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Abstract: Screen time, defined as estimates of child time spent with
digital media, is considered harmful to very young children. At the same
time, the use of digital media by children under 5 years of age has
increased dramatically, and with the advent of mobile and streaming
media can occur anywhere and at any time. Digital media have become
an integral part of family life. Imprecise global screen time estimates do
not capture multiple factors that shape family media ecology. In this
Element, we discuss the need to shift the lens from screen time
measures to measures of family media ecology, describe the new
Dynamic, Relational, Ecological Approach to Media Effects Research
(DREAMER) framework, and more comprehensive digital media
assessments. We conclude this Element with a roadmap for future
research using the DREAMER framework to better understand how
digital media use is associated with child outcomes.
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1 Introduction

Digital media are so pervasive that they are a fundamental part of the context in
which child development occurs. Decades of research have made one thing clear:
Digital media use and its effects were examined as a monolithic measure which
does not capture the complexity of the current digital media landscape. For this
reason, scientists and policymakers alike have called for more rigorous research
on children and media (Markey, 2018; Radesky et al., 2016a; Radesky & Hiniker,
2022; Reid Chassiakos et al., 2016) to inform both federal regulations regarding
child technology products and to provide guidance to parents of young children.
Researchers have frequently used global measures that ask parents to estimate the
amount of children’s time spent viewing media — colloquially known as “screen
time” — in a typical day or week. Screen time has been negatively associated with
many child development outcomes (e.g., Christakis et al., 2018; Madigan et al.,
2020; van den Heuvel et al., 2019). However, the use of global estimates leads to
coarse and simplistic recommendations about reducing screen time that may not
work for all and may not address why digital media are being used by the family.
Capturing both the specificity and the complexity of the family media ecology
would inform more precise guidance and intervention. For example, if sleep is
disrupted because digital media are viewed immediately before bedtime, the
solution may be moving the time that digital media are viewed. It is also necessary
to consider everyday activities beyond media use to assess how media may either
displace those activities or potentially augment them.

In this Element, we summarize what is known about family media ecology
during early childhood and describe limitations in the current literature of how
digital media use is studied and conceptualized. Based on our review, we argue
that the approach to media effects research with children 5 years and under
needs to pivot. The Dynamic, Relational, Ecological Approach to Media Effects
Research (DREAMER) framework arose out of our current review of the media
effects research literature on children 5 years and under. We describe findings of
associations between screen time and child outcomes and point out the gaps in
this literature which necessitate a move to a new framework. Specifically, we
describe the DREAMER framework that takes a dynamic and relational
approach to media effects research that moves beyond more static conceptual-
izations of the associations between media use and child outcomes that have
dominated the field. We also highlight gaps in measurement that are needed in
order to test the DREAMER framework.

In this Element, we first review the empirical literature on the amount,
content, and context of media use that produce wide variations in family
media experiences. We argue that these variations necessitate a shift in lens
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away from traditional screen time paradigms toward understanding the family
media ecology. Next, we summarize some existing theories that have tried to
address the complexity of media exposure as well as theoretical frameworks
that have not yet been applied to this topic but have the potential to inform
a more comprehensive framework. Following this theoretical review, we intro-
duce the DREAMER framework to illustrate how prior theories can be
expanded to consider dynamic and relational processes that unfold across
time to better represent the family media ecology. We also present a case
study to illustrate the DREAMER framework based on shifts in family media
ecology that occurred during the COVID-19 pandemic. Next, we highlight
limitations in current measures of children’s digital media use and advocate
for more comprehensive measurement approaches that are needed to better
capture the family media ecology and to test the DREAMER framework. We
conclude with future directions to test the DREAMER framework aimed at
better understanding children growing up in the digital world.

2 Review of the Literature: Shifting the Lens from “Screen Time”
to “Family Media Ecology”

2.1 Traditional Measures of Screen Time

Traditionally, research on media effects in children 5 and under has focused on
screen time, often characterized as the amount of time children spend viewing
screen media in a typical day or week. Although patterns are similar across many
countries (e.g., Bellagamba et al., 2021; Goh et al., 2016; Gueron-Sela et al.,
2023; Sundqvist et al., 2021; Takahashi et al., 2023), screen time is most studied
in the U.S. context. Most U.S. families with young children own a smartphone
(97%) or tablet (78%), and nearly half (46%) of 2- to 4-year-olds had their own
mobile devices (smartphone or tablet) in 2020 (Rideout & Robb, 2020). Due to
the increased accessibility of mobile devices, mobile use increased dramatically
in the last decade. Additionally, mobile device use differs across demographics
such as race. For example, mobile device use by White children 8 years and
younger increased from an average of 4 minutes per day in 2011 to 37 minutes
per day in 2020, while mobile device use for Black children increased from
8 minutes per day in 2011 to 104 minutes per day in 2020 (Rideout & Robb,
2020). Among low-income households, as many as 75% of young children
own their own tablet, and most parents own smartphones (Kabali et al., 2015).
The manner that young children view media has changed since the rapid adoption
of mobile devices and increased availability of broadband internet. The propor-
tion of time spent on online platforms like YouTube (37%) and streaming content
(like Netflix, 29%) is higher than live or on demand television (23%; Radesky
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etal., 2020c; Rideout & Robb, 2020). Daily screen time also increases with child
age, averaging 49 minutes for children 02 years old, 2.5 hours for children 2—4
years old, just over 3 hours for children 5-8 years old, and about 5.5 hours for
children 8—12 years old (Rideout & Robb, 2020; Rideout et al., 2022). During the
COVID-19 pandemic, some young children also had access to school-issued
devices for virtual or hybrid learning that has helped shape their media habits
(Katz et al., 2021).

Prior research has done much to identify correlates and stability in screen
time. Decades of research have examined associations between TV viewing and
child outcomes (Reid Chassiakos et al., 2016). For example, more screen time
during early childhood is associated with attentional and self-regulation prob-
lems (e.g., Barr et al., 2010a; Christakis et al., 2018; Ribner et al., 2021), delays
in language development (e.g., Christakis et al., 2009; Madigan et al., 2020;
Sundqvist et al., 2023; Takahashi et al., 2023; van den Heuvel et al., 2019),
obesity (Ramirez-Coronel et al., 2023; Robinson et al., 2017), and sleep dysre-
gulation (Cheung et al., 2017; Garrison et al., 2011; Lund et al., 2021;
Mallawaarachchi et al. 2022). More screen time is also correlated with poorer
social skills and school readiness (e.g., Barr et al., 2010a; Barr & Linebarger,
2017; Reid Chassiakos et al., 2016). For example, Madigan and colleagues
(2020) used data from the Strengths and Difficulties Questionnaire, a clinical
screening tool, to demonstrate longitudinal associations between overall screen
time and developmental risk, but processes that explain the association between
screen time and risk remain unclear. There is a similarly robust (albeit newer)
literature on time spent on video games, social media, and smartphone use;
however, this literature is primarily focused on older children and adolescents
(Barr & Linebarger, 2017; Blumberg & Brooks, 2017).

The rigor of prior research on young children’s screen time is limited by
measurement methods that have not kept pace with the evolution of technology.
Amid such ambiguity, parents, educators, and policymakers often remain polar-
ized about the adoption of digital devices, acting with either extreme concern or
overly optimistic enthusiasm (Lauricella et al., 2017). The need for more rigor
and more practical guidance for parents requires a reconceptualization of young
children’s screen time that reflects the complexity of children’s digital worlds.

2.2 The Family Media Ecology

Technology is the leading reason U.S. parents believe parenting is different
today than it was 20 years ago (Auxier et al., 2020). This is true among the 68%
of parents who feel parenting has become more difficult and the 7% who feel it
has become easier. Research examining the role of media similarly illustrates
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the rapidly changing experiences of parenting in the digital age. The complexity
in the environment is perhaps because of the degree of digital media saturation
levels in homes, the proliferation of different internet-connected devices and
platforms used by (but not always designed for) young children, and increasing
presence of marketing, user-generated content, and automated systems. The
sole use of screen time as an outcome measure is no longer adequate to
understand the processes that explain the effects of digital media use on
children, given a changing media landscape and a growing awareness that the
overall family media ecology must be considered. In addition to the amount of
time spent using media and other family activities, family media ecology
comprises a set of factors that both directly and indirectly influence all members
of the family system, including children, via both the content and context of
exposure. It is now recognized that developmental outcomes are predicted by
not only the amount of time that children interact with digital media, but also
how each family member is using media and what type of media they are
engaging with (Barr & Linebarger, 2017).

We use the term “ecology” to represent the multiple interrelated family
members, behaviors, and processes that exist in households and influence
each other in dynamic and bidirectional ways over time. For example, parents’
media usage on all devices (television, computers, smartphones, and tablets) is
one of the strongest predictors of children’s screen use behaviors from infancy
to 8 years of age (Anderson & Hanson, 2017; Bleakley et al., 2013; Connell
et al., 2015; Goh et al., 2016; Lauricella et al., 2015; Nikken & Schols, 2015;
Pempek & McDaniel, 2016). This association is explained by informal learning
and norm-setting, how family routines are structured, and the functional uses of
media in households (e.g., for entertainment, for stress relief). Factors con-
sidered as constituents of the family media ecology include individual parent
characteristics, such as parent mental health, which is linked with children’s
media exposure (e.g., Bank et al., 2012; Conners et al., 2007; Coyne et al., 2021,
Goh et al., 2016; McDaniel & Radesky, 2020; Nikken & Schols, 2015; Pempek
& McDaniel, 2016; Tombeau Cost et al., 2020). Structural forces surrounding
the family, such as household income (Anand & Krosnick, 2005; Przybylski &
Weinstein, 2017), and race and ethnicity-related processes, such as marginal-
ization (Calvert et al., 2005; Connell et al., 2015; Lauricella et al., 2015; Rideout
& Robb, 2020), also shape the family media ecology. Specifically, low-income
minority children are exposed to more screen time, than are children from
higher-income households (Anand & Krosnick, 2005; Calvert et al., 2005;
Goh et al., 2016; Przybylski & Weinstein, 2017). Conversely, higher parental
education and family wealth are associated with lower child media usage,
amounting to a difference of 30 minutes per day in children 0 to 8 years
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(Rideout, 2017) and about 2 hours per day for 8- to 18-year-olds (Rideout, 2015)
compared to families with lower education and wealth.

In the sections that follow, we illustrate that digital media effects are not
invariant; they depend on the media content and design (e.g., Barr et al., 2010a,
b; Barr et al., 2020; Barr & Linebarger, 2017; Bus et al., 2020; Linebarger et al.,
2014; Wright et al., 2001) and several aspects of media use context related to the
family media ecology (e.g., Kirkorian et al., 2009; Kirkorian et al., 2019;
Neuman et al., 2020; Zack & Barr, 2016). We discuss each in turn.

2.3 Digital Media Content

Content has been shown to be a better predictor of outcomes than screen time
alone (Barr & Linebarger, 2017). Generally, poorer quality content is associated
with negative outcomes and better quality with positive outcomes for children.
Content analyses have provided detailed information about media features that
promote or hinder learning and other social and emotional outcomes (e.g.,
Fenstermacher et al., 2010a; Hirsh-Pasek et al., 2015; Linebarger et al., 2017,
Meyer et al., 2021) and predict academic developmental trajectories (Anderson
et al., 2001). In this section, we summarize the comparatively large body of
literature on content and design considerations for traditional screen media (e.g.,
broadcast television and movies) and the emerging literature on interactive
touchscreen media (e.g., mobile applications, electronic books).

2.3.1 Traditional Screen Media

Video content remains the most common form of digital media for children 5
years and under, making up approximately 73% of viewing time, although it is
increasingly viewed in streaming formats on multiple devices, from traditional
family television sets, to tablets and smartphones (Rideout & Robb, 2020).
Educational television programs designed explicitly for young children (e.g.,
Sesame Workshop and PBS Kids programming) have been associated with
greater school readiness and better long-term educational trajectories, particu-
larly for children who live in lower-income homes and children of color (e.g.,
Anderson et al., 2001; Linebarger et al., 2014; Wright et al., 2001). Video
content may also promote positive outcomes via prosocial behaviors that
media characters model. Educational and prosocial content often models
healthy emotion regulation strategies (e.g., Daniel Tiger’s Neighborhood;
Malti & Dys, 2018; Rasmussen et al., 2016). Exposure to well-designed chil-
dren’s programming is associated with long-term positive outcomes for lan-
guage and executive functioning (Anderson et al., 2001; Barr et al., 2010a;
Linebarger & Walker, 2005; Linebarger & Vaala, 2010). Even in infancy,
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children are shown to be attentive to media content that matches their interests
and is meaningful to them (Nikken & Schols, 2015). Well-designed video
content can also inspire high-quality parent—child interaction when parents
watch together with their children (Pempek et al., 2011).

Conversely, poorer cognitive and emotion regulation profiles in children have
been associated with lower-quality content and exposure to adult-directed or
background television (Barr et al., 2010a; Schmidt et al., 2008; Linebarger et al.,
2014). Prior research indicates longitudinal associations of longer daily televi-
sion viewing duration and low-quality media content with toddler externalizing
behavior (Tomopolous et al., 2007), preschooler behavioral problems
(Verlinden et al., 2012), and lower early childhood psychosocial well-being
(Pagani et al., 2010). Exposure to high levels of background TV, much of which
may be adult-directed rather than child-centered and educational, has been
associated with later emotional reactivity, externalizing behavior, and aggres-
sion in toddlers (Chonchaiya et al., 2015) and lower executive function in
preschoolers (Barr et al., 2010a).

2.3.2 Interactive Touchscreen Media

Touchscreen interfaces on smartphones and tablets can also include interactivity
that shapes the impact of content on children. Interactive apps and platforms
provide contingent responsiveness to children’s input, allowing feedback and
digital scaffolding in support of curricular goals. Interactive media are likely to
support children’s learning when the interactive features focus on, rather than
distract from, the lesson (Furenes et al., 2021; Kirkorian, 2018). Alternatively,
digital interactivity in the form of extraneous audiovisual effects or advertising
can distract from learning processes (Bus et al., 2020).

Hirsh-Pasek and colleagues (2015) used Science of Learning principles, which
are summarized in Table 1, to describe how effective educational programming
can be designed in mobile app form. Educational approaches to interactive design
emphasize children’s “minds-on” rather than automatic engagement, interactive
features that support learning activities, meaningful curricula, and supporting
social interactions around the app. In other words, the effects of interactive
technology depend on the quality of content (e.g., Is the app based on an
educational curriculum?) and aspects of interactive design (e.g., Do ads disrupt
the play experience? Are the tasks repetitive versus “minds-on”?) (Hirsh-Pasek,
et al., 2015). However, detailed coding of the top-rated or top-downloaded
“educational” apps in the Google Play Store and Apple App Store demonstrated
that these features occur only infrequently in commercial products (Meyer et al.,
2021). Moreover, many apps and child platforms that are marketed as educational
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Table 1 Science of learning pillars as characterized by Hirsh-Pasek et al. (2015).

Category Description

Pillar 1: Active Learning Gameplay is minds-on. It is not repetitive/
closed-loop; provides flexibility for child to
generate responses; does not spoon-feed

Pillar 2: Engagement in the  Enhancements act to support learning, do not

Learning Process distract from it or over gamify
Pillar 3: Meaningful Content is meaningful to the child and relates to
learning everyday life or is taught in a way that can be

easily integrated

Pillar 4: Social interaction Provides opportunities for contingent
interactions with parasocial character defined
as a one-sided, emotionally tinged
relationships with media characters such as
Elmo (Richards & Calvert, 2017), or space for
co-viewer to co-play

are frequently monetized through advertisements (Meyer et al., 2018), data
collection (Zhao et al., 2020), and nudges to make purchases (Radesky et al.,
2022).

As with television and video content, the quality of interactive design may also
shape parent—child interaction around media. The interactive design affordances
and monetization of children’s digital products have the potential to influence
how children learn from digital media and how digital media could displace or
interrupt other daily activities or relational processes. For example, observational
research demonstrated that parents had difficulty getting their young child’s
attention (Hiniker et al., 2018b) and social reciprocity decreased (Munzer et al.,
2019) when apps were fast-paced and had high levels of interactive design. In
a laboratory-based experiment, toddlers showed more negativity toward their
parents when prompted to transition away from a nursery rhyme app on a mobile
device, compared to the same content in a print book (Munzer et al., 2021).

Interactive design features have unique implications for the types of digital
media content children view. Radesky and colleagues (2020) tracked the mobile
devices of preschool-aged children and found that the most commonly used
media were mobile games and YouTube, which were used for an average of
1 hour per day. Such apps use multiple strategies to increase usage time and may
expose infants and young children to more consumerist, age-inappropriate, and
violent content (Munzer et al., 2022). The content of these channels and apps
and their impact on children’s development is poorly understood. Design
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features that merit further study include engagement-prolonging design (e.g.,
autoplay, behavioral reinforcement with frequent rewards) as engagement-
prolonging design may be more likely to displace other important developmen-
tal opportunities for young children and may have associations with greater
child behavioral difficulties when transitioning off devices (Munzer et al.,
2022). However, the vast array of interactive apps, immersive games, and
platforms now popular with young children poses measurement challenges
as interactive design analysis is time- and labor-intensive. In addition, now
that video, audio, and game content is personalized for child users through
automated filtering and recommender systems, researchers need to understand
how algorithmic decision-making shapes the media experience of young
children.

2.4 Context of Digital Media Use

Despite the importance of context, most research focuses on child behavior
and development in isolation, ignoring the ways in which children’s media
use is embedded within the family media ecology (Barr et al., 2020).
Although there are many different contexts in which children use media,
we focus on four relational and family systems contexts that are particu-
larly important to understanding child media use within the larger family
media ecology: parental mediation, technoference, motivations for using
digital media, and structural factors.

2.4.1 Parental Mediation

Parental mediation strategies have been studied quite extensively. Parental
mediation guides how children learn the function of media, how to operate
a device, and how to interpret the content (Nikken & Schols, 2015). For
mediation of television, three general categories have emerged: (1) restrictive
time and content limits; (2) active parental discussion of content; and (3) co-
viewing for education and entertainment (Nikken & Schols, 2015; Piotrowski,
2017; Valkenburg et al., 1999). Parents typically use restrictive media practices
to limit inappropriate content, whereas they are more likely to actively mediate
educational content (Nikken & Schols, 2015). Like screen time, structural
factors also predict parental mediation (Connell et al., 2015; Wang et al.,
2023). For example, in a study conducted in the United States, younger parents
and fathers were more likely to co-engage with video games and mobile
technology than older parents and mothers, and Latine/x parents were more
likely to co-engage with tablet computers compared to White parents (Connell
etal., 2015). Device type also matters. For instance, parents of children 8 years
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and younger were more likely to report co-engagement with television and
books than with smartphones and tablet computers (Connell et al., 2015).
Parental attitudes about media also influence mediation practices (Nikkens &
Schols, 2015; Piotrowski, 2017; Valkenburg et al., 1999; Wang et al., 2023). For
example, a meta-analysis of predictors of parental mediation showed that
parents who had more positive and more negative attitudes toward media and
had higher levels of parental involvement were more likely to engage in active
mediation practices compared to parents without strong positive or negative
attitudes toward media (Wang et al., 2023). The biggest predictors of restrictive
media practices were child age and parent media attitudes, with more restrictive
practices used for younger children and parents with more negative attitudes.

For very young children, active mediation frequently takes the form of joint
media engagement (JME), defined as the extent to which parents actively
engage with their children during media use (e.g., playing games together,
talking about the content). JME has been examined during television viewing,
e-book reading, and app use (Dore et al., 2018; Fidler et al., 2010; Lauricella
et al., 2009, 2014; Zack & Barr, 2016). Learning from media during early
childhood is limited by children’s cognitive and memory constraints (e.g.,
Barr, 2013). However, high-quality JME can help overcome such constraints
to increase young children’s learning. For example, JME significantly increased
15-month-olds’ transfer of learning from a touchscreen to the physical world
(Zack & Barr, 2016). Similarly, Heimann and colleagues (2021) showed that
JME also enhanced imitation learning in 2-year-olds.

JME also enhances adult—child conversations, which create new opportunities
for early word learning. Lavigne and colleagues (2015) found that parents
included more new words per utterance during co-viewing, and this extra vocabu-
lary carried over after the television program ended, resulting in richer parental
language during a subsequent free play episode. The authors speculated that high-
quality educational content could provide parents with topics that might be of
interest or model language that parents could use with their young children. Such
opportunities may explain why JME appears to buffer the negative effects of early
media use on children’s language and literacy development (Dore et al., 2020).
They may also explain why JME combined with the use of educational content is
associated with greater vocabulary, whereas solitary media use is associated with
mostly neutral or negative language and cognitive outcomes (Madigan et al.,
2020; Sundqvist et al., 2021). For example, in a study of low-income Latine/x
mothers and their children, Mendelsohn and colleagues (2010) found that the
degree to which parents reported actively discussing educational media content
when their children were 6 months old predicted their children’s language
outcomes at age 14 months. Specifically, verbal interactions during educational
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content at age 6 months were associated with better language outcomes at age 14
months. Similarly, Rasmussen and colleagues (2016) found that the effectiveness
of a prosocial program aimed at 2- to 4-year-olds was maximized by parent
reports of consistent active mediation practices in the home.

The benefits of IME for language and literacy extend to other forms of digital
media use, including e-books and video chat (Krcmar & Cingel, 2014;
Lauricella et al., 2014; Strouse & Ganea, 2016, 2017). For example, in an
experimental study of JME during video chat, children learned more words
when their caregiver engaged in JME with the child than when their caregiver
did not engage in JME (Myers et al., 2018). In some cases, carefully designed
digital media may deliver some of the learning enhancements provided by JME.
For example, Dore et al. (2018) found that children comprehend some content
from e-books using audio narration, indicating that using e-books independ-
ently may be a worthwhile activity for preliterate children while caregivers are
otherwise occupied. However, results also show that children recall the most
information about the e-book after reading with a parent.

Other research suggests there may be individual child differences in the
benefits of JME. For example, JME disproportionately enhanced learning for
children with lower vocabulary and executive functioning scores, probably
because adults tailored the information to meet the needs of individual children
(Strouse & Ganea, 2016). Overall, JME is likely to be highly effective and
protective because learning from media is cognitively challenging and requires
that children learn the features of different media types and the affordances of
each device. In the face of such challenges, JME is currently the most effective
way to tailor learning from media during early childhood (Barr, 2019b).

The majority of JME research focuses on parent—child media co-use. One
factor that is almost entirely overlooked in this research is the role of siblings.
Older siblings are likely to influence screen time and content choice. Moreover,
JME patterns are likely to differ for family media use with siblings of different
ages versus one-on-one parent—child interactions. Similarly, the literature rarely
considers the influence of more than one caregiver, such as the degree to which
parents in the same family system adopt similar media rules and practices.
Going forward, media effects research could be expanded to better reflect the
entire family media ecology.

2.4.2 Technoference

Technology use and the presence of technology can distract, interrupt, and intrude
on parenting and parent—child interactions, which is termed technoference (e.g.,
McDaniel & Coyne, 2016; McDaniel & Radesky, 2018a; McDaniel, 2020).
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Technoference is common across a variety of child activities (e.g., feedings/
mealtimes, indoor and outdoor play). Early research on technoference focused
on the impact of background television, demonstrating a decrease in the quality
and quantity of parent and child play and social interactions in the presence versus
absence of background television (Pempek & Kirkorian, 2020). For example, in
experimental research with parents and their 12- to 36-month-old children,
background television decreased parents’ and children’s interactions, parents’
responsiveness to their children’s bids for attention, and the degree to which
parents actively engaged in their children’s toy play (Kirkorian et al., 2009).

More recently, research has expanded to examine technoference in the context of
parents’ smartphone use. During parental smartphone use, examples of associated
technoference include decreases in appropriate and timely responses to children’s
bids for attention (Abels et al., 2018; Domoff et al., 2020; Elias et al., 2021; Ewin
et al., 2021; Hiniker et al., 2015; Kiefner-Burmeister et al., 2020, Vanden Abeecle
et al., 2020), reduced awareness of dangerous situations or injuries (Elias et al.,
2021), reductions in joint play, conversations, or engagement (Ewin et al., 2021;
Konrad et al., 2021b; Krapf-Bar et al., 2022; Ochoa et al., 2021; Linder et al., 2022),
decreased sensitivity/warmth (Konrad et al., 2021b; Radesky et al., 2014a; Ventura
et al., 2019), increased child behavior problems (Linder et al., 2022; McDaniel &
Radesky, 2018b; Radesky et al., 2014a; Vanden Abeele et al., 2020), and poorer
language learning (Reed et al., 2017). For example, in observations of caregivers
and young children in fast food restaurants, many parents showed high attentional
absorption with smartphones, which co-occurred with less parent—child conversa-
tion and more child behavior escalation (Radesky et al., 2014a). In another study,
when mothers used smartphones around their children, the mothers exhibited less
frequent verbal and nonverbal interactions with their young children during meals
(Radesky et al., 2015) and, when interviewed, displayed diminished capacity for
mentalization, or perspective-taking, about their child (Radesky et al., 2018b). In
addition, parent phone use during mealtime interactions is associated with lower
use of positive feeding practices like responsiveness to child hunger and fullness
cues, less frequent modeling of healthy eating behaviors, and greater use of less
desirable feeding practices such as use of food to regulate children’s emotions or
pressuring children to eat (Robinson et al., 2022; Ventura & Teitelbaum 2017,
Ventura et al., 2019; Vik et al., 2021). Associations between technoference and
child characteristics may be bidirectional: In a longitudinal study of parent techno-
ference, child externalizing behavior predicted parent technoference just as strongly
as parent technoference predicted increases in child externalizing behavior
(McDaniel & Radesky, 2018a).

A number of relational processes underlie the reciprocal association between
technoference and child behavior. As noted earlier, one likely mechanism is


https://doi.org/10.1017/9781108885751

https://doi.org/10.1017/9781108885751 Published online by Cambridge University Press

12 Child Development

disruption in parents’ emotional availability and their appropriate and timely
responses to children’s bids for attention (e.g., Domoff et al., 2020; Hiniker
et al., 2015; Kirkorian et al., 2009). During observational studies researchers
noted that parents often portrayed a flat affect when absorbed in mobile device
content. This flat expressionless face resembles a classic still-face (Konrad
et al., 2021a, b; Krapf-Bar et al., 2022; Myruski et al., 2018). Experimental
studies have shown that infants find such expressionless flat affect aversive and
often attempt to regain an adult’s attention via increased vocalization (Goldstein
et al., 2009). Eventually, infants may learn that the use of the smartphone is
a cue that their mothers are unavailable and wait to reengage only when the
smartphone is no longer in use (Konrad et al., 2021b). Researchers have posited
that withdrawal of positive affect during phone use might be a potential
explanatory mechanism for the negative outcomes associated with technofer-
ence. To test this hypothesis, researchers designed experimental studies. For
example, Krapf-Bar et al. (2022) conducted a study of the relation between
mobile phone disruptions and joint activity between mothers and infants at 12
months. Mobile phone disruptions due to texting were more likely to disrupt the
formation and duration of joint attention and joint activity between mothers and
their 1-year-olds than a social disruption caused by an experimenter talking to
the mother. Another study compared differences between smartphone text
disruptions and a non-digital disruption via a paper-and-pencil survey
(Konrad et al., 2021b). In both interruption scenarios, maternal responsiveness
and infant positive affect decreased, suggesting that it is not only technology
disruptions that interrupt social exchanges. Higher levels of absorption during
the task were related to lower levels of responsiveness to both digital and
nondigital distractions. However, while both technological and analog behav-
iors may disrupt interactions, smartphone use may be more frequent and
disruptive due to the frequency of notifications and ubiquity of parental smart-
phone use, leading to larger cumulative effects over time (McDaniel, 2021).

It has not been established whether the effects of technoference on parent—
child interactions differ as a function of the content and context of parental
phone use. Activities such as parental social media use or checking and
responding to work emails may result in higher levels of absorption, whereas
brief glances at notifications may not interfere with ongoing parent—child
interactions. Furthermore, individual differences in how parents split their
attention between their children and the digital screen are likely to influence
the degree to which the phone use and background television are experienced as
technoference (Kirkorian et al., 2019; Konrad et al., 2021a). Beyond the amount
of overall household media use, parent’s own media use patterns and their
motivations and responses to media are often overlooked. Millennial and Gen
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Z parents have grown up with access to a wide array of media resources. This
technology use may also support parents through mechanisms such as stress
relief or access to support or resources (Radesky et al., 2016c; Torres et al.,
2021). Specifically, smartphone use during breastfeeding is common, and
although parents report they felt guilty, they also report benefits such as
distraction, connection with others, or staying awake at night which is associ-
ated with persistence in breastfeeding (Coyne et al., 2022a). Additional research
is needed to track the long-term effects of technoference on children.

2.4.3 Motivations for Media Use

Family digital media use does not occur at random. Instead, it is often motivated
by parents’ needs and goals for themselves and their young children. Yet,
research often overlooks the reasons that parents use technology, and parents
are seldom asked why they use media (Nikken, 2019; Nikken & Schols, 2015).
When asked, parents of young children report using media to meet a wide range
of needs (Nikken, 2019). Commonly reported reasons for child media use
include keeping the child busy or entertained when the parent is occupied,
taking a break from childrearing, and using media to regulate children’s behav-
ior or emotions (Nikken, 2019). Parents’ motivations for media use may shape
children’s media exposure. For example, Nikken and Schols (2015) reported
that children spend significantly more time using mobile devices and have more
electronic screens in their bedrooms when their parents endorse the statement
that digital media provide a moment of rest.

The fact that digital media serve so many functions might explain why
children’s digital media use is predicted by parenting stress (Madigan et al.,
2020), maternal depression (Bank et al., 2012; Coyne et al., 2021; Pempek &
McDaniel, 2016), poor maternal relational well-being (Tombeau Cost et al.,
2020), and low child self-regulation (Coyne et al., 2021; McDaniel & Radesky,
2020; Nabi & Krcemar, 2016). The many functions of media use may also
partially explain why media use is higher among lower-resourced and minority
families (Rideout & Robb, 2020), and why media use was higher during the
COVID-19 pandemic than before the pandemic (Hartshorne et al., 2021).
Indeed, some scholars have called for reframing child media use as an indicator
of parental distress (Hartshorne et al., 2021). The relation between parents’
mental health and family media use is not straightforward. Researchers have
found some motivations for media use to be constructive in meeting parents’
needs in supportive ways (e.g., bonding over shared media, connecting with far-
away family). For instance, depressed or highly stressed mothers choose more
child-directed, educational media than their non-depressed or less-stressed
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counterparts (Bank et al., 2012; Pempek & McDaniel, 2016), suggesting that
depressed or stressed mothers may use media to provide cognitive stimulation
for their children. More information about the types of media and media use
practices associated with contextual stressors is needed.

Other investigators have found that some types of media use may displace
high-quality parent—child interactions (Kirkorian et al., 2009, 2019; Radesky
et al., 2015). Some parental motivations for media use (e.g., to enable parents’
escape from stress or parenting, to regulate children’s emotions or behavior)
may be problematic for early socioemotional development (Coyne et al., 2021;
McDaniel & Radesky, 2018). Using media to calm young children may be
particularly problematic for the development of self-regulation by removing
opportunities for children to learn and practice self-regulatory skills (Coyne
et al.,, 2021; McDaniel & Radesky, 2018). Such regulatory uses of mobile
devices to calm children have been associated cross-sectionally with social-
emotional delays (Radesky et al., 2016d) and worse emotional knowledge and
reactivity (Coyne et al., 2023b). Longitudinal findings are fewer and provide
mixed results. Some studies have shown that regulatory media use predicts
negative outcomes of higher emotional reactivity (Gordon-Hacker & Gueron-
Sela, 2020). In contrast, other studies have demonstrated that regulatory media
use predicts positive outcomes of higher levels of empathy in preschoolers
(Coyne et al., 2023b).

The reasons parents use digital media for and around their young children
may shape the content and context of media use. For example, using digital
media to escape or regulate might lead to more solitary media use, less joint
media engagement, and selection of streaming media or apps with exploit-
ative features that keep children engaged for prolonged periods of time
(Radesky etal., 2022; Radesky & Hiniker, 2022). The extent to which digital
media use disrupts positive parent—child interactions may explain why
children’s self-regulation has been linked to some types of media use but
not others. For example, TV viewing during infancy and toddlerhood,
especially viewing adult-directed or violent content, is associated with
children’s worse emotion and attention regulation (Barr et al., 2010a;
Gueron-Sela & Gordon-Hacker, 2020; McDaniel & Radesky, 2018;
Zimmerman & Christakis, 2007).

Finally, the literature points to bidirectional relations between parents’
mental health, parent and child digital media use, and child behavior. That is,
more challenging child temperament (i.e., negative affect, low effortful
control) predicts increased parental stress, in turn predicting increased
digital media use for parents and children (Coyne et al., 2021; McDaniel &
Radesky, 2018, 2020; Shin et al., 2021). The state of the research
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underscores the importance of the early caregiving environment for the
development of self-regulation and that media may be one feasible target
for intervention. There are limitations in the extant literature such that there
is little research predicting positive media motivations (e.g., to bond and
relax together). Researchers have also examined how motivations for child
and family media use and the type of media content chosen may
fluctuate day-to-day, or even hour-to-hour (Coyne et al., 2021). These deci-
sions may depend on the stress and well-being of the parent and the behavior
and temperament of the child. However, these moment-to-moment decisions
have received little empirical attention. Commonly used parent-report meas-
ures, which ask parents about their typical behaviors over two or more
weeks, may lack precision. Collectively, this research suggests a link
between parents’ own needs and their use of digital media with and around
children, but much remains to be learned about the short-term dynamic
processes that shape media decisions for children in the moment and how
such decisions may accumulate over time to affect longer-term child
outcomes.

2.4.4 Structural Factors

Structural factors, such as income inequality, institutional racism (e.g., in
housing or educational opportunity), and disinvestment in marginalized
communities, shape multiple child development outcomes through the
opportunities available to families. Parents who use more digital media
often come from low-SES backgrounds (Lauricella et al., 2015; Rideout &
Robb, 2020), suggesting there may be functional uses of media for families
with fewer resources compared with middle- or upper-SES families. Clear
evidence is emerging of disparities in access to quality content and/or stable
internet connections by SES (socioeconomic status) (Katz et al., 2019, 2021;
Ramsetty et al., 2020; Sen & Tucker, 2020). For example, children of parents
with a high school degree had significantly higher mobile device use
(155.2 minutes/day) compared to parents with an advanced degree (82.3 min-
utes/day), were 8 times more likely to use YouTube (Radesky et al., 2020c),
and had a two- to threefold higher rate of using apps that illegally collect
private data (e.g., device identifiers that marketers use for behavioral adver-
tising, Zhao et al., 2020). Communities of color are more likely to be targets
of marketing of unhealthy products and financially exploitative services
(Radesky et al., 2020b), which serve to maintain inequities in access to
quality input. SES and related psychosocial constructs are often examined
as confounders or moderators in child media research, but research also
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needs to consider the ways that structural inequality is interwoven with
family opportunity, media ecology, and the digital ecosystem itself.

2.5 Child Outcomes: A Focus on Content and Context

Here we describe associations between media use and more specific outcomes
illustrating the importance of considering the content and context of exposure.
Clearly this review does not encompass all relevant child outcomes, but we
highlight a few that tend to be more specific to early childhood and that have
been studied extensively. In every case, associations between digital media use
and child outcomes differ based on the media content, the context of media use,
or both. We also focus on lessons learned from media use data collected during
the COVID-19 pandemic.

2.5.1 Sleep

Systematic reviews provide consistent evidence that exposure to screen-based
media in infancy, toddlerhood, and early childhood is negatively associated
with sleep duration (Lund et al., 2021; Moorman et al., 2019; Zhang et al.,
2021). Mallawaarachchi et al.’s (2022) meta-analysis reported that poorer sleep
outcomes were associated with everyday use of a tablet or smartphone (see also
Cheung et al., 2017; Chindamo et al., 2019). Some studies have shown that
higher levels of screen exposure were associated with prolonged sleep onset
latency (Bellagamba et al., 2021; Cheung et al., 2017; Xu et al., 2016). In
a longitudinal study that controlled for several demographic variables, Benita
and colleagues (2020) found that parental use of media to calm 22-month-old
infants predicted longer latency to fall asleep at 26 months and that more media
exposure at 22 months was associated with less nighttime sleep at 26 months.
Findings on sleep fragmentation (number of times a child wakes during the
night) and clinically meaningful sleep problems are mixed (Bellagamba et al.,
2021; Cheung et al., 2017; Xu et al., 2016; Zhang et al., 2019).

Bellagamba and colleagues (2021) provided evidence for the importance of
digital media context when examining associations between digital media use
and child sleep. These researchers collected data using a media questionnaire
and the Brief Screening Questionnaire for Infant Sleep Problems (BISQ; Sadeh,
2004) from parents of children under 3 years of age. The BISQ measures the
estimated amount of time an infant sleeps during the night and naps during
the day, the number of times an infant wakes during the night, and sleep
problems. Media use was associated with less mature sleep patterns.
Critically, these associations differed based on several contextual factors. For
example, when there were more devices available in the household, young
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children went to bed later and had less nighttime sleep and more daytime sleep.
Parents’ motivations for digital media use also mattered. When parents used
media to occupy the child and when they reported higher overall levels of media
use, children also had later bedtimes and less nighttime sleep.

Given rapid changes in sleep patterns during early childhood, findings also
vary as a function of the age of the child as well as the device type. Researchers
have posited that the timing of exposure is important as media before bedtime
might increase behavioral arousal or displace parent—child interaction during
sleep routines, both of which might disrupt sleep onset and quality (Cheung
et al., 2017; Mallawaarachchi et al., 2022; Lund et al., 2021). Longitudinal and
experimental research that considers the content and the context (e.g., timing of
media exposure) is needed to disentangle these potential processes. Advanced
techniques, including actigraphy and passive sensing, should be used to detect
how sleep is disrupted and how sleep patterns change as a function of child age.
Such methods could detect whether sleep onset is disrupted by different forms
of content, or whether there are changes in nighttime wakings due to notifica-
tions or media use during the night. Interventions would then be tailored based
on these findings.

2.5.2 Language

Viewing low-quality TV content is associated with language delays in young
children, whereas viewing high-quality educational programs is protective and
associated with higher vocabulary (Celenn Yoldas & Ozmert, 2021; Jing et al.,
2023; Madigan et al., 2020). High-quality educational content can promote
language development through children’s word-learning and parents’ infant-
directed speech. For example, Linebarger and Walker (2005) analyzed whether
televised content was associated with vocabulary trajectories between 6 and 30
months of age, collecting data at 3-month intervals. Educational content, inter-
active narratives, and content with familiar characters were associated with
vocabulary growth. This finding may be due to word learning from media
designed to teach vocabulary, as evidenced by a meta-analysis (Jing et al.,
2023). Furthermore, unlike adult-directed television (Pempek et al., 2014),
infant-directed videos specifically designed to model positive parent—infant
interactions succeed in increasing parent—child interaction quality (Pempek
et al.,, 2011) and the lexical diversity of parents’ infant-directed speech
(Lavigne et al., 2015).

Conversely, media exposure affects the language environment and often
reduces child—adult interaction because it does not facilitate socially contin-
gent conversational turns with a language partner whose responses are
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immediate, reliable, and accurate in content and relevance (Anderson &
Hanson, 2017). As described earlier, family media use can create digital
distraction that affects the amount and quality of family interactions. Such
technoference has implications for young children’s language development.
For example, brief interruptions to parent—child interactions via a phone call
disrupted word learning in toddlers (Reed et al., 2017). JME has the potential
to foster greater parent—child interaction. However, while some parents pro-
vide descriptions and even pause videos to discuss content with some success,
such language-rich interactions tend to occur less often than during face-to-
face interactions (Strouse et al., 2013). Without the support of an active
mediating adult, media alone cannot scaffold the content to meet the specific
needs of very young children.

Researchers hypothesize that solitary use of media by the parent or the child
might be negatively associated with the child’s language development (Dore
etal., 2020). However, if parents engage in JME and discuss the media content
with the child either during media use or in follow-up activities, then such
experiences might enhance language outcomes. For example, parents of
2-year-olds completed a media questionnaire and a child vocabulary measure
(Sundqvist et al., 2021). Researchers also provided audio recording devices to
parents who recorded the auditory environment of the child. The researchers
found that child vocabulary decreased as a function of parent-reported screen
time for the child, and child vocabulary was lower for parents who indicated
they used digital media during child routines (Sundqvist et al., 2021). On the
other hand, positive linguistic parental strategies, such as interactional turn-
taking with the child, JME, shared book reading, and use of mental state
language were positively associated with children’s vocabulary development
(Sundqvist et al., 2021). JME via video chat provides an even more enriched
context for early word learning (Myers et al., 2018). In sum, the quality of
parent—child verbal interactions surrounding digital media use is the key
predictor of child language outcomes.

2.5.3 Executive Function and Attention

Longitudinal studies have revealed complex patterns among digital media use,
attention, and executive function outcomes. In a longitudinal study, higher
levels of household media usage including maternal mobile usage and back-
ground televisions at 18 months predicted worse infant attention at 22 months
(Gueron-Sela & Gordon-Hacker, 2020). In this study, in addition to a traditional
measure of child screen time, the investigators collected measures of the family
media ecology, including parental use of digital media to regulate child
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behavior, use of background television, and maternal mobile usage. They
analyzed their data as a function of each media type and created a cumulative
measure which was a proportion of the maximum value of each media type.
Concurrent measures of focused attention were not associated with cumulative
family media use. However, higher cumulative family media use at 18 months
was associated with poorer focused attention at 22 months and at 26 months.
Similarly, in a short-term longitudinal study of 2- to 3-year-olds, which con-
trolled for a range of covariates including verbal ability, McHarg and colleagues
(2020) found no concurrent association between screen time and executive
function; however, screen time at age 2 negatively predicted child executive
function at age 3.

There is some evidence that media content may moderate associations
between digital media use and cognitive development. For instance, expos-
ure to adult-directed (but not child-directed) television at age 1 year nega-
tively predicted executive function at age 4 years (Barr et al., 2010a).
Similarly, viewing violent or non-violent entertainment television (but not
educational television) before age 3 years predicted attention problems at
age 7 years (Zimmerman & Christakis, 2007). Together, these findings
suggest that negative associations between early television viewing and
later attention and executive function depend on digital media content,
with child-directed and educational programs buffering the negative associ-
ations seen with adult-directed or non-educational content. However, these
studies did not include other contextual and parenting factors that might
mediate these associations. In addition, it is hard to interpret findings based
on global parent reports of screen time alone because, as mentioned earlier,
parents have wide-ranging motivations for using digital media with and
around their young children. For example, associations between children’s
digital media use and their attention development may be bidirectional, with
parents using digital media as a tool to regulate children with worse attention
and inhibitory control skills (Cliff et al., 2018).

To the extent that digital media use disrupts executive function and atten-
tion, digital media use may have broader implications for cognitive develop-
ment in general. For examples, Lin et al. (2015) found a higher frequency of
cognitive delay in a high-television exposure group compared to a matched
low-television exposure group in 2-year-olds; Tomopoulos et al. (2010)
found a longitudinal negative relation between television exposure at 6
months and cognitive development 1 year later; and Zhang et al. (2022)
found a difference in working memory capacity, with higher performance
among 3- to 5-year-olds who adhered to screen time recommendations
performing better than 3- to 5-year-olds who did not.
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2.5.4 Social Competence

Socioemotional skills, including a child’s ability to read and respond to social
cues, recognize and regulate emotional states, and adapt to external challenges,
have also been linked to early digital media use. Longitudinal studies have
demonstrated that early television viewing, and especially viewing adult-
directed or violent content, is associated with worse emotion and attention
regulation (Gueron-Sela & Gordon-Hacker, 2020; Hinkley et al., 2014;
McDaniel & Radesky, 2018; Zimmerman & Christakis, 2007). For example,
in a longitudinal study of 2- to 6-year-olds that controlled baseline levels of
emotional and social behaviors, early digital media use was associated with
later emotional problems but not social problems (Hinkley et al., 2014). As with
other outcomes, disruptions to routines due to digital media use were associated
with poorer social emotional outcomes (Raman et al., 2017). Processes are not
well understood but have been attributed to a range of factors, including
displacement of high-quality social interactions as described elsewhere.

Parents’ use of media to escape from stress and parenting or to regulate
children’s emotions and behavior may be particularly disruptive to infant socio-
emotional development (Coyne et al., 2021; McDaniel & Radesky, 2018).
Moreover, there is evidence for bidirectional effects, with negative child affect
and poor self-regulation predicting media use several months later for both
children (Coyne et al., 2021; McDaniel & Radesky, 2020; Neville et al., 2021)
and parents (McDaniel & Radesky, 2018). Neville and colleagues (2021)
collected data at ages 3, 5, 7, and 9 years and recorded digital media quality
and behavioral problems at each time point. They found bidirectional associ-
ations between screen time and internalizing problems. However, children’s
initial levels of externalizing behaviors were associated with later increases in
screen time, but not vice versa. McDaniel and Radesky (2020) also observed
a pattern of bidirectional associations between media quantity and externalizing
behaviors in 1- to 5-year-olds. Cascading effects are shown in longitudinal
associations between digital media use, child behavior, and parenting stress
(McDaniel & Radesky, 2018, 2020). That is, more media use may increase
behavioral problems, but media may also be used to reduce parenting stress or
calm a child’s difficult behavior resulting in a cascade of increasing screen use
and negative child behaviors.

In summary, multiple facets of family media ecology have been studied in
isolation. Proposed processes underlying these patterns of results include displace-
ment of uninterrupted sleep and play and changes in parent—child interactional
quality, among others. Research in some areas has clearly illustrated the import-
ance of digital media content as a moderator of associations between digital media
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use and child outcomes. Other areas have begun to focus on contextual factors
that could moderate effects. Yet few studies have examined both content and
context, and many studies are limited to simple measures of child screen time that
do not capture variations in content and context or indirect effects resulting from
digital media use by others in the family system. Despite near-universal access
and adoption of digital media use during a child’s early years (Rideout & Robb,
2020), current theories do not often consider how these facets are interrelated and
contribute to the developing child growing up in a digital world. Thus, a new
conceptual framework is needed to advance the field of family media ecology.

3 Review of Theoretical Models of Digital Media Effects
That Inform the DREAMER Framework

To inform future research on child digital media effects, researchers need
a comprehensive theoretical framework that encompasses the complexity of
digital media use. Researchers have developed theoretical models to enable
predictions about the effects of content and context of media exposure on
individual children. Two key elements for conceptualizing the family media
ecology include a systems lens that considers bidirectional effects among
individuals within the family system and a transactional lens that considers
bidirectional effects that unfold over time (e.g., Bornstein, 2009;
Bronfenbrenner & Morris, 2006; Sameroff, 2010). Two prominent perspectives
incorporate these constructs within the context of child media use: the
Differential Susceptibility to Media Effects Model and the Interactional
Theory of Childhood Problematic Media Use. Here we briefly summarize
these two perspectives, then identify additional considerations that emphasize
relational and dynamic perspectives, and finally propose an integrated model
designed to capture relational and transactional processes within the family
media ecology toward understanding media effects on children.

3.1 The Differential Susceptibility to Media Effects Model

The Differential Susceptibility to Media Effects Model (DSMM; Valkenburg &
Peter, 2013; Valkenburg et al., 2021) posits that children are not affected
uniformly by digital media exposure; children and families with different
characteristics will develop different relations with, and impacts from, the
digital media they use. The DSMM model builds on a rich body of research
on differential susceptibility in other contexts. Differential susceptibility refers
to the idea that some children, due to biological predispositions and social/
contextual factors, may be both more vulnerable to negative environmental
factors and more likely to benefit from positive environmental factors.
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Valkenburg and Peter extended the model explicitly to digital media as
a potential and ubiquitous environmental factor that might have differential
risks and benefits for children. Specifically, the model posits that child factors
(e.g., temperament) and distal contextual factors (e.g., socioeconomic status)
contribute to the impact of digital media use on developmental outcomes. The
model highlights three types of susceptibility to media: dispositional, develop-
mental, and social. The DSMM has been applied to children and adolescents but
can be applied to their parents as well. The model emphasizes media response
states and the bidirectional nature of digital media effects, concluding that
digital media and the individuals using them are inseparable. Whereas most
research on children and digital media treats psychosocial factors as
a confounder (e.g., adjusting for family socioeconomic status), the DSMM
conceptualizes psychosocial factors of both the child and the parent as intri-
cately interwoven with family digital media use. In addition, the DSMM posits
that media effects are bidirectional; for example, just as media use may affect
children’s self-regulation skills, so too might children’s self-regulation skills
influence whether and how they use media.

3.1.1 Differential Susceptibility through Child Factors

Children may be differentially susceptible to digital media effects due to factors
such as differences in temperament, which can change the probability that
media will be used as an emotion regulation technique. Infants with difficult
temperament, excessive fussing, or regulatory problems are exposed to more
media (Radesky et al., 2014b; Thompson et al., 2013). Parents who report that
their children have more difficult temperaments also report that they are more
likely to use media to regulate children’s emotions (Coyne et al., 2021; Gordon-
Hacker & Gueron-Sela, 2020; McDaniel & Radesky, 2018), which may in turn
disrupt children’s ability to self-regulate as well as the parents’ ability to support
children as they learn to identify and manage their mood and physiological
states. The use of digital media to regulate contributes to a cascade of negative
effects as children find it more difficult to regulate, more difficult to transition
away from media (Gordon-Hacker & Gueron-Sela, 2020), and more difficult to
sleep. Children then experience behavioral problems and parents in turn use
more media to regulate children’s behavior (Coyne et al., 2021), perpetuating
the negative cascade. Conversely, children with easygoing temperaments may
not exhibit negative behaviors when asked to transition away from media, even
in the context of regulatory use or engagement-prolonging design and may be
less likely to develop as many problematic media use habits. Research is needed
to assess these possibilities.
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3.1.2 Differential Susceptibility through Sociocontextual Factors

According to the DSMM and multiple studies, distal contextual factors moder-
ate digital media effects in several ways. For example, digital media exposure
rates and practices differ by ethnicity/race (Calvert et al., 2005). Black and
Latine/x parents are more likely than White parents to report discussing media
content with their children (Lauricella et al., 2016). Latine/x parents also report
greater concern than White or Black parents about the risks of digital media
exposure, and they are more likely to report setting rules about media usage
(Lauricella et al., 2016; Rideout, 2015). Some digital advertising is dispropor-
tionately targeted at families of color, which may impact usage practices
(Radesky et al., 2020b).

Digital media access also differs by socioeconomic status (SES: Barr,
2019b). There are disparities in access to quality content and stable internet
access by SES (Katz et al., 2019). Most families now own mobile devices, but
there are issues of ongoing inequality in the form of inconsistent access to the
Internet due to poor bandwidth and reliance on older devices (Katz et al., 2019),
suggesting there may be functional differences in media use for families with
fewer resources compared with middle- or upper-SES families. Linebarger and
colleagues (2014) demonstrated that children from lower-income homes who
viewed more educational television content had better attentional and socio-
emotional regulation than those from lower-income homes who did not view
high levels of educational media content, but this effect was not observed for
children from higher-income homes. Relatedly, children from low-SES homes
who viewed violent content and who viewed media in the evening were more
likely to have a poor quality sleep than children from high-SES homes who had
similar media use patterns (Garrison et al., 2011).

The DSMM has been a useful model for examining variation in digital media
effects, particularly across individuals. While the DSMM acknowledges digital
media use is likely to vary as a function of developmental factors, such as
attention skills, much of the research based on the DSMM has focused on
school-age children and adolescents, with relatively less emphasis on infancy
and early childhood. Moreover, the DSMM places little emphasis on the
relational context of digital media use, which is especially important during
early development. In addition, the theory acknowledges media content as it
relates to individual differences (e.g., selection of media that matches one’s
interests) but pays less attention to novel design affordances of newer media.
The model also focuses on distal contextual factors (e.g., SES) with less
attention to proximal contexts (e.g., parent motivations for using digital
media, indirect effects of parents’ own media use). Filling some of these gaps,
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the Interactional Theory of Childhood Problematic Media Use has overlapping
dimensions with the DSMM while additionally focusing on proximal contexts
and the ways in which digital design maintains child engagement with media.

3.2 The Interactional Theory of Childhood Problematic Media Use

Drawing from Bronfenbrenner and Morris’s PPCT model (2006), the
Interactional Theory of Childhood Problematic Media Use (IT-CPU; Domoff
et al., 2020) focuses on problematic media use, such as sneaking or lying about
media, a preoccupation with media, difficulty stopping engaging in media,
using media as a coping mechanism, increased media-related conflict in the
family, increased desire to spend time on media, and significant frustrations
when access to digital media is denied. The IT-CPU posits that three primary
components may impact childhood problematic media use (PMU): distal fac-
tors (context of the environment or situation, such as the parent—child relation-
ship), proximal factors (antecedents to problematic media use), and maintaining
factors (processes that reinforce problematic media use).

Research has begun to use the IT-CPU to examine how these factors are
related to the emergence of PMU over time. Proximal processes involve direct
antecedents to developing PMU. For example, a highly reactive child tempera-
ment tends to be related to higher levels of PMU during early childhood (Coyne
et al., 2021). Additionally, parental media monitoring (specifically rule setting)
when children are 2 years old appears to be protective for the development of
PMU over time by 4 years of age (Coyne et al., 2023c; Shawcroft et al., 2023).
Viewing educational media content tends to be related to lower levels of PMU
over time (compared to non-educational or violent media) (Coyne et al., 2022c¢).
In other words, child characteristics, parental practices around media, or overt
features of media content are directly related to the development of PMU. More
research needs to address precursors and trajectories of PMU in order to develop
prevention and intervention strategies.

Distal factors refer to the general environment that may have a more indirect
impact on the development of PMU during childhood. For example, parental
depression (Holmgren et al., 2022), parental exhaustion, and parental harsh
criticism directed toward the child are all associated with PMU (Swit et al.,
2023). Conversely, general parental efficacy tends to be protective against PMU
over time (Coyne et al., 2023). These constructs are not directly related to child
digital media use but may provide an environment where child PMU is likely to
blossom. For example, parents with greater parenting efficacy may provide
alternative activities for children, whereas children of parents with harsh or
controlling parenting style may use media to avoid family activities.
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Finally, maintaining factors are processes that reinforce PMU over time.
These are studied less than proximal or distal factors, although they are import-
ant for understanding the reasons why PMU persists over time. Maintaining
factors might take the form of media design features intended to keep children
engaged and coming back to digital media devices. Additionally, maintaining
factors might include the use of media to regulate emotions, where children
learn to rely on media for coping and mood management (Coyne et al., 2022b).

This theory takes a more comprehensive lens to the study of PMU as a child
outcome and highlights the importance of studying the overall family ecology
(both media and non-media related) to understand the development of PMU.
However, the IT-CPU is only focused on one child media use outcome (i.e.,
PMU) and does not extend to other types of child digital media engagement or
developmental outcomes.

3.3 Other Perspectives with Implications for Digital Media Effects

The two foregoing models provide a foundation to study child digital media
use from a wider ecological lens. However, these two models do not include
other critical factors. Next, we describe research and theory that draw on
several concepts (media motivations; family systems and dynamics; develop-
mental cascades; cognitive constraints; and human—computer actions) that are
not specifically addressed by DSMM or IT-CPU, and then offer a new con-
ceptual approach to media research that integrates new concepts with existing
models.

3.3.7 Parent Motivations for Digital Media Use

Some theories focus on the drivers of parent and child digital media use. For
example, the Uses and Gratifications framework (Rubin, 1986) posits that
decisions to use media at all, and to select certain types of media, vary based
on momentary needs and wants. While initially created to characterize adults’
own digital media use, it has been extended (albeit sparingly) to characterize
parents’ decisions about their child’s digital media use. The IT-CPU focuses
specifically on parents’ use of media to regulate their child’s emotional and
behavioral states, but there are many other reasons that parents may use (or not
use) media with and around their young children. For example, Nikken (2019)
observed that parents report allowing child media use to meet a wide range of
parents’ needs, such as occupying children so the parent can get things done.
Other reasons for media use include (but are not limited to) escaping from stress
and conflict, educating children, and bonding through shared media use. The
causes and consequences are parents’ motivations to use (or not use) digital
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media with and around their young children are best understood through
a family systems perspective, to which we turn next.

3.3.2 Family Systems Perspective

Family systems theory posits that interactions between different family mem-
bers represent an open and ongoing system that may be influenced by the
environment (in this case, digital media; Brockerick, 1993; Galvin et al.,
2006). When individuals within the family system interact with one another,
change and growth occur over time. Additionally, these patterns of interactions
are shaped by external forces, such as digital media. This might play out in
multiple ways (e.g., Padilla-Walker et al., 2012). For example, a positive and
warm relationship between parent and child might impact the child’s relation-
ship with digital media, perhaps posting family events, choosing to interact with
family members, and so on. Alternatively, the child’s relationship with digital
media might impact the relationship between their parents. Perhaps the child is
overusing media and shows problematic use and parents are arguing over best
parenting practices. In other words, different systems within the family unit and
around digital media shape the way those in the family interact over the course
of development. In this way, a family systems approach can encompass rela-
tional factors (e.g., technoference, joint media engagement) that have been
largely overlooked by other theoretical models.

Given that parents are often gatekeepers of young children’s media use,
a complete understanding of the causes and consequences of media use requires
one to consider family processes that lead to digital media use. Such processes
are an integral part of the family media ecology and can be understood through
a family systems lens. For example, some scholars have posited that strict
prohibitions on children’s digital media use can be a risk factor for parental
burnout (Mikolajczak & Roskam, 2018). Such a framing implies that parents
use digital media as resources to promote parents’ own well-being, which could
have positive downstream effects for children. Such a family systems lens
would consider not only the direct effects of digital media use on the child but
also indirect effects via parents’ mental health and wellbeing. We posit that the
degree to which media use represents a risk versus a resource depends on
several factors, including the reasons parents choose media (e.g., to take
a break for themselves), the way media are used (e.g., solitary versus joint
media engagement), and the way media use is experienced (e.g., as a source of
parenting support/advice versus shame/doubt; as a constant distraction versus
amuch-needed respite). In this way, research on the causes and consequences of
media use can consider the impact on multiple family members; what might be
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an opportunity cost for one family member (e.g., displacing opportunities for
high-quality parent—child interaction) may be a resource for another family
member (e.g., providing a moment to destress instead of lashing out; Torres
et al., 2021).

3.3.3 Relational Dynamics and Developmental Cascades

Child development is nested within early relationships with caregivers and
siblings that shape each other over time (Sameroff, 2010). In addition, develop-
ment across different domains is dynamic, and development in one domain
affects development in another in the form of developmental cascades. These
cascades result in both immediate changes in responses and cumulative long-
term changes in child outcomes (Tamis-LeMonda, 2021). For example, when
infants’ gradually transition from crawling to walking, they are able to explore
objects in different ways which also elicits different verbal responses from
others around them (Karasik et al., 2016). A relational dynamics perspective
recognizes that interactions among individuals and the environment are variable
across short timescales. For example, in addition to large-scale developmental
changes over time, one’s emotional and behavioral states vary moment to
moment and day to day. Family members may feel more exhausted or more
connected on some days than others.

Many theoretical approaches aimed at understanding digital media effects
have an implicit assumption that effects are static, manifesting as between-
person differences, although there are some exceptions (e.g., arousal response
states characterized by the DSMM). Although the DSMM recognizes the
transactional nature of children’s media use and preferences, it does not expli-
citly examine the relational processes that occur around media (e.g., parent—
child interaction around tablets; Munzer et al., 2019), or are disrupted or
supported by media (e.g., technoference; McDaniel & Coyne, 2016).
Furthermore, the interplay between caregiver media use, child media use, and
relational concepts such as attachment, co-regulation, and mentalization (i.e.,
caregiver mental models of their child; Rosenblum et al., 2002) are not
addressed by DSMM. For example, child regulatory uses of media are inher-
ently a dyadic process in which a caregiver interprets a child’s emotional state,
experiences their own emotional reaction that drives a co-regulation or media-
regulation behavior, and experiences relief when the child’s affect is subse-
quently regulated. Although IT-CPU includes parenting style, parent—child
relationship quality, and proximal parent—child interaction factors as drivers
and maintainers of PMU, it does not consider how these factors shape each other
over time, through micro-cascades in daily interactions or macro-cascades over
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different developmental windows. Furthermore, while IT-CPU’s narrow focus
on PMU allows for examination of a clinically related outcome, a broader lens
on social, emotional, language, cognitive, sleep, parent well-being, and other
health and developmental domains is needed. A comprehensive theoretical
framework would also allow for testing digital media effects both between
and within individuals and across multiple timescales.

3.3.4 Cognitive Constraints and Developmental Considerations

Several researchers have focused on cognitive constraints and how they directly
influence learning from digital media (e.g., Barr & Kirkorian, 2023; Fisch,
2000, 2017; Hipp et al., 2017). Learning from digital media is cognitively
challenging for children under 4 years of age because the images are presented
in two dimensions and have to be related to objects in the three-dimensional
world. Additionally, digital media often violate the physical constraints of the
real world (e.g., abrupt jumps in time and space) and may incorporate fantastical
or unfamiliar content. Learning from media therefore places a high degree of
cognitive load on the child.

During early childhood, at least until the age of 4 years, children typically
experience a transfer deficit, learning approximately 50% less from media presen-
tations than from face-to-face interactions (Barr, 2013; Strouse & Samson, 2021).
Several processes have been proposed to explain the transfer deficit. Media are
perceptually impoverished and contain fewer cues compared to real-life presenta-
tions (e.g., Barr & Hayn, 1999). There are also fewer social and interactional cues
available in media (e.g., Hipp et al., 2017). Additionally, there are information
processing constraints on learning. Until about 3 years old, children are less likely
to remember information when cues at encoding do not match cues at retrieval, for
example, when the color of the object is different in one situation than another. The
ability to remember information in the face of such perceptual changes has been
termed representational flexibility (Barr, 2013, 2019). Additionally, these young
children do not fully understand that one object can represent or stand in for
another object, which is termed a lack of symbolic understanding (Troseth,
2010; Troseth et al., 2019). For example, children under 3 years of age may not
understand that the screen is an object in itself and that actions shown on a screen
can stand for or symbolize actions out in the real world. All of these cognitive
constraints likely contribute to a transfer deficit in young children.

By 4 years of age, the transfer deficit typically declines, likely due to increased
experience with media as well as the acquisition of age-related cognitive skills
such as working memory and inhibitory control (Barr & Kirkorian, 2023; Hipp
et al., 2017; Kirkorian, 2018). Once children overcome the transfer deficit, the
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extent to which they learn from media continues to depend on both children’s own
characteristics (e.g., prior knowledge, working memory capacity) and the degree
to which media content is designed in ways that increase or decrease cognitive
load (Barr & Kirkorian, 2023; Fisch, 2000, 2017). The Science of Learning pillars
of learning (Pillar 1: Active Learning, Pillar 2: Engagement in the Learning
Process, Pillar 3: Meaningful Learning, Pillar 4: Social Interaction, see Table 1)
have been applied to media content as quality indicators (Hirsh-Pasek et al.,
2015). As described earlier, content analyses applying these learning pillars have
found the quality of educational apps is typically poor (Meyer et al., 2021).
However, a well-designed educational content will increase the likelihood of
transfer of learning (Fisch, 2017; Wright et al., 2001).

Taken together, cognitive constraints on information processing, combined
with media design, will result in different levels of cognitive load for individual
children at different points in development (Barr & Kikorian, 2023; Hipp et al.,
2017). These constraints on processing need to be considered when determining
media effects, including the degree to which educational media content may
produce positive outcomes or buffer against negative outcomes of media use.

3.3.5 The Role of Human—Computer Interactions

Modern digital media (e.g., mobile devices, touchscreen apps, immersive video
games, personalized video-sharing sites, video streaming services) have novel
design affordances that require updated conceptual frameworks and measure-
ment approaches compared to traditional media. With the introduction of
smartphones in 2007 and tablets in 2010, children and parents could take
a range of different media types (e.g., video, games, email, messaging) every-
where and use them at all times of day. Mobile devices can be taken into
bedrooms, used during mealtimes and bedtime routines, and brought to other
settings such as parks and outdoor play spaces. Handheld size and faster Internet
speeds and computing power have led to family media ecologies in which
digital devices are interwoven into daily life, used on-demand, and are gathering
data about users to shape advertising and content delivery. Interactive touchsc-
reen interfaces have also revolutionized how young children engage with and
learn from media content, with potential for interactive scaffolds overcoming
cognitive constraints or audiovisual enhancements causing distraction and
cognitive overload.

Research on how design affordances interact with user psychology — the field
of Human—Computer Interaction (HCI) — demonstrates that subtle changes in
interactive design can shape human behavior in meaningful ways. For example,
designs that constrain user choice, create a false sense of urgency, or prompt the
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user to return to technology frequently to meet the technology developer’s
business interests of data collection or advertising impressions — at the expense
of the user’s interests (i.e., time, money, sleep) — have been termed “dark
patterns.” These manipulative design patterns have been documented as wide-
spread in video games (Gray et al., 2018), e-commerce websites (Mathur et al.,
2019), and children’s apps (Radesky et al., 2022), but no studies have examined
how they influence family well-being. Other relevant design affordances
include engagement-prolonging designs that use variable rewards, low-
friction (e.g., autoplay next episode), and high-pleasure content (e.g., infinite
scroll with satisfying content) that extend children’s and caregivers’ time online
at the expense of higher-friction play or relational activities.

HCl-related concepts relevant to parenting have been explored in inter-
views with parents, who described feeling “hooked” by their device’s rewards
and notifications, overloaded by the amount of information available, and
conflicted about whether to respond to child needs versus “escape” into
a satisfying experience of social media (Radesky et al., 2016¢). Similarly,
analysis of children’s YouTube viewing habits suggests that the majority of
children’s time spent on this platform includes low-quality user-generated
content featuring commercial products attractive to children (e.g., candy, toys;
Radesky et al., 2020c). In contrast, human-centered or child-centered design
has interactive features that support the goals and agency of the user, allowing
discovery of positive content as well as disengagement (Radesky & Hiniker,
2022).

Once design affordances and HCI concepts are emphasized in child develop-
ment research, the importance of individual differences becomes more evident.
Engagement-promoting features interact persuasively with users’ unique atten-
tional, emotional, and social characteristics (Fogg, 2009). First, children and
parents have differential responses to interactive design nudges based on
characteristics such as executive functioning, visual processing, or emotional
reactivity. Children with weaker impulse inhibition may be more susceptible to
following engagement-prolonging designs such as autoplay or in-game
rewards. Parents with higher emotional reactivity might find the frictionless
digital environment of social media more reinforcing when using media as
a “virtual escape” in the setting of parent—child conflict. Furthermore, parent
and child characteristics are inferred and profiled through their use of digital
platforms such as social media, mobile games, and video-sharing services,
which shapes what content they are recommended. Therefore, to understand
how HCI processes drive or maintain media use behaviors it is important to
characterize both the user’s strengths and weaknesses as well as the design
affordances of media that they use most.
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4 Developing a New Conceptual Framework for Understanding
Digital Media Effects on Children: The DREAMER Framework

Each of these theoretical perspectives captures important dimensions of early
digital media exposure and developmental trajectories. However, they can work
together for a unified developmental and family systems approach. Such an
approach would consider relational and emotional dynamics as well as the
cognitive constraints and design features that moderate media effects. An
updated framework needs to consider the role of multiple factors broadly
construed as content and context. Such a framework would consider how
families may be able to harness digital media as a resource to meet multiple
needs. Theoretical models often ignore early sensitive developmental win-
dows where media use patterns may be established and maintained. Digital
media use can be a solo or shared experience and developmental outcomes are
reliant on those parameters, particularly early in development. We propose
a new conceptual framework rather than an all-encompassing theoretical
model, with a focus on dynamic and relational factors that are particularly
important during infancy and early childhood. We suggest that each compo-
nent requires systematic research to understand the underlying processes and
to better inform interventions.

We propose the Dynamic, Relational, Ecological Approach to Media
Effects Research (DREAMER) framework that incorporates elements of
family systems and relational theory drawing on Bronfenbrenner and
Morris’s (2006) ecological model and Sameroff’s (2010) transactional and
dialectical model. Whereas Bronfenbrenner conceptualized media at the
macro level (level of society) as something that would indirectly influence
child outcomes, we reconceptualize media as a proximal context that directly
and frequently influences the parent—child microsystem. Similarly, focusing
on adolescent development, Navarro & Tudge (2022) proposed the neo eco-
logical theory as a revised Bronfenbrenner framework, adding technology to
the microsystem and theorizing that there are both physical and virtual
microsystems in which adolescents engage. We argue that the virtual micro-
system is also critical for parents.

The DREAMER framework considers the fact that children’s digital media
are continuously and rapidly evolving and include increasingly sophisticated
ways of providing targeted individualized content to children. Adding
arelational and family systems approach to existing theories will help anticipate
and address issues posed by new technologies as they arise. Our conceptual
framework also draws on the DSMM (Valkenburg & Peter, 2013), IT-CPU
(Domoff et al., 2020), and Uses and Gratifications (Rubin, 1986) to understand
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the causes and consequences of media use in the family context. We expand on
these models by including momentary as well as cumulative effects over time.
We include elements of the IT-CPU model to recognize the role of the wider
family ecology and both the content and context of media on child problematic
media use. We extend the IT-CPU model to examine all types of media use (not
just problematic patterns) and link media use to more child developmental
outcomes. We maintain the core transactional nature of DSMM considering
how individual child characteristics and characteristics of the family media
ecology interact across time and cumulatively predict long-term outcomes. We
extend the DSMM by considering in-the-moment interactions and parental
motivation for media use (or lack thereof). We incorporate the Uses and
Gratification framework, conceptualizing media use as an active process
designed to meet different parent needs (e.g., to take a break from parenting
or regulate their child’s behavior). We extend the Uses and Gratifications
framework by conceptualizing family members’ digital media use as
a resource for parents that can be reflected in intra-individual variation over
time.

We also build upon each of the existing theories by considering the entire
family media ecology. That is, the DREAMER framework considers the recip-
rocal effects of digital media use among children and adults in a family system.
In this way, the DREAMER framework is designed to capture both direct effects
of digital media use on children and indirect effects that reflect family processes
(e.g., technoference reducing parent—child interactions versus joint media
engagement increasing parent—child interactions). Within the DREAMER
framework, some uses of media may meet parents’ needs in supportive ways,
but using media to regulate children’s emotions and behavior may be problem-
atic for children’s self-regulation development (Coyne et al., 2021; McDaniel &
Radesky, 2018). Motivations for media restriction are also considered (e.g.,
parents’ desire to protect children from harmful media content). We also
consider the use of media content in each of these contexts, and how parent
and child characteristics predict in-the-moment decisions regarding content
choices for both parents and children. Finally, responses to media are also
considered in light of design affordances that may prolong engagement with
media, and guide future decisions about media use motivations.

Overall, the framework considers the dynamic relational nature of family
media ecology. The framework is shown in Figure 1 and includes examples (not
exhaustive) of three broad features: individual and contextual factors (individ-
ual, relational, and family characteristics, structural factors), media dynamics at
varied timescales (media motivations, media use, media responses), and indi-
vidual and relational outcomes. As shown in Figure 1, the model is dynamic.
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Individual & Contextual Factors

L & family at media
dynamics and the associations between them (e.g., child
temperament, parent executive function, attachment style,
coparenting, presence of siblings)

guotural Facto,

Structural factors that moderate media dynamics and
associations between them (e.g., access to child care,
psychosocial stressors, COVID-19 lockdowns)

Media Use

Media Dynamics at Varied Timescales

Media motivations for children and parents (e.g., to calm, escape
from stress, share positive content, relax together)

Individual,
Relational, &
Family Factors

Media use by children and parents, including amount, content,
design, and context (e.g., joint media engagement, technoference)
Media responses for children and parents, including cognitive,
affective, behavioral, and relational aspects (e.g., cognitive
overload, connectedness, behavioral dysregulation when media
use ends)

Longer-Term Outcomes

and i resulting from cumulative
media dynamics over time and may have transactional effects on
Individual & Relational media dynamics (e.g., children’s social competence, self-
Outcomes regulation, language skills; parents’ self-efficacy, burnout, marital
i jon; parent-child i ion quality)

Figure 1 DREAMER Framework and examples for each element
of the model.

The middle circle of the figure shows how parents’ motivations for using (or not
using) media predict media use and then media responses in the moment, which
then predicts parents’ motivations for using (or not using) media in future
moments. Although researchers have considered the role of temperament as
a child moderator, particularly as it pertains to differential susceptibility in the
DSMM, they have not focused on social competence and emotion regulation
through a relational lens which we show operating via the dynamic loop as
media responses, which expand on the response states conceptualized in the
DSMM to include parent responses (e.g., parental stress and burnout) and
relational responses (e.g., parent—child interaction quality, connectedness).
Individual and structural factors also interact with different components of the
model. These levels expand on the developmental, dispositional, and social
susceptibility factors in the DSMM by considering the larger family system and
relational processes.

Expanding upon prior frameworks (e.g., DSMM, IT-CPU), mechanisms and
outcomes in the DREAMER framework are considered at multiple timescales.
At shorter timescales, responses to digital media include immediate or short-
term outcomes of media use that both predict future media use (i.e., reasons
parents do or do not use media) in the short term as well as cumulative effects of
media use over time. For example, parental stress and sleep may be immediate
responses to media, but cumulatively these patterns will also result in different
longer-term outcomes which will in turn influence the short-term relational
responses. For example, children’s immediate responses to media use (e.g.,
calming down after a media break versus having a tantrum when media are
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taken away) may predict the likelihood of parents’ using media to calm children
at future time points and may mediate longer-term impacts of media use on
children’s self-regulation and likelihood of a problematic media use profile.
Similarly, parents’ immediate responses to media use (e.g., feeling relaxed
versus cognitively fatigued) may predict the likelihood of parents using media
to relax and unwind at future time points and mediate longer-term impacts of
media use on parents’ mental health (e.g., parental burnout) and children’s
development (e.g., language acquisition affected by parent—child interactions).
In this way, the DREAMER framework expands upon the IT-CPU by consider-
ing the entire family media ecology and interaction among different develop-
mental domains. Finally, the DREAMER framework recognizes that parent and
child responses to digital media can be interdependent; for instance, whether
media use ends in a calmer or more distressed child is likely to affect a parent’s
momentary stress level and future decisions about whether, when, and how to
use digital media.

4.1 Features of the DREAMER Conceptual Framework
4.1.7 Individual, Relational, and Family Characteristics

Our framework includes individual child characteristics, such as child tempera-
ment and working memory, that have been associated with media effects.
However, we consider that individual child characteristics such as temperament
may also moderate how children respond to media. Other individual differ-
ences, including neurodiversity and gender development, also need to be
considered. Similarly, parent characteristics (e.g., parent executive function),
relational characteristics (e.g., child—parent attachment style), and family char-
acteristics (e.g., presence of siblings, family structure, cultural practice) can
influence whether and how media are used and how children and parents
respond to media.

4.1.2 Structural Factors

The DREAMER framework also considers structural factors that can be asso-
ciated with media use patterns and effects. For example, there are differences in
media use as a function of household income and ethnicity/race. These findings
are often descriptive and have not received enough empirical investigation. For
example, African American children have higher rates of media exposure than
children from other racial and ethnic groups (e.g., Calvert et al., 2005;
Hedderson et al., 2023; Kabali et al., 2015). The reasons for this use within
families of color with children under 5 are poorly understood, but could include
factors such as lower access to child care or recreational centers in historically
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disinvested communities. In addition, the representation of different races and
ethnicities within digital media can be considered both a structural factor (e.g.,
due to low diversity among writers, animators, actors) and a design affordance
factor (e.g., due to platform recommendation of content containing racial/ethnic
stereotypes or insufficient removal of white supremacist content that violates
platform policies). In each case, existing research using global screen time
measures is not explanatory. Structural factors can also moderate media effects.
For example, because well-designed educational content has the potential to
enhance learning and serve as a resource, educational content has stronger effect
sizes for children from low-resourced homes (e.g., Wright et al., 2001).
Conversely, low-quality content that includes engagement prolonging strategies
is likely to exacerbate negative outcomes, particularly for children who do not
have access to other activities (e.g., Linebarger et al., 2014). Other structural
factors within low-income homes impact media use. For example, housing
density is higher in low-income families, and siblings may share bedrooms
and devices which changes media use patterns (e.g., younger siblings observing
media content and activities of older siblings). As one example, infants with
older siblings watch more child-directed content (Barr et al., 2010). Such
dynamic, relational factors within the family have largely been ignored in the
literature but can be tested within the DREAMER framework.

4.1.3 Media Motivations

We argue that during early childhood, parents act as gatekeepers of media use in
the household and media may be used (or avoided) by both parents and children
for multiple purposes. Parents’ (including mothers’ and fathers’) reasons for
using and not using media predict media use patterns, such as whether, when,
how, and with whom media are used. Such motivations may differ between
parents in the same family system. For example, parents may use media to
regulate their own emotions (e.g., to calm down when upset) or to regulate their
children’s emotions and behavior (e.g., to calm them down, to help them fall
asleep). If digital media are used to help a child fall asleep, then this family
media use practice will determine the timing of media use in the household.
Similarly, parents may have reasons for refraining from media use, such as
wanting to protect children from harmful media content or preferring to engage
in other activities (e.g., reading picture books, playing outdoors). Furthermore,
parents use media to calm themselves down, to mentally escape, to relax or to
take a break from their children, or to seek social support (Suh et al., 2024;
Torres et al., 2021). These parental motivations for media use may result in
technoference in the moment, but they may also improve parent—child


https://doi.org/10.1017/9781108885751

https://doi.org/10.1017/9781108885751 Published online by Cambridge University Press

36 Child Development

interactions later on by providing a means for parents to receive support from
friends or family. Additional research is needed to investigate how parents’
motivations for media impact child behaviors and parent—child relationships.

4.1.4 Media Use Patterns

We argue that media use patterns must be comprehensively measured to capture
the quantity, content, design affordances, and proximal context in which digital
media are used (e.g., when, with whom). These media use patterns differentially
interact with child characteristics and parental factors. For example, if media are
used at bedtime, then for children who find it more difficult to fall asleep,
engagement-prolonging media may increase arousal and exacerbate sleep onset
difficulty. We also argue that different media use patterns may predict different
individual (e.g., feeling calm versus aroused) and relational responses (e.g.,
feeling connected versus distant). Parent use has typically only focused on
mothers and not other caregivers in the family media ecology such as fathers,
grandparents, and childcare providers. Similarly, most research examines
a single focal child, overlooking the interdependence among siblings in house-
holds with more than one child.

4.1.5 Responses to Media

Immediate responses to media (e.g., calming down after a media break versus
having difficulty transitioning away from media) are analogous to the cognitive,
affective, and physiological responses states conceptualized in the DSMM.
However, the DREAMER framework expands this conceptualization to add rela-
tional and behavioral responses and to represent all individuals in the family
system. There may be individual differences in responses to media. For example,
some individuals may respond with high arousal to media, whereas others have
little to no response to the same content. Such responses can also differ in individ-
uals over time based on different media use patterns. For example, a given child
may have more difficulty transitioning away from media rife with engagement-
prolonging design features than media without these features. As another example,
solitary media use may lead parents to feel less connected with their child, whereas
joint media engagement may increase their sense of connection.

4.1.6 Longer-Term Individual and Relational Outcomes

The DREAMER framework illustrates how immediate responses to media use
can accumulate over time to produce longer-term outcomes. Such outcomes can
also become mediators of future outcomes. For example, an immediate response
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of heightened arousal may disrupt the amount and quality of sleep. Over time,
repeated sleep disruption can worsen cognitive and behavioral outcomes.
Similarly, the degree to which media use increases versus decreases parents’
stress can have long-term implications for parental burnout. For example, remote
work could be a double-edged sword, increasing time for parents but also
potentially increasing cognitive load due to balancing work and home demands
(Radesky et al., 2016). Finally, the combination of media use patterns by different
family members could impact relationships over time. For example, due to
decreasing costs of devices, the parent and child often view their own media on
separate devices at the same time changing how media are shared (Barr et al.,
2020). Like other media effects frameworks, the DREAMER framework can be
used to conceptualize potential impacts on a range of child (e.g., language,
academic achievement, self-regulation, social competence), parent (e.g., burnout,
self-efficacy), and relational outcomes (e.g., parent—child interaction quality)
while taking into account the dynamic and relational use of media within the
family media ecology.

4.2 The COVID-19 Pandemic: A Case Study Using the DREAMER
Framework

By way of illustrating how the DREAMER framework can be leveraged to
understand the complexity of media effects, we use it to illustrate what is
currently known about the ways in which the COVID-19 pandemic shifted
the family media ecology and discuss how this shifting landscape may have
impacted both child media use and developmental outcomes. We provide some
background information on how the pandemic dramatically changed family
experiences and then use the DREAMER framework to illuminate how a family
media ecology might interact with child behavior during this time of structural
change. Figure 2 depicts the various factors that have been studied at a global
level, although no study to date has examined the momentary dynamic pro-
cesses that are central to the DREAMER framework. For ease of interpretation,
the figure depicts only the factors that have been studied, not the associations
among them. Therefore, there are no arrows in this figure.

The COVID-19 pandemic upended lives for parents and children, resulting in
increased parental burnout, experience of negative emotions like worry and
anger, and the need to provide care, comfort, and reassurance to their children
(Bornstein, 2021; Kerr et al., 2021b). In turn, parents’ perceived impact included
higher parental burnout, higher child stress, and fewer positive child behaviors
(Bornstein, 2021; Kerr et al., 2021a). Related, the pandemic provided an unpre-
cedented media landscape for parents, which, depending on occupation, may
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child age
parent stress

child behavior problems
academic progress

Figure 2 Sample of global (not dynamic/momentary) factors that have been
studied in the context of the COVID-19 pandemic, depicted within the
DREAMER framework. Note, we do not include any arrows within this graphic
because, although different research groups examined how structural and parent
and child characteristics were related to media use amount, they did not capture
relational and dynamic components of the framework.

have included working from home via videoconferencing and providing cow-
orkers a new glimpse into each others’ home lives. In addition, parents were also
responding to a global threat which resulted in changes to their own media use
patterns, with an increase in checking of news, using social media to provide
support to their community, and navigating health-related misinformation. Based
on parental individual characteristics, digital media use may have come to
encompass much of their day, which in turn shaped their availability for parent—
child activities and children’s own media use.

Research has emerged that examines the interaction of media use and socio-
emotional development in the context of the COVID-19 pandemic. Across
many countries, most families showed little compliance with the American
Academy of Pediatrics and other pediatric guidelines regarding children’s
screen time (Ribner et al., 2021), despite having previously demonstrated
some adherence and acknowledgement of those guidelines. These findings
provide a window on how the family media ecology shifted in response to
increasing demands on the family. Moreover, the COVID-19 pandemic exacer-
bated preexisting stressors on families and highlighted the reliance on media use
in the family context, underscoring the potential risks and benefits of media
usage patterns. These preexisting and pandemic-induced stressors experienced
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by families represent the parent and child individual characteristics section
of the model.

Perhaps as a coping mechanism to address reduced resources and increased
stressors, across multiple countries during lockdown periods, young children’s
screen media use sharply increased during the pandemic (Bergmann et al., 2022;
Carroll et al., 2020; Eales et al., 2021; Gueron-Sela et al., 2023; Hartshorne et al.,
2021; Ozturk Eyimaya & Yalgin Irmak, 2021; Pedrotti et al., 2022; Pombo et al.,
2021; Ribner et al., 2021; Wiederhold, 2020). Increased use of media during
lockdown reflects how structural factors (i.e., the pandemic; accessibility of
community activities) can influence the amount of media use in the DREAMER
framework. The increase in media use can depend on individual child charac-
teristics (e.g., child age, temperament), individual parent factors (e.g., needing
to work in the community vs. remotely, stress level, social support), and
structural factors (e.g., ethnic disparities in access to in-person schooling,
and access to technology through remote learning), all of which themselves
influence parent and child outcomes (e.g., emotional wellbeing; connection to
extended family). For example, in a 2020 report focused on children under the
age of 6 years living in Canada, parents reported an 87% increase in children’s
screen time particularly for entertainment (Carroll et al., 2020). In an inter-
national study of ~2,500 parents of 3- to 7-year-olds in 6 countries, parents
reported a change in media content with an average 40-minute increase in
entertainment and a 20-minute increase in educational app use in early 2020 at
the beginning of the pandemic (Ribner et al., 2021). The greatest change in
usage occurred on weekdays when media use increased to levels more con-
sistently reported during weekends.

Much research during the pandemic focused on structural factors and
individual child characteristics and how they were associated with media
use, including both increased screen time in general and increased problematic
use patterns. Families from lower SES reported higher media use during the
pandemic (Ribner et al., 2021). Consistent with prior work showing higher
media usage by Black and Latinx children prior to the pandemic (Rideout &
Robb, 2020), in a study of parents of 4- to 12-year-olds that measured pre- and
post-COVID-19 media use, Black and Latinx children had larger overall
increases in screen time relative to pre-pandemic levels compared to White
children (Hedderson et al., 2023). In a cross-sectional study of parents of 2- to
12-year-olds collected in 2019 and 2020, reports of problematic media use in
children over 5 years was higher in 2020 than in 2019 (Eales et al., 2021),
suggesting that the age of the child should be considered. Another study
conducted in Brazil that compared digital media use in a sample of children
under 3 years measured before the COVID-19 pandemic with a sample
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measured during the COVID-19 pandemic found that media use duration was
higher during the pandemic, but only among children over 12 months of age
(Pedrottietal., 2022; see also Hedderson et al., 2023). A study of parents of 4- to
12-year-olds that measured pre- and post-COVID media use also showed that
levels of media use, including educational media use, remained elevated post-
pandemic after many health restrictions were lifted (Hedderson et al., 2023, see
also Gueron-Sela et al., 2023).

Prior studies had also demonstrated stable patterns of media usage within
families. Ribner and colleagues (2021) found that parents who reported
higher media use before the pandemic also reported higher use during the
pandemic showing stability in family media use patterns. All families
showed increased usage, but the authors argued that those starting at higher
baseline may also find it harder to return to pre-pandemic levels and that
individual differences in family media ecology rather than the COVID-19
disruption may be more predictive of future outcomes. This is an open
empirical question.

Other researchers focused on motivations for the changing media landscape,
while taking structural factors and individual child characteristics into
account. For example, instrumental factors likely contributed to these rapid
changes in media use, such as meeting immediate educational and childcare
needs, to sustain social interactions and to enable parents to work and cope with
the multiple stressors that arose during a period of uncertainty (Ribner et al.,
2021; Wiederhold, 2020).

Virtual schooling highlighted the digital divide (i.e., a structural factor)
between rural and urban communities and between wealthy and poor families,
with underconnectivity dramatically disrupting academic progress (Katz
et al., 2021; Sen & Tucker, 2021). In contrast, when connectivity was avail-
able, children experienced benefits not only for ongoing education, but also
evidenced by the ability to stay connected to remote family members, particu-
larly grandparents (Strouse et al., 2021; Roche et al., 2022). These findings
suggest that access to stable high-speed Internet provided a benefit to family
well-being, maintaining multigenerational links with frequent video chat
contact during the pandemic. Change in media use as a function of SES may
also be resource dependent. Perhaps because high-income workers were more
likely at home and lower-income workers were more likely to be essential
workers, greater demands on childcare were placed on lower-SES households
and digital media were used to cope with those changes (Ribner et al., 2021).
Variation in access to video chat highlights the links between structural
factors (i.e., tech availability and SES), motivations (i.c., use of media to
connect), and family outcomes (i.e., increased connection and reduced stress).
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Other research during the pandemic focused on the changes in media use and
design affordances related to structural factors (e.g., virtual schooling) that
shifted media use during the pandemic. For example, Eales et al. (2021) used
a mixed methods approach, revealing that parents found it more difficult to both
monitor media usage and to implement family media rules early in the pandemic
when school-aged children had higher access to devices, which provided
frictionless access to platforms like YouTube and online games. They also
found that media management was easier when parents had fewer children,
when both parents were not working full-time, and when the weather was better
(i.e., not during winter) — all structural factors influencing media use. Parents
did not report guilt over media usage during the pandemic, even though they
reported that they often felt guilt prior to the pandemic, suggesting that parents
were responding to an immediate change in circumstances and resources that
influenced their motivations for using or not using media and their responses to
their child’s media use. Taken together these findings suggest that increased use
of media was a response to a sudden change in availability of resources.

In a longitudinal study, Gueron-Sela and colleagues (2023) tracked families’
media use patterns in 2020 during four periods of national lockdown and during
apost-lockdown period in Israel. They examined associations between different
aspects of media use and post-lockdown behavioral adjustment in a sample of
parents of 2- to S-year-olds. Pre-COVID estimates of media use were retro-
spectively obtained. Child overall screen time use, exposure to background
television, use of media to regulate child distress, and maternal mobile device
use all fluctuated throughout the lockdown periods. Moreover, during lock-
downs children’s behavior problems were concurrently and positively correl-
ated with screen time, use of media to regulate child distress, and exposure to
background television. Child media use increased from pre-pandemic to the
lockdown and increased even further during the post-lockdown period.
However, the key finding was that media use patterns during lockdown were
not longitudinally related to child behavior problems in the post-lockdown
period. Although this is only one study, the findings suggest that for most
children the change in child behavior was likely to be a result of the structural
changes surrounding them rather than simply a change in media use and that
behaviors are likely to resolve with a return to more typical structure. Together,
findings from this study suggest the pandemic (a structural factor) affected
parent motivations (to regulate child distress) and both parent and child media
use (increased quantity), but did not predict child behavior problems (a child
outcome) longitudinally.

In summary, changes in media use as a response to the COVID-19 pandemic
provide lessons learned regarding family media ecology. One such lesson is that
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when resources to parents, such as childcare, were reduced, there was an
increase in the use of screen media by families across the globe, suggesting
that changes in media practices may have been driven by necessity and new
motivations for media use (Hartshorne et al., 2021). Virtual schooling high-
lighted the digital divide between rural and urban communities and between
wealthy and poor families, with underconnectivity dramatically disrupting
academic progress (Katz et al., 2021; Sen & Tucker, 2021). Some children
who did have access to school devices were provided a portal to engagement-
prolonging, monetized platforms like YouTube that recommend low-quality
and negative content, whereas other school regions placed heavy restrictions on
access to content. Moreover, the COVID-19 pandemic exacerbated preexisting
economic and psychosocial stressors on families (Bornstein, 2021; Kerr et al.,
2021b) and highlighted reliance on media use in the family context, underscor-
ing the potential risks and benefits of media usage patterns (Hedderson et al.,
2023; Ribner et al., 2021). Under conditions of heightened stress and unpredict-
ability, media use shifted with demands on parental resources, and compliance
with AAP and other pediatric guidelines across different countries was low
(Ribner et al., 2021). The changes in media use patterns during the COVID-19
pandemic provide additional insight into why more constant contextual factors,
such as low socioeconomic resources and higher parental stress, are consistently
associated with higher use of media within households. That is, the motivations
for media use may represent a coping mechanism to provide additional
resources in the form of educational content and entertainment to both parents
and their children and potentially reduce stress.

Research on parent and child digital media use during the COVID-19 pan-
demic provides a useful case study for illustrating the DREAMER framework,
with two notable exceptions: First, most studies to date do not adopt a relational
lens that considers the interdependence of digital media use and effects among
family members. Second, all of the studies described here rely on global
estimates of media use and parent and child characteristics (e.g., child distress,
behavioral problems). Most studies report findings from cross-sectional ana-
lyses, with a comparatively small number reporting longitudinal associations
across relatively long time scales. Examining short-term, within-person
changes in family members’ emotional and behavioral states, particularly as
they relate to day-to-day fluctuations in digital media motivations and use, may
reveal new patterns of use and entry points for intervention to support parents in
their family media practices. If research continues to overlook the real-time
family processes that contribute to the family media ecology, interventions
aimed at modifying media use may fail to help families, or even do more
harm than good by removing one of the few coping mechanisms readily
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accessible to parents (Wolfers & Schneider, 2020). These changes in family
media ecology undoubtedly altered how family members interacted with each
other around media. These dynamic and relational changes have not been fully
captured in the existing literature. When interpreting future research, the
DREAMER framework could be used to consider dynamic and relational
complexity within family media ecology.

5 An Evolving Digital Media Landscape: The Problem
of Measurement and Content Analysis

Although some theoretical models have begun to capture the complexity of
media use and effects, many studies fail to capture this complexity. Conclusions
from the extant literature are constrained by imprecise measures of media use,
often relying on retrospective parental global estimates of a typical day of the
week that fail to capture the complexity of children’s and parents’ lived experi-
ence (e.g., Barr, 2019a, 2019b; Barr et al., 2020). For instance, reexamination of
studies in Kostyrka-Allchorne et al.’s (2017) review of media and early cogni-
tive development reveals that most (62%) were based on a single global esti-
mate of typical media use. Critically, only 10% of studies considered family
contextual factors (e.g., socioeconomic status, parent co-viewing) as potential
moderators of media effects (Barr et al., 2020). All studies were based on
a single, self-report measure to examine between-person differences; none
captured within-person day-to-day variation. Even when content or context
was considered, relying on measures that assume all media use is created
equal or that digital media only displace educational and social opportunities
results in research that focuses almost exclusively on potentially harmful effects
of media (e.g., Barr, 2019a, 2019b; Zimmerman & Christakis, 2009).
Compounding the measurement problem is the fact that the digital world
changes daily, and more efficient mechanisms are needed to code the vast
amount of content children use. Content contains more artificial intelligence
that is highly personalized to the individual user. Progress in understanding the
effects of media exposure on child outcomes has been limited by the lack of
large and representative longitudinal datasets, the difficulty of tracking the
quality of content in an ever-changing media environment, and failure to
capture the context in which family members use media for multiple purposes.
Poor measurement represents a substantial gap in the literature, given that
both the content and context of media exposure are associated with outcomes
during early childhood (Barr & Linebarger, 2017). Furthermore, when more
reliable measures of media exposure are used, they are typically not integrated
with other comprehensive measures of family life in a systematic way. Time
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diaries are a particularly robust method for capturing actual media time, content,
and context, and diaries have shown high convergence with directly observed
media use in homes (Anderson et al., 1985; Barr et al., 2010b; Vandewater &
Lee, 2009); however, due to high participant burden on pencil-and-paper
diaries, time use diaries are underutilized. Mobile device passive sensing is an
unobtrusive, objective measure that is far more accurate than parent report (Barr
et al., 2020; Radesky et al., 2020a), but research harnessing passive sensing
apps is still in its infancy. New tools and methodologies are needed to capture
the complexity of digital media use. Next we describe one approach that
leverages multiple complementary measurement tools aimed at characterizing
the family media ecology.

5.1 The Comprehensive Assessment of Family Media Exposure
(CAFE) Toolkit

In response to limitations in measurement and to capture many factors repre-
sented in the DREAMER framework, the Comprehensive Assessment of
Family Media Exposure (CAFE) Consortium developed a multi-method, scal-
able, cost-effective CAFE Toolkit to capture both the quantity and the content
and context of media use (Barr et al., 2020). Here we describe the CAFE Toolkit
as one example that can be utilized by media researchers interested in studying
the causes and consequences of media use in early childhood (see Kirkorian &
Barr, 2021 for documentation). It is not meant to be prescriptive. The original
CAFE Toolkit measures household media use through a questionnaire, time-use
diary, and passive-sensing app installed on family mobile devices (Barr et al.,
2020; Radesky et al., 2020b). More recently, the CAFE Toolkit has been
expanded to include momentary and daily sampling. All measures can be
collected remotely and completed on mobile devices. Each measure is described
in more detail later in this section.

The CAFE Toolkit (see Figure 3) considers the entire household, including
intentional exposure to child-directed content, unintended child exposure to
background media sources, and parent use of media. It captures both supportive,
child-centered content and joint media engagement, as well as engagement-
prolonging, exploitative media and technoference. The CAFE Consortium mem-
bers, representing an interdisciplinary and international group of investigators,
co-developed the Toolkit. Their use of the Toolkit across studies, ages, and
different countries allows for direct comparisons between populations while
also allowing for synergistic research where each research group answers specific
research questions within their own data set at the same time contributing to
a larger, shared, integrated data set for secondary data use.
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Figure 3 The components of the CAFE Toolkit.

Notably, comprehensive measures such as those in the CAFE Toolkit are
burdensome, and it is incumbent on researchers to validate and refine measure-
ment scales. A good example of this systematic psychometric approach is the
DISRUPT tool (McDaniel, 2021) which is a 4-item measure of parental percep-
tions of technoference. A similar approach is being taken to develop measures
for the CAFE Toolkit (see Suh et al., 2024). Finally, technology is rapidly
changing, and it is critical that assessments focus on broad principles (e.g.,
child-centered design) rather than being device- or technology-centric. A focus
on media practices and design will allow measures of family media use to be
more easily updated to adapt in ways that capture newer types of media
exposure despite changes in the digital media landscape, while focusing on
generalizable principles that influence developmental outcomes.

Next, we describe each element of the CAFE Toolkit in turn, emphasizing
how each can be leveraged to capture different factors within the DREAMER
framework.

5.1.71 Media Attitudes Questionnaire

The Media Attitudes Questionnaire (MAQ) represents global measures of
media attitudes, media practices, and individual and structural factors that
may affect both parents’ and children’s media use and responses. It includes
questions about structural factors and parent attitudes and behaviors regarding
media, which maps on to the structural factors and individual child and parent
characteristics sections of the DREAMER framework. There are also questions
about the amount, content, and context of media use. Context questions capture
a wide range of motivations for media use, including instrumental purposes
(e.g., occupying the child so the parent can get things done or take a break) and


https://doi.org/10.1017/9781108885751

https://doi.org/10.1017/9781108885751 Published online by Cambridge University Press

46 Child Development

regulatory purposes (e.g., calming down) for both parent and child media use.
Other context questions ask about joint media engagement and technoference.
This questionnaire is supplemented with other widely used measures of both
parent and child factors, including parental stress, parental burnout, child
language, child sleep, and parent and child problematic media use.

5.1.2 Time Use Diary

The time-use diary is an online survey that logs the child’s activities (e.g., sleep,
digital media, outdoor play) throughout the entire day as well as overnight sleep.
It can be completed first thing in the morning (asking about yesterday’s activ-
ities) or at night (asking about today’s activities). Digital media content and
context (media use in the model) is captured using specific questions on what
the child was watching and with whom. Follow-up questions capture the
context of media use including technoference (e.g., presence of background
TV or parent mobile device use during play and mealtimes), media content
(e.g., target age group, title of program), and joint media engagement (i.e., other
people engaging in child media use). A proxy for physical activity can also be
calculated from the reported time playing outdoors. Because the time use diary
logs the onset and offset of all activities throughout the day, including overnight
sleep, it can be synchronized with other time-stamped data streams (e.g.,
Chronicle passive mobile sensing data capturing parents’ frequency of checking
their mobile device during each child activity throughout the day).

5.1.3 Passive Mobile Sensing with the Chronicle App

Mobile device use is assessed with Chronicle, a passive mobile sensing app for
10S and Android devices to provide continuous data on the timing and content
of mobile device use. Chronicle is installed on mobile devices, including
devices owned by the child when available. This method is particularly robust
for capturing the harder-to-remember, short bursts of activity associated with
mobile device use (Barr et al., 2020; Radesky et al., 2020a). Passive sensing is
more accurate than parents’ reporting of their own mobile device use (Yuan
et al.,, 2019) and their preschool-age children’s smartphone and tablet use
(Radesky et al., 2020a). Yuan and colleagues (2019) conducted a study to test
the feasibility of passive sensing on the smartphones of parents with young
children. They also collected self-reported data from the same parents on their
estimation of both the total duration of use and the pickup frequency. Parent
self-reported screen use was inaccurate, with most parents underreporting rather
than overreporting both duration and pickup frequency. This imprecision is
likely due to the handheld nature of mobile device use (i.c., parents may have
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more difficulty monitoring mobile device use when children are in different
rooms) and engagement that is both intermittent and immersive. In addition,
data collection with Chronicle has provided insight into children’s overnight
device usage, access to age-inappropriate mobile games, and inequities in
access to quality content (Radesky et al., 2020a). Output from the Chronicle
Android dashboard provides app lists for each user, including the title, time, and
duration of each app used during the data collection period and for categories of
use (e.g., social media, productivity) for iOS devices. This method provides an
objective measure of capturing media use for both parents and children. The
time-stamped app usage logs can be integrated with other time-stamped data
streams (e.g., EMA, time use diaries) to understand parents’ and children’s
device use in naturalistic contexts.

5.1.4 Ecological Momentary and Daily Assessment (EMA and EDA)

Most research relies on parents’ global estimates of “typical” media use,
disregarding the real-time family dynamics that underlie parent and child
emotions and behavior that lead to, and result from, media use. The EMA and
EDA approaches permit examination of multiple parts of the model including
media use, motivations, responses, and outcomes, and so represent
a particularly useful tool in examining dynamic and relational components of
the family media ecology. This method involves an intensive longitudinal
design where participants receive multiple EMA surveys each day (usually
via text message) about real-time media use, motivations for such use, and
responses to it (e.g., family connectedness, child behavior, and parent emotional
states). Additionally, participants receive an EDA survey that allows them to
reflect on the overall day (for example how typical their child’s media use was
or how confident they felt in managing their child’s media use for the day). The
EDA surveys ensure capturing shorter or less frequent behaviors (e.g., video
chat, e-books) that may not be captured using EMA alone. Both surveys can
also be expanded to capture data relevant to individual studies (e.g., collecting
URLSs for YouTube videos watched by the child each day to assess content
quality). Most existing research on media use during early childhood has used
a between-subjects approach, where individuals with high screen use are com-
pared to those with low screen use, for example. Between-person effects reveal
differences at the group level but do not allow for individual heterogeneity to
exist and likely mask the true development and impact of media within families.
Individual heterogeneity and dyadic processes are marked by moment-to-
moment and day-to-day fluctuations around media use, which are characterized
as within-person effects. The use of EMA and EDA allows for both between and
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within comparisons, and in so doing emphasizes dynamic and relational aspects
of the DREAMER framework across multiple timescales. These surveys can
also be synchronized with other time-stamped data streams (e.g., parents’
mobile device use in the hour preceding the EMA survey message).

5.1.5 Future Directions: Assessment of Design Affordances

Because the CAFE Toolkit allows assessment of the vast array of mobile,
television, and video content that children and caregivers use, through survey,
time use diary, and passive sensing methods, an important next step is to classify
the quality of this content. The approach to content and design affordance
analysis will vary based on the hypotheses of the particular study — for example,
the impact of YouTube educational content on language outcomes in a toddler
being cared for by Spanish-speaking grandparents; the impact of engagement-
prolonging designs on sleep quantity in a child with weaker impulse control in
the context of lax parenting; or the impact of negative media ethnic representa-
tions on children’s social and identity development. Platform algorithms bin
children by characteristics to recommend individualized content, that may or
may not support child development. While many factors shape identity
development, future research on the effects of such algorithms on identity
development and other long-term outcomes is necessary. In addition, content
and design affordance coding will need to evolve as digital product design
evolves (e.g., evaluating trending content; the impact of different algorithmic
recommendations). For our current studies, design affordance coding has
largely focused on aspects of interactivity that introduce a heightened cogni-
tive load (e.g., disruptive advertising such as pop-up ads; irrelevant hotspots),
contribute to extended time on or difficulty transitioning away from media,
recommend negative content, or constrain user agency (see Table 2).

6 Future Directions Using the DREAMER Framework

Rapid changes in the media landscape have created an evidence gap regarding
child development in the digital world. Scientists and policymakers have also
called for more rigorous research on children and modern media to inform both
federal regulations regarding child technology products and the guidance pro-
vided to parents of young children (e.g., Barr, 2019a, 2022; Markey, 2018;
Radesky, 2020b). In this final section, we highlight what we see as critical areas
for future research on the causes and consequences of early media use, empha-
sizing key themes in the DREAMER framework. Research on family media use
lends itself to a citizen science approach. Community members can provide
insight into data capture methods. In addition, community advisory boards
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Table 2 Coding examples of design affordances relevant to the family
media ecology.

Category Description

Distraction: Advertising Banner ads, pop-up ads, rewards or prompts to
watch ad videos

Interactive design Extraneous interactive hotspots, excessive

rewards for completing tasks, gamification, fast
pacing, salient features

Engagement promotion Autoplay, providing “feed” of suggested videos or
games for child, rewards for gameplay,
navigation constraints

YouTube channels/user- High level of commercialization, prompts to

generated content watch more/subscribe more, low-quality or

negative content, long duration with filler

should be solicited to guide researchers about the motivations for media use
patterns within families, what questions are most critical for researchers to
answer, and how researchers can best communicate research findings.

6.1 Individual Parental Characteristics and Family Media Ecology

Parental and relational family factors are critical parts of family media ecology
and require additional empirical attention. There is a wide range of child and
parent factors that may influence digital media motivations, use, responses, and
effects. For example, parent executive function is known to shape parenting
responses (Deater-Deckard et al., 2012), household structure (Deater-Deckard
etal., 2014), and parents’ own media use (Ophir et al., 2009). Moreover, parent
executive function is biologically linked to child executive function develop-
ment (Coolidge et al., 2000). Therefore, parents with weaker executive function
may experience more cognitive load from their media use, have more difficulty
multitasking between technology and child demands, and experience greater
impact on short-term and longer-term parent—child interaction sensitivity. No
prior work has examined the role of parent executive function in digital media
and child socioemotional development. Such research could help tailor educa-
tion and intervention efforts to meet the needs of individual parents.

We also know little about daily fluctuations in parents’ mental health and
children’s behavioral responses, and how those fluctuations may influence how
and why media use patterns differ across and within families. Based on the
DREAMER framework, it is necessary to consider the reasons why parents use
media for themselves and why they provide it to their children. Specifically,
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research on motivations should consider how parents evaluate the risks and
resources that they have surrounding media use. Research also needs to con-
sider parent and child responses to media — including parental fluctuations in
daily stress, or child difficulty transitioning from media. These dynamic pat-
terns of use have not been empirically examined.

Other factors such as parent burnout may also influence instrumental media
use decisions and may fluctuate throughout the day influencing child media use.
Parent burnout is defined by three key factors surrounding parenting: exhaus-
tion, being overwhelmed, and emotional distancing from one’s children (Kerr
etal., 2021a) because of a chronic imbalance of risks and resources available to
parents (Kerr et al., 2021b; Roskam et al., 2021). As such, parent burnout has
significant consequences for the family system and has been associated with
higher parental stress, parents’ suicidal and escape ideations, and fewer positive
child interactions (Kerr et al., 2021b; Mikolajczak et al., 2023). The
DREAMER framework could be applied to conceptualize media use as both
a potential resource (e.g., to take a break or seek parenting support) and
a potential risk (e.g., a source of cognitive load or venue for negative social
comparison). Future research should examine daily burnout as a proximal factor
with regard to parent decision-making around their own and their children’s
media use.

Here we provided just a few examples to illustrate how the DREAMER
framework could be used to understand the ways in which parent characteristics
can influence the amount, quality, and effects of children’s media use. Most
research ignores the interdependence of family members’ media use, character-
izing media use as an opportunity cost for children while ignoring causes and
consequences for parents. It remains unclear whether, and under what condi-
tions, the potential gains resulting from parent and child media use outweigh the
potential costs. This critical gap in the literature precludes evidence-informed
policies and interventions to support parents’ healthy coping and children’s
development in the digital age.

6.2 Developmental Cascades

Researchers need to examine developmental cascades (Bornstein, 2009; Bornstein
et al., 2013). A major problem in the field is a lack of longitudinal studies that use
standardized, scalable, comprehensive measures to precisely measure the content
and context of media exposure across multiple timescales. Future research should
examine bidirectional links between content quality, media responses states, and
socioemotional outcomes over time. Previous research has shown positive cross-
sectional associations between parental use of media to regulate children’s
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emotions and toddlers’ negative affect and socioemotional difficulties (Coyne
et al., 2021; Radesky et al., 2016d). Moreover, bidirectional effects of child
temperament and media use have been demonstrated (McDaniel & Radesky,
2018). However, longitudinal studies are needed to understand the direction of
parent regulatory media use and child outcomes as children’s behavior problems
and use of media to regulate may influence each other in a transactional manner
(Gordon-Hacker & Gueron-Sela, 2020). For example, parents may soothe fussier
children using screen media, which decreases interpersonal communication and
opportunities for social exchanges that promote children’s self-regulatory abilities
and contributes to continued behavioral difficulties (Coyne et al., 2021; Gueron-
Sela & Gordon-Hacker, 2020; Radesky et al., 2014b). Therefore, investigation of
longitudinal, bidirectional interactions of child regulatory uses of media with
broader measures of social competence and emotion regulation development is
needed in toddlerhood, because this is a period in early childhood when children
start to exhibit more behavioral negativity (Briggs Gowan et al., 2006) and there
are increasing demands for preferred media (Christakis & Zimmerman, 2006).
One child outcome that may exacerbate child emotion regulation is sleep. Sleep is
affected by media content (Garrison et al., 2011) and has far-reaching implications
for child outcomes (Sechagen et al., 2015). As such, empirical attention to the
quantity and quality of child sleep is needed as part of any studies of child
socioemotional well-being, including studies of media effects. Longitudinal stud-
ies that include intensive design elements that examine daily fluctuations in
behaviors and media use patterns will provide information regarding the cascad-
ing consequences of changes to sleep or emotion regulation on longer-term
developmental outcomes.

6.3 Pathways to Healthy and Problematic Media Use

Informed by the IT-CPU, the DREAMER framework also predicts that there
will be cumulative effects of media exposure which will also have differential
effects on individuals which may result in better or worse outcomes. Many
individuals thrive in the digital world developing a healthy relationship with
media, where media facilitate, but does not dominate, aspects of social,
emotional, and physical development. However, for approximately 10% of
adolescents and adults, media use has been described as pathological (Gentile,
2009).

Identifying early risk factors for later problematic media use patterns is
critical in light of findings that problematic media use is associated with
a range of negative outcomes later in life. Research during adolescence and
emerging adulthood suggests that impulsivity, attention problems, anxiety, and


https://doi.org/10.1017/9781108885751

https://doi.org/10.1017/9781108885751 Published online by Cambridge University Press

52 Child Development

poor emotion regulation all predict the development of pathological video game
use (Gentile et al., 2011). Pathological use is later associated with significant
negative outcomes, including decreased life satisfaction (Lemmens et al.,
2009), poorer academic achievement (Gentile, 2009), increased anxiety and
depression (Andreassen et al., 2016), decreased social behaviors (Limtrakul
et al., 2018), and diminished sleep quality (Twenge et al., 2017).

These findings have led several major health organizations, including the
American Psychiatric Association (APA) and the World Health Organization
(WHO), to consider classifying pathological use of various media as a new
clinical disorder (Parekh, 2018; WHO, 2018). Problematic media use may
impact the development of social competence over time, and the effects may
be both cumulative and bidirectional. For example, Nelson et al. (2016) found
that certain types of shyness predicted engagement in “problematic media”
(such as pornography, gambling, and violent video game play) during emerging
adulthood. However, problematic media play then predicted more shyness
over time, even when controlling for initial levels of shyness. These findings
show bidirectional associations between media content and individual charac-
teristics over time.

One major limitation is that most research only considers negative trajector-
ies and typically only at the onset of problematic use during adolescence and
adulthood. However, markers of problematic media emerge early in early
childhood and might be more precise indicators of long-term outcomes than
quantity of media use alone. Domoff et al. (2019) identified problematic media
use in early childhood that is reminiscent of many of the pathological features
seen in adolescence and emerging adulthood. In studies examining media use
in 4- to 11-year-old children, Domoff et al. found between 8% and 18% of
children showed evidence of problematic media use (depending on the symp-
tom measured). Problematic media use was also related to more peer relation-
ship problems, hyperactivity and inattention, emotional symptoms, and
conduct problems (Domoff et al., 2019). This finding has been replicated in
preschoolers in New Zealand and the United States (Swit et al., 2023) and was
related to parenting factors with less closeness and higher parent—child con-
flict associated with more child problematic media use.

Although problematic media use may be associated with poor child function-
ing, according to both the IT-CPU and DSMM theories, some children might be
more susceptible to developing and maintaining problematic media use. For
example, children who are rated as fussy or intense criers or who show poor
emotion-regulation are exposed to media at higher than recommended levels by
their parents (Radesky et al., 2016d; Thompson et al., 2013). Similarly, children
who have an emotion-regulation deficit, who might be highly impulsive and
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struggle to regulate their behavior, might struggle to disconnect from media or
get very upset when digital media are taken away (Coyne et al., 2022b; Domoff,
2019). Thus, lower emotion-regulation might be related to increased problem-
atic media use over time. Problematic media use in turn may exacerbate
emotion dysregulation.

Future research is needed to examine the trajectory of problematic media use to
determine possible preventative intervention windows. Based on the DREAMER
framework, such a longitudinal approach would also need to consider other factors.
Specifically, studies of problematic media use often fail to consider the potential
benefits of media usage for different children. It is possible that educational content
and JME may buffer negative outcomes, particularly for children who struggle with
emotion regulation and may request more and be provided with more media by their
parents. Potentially, use of educational content and JME could lead to a positive
upward cascade for both parents and children. Thus, to understand the developmen-
tal outcomes of media and how trajectories in media use might diverge, researchers
need to examine the patterns and trajectories of media use and both risks and
benefits beginning during early childhood, when media habits are first formed.

6.4 More Precise and Efficient Measurement of Digital Media Use

Some researchers are exploring how to capture precise measurement of both
parents’ and children’s media exposure, such as using wearable devices. For
example, very young children can wear glasses and lapel pins for long periods of
time that can hold blue light sensors (Willis et al., 2022). Media devices emit more
blue light than natural daylight and could be used to calibrate when children are
using devices throughout the day, analogous to how actigraphy watches detect
movement patterns (Willis et al., 2022). Others have used LENA (Language
ENvironment Analysis) devices, which use algorithms to track language input,
language output, conversational turns, and digital speech (e.g., from a TV pro-
gram or podcast). Machine learning algorithms is another promising method but
has yet to be refined for broad use. For example, the LENA algorithms for media
also detect white noise, such as the sound of air conditioning, and the algorithm
cannot distinguish between overlapping sources of speech (e.g., talking while
a TV program plays in the background), making it impossible to capture verbal
interactions that occur during media use. Ultimately, researchers will be able to
determine the most effective and efficient ways to detect who is using what
content and with whom by triangulating these different approaches and establish-
ing the convergence and accuracy of different approaches.

Such approaches may be able to detect whether and when digital media are
used, but additional steps are needed to capture and code media content.
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Capturing, operationalizing, and analyzing the content and context of media
exposure are labor-intensive. For example, content analysis often requires
dedicated teams to manually view content. Researchers have conducted content
analyses using trained observers to detect approaches to learning in infant-
directed videos (e.g., Fenstermacher et al., 2010a, 2010b) and educational and
language information in preschool content (Linebarger et al., 2017). Common
Sense Media has been coding the content of television programs, apps, and
other media since ~2017 and has compiled an extensive, frequently updated
database (www.commonsensemedia.org/) describing the quality of video con-
tent and apps. Researchers have then manually extracted these ratings to create
content codes (Coyne et al., 2021). To code YouTube videos, up to 15 minutes
per video is viewed to assess qualities such as commercial content, violence, or
stereotypes (Radesky et al., 2020c). A similar approach is needed to code
mobile apps. For example, each app can be downloaded and played for 15 min-
utes and then coded by trained observers using coding schemes for design
abuses and Science of Learning principles (Meyer et al., 2021; Tables 1 and 2).
These manual content coding approaches are not sustainable in the long run,
particularly because children may view multiple video streaming options, use
hundreds of different apps, or watch thousands of different YouTube videos
over the course of a longitudinal study (Radesky et al., 2020a). In addition,
content is generated so quickly that content analyses are quickly obsolete.
Researchers are exploring ways to increase the efficiency of content coding
by developing machine learning classifiers, which may be trained to use rapidly
extracted media features (e.g., free versus paid, commercialized content, cat-
egory in the app store) to predict high-quality, positive, child-centered content
versus low-quality content that had been manually coded. For example,
researchers developed a machine learning reading comprehension algorithm
to assess academic content for school-aged children in YouTube Kids videos
(Kumar et al., 2023). Such approaches may also be able to determine whether
content matters more in some contexts than in others (e.g., when using media to
keep children occupied versus regulating children’s emotions and behavior). If
feasible and reliable classifiers can be built based on evidence-based quality
codes, then the same indicators could be applied to newly generated content.
In addition to developing efficient and adaptive ways to code media content,
researchers need to better understand how digital media are being processed by
the brain using neuroimaging and physiological measures. Research has already
established that infants are slower to process 2D images than 3D objects (Carver
et al., 2006). EEG studies show that infants show mu rhythm, critical to social
learning, while encoding live actions but not videos (Ruysschaert et al., 2013).
Furthermore, hyperscanning studies have shown that brain synchrony between
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parents and their young children, which is associated with better learning,
decreases when interactions occur via screens rather than face-to-face
(Schwartz et al., 2022). Hashmi and colleagues (2020) examined activation
patterns in 4- to 8-year-old children as they engaged in either play with real
objects (dolls) or a tablet game either by themselves or while engaging with
a peer. While they found no difference between media and non-media-based
play, they found differences in activation patterns as a function of joint play
versus solo play. There may be differences in neural responses while using
interactive media (e.g., digital games) versus viewing traditional media (e.g.,
television programs), with interactive media engaging the dorsal attention
network (associated with rote memorization and skill building) and traditional
media engaging the default mode network (associated with concept learning
and integration with prior knowledge; Anderson & Davidson, 2019), but this
hypothesis has not been tested empirically. Together, studies suggest the devel-
oping brain at least sometimes processes information differently when pre-
sented in 2D versus 3D, but there may be differences based on the type of
media activity, and specific brain-behavior links have not been established.

6.5 Collaborative and Synergistic Science

Other developmental fields (e.g., https://manybabies.org/) have significantly
advanced via collaborative team science by developing and refining measure-
ment tools and sharing data collectively to provide enough power to run
advanced and sophisticated statistical models that consider multiple effects on
child outcomes and allow for tests of replicability. Similarly, researchers study-
ing the causes and consequences of early digital media use should take
a synergistic approach, adopting similar methods and harmonizing across
datasets. It will be necessary to fully embrace data sharing for data reuse and
building shared data analytic tools to speed data integration and cleaning. Child
development media researchers have an immediate need for collaborative
platforms where complex data can be stored, cleaned, integrated, and analyzed.
Collaboration between institutions in different geographic regions allows inclu-
sion of more diverse populations that are traditionally underrepresented in
media research (Katz et al., 2017; Ward et al., 2020).

As described in this Element, progress in the family media ecology has been
limited by imprecise measurement and by a lack of a mechanism to rapidly
share and analyze results in a theoretically driven manner. The CAFE Toolkit is
an example of comprehensive measures that can better capture household media
patterns in terms of parental attitudes, time use, and passive sensing. Future
work could expand this effort to include some of the goals described here, such
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as creating automated tools for classifying digital media content and sharing
those tools for use by other researchers.

7 Conclusions

Family media ecology is complex and dynamic. Each member of the family is
by definition involved; parents, siblings, and extended family are connected to
one another by multiple forms of media from the beginning of life such that
digital media are embedded in family ecology rather than external to it. The
DREAMER framework goes beyond the family media context to consider
relational processes with family ecology that shape and are shaped by media
use. Individual differences in parents and children as well as structural factors
external to the family, like economic resources, availability of broadband
networks, and unexpected perturbations to family life such as COVID-19, all
contribute to the ways in which digital media are used and the impacts that
digital media use has on young children in the short term and the long term.
Moreover, the processes driving media use are poorly understood. It is critical to
understand both the immediate, momentary factors that relate to media deci-
sions and processes in real time and the longer-term, bidirectional associations
between media use and parent and child factors within the family context. Such
information is necessary to provide stakeholders, including parents, educators,
and healthcare providers with clear information to navigate media usage.
Furthermore, policymakers and industry need to play a much bigger role in
regulation and enhancement of media services to provide a safe digital space for
young children and their families. We argue that a better understanding of early
media use patterns will allow us to create a digital space in which all children
can thrive.
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