social interactions, is a unique ability that distinguishes humans from
other living beings. Shared intentionality has been at the forefront in research on language and
literacy and has informed parent-focused interventions, as part of an overall strategy to support
children’s language development. As part of this framework, joint attention, the shared focus of
the child and adult on the same object or event, is argued to form the foundation of infant’s
ability to acquire language (Carpenter et al., 1998; Tomasello & Farrar, 1986). The importance
of joint attention in children’s language development emerges sharply from investigations of the
development of language in children from low-income households. Children from low-income
households are found to have less exposure to joint attention, on average, than their peers from
middle-income households, and this lack of exposure is negatively correlated with their later
language development (Hoff, 2003). The importance of social interactions is also evident when
studying children’s literacy development. Although the importance of book reading in children’s
literacy development is crucial as a baseline, in fact the way books are read affects the magnitude
of growth of children’s literacy skills (for review see Bus et al., 1995). For example, the use of
dialogic reading, reading where parents interject with questions and elaborate on the story
content, is found to promote literacy skills such as listening and reading comprehension to
greater degrees than storybook reading without such questioning on the part of the adult.
Therefore, intervention studies that seek to incorporate dialogic reading in homes of preschool
children with limited vocabulary find that dialogic reading significantly increased the
preschooler’s vocabulary more than regular shared book reading (Hargrave & Sénéchal, 2000).

Moreover, the importance of parent-child interactions for children’s learning is evident in
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various types of learning experiences, where the quality of parent-child interactions is shown to
predict children’s later engagement with learning, as well as academic outcomes (Fletcher et al.,

2014; Sonnenschein & Munsterman, 2002).

Parent-Child Interactions with Technology and Media

Given this research on the role of parent-child interactions for children’s language and
literacy development, it is essential to investigate parent-child interactions with technology, as it
is well-documented that children learn best through social interactions with others, generally, and
including while engaging with video content (Kuhl et al., 2003; Strouse et al., 2013). For
example, toddlers are able to learn more new vocabulary words from live contingent interactions
through Skype (interactions where a child’s verbal utterance is responded appropriately by an
adult) compared to a prerecorded video (Roseberry et al., 2014). When considering technology
that preschool children often use on their own like e-books, the role of a parent is also found to
be vital. Although there is evidence that children can learn and benefit from the interactivity of e-
books, one must consider that technology like e-books can provide a wide variety of stories and
content for children to discover independently. The diversity of content can expose children to a
wealth of information that requires an adult by a child’s side. For example, a study by Strouse
and Ganea suggests that not having the necessary vocabulary to understand the concepts
presented in a non-fiction e-book may hinder a child’s comprehension in the absence of
appropriate scaffolding by an adult. Their study specifically investigated whether adult
prompting during the reading of an electronic book enhanced children’s understanding of a
biological concept. Ninety-one 4- year-olds read about a biological concept in 3 conditions: (a)

e-book, (b) e-book read by a researcher, or (c) print book read by a researcher. Although children
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were able to transfer the knowledge from the story and apply it to a problem, for children with
lower vocabulary scores, performance was higher in the conditions with a researcher reading
with them (Strouse & Ganea, 2016Db). This finding implies that in contexts where children may
be exposed to stories and content that they do not have sufficiently developed vocabulary to fully
comprehend, adult scaffolding is necessary for learning to take place. Similar results were found
in an experimental study that examined parent co-use of interactive media in a sample of 40 low-
income 4- and 5-year-old children. Children in the parent-child condition performed
significantly better on post-tests than children who interacted with media without a parent
(Griffith et al., 2021).

However, there are some studies that suggest parents may also have a negative influence
on the interactions children have with e-books. These studies have identified negative effects on
reading comprehension when parents read the e-book alongside their child compared to print
books (Chiong et al., 2012; Parish-Morris et al., 2013). Parents in these studies used more
language concerning how their child should use the e-books and less language related to the
story content (Chiong et al., 2012; Parish-Morris et al., 2013) and were found to talk less and
collaborate less when using e-books rather than print books (Munzer et al., 2019). Children are
also found to talk more about device-related content than story-related content with e-books than
print books (Richter & Courage, 2017). However, when parents mediated the interactions with e-
books without distracting language, their interactions supported children’s emergent literacy skill
growth (Korat et al., 2011; Korat & Or, 2010).

One important factor to consider when interpreting the mixed findings regarding how
parents engage with their children when using devices like e-books is the context in which these

interactions occurred. The studies described above all took place in a laboratory setting or in a
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setting outside a family’s home. Therefore, it is unclear what parent-child interactions with e-
books may look like when used in their homes, especially in light of the mixed findings
presented above. There is one study that documents a more naturalistic representation of parent-
child interactions but with educational apps. Using a sample of 36 families from mostly low-
income households, the study found that children were more engaged with the apps than with
shared print book, and parents were found to be warmer and more playful with shared print book
reading than with apps (Griffith & Arnold, 2019). There is one study on e-books conducted in
families’ homes, but with 7- to 9-year-old children. In this study, 24 7- to 9-year-old children and
their mothers were videotaped sharing a story book in both print and e-book formats. Results
found that parents exhibited less warmth with e-books than print books (Yuill & Martin, 2016).
For example, mothers expressed more positive affect and were physically closer to child while
reading the print books than while reading an e-book. Together, these studies start to build an
understanding of how parents and children may interact with apps and e-books, but further work
is needed to have a complete understanding of the behavior and speech of parents in these

interactions with e-books.

Parents’ beliefs about learning and development

The work investigating parent-child interactions with technology like e-books focuses on
how the medium compares to more traditional activities like shared print book reading and
children’s toys. These studies suggest that parent-child interactions may be different with
technology due to the medium itself. However, previous research on parents’ behavior and
speech use around their children suggests that parent beliefs about learning and development are

key to explaining variation in parent behavior and speech. For example, research finds that
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parents’ knowledge about child development is correlated positively with the quantity and
quality of talk they use with their children (Rowe, 2008; Vernon Feagans et al., 2008). In fact,
several intervention studies seeking to increase the quality of parental input find that teaching
parents about child development leads to increases in the quality of talk at home (e.g., Suskind et
al., 2016).

Parents’ growth mindset, the belief that intelligence is malleable, and self-efficacy around
literacy practices at home have also been shown to be important predictors of their parenting
behaviors. Previous research shows that parents who believed that intelligence and abilities were
malleable, report engaging in more reading related activities with their children than parents who
believe intelligence and abilities are fixed (Muenks et al., 2015). In fact, parents’ intelligence
mindsets have been shown to moderate the effect of parent interventions. For instance, in a study
by Rowe and Leech, the effect of their parent gesture intervention was stronger for parents who
endorsed fixed mindsets at the start of the intervention than for parents who endorsed a growth
mindset (Rowe & Leech, 2019). Similarly, parent self-efficacy has also been found to predict the
type of parenting behaviors practiced at home (Green et al., 2007) and parents’ ability to create a
positive home environment for their children (Bandura, 1997; Bojczyk et al., 2018; Coleman &
Karraker, 1998; Hill & Bush, 2001).

Given this line of work, parents’ beliefs and knowledge must be considered when seeking
to understand how parents use technology with their children. There is some work in this domain
that finds that parents’ attitudes and beliefs can influence how much access to technology they
give to their children (Plowman et al., 2012). For example, parents who own mobile devices
(Cohen & Cowen, 2007) and who believe tablets can support children’s literacy development

(Neuman, 2014) introduce their children to technology more readily. Likewise, parents’ lack of
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self-efficacy has been shown to predict child television and tablet viewing time (Carson &
Janssen, 2012; Chen et al., 2020; Jago, et al., 2013; Jago, et al., 2015; Smith et al., 2010).
Although there is no current work that looks specifically at how parent knowledge and beliefs
relate to behaviors around digital media like mobile apps or e-books, the impact of parental
beliefs on parenting practices at home underscores the need to pursue this line of work further
around technology use at home. Furthermore, work by Stephen and colleagues suggests that
parents’ provision of technology at home along with their own parent perspectives on how young

children learn shape children’s experiences with technology at home (Stephen et al., 2013).

Present Study
The present study aims to provide an examination of how parents use e-books with

children in the comfort of their home. This study focuses on families with young children in
primarily lower-income households given that much of the work that finds positive benefits of e-
books has been conducted with this population of preschool aged children (e.g., Bus et al., 2015;
Takacs et al., 2015) and this population of children are also found to have lower literacy skills
than their peers from higher-income households on average (Bowey, 1995; Hirsh-Pasek et al.,
2015; Lee & Burkam, 2002; Lonigan et al., 1998; McDowell et al., 2007). In addition, this study
examines whether parents’ beliefs about learning and development and reported technology use
in the home predict how parents and children interact with e-books at home, and investigates if
there are conceptually and empirically distinct profiles of parent interactions with their child and
e-book. More specifically, the present study addresses the following questions:

1. How do parents and children from mid- to lower-income backgrounds interact with e-

books?
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2. Are parents’ beliefs about learning and development and reported technology use in the
home predictive of how parents and children interact with e-books at home?

3. Are there conceptually and empirically distinct profiles of parent interactions when using
e-books with their children and do these relate to parents’ beliefs about learning and

development?

Method

Study design

This study used a subset of data from the Reach Every Reader Home and Family
Engagement App Validation Study (see Rowe et al., 2021). The project investigates whether
smartphone apps designed to embody and support research-based objectives for promoting
literacy such as sustained conversations, rich vocabulary use, and exposure to print, can promote
oral language and pre-literacy skills. Families living within one hour of a university in the
Northeast U.S. were recruited with help from a research firm that targeted lower-income parents
of 3-year-old children. Each family participated in a study where they used apps designed by the
project team. Research teams visited families at the start of the study and again three weeks later
after families had ample time to use the apps on their own. Families were recorded using the
apps, e-books, and toys during both visits. For this study, | examine the e-book interactions
during the visit at the start of the study, parent reported measures of the home environment and

their beliefs and mindsets towards learning, and child language and literacy assessments.
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Participants

Participants in this study consisted of families with a 3-year-old child that resided in the
greater Boston and surrounding areas and had a total annual family income of less than $99,000.
All families were English speaking families with internet and smartphone access at home. A total
of 65 families participated. About half of the children in the study are female (51%). Child
ethnicity in the sample is as follows: White: 55%, African American: 15%, Hispanic/Latino: 3%,
Asian: 2%, Mixed: 25%. Table 2.1 shows the descriptive statistics of child age, parent education,

and household income.

Table 2.1. Participant Demographics

Mean (SD)
Child age (months) 4253 (4.89)
Parent education (yrs.) 15,59 (2.01)
Parent household Income 72,400.00 (45902.07)
N (%)
Child gender (male/female) 39/33
Child racial/ethnic identity
Asian 1(2%)
Black/African American 10 (15%)
Hispanic/Latinx 2 (3%)
White 36 (55%)
Multi-racial 16 (25%)

Procedure
During the home visit, parent-child dyads were asked to use an e-book for five minutes.
All families read Peter’s Chair by Ezra Jack Keats on the One More Story app available on

Kindle tablets. The story app is an interactive app with two built-in modes. One mode progresses
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the story automatically and words are highlighted in sync with the narration. In the second mode,
a parent or the child can read the story without the soundtrack and click any word to hear it
aloud. All sessions were video recorded for later coding. Parents were not instructed to use the e-

book in a specific way; they could choose how to use the e-book.

Measures
Home Environment Questionnaire

Parents completed a questionnaire about their home literacy and digital environment
which was designed to gain an understanding of the child’s environment as a whole (see
Appendix A for the list of questions). For this study, | specifically used questions on print and
technology use at home. These questions were based on Common Sense Media surveys that have
been used widely in national samples (e.g., Rideout & Robb, 2020). Parents were asked
questions about their child’s access to mobile devices, their child’s frequency of mobile device
use and the kinds of touch screen devices (e.g., smartphone, e-reader, tablet) their child used.
Questions about non-digital literacy activities asked parents to estimate frequency of reading in
the home and the number of books in the home.
Parent Beliefs on Learning and Development Questionnaire

Parents completed a questionnaire that measured parent self-efficacy, growth mindset,
and knowledge of child development (see Appendix B for the list of questions). Parent self-
efficacy towards literacy was measured using 5-items. These questions included five statements
that asked parents to rate their confidence in various literacy activities with their child (e.g., help
my child learn to read) with a scale from 0 to 100. Parents' intelligence mindsets was measured

using the 8-items from the Theories of Intelligence questionnaire (Dweck, 1991). This measure
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includes four fixed statements (e.g., You have a certain amount of intelligence and you can't
really do much to change it) and four incremental statements that were reverse coded (e.g., You
can always change how intelligent you are). Parents responded on a 6-point Likert-type scale to
each item ranging from 1 (Disagree Strongly) to 6 (Agree Strongly). Higher scores represent
higher level of growth mindset. The Survey of Parent/Provider Expectations and Knowledge
(SPEAK; Suskind et al., 2018) was used to measure parent’s knowledge of child development.
Specifically, it measures parent knowledge of young children’s cognitive development and
language learning from birth to age five. SPEAK was measured using the sum of 18 items that
scale from 0 to 3 (0 — Definitely True; 1 — Probably True; 2 — Probably Not True; 3 — Definitely
Not True) and 4 items that scale from 0-5 (0 — As an infant 0 to 6 months; 1 — As a baby 6 to 12
months; 2 — As a toddler 1 to 3 years; 3 — In preschool 3 to 5 years; 4 — In Kindergarten 5 to 6
years; 5 — In elementary school 6 years and up).

Parent-Child Interactions

| developed a coding scheme (see Appendix B) to characterize parent-child interactions
with e-books adapted from previous work on shared book reading and digital applications
(Griffith & Arnold, 2019; Munzer et al., 2019). The coding scheme is based on dimensions
posited to contribute to children’s motivation and pleasure for reading: collaboration,
engagement, and conversational interactions (Kucirkova et al., 2017).

Collaboration. This dimension rates the collaboration between parent and child during
the e-book activity on a scale of 1 (low quality) to 5 (high quality). The physical closeness
between parent and child with e-book, the responsiveness of parent and child, cooperation of
child (e.g., lack of defiance exhibited) were examined for this dimension. For this coding

scheme, two coders initially coded 15% of the videos separately. Coding was compared to
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establish reliability and the percent agreement was 83% with a mean Cohen's kappa of 0.76. One
of the two coders then coded the rest of the transcripts.

Engagement. The extent to which children and parents were engaged with the e-book
was coded, from 1 (not at all engaged) to 7 (very engaged). Signs such as attention to the task,
enthusiasm and interest, and nonverbal body cues and postures such as leaning in or leaning
away from the task were examined for this dimension. For the engagement coding, two coders
initially coded 15% of the videos separately. Coding was compared to establish reliability and
the percent agreement was 80% with a mean Cohen's kappa of 0.74. One of the two coders then
coded the rest of the transcripts.

Conversational Interactions. The parent-child interactions with the e-book were
transcribed verbatim using the CHAT conventions of the Child Language Data Exchange System
(CHILDES; MacWhinney, 2000). A separate research assistant verified each transcript for
accuracy, paying particular attention to utterance boundaries and question marks. The unit of
transcription was the utterance, defined as any sequence of words that is preceded or followed by
a change in conversational turn, intonation, or a pause. Two dimensions of conversational
interactions were measured. First, the type of conversational content was coded using a coding
scheme adapted from Munzer and colleagues (2019). Parent utterances were coded for a specific
type of content category: Textual talk (e.g., “Peter is taking the chair”, “that is a dog”),
extratextual talk (e.g., “Why do you think Peter is taking his chair from his little sister?”, text
reading (parent reads directly from the story text), format related (e.g., “do you want me to turn
the page?”, negative format related (e.g., “don’t keep pressing the green arrow”, and off task
(e.g., “you can have water later”). Each utterance could only fall in one category. Child

utterances were coded along similar content categories. These categories included: Book related
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talk (e.g., “look at the baby”), negative talk (e.g., “no, I want to hold it), and off task (e.g., “I
want goldfish”). The total number of parent and child utterances was calculated in order to
determine the proportion of each category present. To establish reliability, two coders initially
coded 15% of the transcripts separately. For parent content coding, the percent agreement was
83% with a mean Cohen's kappa of 0.81. For child content coding, the percent agreement was
86% with a mean Cohen's kappa of 0.82. One of the two coders then coded the rest of the
transcripts.

Second, the quantity and quality of child and parent speech was measured. Automated
analyses of the transcripts using the CLAN program yielded several common measures of
parent-child communication (e.g., MacWhinney, 2000) including the mean length of utterance
(measured in morphemes; MLU) by each speaker, the number of total words spoken (Tokens)
and the number of different words (Types), which serve as a measure of overall quantity of
speech and vocabulary diversity, and the number of utterances that contained a question
(Questions). In the analysis of questions, | use proportions and divide the total number of
questions by total utterances. One other variable that is considered for this study is the length of

e-book interaction, which is measured in minutes.

Analysis Plan

For research question one, which asks how parents and children from lower-income
backgrounds interact with e-books, | explored the descriptive and correlational analysis of each
parent-child interaction dimension. To answer my second research question, | used correlational
analysis to test whether parent growth mindset, knowledge of child development, self-efficacy

around literacy, or screen time are related to the dimensions of parent-child interactions with e-

49



books. Variables to control for reading exposure at home, ethnicity, gender, family income, and
child age were included in these analyses. To answer the last research question, latent profile
analysis (LPA) was used to identify patterns of parent interactions with their child while using
the e-book. This analysis is motivated by seeking to investigate whether there are groups of
parents who have different strengths and weaknesses that help characterize their interactions with
their children and e-books, and therefore could be used to personalize interventions aiming to
support parent-child interactions. Specifically, I used Mplus Version 8.1 (Muthén & Muthén,
2017) to sequentially estimate six latent profile models with distinct numbers of profiles (K=1 to
K=6). Given the exploratory nature of this research question and the sample size, six models
were chosen based on guidance by Masyn (2013). In each of these models, | included a
composite measure of high-quality speech characteristics (MLU, types, tokens), a composite
measure of high-quality e-book talk, engagement, and collaboration. Results from these analyses
are presented in Appendix B.

Although a sample size of 65 might be considered small for latent profile analysis, there
are a few reasons to believe that the present sample size was in fact sufficient to yield a
satisfactory solution for this study. First, in their discussion of guidelines for the use of SEM in
the psychological and social sciences, Anderson and Gerbing (1988) reported that small sample
sizes can result in overly large deviations of the parameter estimates from their population values
(Anderson & Gerbing, 1988). This in turn can create two problems: nonconvergence and
improper solutions. However, the models reported below exhibited neither of these problems.
Third, in the absence of convergence problems, the primary drawback to small sample size
would be inadequate power for tests of statistical significance (as in traditional regression).

Therefore, the interpretation of effects below highlights the magnitude of effects rather than their
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statistical significance. All in all, the use of LPA in this study is motivated by the need to explore
possible parent profiles that can help identify the different strengths and weaknesses that parents
may exhibit when interacting with their children and e-books, thus helping inform future
research and interventions.

Following the guidance of Masyn (2013), | balanced statistical and substantive evidence
from each of the six models to select an appropriate profile solution (Masyn, 2013). In terms of
statistical criteria, I looked for lower values on three information criterion: Akaike’s information
criterion (an index based on the log-likelihood and the number of parameters; AIC), Bayesian
information criterion (an index based on the log-likelihood, the number of parameters, and
sample size; BIC), and further sample-size adjusted BIC (aBIC). | also considered results of the
Vuong-Lo-Mendell-Rubin test (VLMR; Lo, 2001), which indicates the relative fit of a model (K)
versus the model with one less profile (K-1). Finally, I considered the model’s entropy, a
composite that indicates the overall ability of a mixture model to return well-separated profiles,
with values closer to one indicating classrooms have been sorted into profiles with precision
(Masyn, 2013). In terms of substantive criteria, | considered whether the profile solutions
represented distinct patterns across the quality indicators. To do so, | examined the estimated
means of the four profile indicators. Once | decided on a preferred profile solution, again
drawing on both empirical criteria as well as conceptual and theoretical logic, | used the
estimated means from this solution to describe the parent profiles. With the selected latent profile
solution, | then examined whether profile membership related to parents’ beliefs about learning

and development.
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Results
Descriptive statistics of parent-child interactions with e-books

The descriptive statistics for the parent-child interaction measures with e-books are
shown in Table 2.2. There was a lot of variability in this sample across conversation
characteristic measures for both parents and children. For example, the average number of tokens
(words) per minute spoken by parents was 42, but this measure ranged from 3 to 156 words. For
the behavioral characteristics captures in this study, parent engagement had a mean of 4.71
representing a relatively high engagement score given the range of 0-5. Children’s engagement
was similarly high but had much more variability with scores ranging from 1.63 to 5.0.
Collaboration was similarly variable with scores ranging 1.13 to 5.0 but the average was lower at
3.45.

Correlational analysis was used to investigate the associations among parent and child
conversational features during their interactions with the e-book. I first explored the correlations
among parents’ conversational features when interacting with their child as shown in Table 2.3.
Higher parent engagement was significantly correlated with parents using less off task talk (p
<.01), using more book talk (p <.05), asking more questions (p <.01), and engaging in higher
collaboration with their child (p <.001). Higher parent collaboration significantly correlated with
parents asking more questions (p <.001), using more book (p <.001) and dialogic book talk (p
<.01), and using less off task talk (p <.05). Parents who engaged in more text reading had greater
speech complexity (MLU; p <.001) and speech quantity (tokens and types; p <.001) but engaged
in less book talk (p <.05). Parents who used more dialogic book talk used significantly more

words (p <.01) and asked more questions (p <.001).
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Correlational analysis (see Table 2.4) among child conversational features found that
higher child engagement significantly correlated with less overall speech (tokens and types; p
<.001), using less negative (p <.001) and off-task talk (p <.001), and engaging in higher
collaboration (p <.001). Higher child collaboration significantly correlated with more diverse
vocabulary (types; p <.05) and using more book talk (p <.001) and used less negative talk (p
<.05). Children who engaged in more book talk related significantly to using greater speech
complexity (MLU; p <.001) and speech quantity (tokens and types; p <.001), asked more

questions (p <.001), and used more off-task talk (p <.05).
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Table 2.2. Descriptive statistics of parent-child conversation characteristics during e-book

interaction
Mean SD (Range)
Conversational Speech Characteristics
MLU 5.24 1.47 (2.80-8.31)
g Types 17.41 12.38 (2.73-69.50)
& Tokens 41.78 32.84 (3.09-155.50)
Questions 0.29 0.19 (0.00-0.83)
MLU 3.07 1.07 (0.00-6.21)
= Types 5.42 3.32 (0.00-14.00)
<
© Tokens 10.46 8.89 (0.00-38.00)
Questions 0.17 0.17 (0.00-0.67)
Conversational Content
Dialogic 0.58 0.86 (0.00-3.69)
= Non-Dialogic 3.58 2.74 (0.00-11.23)
= Text Reading 1.71 4.12 (0.00-19.50)
o Format 0.75 0.88 (0.00-4.00)
Negative Format 0.02 0.07 (0.00-0.40)
Off Task 1.35 1.82 (0.00-9.33)
Book 2.22 1.65 (0.00-6.73)
= Format 0.01 0.04 (0.00-0.22)
) Negative 0.15 0.55 (0.00-3.67)
Off Task 0.69 1.20 (0.00-6.40)
Behavioral Characteristics
Parent Engagement 4.71 0.41 (3.33-5.0)
Child Engagement 4.50 0.80 (1.63-5.0)
Collaboration 3.45 0.82 (1.13-5.0)

Note. MLU = Mean length of utterance in morphemes. Types and tokens represent words per
minute; questions represent number of questions per minute, and conversational content
categories represent the number of utterances per minute.
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Table 2.5 shows the correlations among parent and child conversational features.
Higher parent engagement was significantly related with higher child engagement (p <.001),
child asking less questions (p <.05), and child using less negative (p <.001) and off-task talk (p
<.01). More parent questions and dialogic talk related to higher child engagement, more child
book related talk, and less child off-task talk. More parent book talk was significantly related to
greater child speech complexity (MLU; p <.05), greater speech quantity (tokens and types; p
<.01 and p <.05 respectively) and child using more book related talk (p <.001). More parent text
reading was significantly related to child producing less complex speech (p <.001). Parents
engaging in more dialogic book talk was significantly related to children engaging in more book
talk as well (p <.001).

Parents’ beliefs about learning and development and reported technology use in the home

There was variability across all measures of parents’ beliefs about learning and
development and reported technology use in the home as shown in Table 2.6. Parents’ growth
mindset in this sample was 2.04 on average but was moderately variable (SD = 0.84). Similarly,
parents’ knowledge of child development as measured by the SPEAK was 53.25 points (SD =
7.28) on average. Although parents’ self-efficacy towards literacy was variable (m=88.82; SD =
10.04), the distribution skewed towards higher levels of self-efficacy with a median value of 90.
In addition, correlational analysis showed that self-efficacy and the SPEAK were significantly
related to one another such that parents with higher self-efficacy had greater knowledge of child
development (p<.05). Parents with higher SPEAK scores also reported less technology use at
home (p<.001).

To answer the second research question, | used correlational analysis to explore the

associations among parents’ beliefs about learning and development and technology use in the
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home with the conversational features present during parent-child interactions with e-books.

There were few associations found in this analysis. For example, there were no associations

among parents’ beliefs about learning and development and children’s conversational features

(see Table 2.7). However, parent self-efficacy was significantly positively correlated with parent

book related talk such that parents with higher self-efficacy engaged in more book related talk (r

=0.28, p <.05). Parent and child conversational features were not associated with parent reported

measures of children screen time at home.

Table 2.3. Descriptive statistics of parents’ beliefs about learning and development and reported
technology use in the home

Mean SD (Range)
Self-Efficacy 88.82 10.04 (64-100)
Growth Mindset 4.96 0.84 (3-6)
SPEAK 53.25 7.28 (37-71)
Screen time 173.06 87.13 (45-360)

Table 2.4. Correlations among quantity and quality of parent interactions during e-book activity
and parents’ beliefs about learning and development

Mindset SPEAK Efficacy

Engagement
MLU

Types
Tokens
Questions
Dialogic Book
Book

Text Reading
Format

Neg Format
Off Task
Collaboration

-0.06
0.00
-0.14
-0.13
0.02
0.01
0.04
-0.19
0.13
-0.02
-0.10
-0.02

-0.02
0.20
0.16
0.16
0.16
0.18
0.17
0.04

-0.09
0.05

-0.11

-0.01

-0.09
-0.08
-0.10
-0.02
0.24+
0.24+
0.28*
-0.22+
-0.03
0.03
0.11
-0.23+

Note. * p < .05, ** p <.01, *** p <.001.
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Identifying profiles of parent interactions using e-books with children

Given the high variability present during parent-child interactions with e-books in this
study, I investigated whether there were any distinct profiles to help characterize the various
ways parents engaged with their child using the e-book, using 4 distinct indicators: a composite
measure of high-quality speech characteristics, a composite measure of high-quality e-book talk,
engagement, and collaboration. Table 2.8 presents the empirical criteria from the LPA
models estimating one to six profiles. The profile solution is generally selected where the
decrease in AIC, BIC, and aBIC starts to plateau, entropy values are around .80 or higher, and
the VLMR test values provide p-values that indicate whether having k number of profiles
significantly improves the model fit compared to having k-1 number of profiles (Lo, Mendell, &
Rubin, 2001; Tofighi & Enders, 2008). In the present study’s results, as the number of profiles
increases, the information criterion AIC and aBIC generally decreased, while BIC increased.
Results from VLMR tests did not provide any consistent or strong justification for selecting a
particular profile solution as none of them were statistically significant. The entropy was highest
for the five- and six-profile solutions, although entropy of the three- and four-profile
solutions was not substantively different. Given no profile solution indicated a “best” fit, | took
the information criterion and profile sample numbers to indicate the relative superiority of the
three-profile model, with entropy suggesting this model had similar precision to models with

more profiles. Therefore, | selected the three-profile model as our preferred solution.
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Table 2.5. Fit statistics for latent profiles using a composite measure of high-quality speech
characteristics, a composite measure of high-quality e-book talk, engagement, and collaboration
as indicators

1 profile 2 profiles 3 profiles 4 profiles 5 profiles 6 profiles

AlC 753.85 747.91 747.56 746.79 748.85 7415
BIC 771.24 776.18 786.7 796.8 809.74 813.26
aBIC 746.06 735.26 730.04 724.4 721.6 709.38
pVLMR - 0.07 0.44 0.3 0.28 0.52
Entropy - 0.85 0.85 0.85 0.88 0.9

n 1 profile 65 12 14 4 5 5

n 2 profiles 53 34 31 3 9

n 3 profiles 17 12 30 8

n 4 profiles 18 10 13

n 5 profiles 17 10

n 6 profiles 20

Note. The composite measure of high-quality speech characteristics consists of MLU, types,
tokens. The composite measure of high-quality e-book talk consists dialogic talk, book talk, text
reading, format talk, and non-book talk. AIC = Akaike’s Information Criterion; BIC = Bayesian
Information Criterion; SSABIC = sample sized adjusted Bayesian Information

Criterion; pVLMR = p-value for Vuong-Lo-Mendell-Rubin test.

I then considered the means of the quality indicators across the three profiles estimated
by this model to understand whether they represented substantively distinct patterns of parent
interactions. Figure 2.1 illustrates the means of the four parent interaction features (a composite
measure of high-quality speech characteristics, a composite measure of high-quality e-book talk,
engagement, and collaboration) estimated by the three-profile solution. Profile 1 was estimated
to include 21.54 percent of parents (n = 14). These parents demonstrated relative strengths on
speech quality and the amount of dialogic book talk used in their interactions using the e-book
with their child. However, they were below average in both engagement and collaboration.

Profile 2 was estimated to include 52.31 percent of parents (n = 34). These parents were below

average on speech quality and had average performance on the amount of dialogic book talk
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used, engagement, and collaboration. Finally, Profile 3 was estimated to include 26.15 percent of
parents (n = 17), and in this profile parents had high levels of speech quality and engagement but
were below average in the amount of dialogic talk used. Taken together, Profiles 1 and 3
represent parents who had numerous strengths on each indicator, whereas Profile 2 represents

parents with relative weaknesses or average performance on each indicator.

Figure 2.1. Mean of profile indicators across the three profiles using a composite measure of
high-quality speech characteristics, a composite measure of high-quality e-book talk,
engagement, and collaboration as profile indicators

1.5 q

1 4

~

O .

Speech Quality Dialogic Tatk Engagement Collgberation
-0.5 A
-1

-1.5 -

Standard deviations

e Profile 1 (n=14) Profile 2 (n=34) Profile 3 (n=17)

Note. All profile indicators were standardized prior to analyses; Speech quality = composite
measure of high-quality speech characteristics; Dialogic Talk = composite measure of high-
quality e-book talk; Engagement = average engagement; Collaboration = average collaboration.

To further understand conversational features of parents, | considered how parents’
beliefs about learning and development and technology use in the home differed across
profiles. Table 2.9 presents parents’ beliefs about learning and development and technology use
in the home by profile membership. Parents in Profile 1 tended to have lower levels of self-

efficacy, knowledge of child development and a lower level of growth mindset. Profiles 2 and 3
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looked largely similar in terms of self-efficacy and knowledge of child development, but parents
in profile 3 had greater levels of growth mindset and greatest reported levels of screen time than
parents in profile 2. However, no statistically significant differences were found among these
profiles in terms of parents’ beliefs about learning and development and technology use in the

home.

Table 2.6. Descriptive statistics of parents’ beliefs about learning and development by profile
membership

Overall Profile 1 Profile 2 Profile 3

N = 65 n=14 n=34 n=17
Self-Efficacy 88.82 (10.04) 85.64 (10.89) 89.62 (10.00) 89.85 (9.48)
SPEAK 53.25 (7.28) 51.79 (5.78) 53.67 (7.46) 53.65 (8.25)
Growth Mindset 4.95 (0.84) 5.04 (0.96) 5.02 (0.81) 4.76 (0.82)
Screen time 173.06 (87.13) 177.29 (95.67) 163.85 (84.11) 188 (88.92)

Note. Self-efficacy self-evaluated with a scale from 0 to 100 averaged across 5-items with higher
scores reflecting greater efficacy; SPEAK measured using the sum of 18 items that scale from 0
to 3 (0 — Definitely True; 1 — Probably True; 2 — Probably Not True; 3 — Definitely Not True)
and 4 items that scale from 0-5 (0 — As an infant 0 to 6 months; 1 — As a baby 6 to 12 months; 2
— As atoddler 1 to 3 years; 3 — In preschool 3 to 5 years; 4 — In Kindergarten 5 to 6 years; 5 —In
elementary school 6 years and up) with higher scores reflecting greater child development
knowledge; Growth mindset items evaluated with a scale from 1 to 6 (1 — Strongly Disagree; 2 —
Disagree; 3 — Mostly Disagree; 4 — Mostly Agree; 5 — Agree; 5 — Strongly Agree) with higher
scores reflecting a stronger belief on the part of the parent that he or she can't do much to change
his or her own intelligence.

Discussion
The present study aimed to explore how parents and children interacted with a mobile
media device — an e-book specifically—in a sample of mid- to lower-income families. This
study also sought to examine how parents’ beliefs about learning and development and reported
technology use in the home was predictive of how parents and children interacted with e-books

at home. Finally, this study asked if there were conceptually and empirically distinct profiles of
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parent interactions with their child while reading an e-book and whether these relate to parents’
beliefs about learning and development. With regards to the first research question, parents and
children demonstrated high levels of engagement and collaboration when using the e-book and
there was wide variability in terms of the types of talk parents and children used. However,
unlike previous research conducted with families from middle-income households, parents and
children did not engage in much format related talk but rather more e-book related talk. For the
second research question, results showed that only parent self-efficacy was related to the amount
of book-related talk parents produced while using an e-book with their child. Finally, latent
profile analysis suggested that even in a small sample of families there are distinct profiles of
parent interactions when using e-books with their children. Specifically, the analysis identified
three profiles: parents with high levels of speech quality and dialogic talk but low levels of
engagement, parents with low levels of speech quality, and parents with high speech quality but
low dialogic talk. All in all, these findings suggest that although there is wide variability in how
children and parents interact with one another when using an e-book, parent behavior and speech
can be classified into profiles that can help personalize interventions seeking to strengthen parent
child interactions. Furthermore, parent beliefs and knowledge about child development should

also be considered when interpreting and supporting parent-child interactions.

Parent-child interactions with e-books

The majority of previous studies that examined parent-child interactions with e-books
among middle- to upper-income families found that the quality of interactions between parents
and children is low (Parish-Morris et al., 2013). Parents tend to focus on the technical aspects

about the device e-books work on and thus produce more format related talk or talk that is about
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how to use the device and less talk about the content of the e-book or story (Chiong et al., 2012).
Parents have also been found to collaborate and talk less when engaging with an e-book than
with a regular print book (Parish-Morris et al., 2013). The present study suggests otherwise. On
average, parents demonstrated high levels of collaboration while using the e-book with their
child. Both parents and children also demonstrated high levels of engagement. The average
composition of conversational content of parents and children (see Table B.1) shows that both
parents and children talk while using the e-book was related to content about the book rather than
format-related talk. There are some important factors to consider when comparing the present’s
study’s findings and those of previous work. The majority of previous work has been conducted
in families from middle- to upper-income households. It is well-documented that the parent-child
interactions vary by household income level (e.g., Hart & Risley, 1995; Justice et al., 2019;
Lareau, 2011; Ninio, 1980; Vandermaas-Peeler et al., 2009). Although the majority of previous
work on parent-child interactions with traditional children’s activities like shared print book
reading and toys suggests that the quality of parent-child interactions is higher among families
from upper-income household, the same may not be true regarding technology like e-books. One
possible reason for this difference is that children from lower-income households are found to
engage with technology, especially mobile digital media, at a higher frequency than their peers
from upper-income households (Rideout & Robb, 2020). The higher frequency of use may help
explain the present study’s findings such that parents believe their children are more comfortable
with devices like e-books. Thus, parents may feel less of a need to guide how their children are
using the devices and can devote more time to discussing the content of the e-book. This study
did not collect information about parent’s perspectives on media or technology and therefore we

cannot test this hypothesis.
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Given that this study did not have a print story book interaction to compare with an e-
book interaction, it is not possible to assess whether parents were speaking more or less than if
they had used a print book. The Reach Every Reader app validation study did consist of other
parent-child interactions such as playing with a toy. Parent-child interactions with toys have
shown similar levels of talk and engagement as with print books (e.g., Pan et al., 2005). In this
larger study, parents and children produced less speech with e-books than with the toy, but the
syntactic complexity of their speech was the same in both contexts. An interpretation of this
finding is that parents and children are speaking less when engaging with an e-book. However,
comparing speech production with an e-book versus a print book or toy may not be the most
appropriate comparison because print books and toys require more speech output from parents
and children. Parents need to read the text of a print book to collaborate in this activity and toys
require that parents and children talk to collaborate. In contrast, e-books can read the story aloud
thus minimizing the speech required from parents. Thus, parents and children producing less
speech may be a result of the design of e-books rather than parents and children not being able to
produce high quality speech when using e-books. The lack of difference in syntactic complexity

between e-books and toys helps support this claim.

The role of parents’ beliefs about learning and development and reported technology use in
the home

The role of parents’ beliefs about learning and development has been found to play a
critical role in shaping the home environment of children (e.g., Bandura, 1997; Coleman &
Karraker, 1998; Green et al., 2007; Hill & Bush, 2001; Muenks et al., 2015). In the present

study, I did not find any significant associations among the features of parents and child
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interactions with e-books and the amount of screen time children engaged in, parents’ knowledge
of child development, or parents’ growth mindset. The only significant association found was
regarding parent self-efficacy where parents with greater self-efficacy engaged in more book
related talk when using an e-book with their children. This finding is consistent with previous
work that finds that parent’s belief in their ability to support their children’s learning at home is
associated with their provision of literacy activities in the home (Green et al., 2007) and suggests
that parents who feel capable of supporting their children’s learning also feel better equipped to
discuss the content of the e-book. Although other parent beliefs and knowledge were not
significantly correlated with the features of parents and child interactions with e-books, they
likely do play a role as evidenced by the different patterns of parent self-efficacy, growth

mindset, knowledge of child development, and screen time identified by parent profiles.

Profiles of parent interactions with e-books

One important aspect of this study’s findings is the large amount of variability within the
sample across every measure of speech quality, speech content, and behavioral measures. For
example, some parents only produced three words in the entire e-book interaction while one
parent produced 155 words per minute. Similarly, some parents never produced dialogic book
talk while one parent produced 4 utterances per minute extending the content of the book. This
finding supported the aim of the third research question that sought to identify parent profiles
when using e-books with their preschool aged children. Latent profile analysis revealed three
distinct parent profiles: parents with high levels of speech quality and dialogic talk but low levels
of engagement; parents with low levels of speech quality; and parents with high speech quality

but low dialogic talk. These profiles highlight the variability present among parents and point to
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the need to identify parents’ potential strengths and growth areas when interacting with e-books.
Surprisingly, none of the profiles identified had parents who had high levels on all four
dimensions measured in the present study. Profile 1 is particularly interesting as parents in this
profile exhibited higher levels of speech quality and dialogic talk, but their level of engagement
was low. In other words, this profile is describing parents who do not engage with the e-book
and their child, but when parents do engage, they have complex conversations and elicit dialogue
that extends the story text. This finding may suggest that parents in Profile 1 may know what
types of talk to use with their children but may struggle engaging with the e-book activity itself
or struggle identifying when they should engage with their child in a digital story activity.

Alongside identifying these profiles, this study found that there were different patterns of
parent report measures of self-efficacy, growth mindset, knowledge of child development, and
screen time used at home by parent profiles. For example, parents in Profile 3 who demonstrated
high levels of speech quality and engagement but low levels dialogic, also had greater
knowledge of child development, greater self-efficacy, and greater fixed mindset. This particular
finding suggests that if we find ways to increase their growth mindset, their level dialogic talk
may increase. Furthermore, since parents in Profile 3 demonstrate high levels of speech quality
and engagement, their greater self-efficacy may help explain their higher quality of speech and
level of engagement. Due to the small sample size, the latent profile analysis used in the present
study did not yield a robust model to help assign parents to profiles, therefore, the profiles
themselves and the trends found with these profiles may not be attributed to the population at
large. However, these parent profiles may help identify in what ways parents can increase the
quality of their interactions using e-books with their child, and also help identify ways of

achieving this by helping support parent education or self-efficacy. More broadly, parent profile
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analysis work may help the field of language development. Parent-child interactions are a vital
role in children language development, and research in this field finds variability in parent
behavior and speech (Rowe, 2018). Parent intervention programs may be strengthened if the
field can identify the specific type of supports parents need. However, more work is needed to
build this body of evidence: to learn more about the type of parent profiles that exist in the
population, whether these profiles vary depending on the type of activity, and how to identify

these profiles in parents in order to personalize supports for parents.

Limitations, Practical Implications, and Future Research

There are several limitations worth keeping in mind when considering the results of this
study and its practical implications. First, the sample pulled from mid- to lower-income
populations in Massachusetts, and thus there is a need to replicate this study in other lower-
income populations in other geographic regions and with populations characterized by more
diversity. For example, the majority of the sample in this study identified as White and the
sample only included families whose primary language at home was English. More work should
include samples from diverse population, especially to continue to investigate ways to improve
parent-child interactions more effectively through profile analysis work.

Second, as alluded to earlier, although the latent profile analysis resulted in three distinct
parent profiles, the profile solution did not have fully adequate fit statistics nor was it statistically
significant. Therefore, future work should replicate this work in a larger sample in an effort to
identify profiles that can be inferred to exist in the population of mid- to lower-income parents.

Although the results of the profile analysis lack statistical significance, the fact that latent

profile analysis was able to converge around three distinct profiles supports the idea that future
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descriptive work seeking to understand parent behavior should aim to include profile analysis.
Profile analysis can help advance the research base in service of informing efforts to promote
adult-child interactions as they relate to mobile device use. One important finding of this study is
that parent profiles were found to have different patterns with parent mindsets and beliefs that
can help interventions target support for parents in more effective and efficient ways. For
example, there were parents in this sample who knew the importance of talking to their children
when engaging with e-books but were not observed engaging in dialogic talk which is found to
support children’s comprehension. These parents were also found to have lower levels of self-
efficacy suggesting that teaching these parents about dialogic talk and supporting their self-
efficacy may help improve the overall quality of their interactions with their children when using
e-books. Moreover, this type of work can extend to work beyond e-books and help identify the

various ways to support parent-child interactions across all types of settings and activities.

Conclusion

The present study’s findings highlight the need to investigate the various ways parents
and children engage with mobile media at home and in other more naturalistic settings. The
results demonstrate that using mobile media devices like e-books can elicit positive interactions
between parents and children. There is, however, wide variation in the ways parents interact with
their children using e-books that is related to parent’s self-efficacy. Exploratory profile analysis
reveals there are different parent profiles that can be used to help design parent interventions that
target specific areas in which parents need support. Such targeted interventions have valuable
potential to improve the quality of parents’ interactions with children when using digital media

such as e-books.
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Chapter 3. Lessons Learned for Mobile Media Design and Application

Abstract

There are many current efforts to inform parents about best practices for children’s screen
time and mobile media use. However, for parents to implement recommendations to ensure
children have high-quality experiences with media at home, both the technology and the software
(apps and programs) must be designed to elicit and support high-quality interactions. In turn, this
requires that mobile digital media be designed to fit and function within the complex lives of
families in the 21% century. For many parents the current recommendations around mobile media
are unrealistic and the design of apps does not allow for children and parents to engage with
media in a high-quality manner. Here, | discuss these design issues and conclude with a set of
recommendations for app developers aimed at providing children with opportunities to engage in
high-quality interactions with educational mobile media with and without their parents. By
designing mobile digital media with principles of child development and mobile media research
in mind, parents will have the tools they need to provide high-quality media experiences to their

children.
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Introduction

The overall findings from the literature on mobile digital media consistently converge to
support the conclusion that we should prioritize the quality of mobile digital media interactions
rather than the quantity of mobile digital media interactions (Takeuchi & Stevens, 2011). That is,
the role and impact of mobile digital media on children’s development depends on how it is
being used rather than its frequency of use. The findings in Chapter 1 of this dissertation
highlight that the amount of time children spend using mobile digital media is not related to their
achievement in language and literacy assessments. Although there are negative correlations
between frequency of use and scores on assessments, those correlations do not hold once child
and family background characteristics are controlled for. Furthermore, the body of literature
studying the role of mobile digital media consistently finds that the associations between mobile
digital media use and children’s learning are largely related to the content of the media (i.e.,
whether it is educational in nature) and how the media is being used (i.e., used by themselves or

with someone; Griffith et al., 2021; Kim et al., 2021; Xie et al., 2018).

The disconnect between research and parenting advice: What’s a parent to do?

When considering best screen media practices, the public narrative focus is still on the
amount of time children spend watching and using screens. This trend is especially evident when
considering the types of information and communications currently available to parents and early
childhood practitioners who are wondering how they should be using or not using mobile digital
media devices around children. Currently, the most familiar source of information about best
screen media practices for parents and practitioners comes from the American Academy of

Pediatrics. The AAP recommendations for preschool aged children are as follows:
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For children ages 2 to 5 years, limit screen use to 1 hour per day of high-quality
programs. Parents should co-view media with children to help them understand what

they are seeing and apply it to the world around them.

The World Health Organization set forth similar guidelines in April 2019; they state that children
one year old and younger should not be exposed to screens at all and children between the ages
of two and four should have no more than one hour of screen time a day (or no more than three
hours per week). In turn, many popular parenting magazines, websites, and resources, such as
Parent Magazine and Common Sense Media, share these guidelines with parents.

There is a sharp discrepancy between this information parents are receiving from the
pediatric community and documented parenting practices in the home. Recent findings from the
Common Sense Media census suggest that children between two to four years of age are in fact
spending an average of 2 hours and 39 minutes a day on screen media, with 58 minutes of that
time devoted to mobile digital media. This discrepancy can be attributed to several factors, but
primarily to the rapid and dramatic penetration of mobile technology in day-to-day activities of
families, thus rendering these guidelines unrealistic for parents to implement (Brown &
Smolenaers, 2018).

With the onset of COVID-19 in March 2020, the public narrative has started to make
some shifts. Children from all backgrounds have been required to engage with media, including
mobile digital media, to participate in school activities or supplement their learning. This new
reality led to efforts that have started to shift the focus from screen time to screen use. Much of

this guidance encourages parents to treat media as another tool in children’s lives and to actively
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use media with their children. Sources of public messaging further suggest that parents should be
role models for their kids and limit their own screen time usage and spend more time in activities
that encourage face-to-face communication (Parent, 2019). For example, The Child Mind
Institute published an article acknowledging that not all screen time is created equal, and
emphasizing the importance of parents understanding how to use digital media to maximize
learning (Martenelli, 2019). They emphasized that parents should use screen media with their
children and provide access to apps that provide a diversity of experiences. Together, their
guidance is designed to ensure children engage with a variety of learning experiences to promote

their overall physical, social, emotional, and cognitive health.

Reality check: Putting the needs of families first

Although the public narrative around screen time and digital media use is changing, there
are obstacles for many parents who try to implement guidelines put forth by organizations like
the AAP, and even more nuanced approaches like The Child Mind Institute. Parents of all
backgrounds want the best for their kids and acknowledge that balance in the types of activities
to which their children are exposed is important. But the reality is that for some families
providing that balance is not always possible (Yoshikawa, 2011). The screen time guidelines of
three hours per week from the AAP are for many families unrealistic and confusing to implement
(i.e. what counts as screen time; (Brown & Smolenaers, 2018). For low-income families in
particular who often work two or three jobs to provide food and shelter, there is usually little
time to engage in activities alongside their children. Currently, across all types of households,
screen media (including mobile digital media) serves many times as a “babysitter” that parents

can afford, keeping their children entertained and busy while they carry out necessary
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responsibilities to provide food and shelter for their children. Meanwhile, findings from Chapter
2 highlight that parents and their children can have high-quality interactions with e-books. When
parents are able to engage in these high-quality digital activities, it is unclear whether parents
should count this activity as screen time, reading time, or a combination of the two. Similarly, as
parents rely on video calls to keep their children connected to relatives, they are unsure if these
social interactions should be considered as part of their child’s daily screen time limit. In the
context of these unattainable and confusing guidelines, the stress and exhaustion of parenting and
providing compounds, leaving parents feeling guilty for not providing their children the best
home environment (Lareau, 2011; Yoshikawa, 2011).

However, the integration of mobile technology in society also gives the opportunity to
reconceptualize how we can use technology to support parents’ efforts in providing an optimal
home environment that can include mobile digital media. The goal is to provide parents with
multiple options for how they can incorporate mobile devices in their homes without replacing
the social interactions that are key for children’s development. For parents in low-income
households in particular, mobile digital media may provide an affordable, accessible solution to
the lack of time and resources they have for their children. In this light, mobile digital media can
be more than a “babysitter” and instead be used as a tool to acquire information and skills to best
support their children’s learning. For example, a text messaging program, READY4K]!, that
targets behavioral barriers to engaged parenting has shown that parent involvement can increase
with simple bits of information through text messages and lead to improvements in their
children’s literacy skills (York et al., 2019). This one example highlights what is possible with

one simple function of mobile digital devices. But there is a need to continue to harness current
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technologies and also create new ones that can help support parents in a variety of contexts and
with different needs.

Nevertheless, for many parents, mobile digital media devices will continue to serve as
sometime “babysitters” out of pure need. Parents should not feel guilty in doing so. The reality
for many working parents in the 21% century is that time is limited, and between work and
household duties, there is usually little time left for family. Parents should at least be able to feel
reassured that the experience their child has with mobile digital media is one that is educational
and fruitful for their child.

In addition, as a society, we need to reconceptualize what it means for children (and
individuals overall) to interact with mobile digital media. For many people, including parents,
the interactions a child has with mobile digital media is one-way—an interaction solely between
the child and the device. Although some parents do report using technology with their children
(Rideout & Robb, 2020), maintaining these interactions can be difficult once children feel like
they can use a mobile device on their own. In fact, most children’s apps —and apps more
generally—are designed to be used by one user at a time. Thus, when parents decide to let their
children use a mobile digital device, they are often making a choice between the device or
another activity they could do together with their child. However, parents should not have to
make this choice. The applications for children in these devices should provide opportunities to
sustain parent-child interactions with the device. Therefore, a shift is needed in the industry:
App and technology creators should provide families with mobile digital media opportunities
that can adapt and attune to the day-to-day complexities of modern life while allowing parents
and children to engage with these devices in a manner that will help support children’s language

and literacy development. Efforts to inform parent behavior are still important to push forward,
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but parent education efforts alone will not be able to elicit the type of behavior change that is
required to sustain high-quality interactions with mobile media. The current design and function
of mobile digital media limits how children and parents can experience and engage with it and

therefore there must be fundamental changes to how these devices are designed.

Recommendations for media and technology creators

To this end, | propose four lessons that children’s digital media creators and innovators
can take from the research conducted so far in this field. Each lesson is accompanied by a set of
italicized recommendations to inform the design and development of mobile digital media. In the
first two lessons, | discuss how current mobile digital media technology can be designed to
promote growth mindset and elicit intrinsic motivation. These two states of mind are key
predictors of children’s literacy and overall academic performance (Dweck, 2008, 1991;
Gunderson et al., 2018) and can also help sustain children’s engagement and use of mobile
digital devices, which is key for children to reap the benefits mobile digital media applications
can offer. In Lessons 3 and 4, | recommend specific types of technologies that should be
developed to scaffold children’s learning most effectively. These lessons aim to push app
developers to create interactive technology that can support contingent interactions with children
even when children use devices on their own. However, in Lesson 4, | also discuss the
importance of building a role for parents or other play partners in the design of apps for children
to ensure children experience the benefits of social interactions when using mobile media (e.g,
Bus et al., 1995; Hargrave & Sénéchal, 2000; Tomasello & Farrar, 1986; Tomasello & Todd,
1983). Although these recommendations will indeed help promote children’s language and

literacy development, their essential aim is to support children’s learning more broadly. These
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are recommendations that media developers need to act on to make mobile digital experiences

worthwhile and effective for all children and their families.

Lesson 1: Promoting growth mindset can support children’s learning

Incorporating feedback that praises children for their efforts and hard work helps children
understand that learning can be a gradual process and motivates them to persevere through
difficulties they may encounter in their learning experiences (Gunderson et al., 2018). This type
of feedback and behavior is found to help children develop a growth mindset — the belief that
intelligence is flexible (Dweck, 2008, 1991). By promoting growth mindset, children can be
exposed to new content and be encouraged to use and practice new skills when using educational
games. Moreover, by eliciting growth mindset through app play, children may then be able to

transfer this new mindset to their efforts in school.

Demonstrate why actions yield certain outcomes. Using different modalities apps can present
and describe explanations to children for why an action yielded a specific reaction. For example,
in a game that asks children to choose rhyming words, feedback can repeat back the words they

chose to reiterate and explain how they all rhyme.

Praise hard work and not just correct answers. Apps should keep track of children’s mistakes
and improvements and respond accordingly and reward behaviors such as persistent attempts,
continuing with a difficult challenge, repeating problems to do better, and other behaviors that

contribute to developing a growth mindset.
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Lesson 2: Intrinsic motivation can support engagement with educational activities

Intrinsic motivation is doing an activity or task for its inherent satisfaction rather than for some
separable consequence and it is associated to children’s positive long-term development (e.g.,
Broussard & Garrison, 2004; Patall et al., 2008; Taylor et al., 2014). Eliciting intrinsic
motivation relies on connecting with a child’s interests, knowledge, skills, and goals, which is
critical when children are exposed to new content. At the same time, young children benefit from
hearing facts—especially multiple times. But once children begin to master a concept,
encountering the same content repeatedly in different contexts may help them to generalize the
content to new situations and thus keep them intrinsically motivated to continue engaging with

the new content (Fisch & Truglio, 2014).

Make content adapt to children’s knowledge and skill level. Apps can utilize scaffolding to help
support children’s learning by using a guided exploration of content. Designing adaptive and
scaffolded interactions needs to strike an optimum balance between the repetition of content with
the transfer of it (Klopfer et al., 2018). For instance, an app may seek to teach children about
measuring by having children start by comparing the different sizes of objects and then extend

this idea by using a digital tape measure to measure and compare.

Provide choices to make children feel agency over their app use. Child agency or autonomy can
be a powerful tool to support intrinsic motivation (for review see Ryan & Deci, 2000). Children
should be able to incorporate their own decisions, interests, beliefs, and ideas to support their

intrinsic motivation to use the app.
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Use usage data to get know user. Key information can be acquired by applications by asking for
more user information like child age or home languages (as allowed by parents and COPPA).
Short assessment-like activities built into apps can gather information to personalize play

activities to children’s age and skill level.

Lesson 3: Technology’s interactivity capabilities can support contingent interactions
without another play partner

Social interactions help support children’s language development, literacy skills, and academic
achievement at large (e.g, Bus et al., 1995; Hargrave & Sénéchal, 2000; Tomasello & Farrar,
1986; Tomasello & Todd, 1983). The single-user nature of mobile devices can potentially limit
the social interactions children experience in their everyday lives. However, technological
innovation can use interactive technology to incorporate contingent interactions in digital media
that can respond to children’s social expectations even when children are using the devices on
their own. Specifically, the child must be an active participant in social contingent interactions,
that is, each participant in the interaction (in this context the device and child) is responding to

something the other has done or said.

Provide contingent, multi-turn dialogue to support open-ended questions. Through advances in
conversational agent technology, mobile media can become able to sustain conversations with
children, including the ability to handle the variety of types of questions, speech patterns, and

speech content provided by young children.
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Develop on-screen characters with artificial intelligence capabilities. Children’s inclination to
converse and learn from a conversational agent may be limited if they do not view them as a
“person” (Brunick et al., 2016; Calvert et al., 2014). Digital media can utilize artificial
intelligence and visuals to provide children with a conversational agent that is personified. The
connection can be stronger if the on-screen visualization of the agent is based on a character the

child is already familiar with.

Lesson 4: Co-use of technology is essential for children’s development and learning

Even with high-quality adaptive and interactive technology, parents should have the
ability to engage with their child and a mobile device at the same time. The contingent responses
from an adult who knows a child’s background and skill level outweigh the type of feedback and
scaffolding digital media may be capable of. Furthermore, playing alone does not generate as
much learning as exploration with a learning objective in mind (Fisher et al., 2011; Hirsh-Pasek
& Golinkoff, 2008). Guided play with an adult is child-directed, builds upon children’s interests,
and has learning goals in mind to help focus and redirect a child’s attention when needed.
Research with apps also finds that children learn more when playing with an adult rather than

playing alone (Griffith & Arnold, 2018).

Design for synchronous play opportunities. Technology should broaden the definition of
“playing together” to make it easier for caregivers to share a small screen with their child or who
may live or be in a different place than their child. Apps can also provide the means for parents

and children to extend the game activities from the digital space to the physical space.
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Provide opportunities to co-create content. To build shared interest, apps can provide the
opportunity to consume and create content that allows parents and children to contribute their

own individual ideas, memories, and creativity into one piece.

Conclusion
This chapter discussed several lessons technology and media developers can learn from
emerging research in the field of mobile digital media as well as from research in the learning
sciences that can strengthen the efficacy and quality of educational apps for children. These
recommendations are not meant to be an exhaustive list of all possible design elements that app
developers can achieve or technologies that should be created. Rather, these lessons are a starting
point for a continuing iterative cycle to harness technology and use it as a tool to deliver positive

experiences that will support the learning and development of children.
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Conclusion

There is an urgent need to understand the role of digital media devices in the lives of
young children. While this dissertation used data collected soon before the COVID-19 pandemic
hit, the pandemic made this need even more pertinent as young children across all types of
demographics had to use some form of screen to participate in school activities, speak with loved
ones, or spend time occupied so that parents could work while at home. Although the pandemic
may be receding, the pandemic exposed underlying and continuing issues with access to high-
quality educational media and how digital media devices are used in the homes of young
children.

During this time, the differences associated with socioeconomic status in the language,
reading, and educational trajectories of children not only became more evident, but may have
also widened (Bailey et al., 2021; Kuhfeld et al., 2020) due to the possible inequities in access
and quality of remote instruction (Kuhfeld et al., 2020). Although there is no longer a divide
along income lines regarding access to mobile media devices, more than 25 percent of low-
income families lack internet access at home and 37 percent do not have a computer at home
(Rideout & Robb, 2020). During the pandemic, the capabilities of mobile devices limited the
ability of children to engage in remote instruction, thus many children could not participate in
virtual schooling. Some of the reasons may be due to internet connectivity issues, but for many
young children remote schooling was not feasible without the support of adults. Parents from
across income groups had to juggle work and remote schooling for one or more children, while
navigating the complexities of pandemic life. This new reality did not allow parents to support

their children in remote schooling activities as they would have liked (Turco et al., 2020; Vasnis,
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2020). This problem highlights the need to understand the role that technology can play in
closing achievement gaps now more than ever.

One of the main issues parents express is their uncertainty around digital media for
children. In survey reports from parents in 2020, parents expressed feeling that screen time was
not helpful for their children (Hanno et al., 2020; Turco et al., 2020). Parents’ worries are
understandable as screen time approximately doubled during the pandemic among children 5-12
years old (Qustodio, 2021). Even though findings from Chapter 1 demonstrate that the amount of
screen time is not a significant predictor of children’s language and literacy skills when
controlling for demographic factors, the findings from Chapter 1 do not address extreme uses of
screen time, which likely occurred during the height of the pandemic. Going forward, work must
be done to understand how the context in which young children engaged with devices during the
pandemic influenced their overall development, including their language and literacy
development.

The overall findings from the literature on screen time and mobile media increasingly
point to exploring how, with whom and for what purpose children are using digital media. For
example, although there is now a large body of evidence that points to the benefits of educational
apps (e.g., Kim et al., 2021; Xie et al., 2018), the amount of time children spend using
educational apps is low. On average children between the ages of 0 and 8 spend less than five
percent of their screen time on educational digital content. Although screen time use for
educational purposes rose by 54 percent during the pandemic, screen time for online videos,
gaming, and social media increased by 25 percent, 23 percent, and 76 percent respectively
(Qustodio, 2021). Many children in fact treat digital devices as a form of entertainment rather

than a source of knowledge or type of educational tool (Strouse et al., 2019). In my experience

83



working with families, parents often expressed how their child preferred to watch videos on
YouTube or play games. In fact, in many of the e-book interactions | observed in Chapter 2,
children would often request for the mobile media device to change from the e-book to another
game or YouTube video.

However, when children and their parents engage with educational content on devices
such as stories, parents and children can sustain high-quality interactions as evidenced in Chapter
2. Results found that although there was wide variability in the behavior and speech of parents in
children when using e-books, the average level of engagement of children and parents was
relatively high. Moreover, latent profile analysis showed that there were groups of parents who
used rich speech during these interactions. Hence, these findings suggest that activities like
digital book reading can elicit positive interactions that technology should strive to elicit.

Besides the content children are experiencing with apps, how they are using them is vital.
Although most apps are designed to be used by a child alone and most children use mobile
devices on their own (Rideout & Robb, 2020), parents can play a vital role in supporting their
children’s learning with digital applications. However, many parents face uncertainty or lack of
confidence when trying to scaffold their children’s learning with devices. Parent self-efficacy
can help support the quality of interactions they have with their children when using mobile
media, as explained in Chapter 2. In addition, from my observations and interviews with parents
and children, most children sought to keep agency over their use of mobile devices. Parents’
uncertainty around their role when using mobile devices with their children was highlighted
during the COVID-19 pandemic as well which found parents relying on educational applications
and materials to support their children’s learning during school closures. Parents expressed

discomfort in not knowing what to do, if they were teaching correctly or knowing if their child
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was learning or keeping their child motivated to stay on task with various learning materials
(Turco et al., 2020).

Given the challenges encountered by parents, parents require digital media they can feel
confident using with their child, while also having digital media options their child can use on
their own. As such, Chapter 3 provided recommendations for app developers to design apps that
will provide children with high-quality interactions with digital media that can be personalized
and adapted to meet children’s individual needs, and can provide opportunities for social
interactions. Much of the technology required to improve educational apps for children exists,
but innovation is required to rethink how apps can help support social interactions.

Technology will continue to evolve at a rate that research struggles to keep up. This
dissertation only scratches the surface by exploring the role of mobile media in the lives of
young children, specifically preschool aged children, and its relationship to children’s early
language and literacy development. There are many more questions left to answer about the
impact of mobile media devices in other domains of children’s development and how the impact
may or may not change as children grow up in a world that increasingly immerses itself in
technology. Ultimately, more research and more research-informed design are required to

develop technology that will support children’s learning and development.
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Appendix A. Chapter 1 Appendices

Appendix A: Home Environment Questionnaire

In what year were you born?

YYYY
What is your gender? Check one
O Male O Female O Other
What is your race/ethnicity? Check one or more.
OO American Indian or Alaskan Native [0 Hispanic or Latino
O Asian O Native Hawaiian or Other Pacific Islander
O Black or African American O White

What is the highest grade or year of schooling that you have completed? Check one.
O 12" grade or below but no high school [ Bachelor’s degree (4 year degree)
diploma
O High school diploma/GED O Some graduate or professional school without a
degree
O Vocational/technical program after high O Master’s degree (MA, MS)
school

O Some college but no degree O Doctoral Degree (PhD, EdD)
O Associate’s degree (2 year degree) O Professional degree after Bachelor’s degree
(MD, DDS)

What is your primary language?

What is your relationship to your child? Check one.

O Biological Mother O Biological Father O Other
What is your child's date of birth? MM/DD/YYYY
/120
What is this child's gender? Check one
O Male O Female O Other
What is this child's race/ethnicity? Check one or more.
[0 American Indian or Alaskan Native ] Hispanic or Latino
L] Asian ] Native Hawaiian or Other Pacific Islander
O] Black or African American 00 White
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Now we would like to ask about your preschool child/children's activities and use of electronic
devices. Which of the following do you have in your household? Check Yes or No for each.

Yes, We Have No, We Do Not Have

This This
A. ATV set O O
B. A laptop or desktop computer O O
C. High-speed internet access (cable, O 0O

wireless, or DSL)

D. A console or handheld video game
player like an Xbox, PlayStation, O O
PSP, or Nintendo DS

E. AniPad or similar tablet device,

such as Galaxy Tab or other O O
Android tablet, Microsoft Surface,
or Kindle Fire
F. AniPod Touch or similar device O O
G. A Kindle, Nook, or other e-reader O O

How does your child use touch screen devices (e.g. smartphones, tablets)? Check one or more.?
LI I (or someone else) use the device(s) with my [ My child uses the devices on his/her
child. own

We’re interested in how much time this child spent doing various activities on a typical weekday.
Please estimate the number of minutes in a day and the number of days in a week your child
engages in the following activities. Some of these may be things your child/is too young to do or
never does. If that’s the case, just mark “didn’t do” and move on.

Number of Minutes  Number of Days Per

Per Day Week Didnt do

A. Reading or being read to days .

from a print book minutes
B. Reading or being read to

on a tablet, phone, or e- - days ([l

minutes -

reader
C. Watching TVonaTV days O

set minutes

2 This question was only included in the parent survey administered to parents in Chapter 2.
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Number of Minutes  Number of Days Per

Per Day Week RULCe

D. Watching videos or TV
shows on a mobile
device like a smartphone minutes
or tablet

days O

E. Watching videos or TV
shows on a computer minutes

days ([l

F. Playing games on a
console or handheld
video game player like
an Xbox, PlayStation,
PSP, Nintendo DS or
Wii

minutes days O

G. Playing educational
games (like
ABCmouse.com, Homer,
Math Ninja) on a
smartphone or tablet

minutes —days =

H. Playing any other types
of games on a
smartphone or tablet

minutes —days =

I.  Doing anything else on a
smartphone or tablet,
such as taking or looking
at pictures, looking up
things, social networking

minutes —days U

J.  Playing educational
games (like
ABCmouse.com, Homer,
Math Ninja) on a
computer

minutes —days =

K. Playing any other types
of games on a computer minutes

days ([l

L. Doing anything else on a
computer (photos,
looking up things)

minutes —days =

Please think about how often the following statements occur during a typical week. Check one
for each.
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Sometime

Never  Seldom S Often  Very Often
A. 1\(/)Iy child asks to be read = 0 O 0 O
B. My child goes to the = 0 O m O
library...
C. 1 tfeach my child how to O 0 0 0 O
print words. ..
D. I teach my child how to O 0 0 0 O

read words...

Please estimate the number of children’s books that are available in the household. Check one.

[0 None O 41-60
O 1-20 O more than 60
O 21-40

How old was your child when you started reading picture books to him or her?
(Please estimate age)
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Figure A.1. Sample items from the Quick Interactive Language Screener

Note. (a) Sample item on vocabulary. Children hear, “Who is unlocking something?”. (b) Sample
test item on syntax. First, children view an animation and hear the following: “Grandma asked
Grandpa where Mia was and Grandpa said that Mia was getting mail from the mailbox. But
look! Mia is playing in the pool instead.” Then, children view the static demonstration presented
in this figure and hear, “Where did Grandpa tell Grandma that Mia was?” (c) Sample test item on
process. First, children hear, “Look! Someone is ‘praving’ something! Hey! Someone is
‘praving’ something!” while viewing an animation of a girl performing a novel action with a
basket and a boy performing a novel movement without an object. Then, children view the static
demonstration presented in this figure and are asked, “Can you find another one? Find ‘someone

299

IS praving something.’”.
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Figure A.2. Sample items from PALS Rhyme Awareness subtest

Note. Sample item from PALS Rhyme Awareness subtest. "Now | want you to find some other
pictures that rhyme. Put your finger on the picture of the mop. Touch each picture as | name it:
mop, top, bike, can. Listen for the picture name that rhymes with mop, that sounds like mop.
Listen: Mop-top, mop-bike, mop-can. Point to the picture that rhymes with mop.”
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Appendix B: Chapter 2 Appendices

Parent Beliefs on Learning and Development Questionnaire

Parent Self-Efficacy

Here are some different activities about literacy. In the column confidence, rate how confident
you are that you can do them right now. Rate your degree of confidence using the scale given
below:

0 10 20 30 40 50 60 70 80 90 100

Cannot Moderately Highly
do at can do certain
all can do

A. Helpmy
child learn
to read

B. Read a book
in a way that
my child
enjoys

C. Keepmy
child’s
interest
when
reading
together

D. Find time to
read with
my child

E. Use
materials in
my home to
support my
child’s
literacy
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Growth Mindset
Please read each item carefully and rate the extent to which you agree or disagree with the item
by circling a number on the scale that appears below it. Check one for each.

Strongly Mostly  Mostly Strongly
Disagree Disagree Disagree Agree  Agree Agree

A. You have a
certain amount
of intelligence, ] ] O O O O
and you really
can’t do much
to change it.

B. Your
intelligence is
something
about you that O O O O O O
you can’t
change very
much.

C. No matter who
you are, you
can
significantly O O ([ O O O
change your
intelligence
level.

D. To be honest,
you can’t
really change O O O O O O
how intelligent
you are.

E. Youcan
always
substantially O O O 0 O a
change how
intelligent you
are.

F. You can learn
new things, but
you can’t . = n . . O
really change
your basic
intelligence.
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Strongly Mostly  Mostly Strongly
Disagree Disagree Disagree Agree  Agree Agree

G. No matter how
much
intelligence
you have, you O O O O O O
can always
change it quite
a bit.

H. You can
change even
your basic O 0 O 0 O O
intelligence
level
considerably.

Survey of Parent/Provider Expectations and Knowledge (SPEAK)

Now we are going to ask what you think about young children and how they learn. We will ask
about learning at different ages. Think about infants (age 0-6 months), babies (age 6-12 months),
toddlers (age 1-3 years), preschoolers (age 3-5 years), and Kindergarteners (age 5-6 years).

When do you think a child is ready to be exposed to the following things? Choose one answer.

In
As an As a As a In elementary
infant  baby (6 toddler preschool In school (6
(Oto6 to 12 (1to3 (3to5 Kindergarten years and
months) months) years) years) (5 to 6 years) up)
A. When do
you think a
child is O O 0 O O 0
ready to be
exposed to
math?
B. When do
you think a
child is
ready to be O O O O O O
exposed to
adding and

subtracting?
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C. When do
you think a
child is
ready to be O O O O O O
exposed to
numbers and

counting?

D. When do
you think a
child is
ready to be O O ] O O O
exposed to

shapes and
sizes?

Think about 0 to 12 month old infants and babies. How true or not true is each statement?
Choose one answer.

Definitely  Probably  Probably Definitely
True True Not True Not True

A. How smart a baby will
become depends mostly on O O O O
genetics.

B. When babies babble, they
are practicing how to have O O O O
a conversation.

C. Showing infants
ed_ucatlonal TV gives them O O 0 0
a jump-start on learning
how to talk.

D. Infants who are too young
to talk might communicate O O O O
by cooing or smiling.

E. Ifaninfant is upset or
crying, it's best for parents
to talk in a warm and
calming tone of voice.

F. When infants babble,
parents shpuld r_espond as if O 0 O 0
the infant is saying real
words.
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Think about 1 to 3 year old toddlers. How true or not true is each statement? Choose one answer.

Definitely  Probably  Probably Definitely
True True Not True Not True

A. Letting a toddler move O O O O
around while listening to a
story teaches the toddler
bad listening skills.

B. It's a bad sign when (| O O O
toddlers start to mix up the
different languages they are
learning.

C. Answering only if a toddler O O O O
uses words instead of just
pointing better helps the
toddler learn how to talk.

D. When toddlers learn O O C O
multiple languages at home,
it will slow down their
learning in all other
subjects at school.

E. Letting a toddler skip words O O O O
and pages teaches the
toddler bad reading habits.

F. A home environment with (| O O O
multiple languages makes it
harder for toddlers to
master each language.

G. Answering only if a toddler O O O O
uses correct words for
things instead of baby
words (like “blanket”
instead of “ba-ba”) better
helps the toddler learn how
to talk.

H. Learning multiple O O O O
languages creates more
drawbacks than benefits for
toddlers.
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Think about children ages_0 to 2 years. How true or not true is each statement? Choose one

answer.

Definitely  Probably  Probably
True True Not True

Definitely
Not True

A. Children 0 to 2 years old
can learn just as many

words from educational TV O O O

as they can from their
parents.

B. Leaving the TV on in the
background is a great way

to give O to 2 year olds O O O

extra chances to learn
words.

Think about 0 to 5 year old children before they go to school. How true or not true is each

statement? Choose one answer.

Definitely  Probably  Probably Definitely
True True Not True Not True
A. How well young children
will do in schpol depends O O O O
mostly on their own
natural intelligence.
B. For preschoolers 3to 5
years old, watching
educational TV is the next O O O O

best thing for learning
besides learning at school.
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Parent-Child Interactions

Collaboration. This scheme will rate the collaboration between parent and child during the e-
book activity on a scale of 1 (low quality) to 5 (high quality) in each 30s interval. The physical
closeness between parent and child with e-book, the responsiveness of parent and child,

cooperation of child (e.g. lack of defiance exhibited) will be considered for this dimension.

1 No e Parent and child are not sitting or positioned next to each

collaboration other where both can see e-book.

e Parent and/or child not responding (verbally or non-
verbally) to each other’s comments or questions related

to e-book.
e Child is not cooperating or refuses to do e-book activity.
2 Seldomly e Only one or two instances where parent and child are
collaborated sitting or positioned next to each other where both can
see e-book.

e Parent and/or child may not be responding (verbally or
non-verbally) to each other’s comments or questions
related to e-book.

e More than half of interval, child is not cooperating or
refuses to do e-book activity.

3 Intermittently e Some instances where parent and child are sitting or

collaborated positioned next to each other where both can see e-book.

e Parent and/or child sometimes responding (verbally or
non-verbally) to each other’s comments or questions
related to e-book.

e Sometimes child is not cooperating or refuses to do e-

book activity.
4 Mostly e Parent and child are sitting or positioned next to each
collaborated other where both can see e-book most of the time.

e Parent and/or child responding (verbally or non-verbally)
to each other’s comments or questions related to e-book
most of the time.

e Most of the time child is cooperating or is willing to do
e-book activity.

5 Constantly e Parent and child are sitting or positioned next to each

collaborated other where both can see e-book during entire interval.

e Parent and/or child responding (verbally or non-verbally)
to each other’s comments or questions related to e-book
during entire interval.
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e During entire interval, child is cooperating or is willing
to do e-book activity.

Engagement. The extent to which children and parents were engaged with the e-book will be
coded in each 30s interval, from 1 (not at all engaged) to 5 (very engaged). Signs such as
attention to the task, enthusiasm and interest, and body postures such as leaning in or leaning

away from the task will be considered for this dimension.

1 Not engaged | Not attending to the e-book for the whole interval.
May also not exhibit any enthusiasm or interest
and

leans/positions away from the app

2 Seldomly Attending to the e-book for less than half of the interval.
engaged Minimal exhibition of enthusiasm or interest

and/or

leans/positions away from the e-book for most of interval

3 Intermittently | Attending to the e-book for about half of interval
engaged Some exhibition of enthusiasm or interest
and/or

leans/positions away from the e-book some of the time

4 Mostly Attending to the e-book most of the time
engaged Exhibits enthusiasm or interest most of the time
and/or

leans/positions near the e-book most of the time

5 Constantly Attentive to the e-book for entire interval
engaged Exhibits enthusiasm or interest for entire interval
and

leans/positions near the e-book for entire interval
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Conversational Interactions. Two dimensions of conversational interactions will be measured.
First, the type of conversational content will be coded using a coding scheme adapted from
Munzer and colleagues (2019). | will code parent and child utterances for a specific type of
content category: Textual talk, extratextual talk, text reading, format related, negative format
related, and off task. Each utterance can only fall in one category. The total number of parent and
child utterances will be calculated in order to determine the proportion of each category present.
Second, the quantity and quality of child and parent speech will be measured such as the mean

length of utterance, vocabulary diversity, and the amount of conversational turns.

Parent

Extratextual Talk These discussions derive from techniques that prompt a
child to expand and elaborate on concepts related to the e-
book story. These are defined as follows: parent asks open-
ended question, expands on an idea the child has, repeats
what the child says, or relates the story content to the
child’s experience.

Textual Talk These discussions are related to story content but do not
elicit the same quantity of child verbalizations as dialogic
verbalizations. These are defined as follows: parent labels
something, asks a simple question requiring only a name or
label, makes a pointing request of the child, makes an
attention prompt, or talks about the process of reading.

Text reading Parent reads directly from the e-book text.
Format related These are verbalizations that are related to the e-book
format.

Parent comments on, asks a question about, or adds

a directive regarding an aspect of the tablet

interface.

Negative format related Parent makes a negative directive that is related to the e-
book

format. For instance, the parent tells the child not to do
something related to how the tablet functions.

Off task These are unrelated to the e-book content or e-book format
and include all other parent verbalizations that are not
categorized as above.

Child
Book related Child labels a picture, answers a parent question, repeats
what
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the parent is saying, or talks about a function of the e book.

Negative Child says no or makes a comment in a defiant or negative
manner.
Other These are verbalizations that do not fall into the above

categories. Unintelligible utterances that are not clearly
related to the e-book were also included.

Figure B.1. Average composition of conversational content of parents and children

100% A 100% A
90% A 90% A
80% A 80% A
20% 1 Off Task 20% 4
Negative
60% H Format 60% -
& & m Off Task
?39 B Format E’
S 50% A S 50% A B Negative
(8] [S)
E M Text Reading E Format
40% A 40% m Book
Book Talk
30% A 30% A
H Dialogic
20% A 20% A
10% A 10% -
0% - ' 0% A

Note. This figure represents the average proportion of utterances in the various content categories
measured. The graph to the left shows the composition of conversational content for parents. The
graph to the right shows the composition of conversational content for children.
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Table B.1. Descriptives of e-book and pizza interactions

E-book Pizza
Mean SD (Range) Mean SD (Range)
MLU 524 1.47(2.80-8.31) 5.03 0.85(2.45-7.53)
Types* 17.41 12.38 (2.73-69.50) 23.11 5.05(11.00-33.00)
g Tokens* 41.78 32.84 (3.09-155.50)  74.13 23.36 (25.56-139.40)
&  Questions™ 0.29 0.19(0.00 -0.83) 0.35 0.11(0.11-0.59)
MLU 3.07 1.07 (0.00-6.21) 3.05 1.02(0.00-5.97)
Types* 5.42  3.32(0.00-14.00) 10.42 4.70 (0.00-20.50)
Z  Tokens* 10.46 8.89 (0.00-38.00) 24.25 14.47 (0.00-66.00)
S Questions* 0.17 0.17 (0.00-0.67) 0.09 0.09 (0.00-0.50)
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