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ABSTRACT

During the COVID-19 pandemic, government-mandated lockdowns led to
a rise in technology use, and they also significantly impacted children’s social
interactions. Technology use can be categorized as process-oriented (i.e., using
technology for non-social purposes) or social-oriented (i.e., using technology to
communicate with others). As part of a larger investigation on children’s mental
health during the pandemic, this study investigates how children in Southwestern
Ontario, ages 8-13, used technology during the pandemic and its impact on mental
health and social support. Reports from 178 caregiver and 147 children, assessing
demographics, virtual school attendance, child technology use, social support,
family stress, and mental health, were collected monthly from June 2020 to
January 2021 and again in March 2021.

Fluctuations in technology use, particularly computer use, were observed.
Children who attended school virtually for majority of the study period reported
engaging in greater amounts of technology use than those who attended virtual
schooling less often. Children who reported lower friend social support engaged in
higher levels of technology use across time; however, they engaged in social-
oriented technology use less than other technologies. TV, internet, video game, and
computer use was greater for children who reported lower friend social support.
Additionally, perceived social support, particularly family support, predicted lower
levels of anxiety, depression, and PTSD symptomatology, while social media use
predicted higher levels of these internalizing symptoms. Overall, the findings
suggest that technology use was multifaceted across the early pandemic. Children
appeared to engage in greater amounts of distraction-based technology use, which
may have been a helpful strategy for coping with stress of an uncontrollable event,
such as a global pandemic. On the other hand, social-oriented technology use did

not appear to have strong effects across the early pandemic.

Keywords: COVID-19, children, technology use, social support, virtual school,

mental health.
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CHAPTER 1
Introduction

Online interactions are a major component of a child’s social world. Ontario
youth spend an average of 7.5 hours per day looking at a screen, whether it be for
finishing homework, chatting with friends, or playing video games, and between 83% to
87% of Canadian youth use a smartphone, daily (Canadian Pediatrics Society, 2019;
Statistics Canada, 2018). During the COVID-19 pandemic, government-mandated
lockdowns led to a rise in technology use, and they also significantly impacted children’s
social interactions (Seguin et al., 2021, Rappaport et al., 2023).

Technology use can be categorized as process-oriented (i.e., using technology for
non-social purposes) or social-oriented (i.e., using technology to communicate with
others) (Song et al., 2004; Barnes, 2024). Social-oriented technology use (e.g., social
media, texting) may have been an important coping strategy during the COVID-19
pandemic as children relied on technology to connect with their peers. This study aims to
examine fluctuations in child technology use and their relations to mental health
symptoms and perceived social support throughout the pandemic.

As part of a larger investigation on children’s mental health during the pandemic,
this study investigated how children in Southwestern Ontario, ages 8 to 13, used
technology during the pandemic and its impact on mental health and social support.
Parent and child reports from 178 families, assessing child technology use, social
support, and mental health, were collected monthly from June 2020 to January 2021 and
again in March 2021.

I used ANCOVAS to assess how technology use changed over time. Multiple

regression analyses were used to determine relations between technology use, social



support, and mental health outcomes. Findings are discussed in terms of whether social-
oriented technology use can help mitigate the impact of social isolation and foster social

support.



CHAPTER 2
Review of the Literature

Context of the Pandemic: COVID-19 in Ontario

COVID-19 was first reported in Wuhan, China in December 2019. Due to the
virus’s highly contagious nature, it quickly spread across the world, leading to a global
pandemic (Zheng et al., 2020). At the outset of the pandemic, Canada implemented many
public health orders to reduce the spread of COVID-19 to vulnerable populations, such as
elders and those who are immunocompromised, as a vaccine had yet to be developed
(Wilder-Smith & Freedman, 2020). Measures such as social distancing—alongside
closures of schools, workplaces, and non-essential businesses —limited contact among
community members. When infection and death rates increased, city- and province-wide
lockdowns permitted only essential movement outside of the home (Wilder-Smith &
Freedman, 2020).

The first case of COVID-19 in Ontario was reported on January 25, 2020
(Silverstein et al., 2020). On March 17, 2020, Ontario Premier Doug Ford declared a state
of emergency during which indoor recreational facilities, libraries, daycares, bars,
restaurants, theatres, and concert venues were ordered to close, and gatherings of more
than 50 people were banned (Government of Ontario, 2020). One week later, non-
essential businesses in Ontario were ordered to close, and schools in Ontario remained
online for the remainder of the school year (Nielsen, 2020). In September 2020, students
in Ontario had the option to attend classes in-person or virtually. Many school boards
adopted a hybrid model (i.e., classes delivered partially in-person and online) to
accommodate for outbreaks within cities and schools (Ontario Ministry of Health, 2022).

Large outbreaks occurring in fall 2020 led to school closures in December 2020 (Ontario



Ministry of Health, 2022). As vaccines were made public in the summer of 2021,
lockdown policies and social distancing measures started to decrease.

The present study examined child technology use within the context of the
COVID-19 pandemic. The data for the present study started to be collected during the
first few months of the pandemic and continued through the early months of 2021.
During this period, lockdown mandates fluctuated, and vaccines were not widely
available. Children experienced different types of schooling, ranging from fully virtual
classes to a mix of virtual and in-person classes. Schooling depended on several factors,
such as local lockdown mandates, eases in restrictions, and parental choice of their
child’s schooling.

COVID-19 and Social Isolation

During the COVID-19 pandemic, researchers began studying the effects of
lockdown mandates on socioemotional well-being. According to Banerjee and Rai
(2020), Google Trends found that the term “loneliness” peaked in searches during the
pandemic in 2020. Although lockdown measures were developed to reduce COVID-19
infections and deaths, school closures — alongside stay-at-home orders, social
distancing, and the cancellation of extracurriculars — meant that youth in Ontario
experienced extensive periods of isolation from friends, family, and loved ones.

Virtual Schooling and Loneliness

Virtual schooling involves delivering classes through technology (e.g., Zoom,
Microsoft Teams, Google Classrooms) to students physically separated from their peers
and teachers (Black et al., 2020). Online classes became prevalent, particularly during the

early months of the pandemic, to reduce the spread of the COVID-19 virus. Virtual



schooling changed the social dynamics typically seen within schools. Schools are a social
environment where children can learn to socialize by physically interacting with their
same-aged peers (Wentzel, 2015), and in-person schooling offers opportunities for social
development that cannot be captured through virtual schooling.

Wentzel (2015) points out several features of in-person schooling that facilitate
socialization. For example, teachers and peers can be viewed as socialization agents that
create social opportunities for a child in person (e.g., team sports, group classwork,
collaborative seating arrangements, etc.). Social interactions can teach children about
themselves and societal expectations; specifically, children learn what behaviours are
considered acceptable and inappropriate in social settings. For example, children may
learn about the importance of sharing materials (e.g., working on a collaborative art
project and sharing scissors, glue, and crayons) and asking for help in the classroom (e.g.,
raising one’s hand to ask for clarification about a math problem written on the board).
Children also learn to attribute motivational significance to their interpersonal
relationships. For example, children may learn to listen to and follow classroom
instructions, so that they do not disappoint their teacher. Lastly, schools provide a setting
for children to practice and reinforce skills and values learned at home (Wentzel, 2015).
For instance, a child may learn to practice patience while waiting to play with a toy at
school, which can be reinforced when sharing toys with siblings at home. In sum, schools
are an important environment in which children learn to interact with others and develop
peer relationships.

In contrast, virtual schooling makes it more challenging for children to explore

complex peer relationships (e.g., problem-solving in groups). The opportunity to



collaborate with peers on class projects is difficult in online settings, and as a result,
teachers often relied on individual assignments for assessments during the pandemic
(Hoofman & Secord, 2021). Furthermore, social events such as graduations,
extracurriculars, and athletic events were difficult to organize in online settings and were
often cancelled or postponed during the pandemic (Hoofman & Secord, 2021). Limiting
social interactions during school does not give children the chance to practice their face-
to-face social skills by socializing with their peers. Instead, children may turn to digital
media, such as social media, to facilitate social interactions. This can limit their
opportunity to practice their social skills face-to-face. Virtual schooling relies on the use
of a camera to facilitate face-to-face interactions. The camera limits what one can view of
a person, as it is typically directed at the face. This makes it difficult for children to learn
nonverbal communication through body language. Additionally, some children may turn
off their cameras, limiting their ability to connect with their peers through nonverbal
facial expressions.

Research suggests the pandemic led to reports of greater loneliness and social
isolation in children. In particular, the switch from in-person to online schooling led to
increased feelings of loneliness. Larsen and colleagues (2021) investigated the impact of
COVID-19-related school closure and social isolation on 442 children (M = 11.43 years)
in Norway during spring 2020, compared to a pre-pandemic period (i.e., December 2017
to July 2019). The Norwegian government closed schools in March and virtual schooling
was introduced. Children completed self-report measures about psychopathology (i.e.,
anxiety, depression), virtual schooling, social isolation, and reactivity. Researchers found

that children reported feeling less sad, scared, unsafe, and angry, but reported more



difficulties with sleep and concentration under COVID-19 lockdowns with home school
and social isolation, compared to the pre-pandemic period. Children who reported
missing their friends and worrying about contracting COVID-19 also reported higher
levels of emotional reactions compared to their peers. There were no significant
differences in psychopathology (i.e., depression and anxiety symptoms), however.

Given that data were collected early into the pandemic, the transition to virtual
schooling may have provided children with a break from school-related worries (e.g.,
social and test anxiety) as children could remain at home and assignment formats were
adjusted, explaining the overall decrease in emotional reactions (Larsen et al., 2021). The
researchers suggested differences in somatic/cognitive reactions may be related to
changes in daily routines, such as shifting wake/sleep cycles. The findings also suggest
social isolation and worry about COVID-19 may have impacted child well-being.

Houghton and colleagues (2022) investigated the impact of COVID-19-related
school closures on 785 children and adolescents (ranging from 10 to 17 years) in Western
Australia. Data were collected across four time points: twice before the pandemic, once
as schools closed due to COVID-19, and once after the reopening of schools. Participants
completed self-report measures about loneliness, depression, and mental well-being.
Compared to the pre-pandemic periods, researchers found significant increases in
depression symptoms, other internalizing, and externalizing symptoms. They also found a
significant decrease in positive mental well-being during school closures and reopening
compared to the pre-pandemic period. These changes were greater for those low in initial

severity. The findings suggest that social isolation due to COVID-19-related school



closures adversely affected mental health and led to feelings of loneliness that persisted
upon schools reopening.

Additionally, Vaillancourt and colleagues (2022) examined how in-person versus
virtual schooling affected how students perceived themselves as mattering to others, such
as their parents, teachers, and peers, during the pandemic in a sample of 6,578 Canadian
students (ranging from grades 4 to 12). Students’ perceptions that they matter to others
are often enhanced in subtle ways, such as a smile from a teacher or small talk with their
peers. Students were randomly assigned to a “pre-pandemic” or “pandemic” condition.
Students in the “pre-pandemic” condition retrospectively reported their experiences from
September 2019 to March 2020 during in-person schooling, whereas students in the
“pandemic” condition reported their current experiences from September 2020 to
November 2020 during virtual schooling. Researchers found students in the “pandemic”
condition reported feeling like they mattered to others less than those in the “pre-
pandemic” condition. Vaillancourt and colleagues (2022) suggest that the small social
feedback signals people use to indicate that others matter to them are harder to read and
perform in online communication compared to in-person interactions.

Overall, the research highlights the negative impact of virtual schooling during
the COVID-19 pandemic on children and adolescents. Studies consistently showed that
virtual schooling was perceived negatively by students, leading to increased feelings of
loneliness and difficulties engaging with others in online classes. The shift to online
classes deprived students of essential in-person social interactions, potentially hindering

their socioemotional development and mental health.



Child Mental Health and COVID-19

In addition to loneliness as a result of school closures, there has been a
documented effect of the COVID-19 pandemic on child mental health. Research suggests
that the pandemic has adversely affected child mental health. For example, Ellis and
colleagues (2020) investigated the impact of COVID-19 on mental health in a sample of
1,054 Canadian adolescents (ranging from 14 to 18 years) during spring 2020.
Adolescents completed self-report measures about COVID-19-related stress, depression,
screentime, and loneliness six months before lockdowns and over the past three weeks.
The researchers found that adolescents reported increased concerns about schooling and
peer relationships during the lockdown compared to the pre-pandemic period. COVID-
19-related stress was associated with higher depression symptomatology, particularly for
those spending more time on social media.

Mactavish and colleagues (2021) investigated the impact of COVID-19 on
children’s mental health by surveying 190 families with a child, aged 8 to 13, from
Southwestern Ontario. Caregivers and children reported on child psychopathology,
emotional distress, and social support, retrospectively, three months prior to the
pandemic, as well as during the pandemic in June/July 2020. Researchers found that both
caregivers and children reported worsened child psychopathology (i.e., anxiety,
depression, post-traumatic stress symptomatology) and irritability during the pandemic,
compared to the prior three months. Additionally, perceived social support was
associated with lower symptom severity during the pandemic and an attenuated increase
in psychological distress. The findings indicate a protective role of social support to

mitigate the negative psychological impact of the pandemic.



There are some conflicting findings suggesting that for some, there were no
differences in child mental health during the pandemic. For example, Larsen and
colleagues (2021) found no significant differences in psychopathology symptoms in
children during the early stages of the pandemic, compared to pre-pandemic periods. This
may suggest that the pandemic did not affect mental health symptomatology. However,
researchers suggested the findings may be due to the timing of data collection, as school
closures may have provided children with a break from school-related worries.

Taken together, the research indicates that the COVID-19 pandemic adversely
affected child mental health, leading to increased stress about school and peer
relationships, worsened psychopathology, and irritability, with varying findings
suggesting both negative effects and potentially mitigating factors. This emphasizes the
need to take a nuanced approach to studying the effects of the pandemic on child mental
health.

Fluctuations in Mental Health during the COVID-19 Pandemic

Longitudinal studies examining the effects of COVID-19 on youth mental health
have shown fluctuations throughout the pandemic. Hawke and colleagues (2021)
investigated emotional distress and substance use during the pandemic in 619 Ontario
youth (ranging from 14 to 28 years). Data were collected bimonthly from April 2020 to
October 2020. Participants completed self-report measures about mood, mental health,
substance use, and COVID-19 worries. They found that mood (i.e., sadness, irritability),
mental health (i.e., depression and anxiety symptoms), and worries about COVID-19
increased early in the pandemic, decreased during the summer, and increased again in

autumn. The researchers suggested that returning to school in September, whether it was
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virtual or in-person, may have been related to reports of worsening mental health during
autumn. Additionally, COVID-19 infection rates sharply increased in September 2020,
which may also explain the increase in mental health concerns and worries (Hawke et al.,
2021).

In addition to these fluctuations, other demographic characteristics seemed to be
associated with greater adversities during the pandemic. For example, latent class
analysis identified that youth identifying as female, youth living in urban/suburban areas,
youth living in large households, and/or with poor baseline mental and physical health
were the most likely to report worsening mental health symptoms and worries across the
pandemic (Hawke et al., 2021). Substance use remained stable across time points. The
findings suggest that certain individuals, such as girls, those from lower SES
backgrounds, and those with pre-existing mental and physical health conditions, may
have been more vulnerable to the negative mental health effects of the pandemic.

Rappaport and colleagues (2022) investigated children’s mental health by
surveying 319 families with a child, aged 8 to 13, from Southwestern Ontario. Families
completed six monthly assessments between June 2020 through December 2021.
Researchers examined caregiver and child self-report measures about COVID-19 impacts
and child psychopathology. Like Hawke and colleagues (2021), they found fluctuations
in mental health (i.e., anxiety, depression, post-traumatic stress symptoms) throughout
the study. Specifically, elevations in local COVID-19 hospitalizations and deaths were
associated with elevations in children’s reported worry about contracting COVID-19 and

in stress related to stay-at-home orders. These reported worries were, in turn, associated
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with monthly elevations in reports of children’s emotional distress and mental health
symptomatology (Rappaport et al., 2022).

Together, the findings demonstrate the importance of investigating the pandemic
longitudinally. Differences in lockdown policies, school closures, and infection rates may
have impacted child mental health during the pandemic. Additionally, stress and worry
driven by the pandemic seems to have played a significant role in these negative
consequences. As research has linked worries about COVID-19 to emotional distress,
irritability, and mental health symptomatology in children and adolescents (Ellis et al.,
2020; Larsen et al., 2021; Rappaport et al., 2022), it is important to consider factors that
can mitigate the effects of stress, such as coping strategies.

COVID-19, Stress, and Coping

Lazarus and Folkman (1984) suggest that stress arises when individuals perceive
that their environmental demands exceed their resources to cope with those demands.
This perception triggers a series of psychological and physiological responses that are
part of the sympathetic nervous system’s response to stress, such as increased heart rate,
sweating, and anxiety.

Global disasters, such as the COVID-19 pandemic, often invoke stress responses.
Children have reported feeling stressed about the pandemic for many reasons, such as
worry about themselves or a loved one contracting COVID-19, alongside stress about
online schooling and stay-at-home orders (Ellis et al., 2020; Larsen et al., 2021;
Rappaport et al., 2022).

Qualitative studies have provided other types of indicators of how children

experienced stress during the pandemic. Abdulah and colleagues (2021) conducted an
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arts-based qualitative study with 15 children (ranging from 6 to 13 years) in Iraq during
the pandemic in spring 2020. Researchers interviewed children about their experiences
being confined at home and asked them to create a painting about their feelings,
reflections, and responses to the pandemic. Researchers conducted a content analysis
based on the interviews and paintings. They identified that children experienced worries
about contracting COVID-19, feared for their safety when leaving home, felt depressed
being confined at home, and worried about their relationships with friends and family.

O’Sullivan and colleagues (2021) interviewed 48 families to understand the
experiences of children and adolescents in Ireland during the first lockdown of the
pandemic. Researchers used a thematic approach to interpretative phenomenological
analysis to code the interviews. They found that children felt stressed about home-
schooling and independent learning expectations, COVID-19-related news, and social
isolation. Together, these findings suggest children experienced stress about many
different facets of the pandemic.

How people cope with stress varies, and one way they do this is through cognitive
appraisal, in which individuals assess the meaning and importance of a stressor for
themselves (Lazarus & Folkman, 1984). Appraisal can be influenced by a variety of
factors, such as the individual's past experiences, personal beliefs, and cultural context.
Research suggests that children who placed greater significance on COVID-19-related
stressors experienced worse mental health outcomes (Larsen et al., 2021; O’Sullivan et
al., 2021; Rappaport et al., 2022). Therefore, a person's appraisal of the pandemic can
also determine their emotional and behavioral responses, as well as their choice of coping

strategies.
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Coping refers to the psychological and behavioural strategies that individuals use
to manage or adjust to stressful situations, challenges, or life events (Folkman & Lazarus,
1980). Coping strategies can be classified into two categories: problem-focused and
emotion-focused coping (Lazarus & Folkman, 1984). Problem-focused coping attempts
to problem-solve or change the stressor. Examples of problem-focused coping include
requesting help from others, making plans, self-regulated learning, and coordinating
multiple activities (Skinner et al., 2003). In contrast, emotion-focused coping attempts to
regulate one's emotional responses associated with the stressor (Lazarus & Folkman,
1984). Examples of emotion-focused coping include distracting oneself, seeking comfort
from others, or avoiding the stressor (Skinner et al., 2003). Although researchers make
the distinction between the two types of coping strategies, in practice, individuals often
use both problem- and emotion-focused strategies to cope with a stressor (Folkman &
Lazarus, 1980).

Problem-focused coping is often considered to be more adaptive than emotion-
focused coping. Problem-focused coping directly targets the stressor, which often reduces
stressful feelings long-term, whereas emotion-focused coping targets stressful feelings
but not the stressor, itself. Thus, it is thought that emotion-focused coping only provides
temporary relief from the stressor (Ben-Zur, 2009).

Ben-Zur (2009) investigated the impact of coping styles on affect in a sample of
140 adolescents (M = 16.50), 172 university students (M = 24.52), and 168 adults (M =
48.59) from Israel. Participants completed self-report questionnaires about their trait
coping and affect styles. Coping was categorized as problem-focused (e.g., active coping,

planning), emotion/support-focused (e.g., emotional support, ventilation), or avoidance-
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focused (behavioural disengagement, denial). Researchers found that problem-focused
coping was associated with increased positive affect and decreased negative affect,
whereas both emotion-focused and avoidance-focused coping were associated with
increased negative affect. Avoidance-focused coping was also associated with decreased
positive affect. Additionally, problem-focused coping moderated the effects of
avoidance-focused coping on affect; engaging in problem-focused coping reduced the
effect of the association between avoidant-focused coping and both positive and negative
affect.
Social Support as a Coping Strategy

Social support can serve as both a problem- and emotion-focused coping strategy.
According to Wills (1991), social support is the perception or experience that one is
loved and cared for by others, esteemed and valued, and part of a social network of
mutual assistance and obligations. While there are many forms of social support — such as
informational, instrumental, and emotional -- they always involve relying on another
person. Informational support involves giving another person information to better
understand and deal with a stressor. Instrumental support involves directly giving
someone resources for support (e.g., helping an individual move by physically assisting
with packing and transporting belongings). Emotional support involves providing warmth
and reassurance to another person. Additionally, social support does not need to be
transactional — it can also be perceived. Knowing that another person cares about you
can be enough to foster feelings of social support (Friedman, 2011). There are subtleties

to social support. Individuals can have a lot of social interactions, but the support one
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gets may not always be positive. It's important to consider the type of social support one
is receiving.

The stress-buffering hypothesis states that social support protects against the
negative effects of stress (Cohen & Wills, 1985). Social support may reduce the
likelihood of an individual appraising stressful situations as harmful, as they may feel
their support networks can help them cope with these experiences. This, in turn, may
decrease the perceived impact and physiological reaction to the stressor, protecting
against negative psychological outcomes such as anxiety and depression. For example,
Mactavish and colleagues (2021) found that social support was associated with less
distress and reduced depression, anxiety, and irritability symptoms in children over the
COVID-19 pandemic.

A Review of Child Coping Patterns

According to Zimmer-Gembeck and Skinner (2016), developmental stages
influence a child’s coping patterns. During infancy, caregivers play a critical role in
helping infants cope by responding to their needs. For example, caregivers are
responsible for feeding and comforting an infant, as they cannot act on their own accord.
As children age, they gain more bodily autonomy and can act for themselves using self-
regulation strategies. Children begin to use cognitive coping strategies when they begin
schooling, such as distraction and problem-solving. During adolescence, meta-cognitive
coping strategies, such as goal-setting and thinking about future consequences, become
more common. Thus, children use a variety of strategies to cope with stressors,

depending on their developmental capabilities.
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Children have been shown to use a variety of problem-focused coping strategies.
Problem-solving is a common and effective strategy that involves adjusting one’s actions
to effectively deal with the stressful problem (Zimmer-Gembeck & Skinner, 2016),
including strategizing, planning, and requesting instrumental aid (e.g., asking for help to
reach the top shelf). Information-seeking is another problem-focused strategy that
involves trying to find sources of information about a stressor (Zimmer-Gembeck &
Skinner, 2016), including reading information, observing the stressor, and asking others
for information. Both problem-solving and information-seeking coping strategies tend to
increase in complexity with age. For example, preschoolers will ask limited others for
information while adolescents will seek information from multiple sources and integrate
them together (Zimmer-Gembeck & Skinner, 2011).

There are also many emotion-focused coping strategies used by children. Escape
involves removing oneself from the environment with the stressor (Zimmer-Gembeck &
Skinner, 2016), such as behavioural avoidance (physically avoiding the stressor) and
denial that the stressor is bothering them. Accommodation involves changing one’s
perception of the stressor (Zimmer-Gembeck & Skinner, 2016), including distracting
oneself, minimizing the stressor, and acceptance of the stressor. Distraction is a more
common coping strategy than avoidance in children and adolescents, as they may not
have the means to leave stressful situations. Behavioural distraction is more common in
younger children, whereas cognitive distraction (i.e., thinking of something else to do) is
more common in older children and adolescents (Zimmer-Gembeck & Skinner, 2011).

Support-seeking is a form of social support, a common coping strategy in

children. It involves using available social resources to cope (Compas et al., 2017).
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Examples include seeking contact or comfort from others and asking others for
information and resources. In early development, infants seek aid from their caregivers
through reflexive responses and eye gazing (Zimmer-Gembeck & Skinner, 2011).
Children view parents as a primary source of social support during childhood, but this
gradually declines as they age; older children and adolescents tend to seek social support
from their peers (Zimmer-Gembeck & Skinner, 2011). However, when put in
uncontrollable situations or when in a situation with an authority figure, they will often
seek a caregiver for social support.

In summary, research suggests that children's coping strategies change as they
age, starting with a reliance on caregivers in infancy and progressing to self-regulation
and cognitive strategies like distraction and problem-solving as they grow older.
Problem-focused coping strategies, including problem-solving and information-seeking,
become more sophisticated with age. Emotion-focused strategies like escape and
accommodation vary, with younger children using behavioural distractions and older
children employing cognitive distractions. Support-seeking transitions from caregivers in
childhood to peers during adolescence; however, caregivers remain a key support during
uncontrollable situations or when authority figures are involved. Overall, child coping
strategies are complex and vary according to one’s developmental stage and environment.
Coping and Psychopathology

Research suggests that coping and psychopathology are bidirectionally related to
each other. According to Zimmer-Gembeck and Skinner (2016), stress interferes with

one’s ability to cope and to access resources, leading to the development of
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psychopathology. This, in turn, can lead to the later development of stress and further
interfere with coping strategies.

Coping styles can influence the development of psychopathology. Evans and
colleagues (2014) investigated the longitudinal relation between stress, depression, and
coping in a sample of 227 children and adolescents (ranging from 7 to 17 years old) in
the United States. Participants completed self-report measures and clinical interviews at
four timepoints across two years. Measures assessed depression, stressful life events, and
coping styles. Coping was categorized as primary control (problem-focused; social
support), secondary control (emotion-focused; positive reinterpretation of stressor), and
disengagement coping (emotion-focused; avoidance, distraction). Researchers found that
primary and secondary coping styles were associated with lower depressive symptoms
over time. Engaging in primary control and disengagement coping mediated the
relationship between experiencing stress and depressive symptomatology. Researchers
suggested that children who use less primary control coping and more disengagement
coping during stressful events are more likely to develop depressive symptoms.

Richardson and colleagues (2020) examined the longitudinal relations between
coping styles and psychopathology in a sample of 532 youth (ranging from 11 to 14
years) from Australia. Youth and caregivers completed questionnaires about youth
coping and psychopathology at two time points over one year. Coping was categorized
into three categories: active problem-solving (problem-focused), problem avoidance
(emotion-focused), and social support seeking. Researchers found that avoidant coping at
T1 predicted increases in anxiety symptoms and eating pathology at T2, whereas

depression symptomatology at T1 predicted increased engagement in avoidant coping
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and decreased engagement in problem-solving coping. The findings suggested that
avoidance-based coping patterns may play a role in maintaining psychopathology.
Additionally, the researchers suggested that children may be more likely to use problem-
solving strategies during controllable situations, but in cases where children do not
perceive being in control, such as feeling helpless, they may be more likely to use
avoidance strategies (Richardson et al., 2020).
Coping during the COVID-19 Pandemic

Many studies have examined coping styles that individuals used during the
COVID-19 pandemic. For example, Minahan and colleagues (2021) investigated how
coping styles during the pandemic impacted psychosocial outcomes in a sample of 1,318
adults (ranging from 18 to 92 years old) from the United States. Participants completed
self-report measures about pandemic-related stress, mental health, social support, and
coping styles. Coping styles were categorized as approach-focused (i.e., problem-focused
coping; help-seeking) and avoidant-focused (i.e., emotion-focused coping; avoidance of
stressor). Researchers found that avoidant-related coping was associated with increased
depression, anxiety, and loneliness. This relates to how individuals tend to use emotion-
focused coping strategies when they cannot leave the stressful situation or environment
(Zimmer-Gembeck and Skinner (2016). Additionally, avoidant-related coping positively
mediated the relation between stress and depression, suggesting this coping style may
have been particularly maladaptive during the pandemic. In contrast, social support was
associated with better psychosocial outcomes, supporting the stress-buffering hypothesis.

Further studies suggested that individuals used a range of strategies to cope with

the stress of the pandemic. Fluharty and Fancourt (2021) investigated coping patterns
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during the pandemic in a sample of 26,016 adults (ranging from 18 to over 60 years old)
from the United Kingdom. Participants completed self-report measures about coping
styles, various psychosocial predictors (i.e., personality traits, mental health) and
adversity predictors (e.g., COVID-19 status, financial adversities). Coping was
categorized into four categories: problem-focused (i.e., planning, active coping),
emotion-focused (i.e., acceptance, humour, religion, positive reframing), avoidant (i.e.,
behavioural disengagement, denial, substance use), and socially-supported (i.e.,
emotional support, instrumental support, venting) coping. Researchers found that
problem-focused, emotion-focused, and socially-supported coping styles were used more
frequently by women than men. Individuals with a diagnosed mental health condition
were more likely to use avoidant and socially-supported coping styles. Previous research
states that engaging in avoidant coping may be maladaptive, as the stressor is not
changing and that may maintain negative affect (Evans et al., 2014; Richardson et al.,
2020). Therefore, these findings suggest that avoidance coping may be associated with
the negative outcomes of those with mental health challenges, while socially-supported
coping may have been a strategy for individuals to receive help from others during the
pandemic. Additionally, experiencing COVID-19 adversities (e.g., contracting COVID-
19, losing loved ones to COVID-19, experiencing financial difficulties due to COVID-
19) was associated with engaging in less socially-supported coping, whereas worries
about these adversities were associated with engaging in a range of coping strategies
(Fluharty & Fancourt, 2021). This finding suggests that individuals may feel more
empowered when envisioning handling adversities compared to actually experiencing

them. So, whereas individuals may have felt prepared for handling a stressor such as the
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COVID-19 pandemic, individuals felt less equipped when actually experiencing the
pandemic.

A common thread in the coping literature demonstrates a relation between
emotion-focused coping strategies and mental health symptomatology. Mariani and
colleagues (2020) examined coping strategies during the pandemic in a sample of 98
Italian adults (M = 39.3 years). Participants completed self-report measures about mental
health, coping, and social support. Coping was categorized as task-oriented (problem-
focused; attempts to solve the stressor), emotion-oriented (emotion-focused; self-oriented
emotional reactions such as self-preoccupation), and avoidance-oriented (emotion-
focused; avoiding the stressor). Similar to previous literature, researchers found that
depressive symptomatology was associated with engaging in both emotion-oriented and
avoidance-oriented coping, as well as having low scores of social support. Engaging in
problem-focused coping strategies was not associated with mental health
symptomatology. This suggests that emotion-focused coping may have been maladaptive
for individuals coping with the pandemic.

Similar to Mariani and colleagues (2020), Cortez and colleagues (2023) examined
coping strategies during the pandemic in a sample of 211 (M = 37.07 years) Brazilian
adults. Like Mariani and colleagues (2020), they found that partaking in problem-focused
coping strategies (i.e., self-monitoring emotions and behaviour, responding to adversities
with self-awareness, gathering information) was associated with reports of higher quality
of life and work. Additionally, engaging in emotion-focused coping strategies (i.e.,
feeling nervous, tense, experiencing disruptive cognitions about the future) was

associated with reports of increased stress and anxiety.
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Overall, research on coping during the COVID-19 pandemic consistently shows
that emotion-focused and avoidant coping strategies were generally maladaptive, leading
to increased mental health issues like depression, anxiety, and loneliness (Mariani et al.,
2021; Minahan et al., 2021). On the other hand, problem-focused coping strategies, such
as active problem-solving and seeking social support, were linked to better psychosocial
outcomes and a higher quality of life (Cortez et al., 2023; Fluharty & Fancourt, 2021).
Given how child coping strategies differ across developmental stages, it is important to
consider how child coping patterns during the pandemic differed from adult coping
patterns.

Child and Youth Coping during the COVID-19 Pandemic

Child coping patterns during the pandemic appear similar to the coping patterns of
adults. Vallejo-Slocker and colleagues (2022) examined coping strategies in a sample of
1,647 Spanish children and adolescents (ranging from 8 to 18 years old) in the welfare
system or in at-risk families. Participants were recruited in two waves between 2020 and
2021. Participants completed self-report measures about coping, mental health, and other
psychosocial outcomes. Coping was categorized into 10 categories: distraction, social
withdrawal, cognitive restructuring, self-criticism, blaming others, problem-solving,
emotional regulation, wishful thinking, social support, and resignation. Researchers
found the most frequently used coping strategies were cognitive restructuring and social
withdrawal, both nonactive (i.e., emotion-focused) coping strategies. The use of
nonactive coping strategies (e.g., self-criticism) predicted worse mental health and

perceived quality of life, whereas the use of active coping strategies (e.g., problem-
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solving) predicted better mental health and perceived quality of life. These findings align
with those found in adults (Cortez et al., 2023; Mariani et al., 2021).

Liang and colleagues (2020) also examined coping patterns at the beginning of
the pandemic in a sample of 584 youth (ranging from 14 to 34 years old) in China.
Participants completed self-report questionnaires about their general health, coping, and
post-traumatic stress symptomatology. Coping was categorized into active coping (i.e.,
problem-focused) and negative coping (i.e., emotion-focused; avoidance and distraction).
Researchers found that engaging in negative coping was associated with greater post-
traumatic stress symptomatology, aligning with the findings of Vallejo-Slocker and
colleagues (2022).

Findings of child coping patterns begin to differ from adults when looking across
developmental stages. Delvecchio and colleagues (2022) investigated psychopathology
and coping during the pandemic in a sample of 385 preschoolers (3 to 5 years), 739
children (6 to 12 years), and 356 adolescents (13 to 18 years) from across Europe. Parents
completed measures about how their child’s psychopathology and coping patterns had
changed during the lockdowns. Coping was categorized into task-oriented (problem-
focused), emotion-oriented (emotion-focused; sharing emotions) and avoidance-oriented
(emotion-focused; distraction and avoidance) coping. Parents of preschoolers and
children reported that their children were more likely to engage in emotion-oriented
coping, compared to the reports from parents of adolescents. Because emotion-oriented
items involved seeking attention from others and adolescents rely less on parents for

emotional support, researchers suggested that this coping strategy may not have been
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captured from parental reports for adolescents. Overall, the findings begin to demonstrate
how coping strategies may differ across development.

Additionally, Delvecchio and colleagues (2022) found that engaging in task-
oriented coping was associated with fewer changes in irritable behaviour and mood
across age groups. Although findings showed that avoidance-oriented coping was
associated with reports of lower anxiety, genuine relief from COVID-19-related stressors
was not demonstrated because this coping style was also associated with reports of
increased externalizing symptoms, such as sleeping and eating patterns, which may put
individuals at risk of future psychopathology.

There are mixed findings on the effects of emotion-focused coping and mental
well-being in adolescents. Hsieh and colleagues (2021) investigated the impact of the
pandemic on emotional well-being in a sample of 146 high school students (ranging from
9% to 11" grade) from the United States. Students completed self-report measures about
COVID-19-related stress and coping. Coping was categorized into active coping (i.e.,
problem-focused) and disengagement coping (i.e., emotion-focused). Students reported
feeling unfocused, anxious, and experiencing negative thoughts about the pandemic.
Researchers found that students who used disengagement coping reported lower
emotional distress, whereas active coping was not associated with any outcomes. These
findings contradict research suggesting disengagement and avoidance increase the risk of
negative psychological outcomes (e.g., Liang et al., 2020; Vallejo-Slocker et al., 2022).
In response to these counterintuitive findings, the authors suggested that the results may
have been due to the uncontrollability of the stressor (Hsieh et al., 2021). Emotion-

focused strategies may be more effective if a stressor cannot be controlled or solved.
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Conversely, problem-focused strategies may be ineffective in the face of an
uncontrollable stressor, increasing emotional distress (Zimmer-Gembeck & Skinner,
2016). Therefore, emotion-focused strategies may be adaptive for some children due to
the uncontrollable nature of the pandemic.

Additionally, social support has been shown to buffer the effects of stress and
promote positive mental health outcomes for children during the pandemic. Mactavish
and colleagues (2021) found that social support was associated with lower symptom
severity and an attenuated increase in psychological distress in a sample of children, aged
8 to 13. The findings suggested that social support mitigated the negative psychological
impact of the pandemic.

Further studies have shown that children used social support to cope with the
stress of the pandemic. Zhu and colleagues (2021) investigated the impact of social
support during the pandemic in a sample of 2,863 children and adolescents (ranging from
9 to 17 years old) in China. Participants completed self-report measures about social
support, lifestyle changes, and perceived vulnerability during the pandemic. Researchers
found that participants who reported higher perceived vulnerability during the pandemic
also reported experiencing increased social support from friends and family. The
researchers suggested that youth may be more likely to seek social support to cope when
experiencing pandemic-related stress compared to coping during typical stressors during
non-pandemic times.

In summary, research on children and adolescents during the COVID-19
pandemic suggest that coping patterns are similar to adults but vary depending on the

developmental context and controllability of the situation. Emotion-focused and avoidant
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coping strategies were typically associated with worse mental health outcomes, while
active coping strategies like problem-solving were associated with better mental health
outcomes (Vallejo-Slocker et al., 2022). However, coping strategies differed across
developmental stages, with younger children more likely to engage in emotion-oriented
coping — such as seeking attention from parents — than adolescents (Delvecchio et al.,
2022). Emotion-focused coping sometimes appeared adaptive due to the uncontrollable
nature of the pandemic, suggesting that coping strategies' effectiveness can vary
depending on the context (Hsieh et al., 2021). Social support consistently emerged as a
protective factor against pandemic-related stress, highlighting its importance in
promoting positive mental health outcomes for youth (e.g., Mactavish et al., 2021; Zhu et
al., 2021).

Unfortunately, global disasters often disrupt external social support systems
(Prime et al., 2020). Stay-at-home orders mean that youth may physically be cut off from
friends and family. Given the context of the pandemic, social support could be
maintained through virtual interactions (e.g., video calls, texting).
Child Technology Use

Today, online interactions are a major component of a child’s social world.
Ontario youth spend an average of 7.5 hours per day looking at a screen, whether it be for
finishing homework, chatting with friends, or playing video games, and between 83% to
87% of Canadian youth use a smartphone, daily (Canadian Pediatrics Society, 2019;
Statistics Canada, 2018). During the COVID-19 pandemic, child technology use

increased. Ontario parents reported that non-school-related screen time in Ontario youth
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increased by more than three hours per day since the onset of COVID-19, compared to
pre-pandemic periods (Seguin et al., 2021).

Nagata and colleagues (2022) identified sociodemographic correlates of different
types of technology in a sample of 8753 youth (ranging from 10 to 14 years old) in the
United States. Using self-report questionnaires about technology use and various
sociodemographic factors (e.g., gender, race/ethnicity, household income), the
researchers found that boys reported higher levels of video game use, whereas girls
reported higher social media and phone use. Youth who identified as Indigenous, Black,
and Latinx scored higher on all screen time measures compared to White youth.
Additionally, living with a single parent was associated with higher social media use.
Higher household income predicted lower screen time, but these associations were
stronger for White than Black youth. The findings suggest that sociodemographic factors
are associated with child technology use patterns.

Parental Reports of Child Technology Use

Studying child technology use can be tricky, as parental reports of their child's
technology use may be prone to inaccuracies. Parents may unintentionally underestimate
or overestimate the time their child spends using technology for numerous reasons, such
as having limited awareness of what their child engages in online, or potential challenges
in monitoring screen time across multiple devices (Wood et al., 2019). Additionally,
children may not provide accurate information when reporting their technology use to
parents (Wood et al., 2019). Understanding these factors is important for promoting a

more accurate assessment of children's screen time.
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Wood and colleagues (2019) explored discrepancies between parent and child
reports of children's technology use in a sample of 114 families with a child, aged 9 to 11,
in the United States. Children and parents completed questionnaires about the child’s
computer and television use. The researchers found parent and child reports were similar;
however, parents reported less television use than children, particularly when children
had a television in their bedroom. These findings suggest that environmental factors and
ease of access to technologies may impact parental perceptions and awareness of their
child’s technology use.
On top of access to technology, parent-child relationship factors may also influence
parental perceptions of their child’s technology use. Marciano and colleagues (2020)
investigated the discrepancies between parent and child reports of children's screen time
in a sample of 854 families in Switzerland who had an 11-year-old child. Children and
parents completed questionnaires about child screen time, parent-child communication
behaviours, and relationship quality. Findings suggested that children's ease of self-
disclosure (i.e., the comfort a child has in disclosing information to a parent) and secrecy
behaviours (i.e., the willingness of a child to hide information from a parent) were
significantly associated with parental knowledge of their child’s technology use.
Specifically, a high ease of self-disclosure and low secrecy behaviours were associated
with greater consistency between parent and child reports of child technology use.
Additionally, a positive parent-child relationship was linked to increased self-disclosure
and decreased secrecy behaviours by children. This suggests that having open parent-

child communication may play a role in reducing secretive technology use behaviours.
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Overall, there are both environmental and family-level factors that may affect parental
perceptions of child technology use.
Effects of Family Stress on Child Technology Use

Family and parental stress may play a role in a child’s exposure to technology and
subsequent parental reports of child technology use. Brauchli and colleagues (2024)
investigated the relationship between child screen time, parental stress, and parental
attitudes towards screen time in a sample of 462 families with children up to 3 years old
in Switzerland. Data were collected at four time points across ten months. Participants
completed questionnaires about their child’s screen time, their attitudes towards screen
time, and parental stress. Researchers found positive associations between parenting
stress, positive parental attitudes towards screen time, and child screen time across all
time points. Additionally, positive parental attitudes towards screen time were found to
increase the correlation between parental stress and child screen time. The findings
suggest that parents may use child screen time as a coping strategy for parenting stress.
The study emphasizes the need to consider the impact of parental stress on children's
technology use.

Like Brauchli and colleagues (2024), Cost and colleagues (2020) assessed the
association between parental stress and child screen time in a sample of 1085 families
with children, aged 18 months to 7 years, in Ontario, Canada. Parents completed
questionnaires about their child’s screen time, parental stress, and behaviours while
eating. Results indicated that both high parenting stress levels and older child age were
linked to reports of greater child screen time. Researchers suggest that child screen time,

particularly during mealtimes, may be used to help families cope with parenting stress by
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providing parents time to rest while their child is preoccupied with eating and consuming
media.

During the COVID-19 pandemic, many parents reported high levels of family
stress, given the shift to virtual schooling and increased parental involvement in this
schooling (Seguin et al., 2021). Katzman (2022) conducted a thematic analysis of
interviews with 11 parents of children, aged 4 to 7, from Ontario, Canada to understand
the relation between parenting practices and child technology use during the pandemic.
She identified that parents experienced stress due to their new role as teachers during
lockdowns, as well as increased stress from parenting due to spending more time at home
with their children, events being cancelled, social isolation, and a general lack of support.
Additionally, parents described the increase in their child’s screen time and using
technology as a “babysitter.” For example, giving a child technology to use would allow
parents time to work on other tasks or take a break. The findings align with Cost and
colleagues (2020), suggesting that stress during the pandemic led parents to allow an
increase their child’s screen time as a way to cope with the need for increased child
monitoring.

Taking a quantitative approach, Seguin and colleagues (2021) investigated the
impact of parental stress and parenting styles on child screen time during the pandemic in
a sample of 104 families with a child, aged 6 to 12, in Ontario, Canada. Participants
completed questionnaires about their child’s screen time, school closures, and parental
stress. Researchers found a significant increase in children's screen time from 2.6 to 5.9
hours per day during pandemic-related school closures. Greater parental involvement was

associated with fewer changes in children's screen time, whereas parental stress
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significantly predicted increased screen time. The findings suggested that parents used
child screen time to cope with increased parental stress when children remained in the
home during lockdowns. The findings align with Katzman (2022), showing the relation
between parenting stress and screen time during the pandemic.

Overall, parental reports of child technology use can be influenced by factors such
as challenges in monitoring screen time and ease of access to technology. Family stress,
as highlighted in various studies, is associated with increased child screen time,
particularly during challenging periods like the COVID-19 pandemic. These findings
underscore the need for a broader understanding of child technology use, considering
both child and parent factors.

Technology Use and Mental Health

It is important to understand how technology use changes over time as it may be
related to other variables, such as mental health symptomatology. The link between
technology use and mental health has long been debated. According to the displacement
hypothesis by Kraut and colleagues (1998), the time people spend using technology may
displace time that could be spent engaging in in-person social or cognitively enriching
activities, and the mental health benefits of those “displaced” activities are lost. On the
other hand, some argue that there is not sufficient evidence to support the effects of
technology use on mental health and other factors, such as age, race, or socioeconomic
factors, may better explain the relationship between technology use and mental health
(Jensen et al., 2019).

Studies have investigated the effects of specific forms of technology use on

mental health. Sampasa-Kanyinga and Lewis (2015) explored the association between
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time spent on social media use and mental health outcomes in a sample of 753
adolescents (M = 14.1 years) in Ottawa, Canada. Students completed self-report measures
about their social media use and mental health. Researchers found that 25.2% of students
reported using social media for over 2 hours daily, 54.3% for 2 hours or less, and 20.5%
infrequently or not at all. Students who reported needing access to mental health services
were more likely to report using social media for over 2 hours compared to those not
needing access. Additionally, reports of high levels of social media use were associated
with poor self-reported mental health, high levels of psychological distress, and increased
suicidal ideation. The findings suggest youth in need of mental health services may turn
to social media as a coping strategy for their distress. Additionally, using social media
may be related to increases in mental health symptomatology.

Other studies have taken a broader approach to studying technology use, focusing
on a wide range of technologies. George and colleagues (2017) investigated the effects of
technology use on mental health in a sample of 151 at-risk adolescents (M = 13.1 years)
in the United States. Participants completed self-report questionnaires about their
technology use (i.e., Internet, social media, and texting), callous-unemotional traits, and
mental health symptomatology. Data were collected using 30-day ecological momentary
assessments and an 18-month follow-up. Similar to Sampasa-Kanyinga and Lewis
(2015), researchers found that daily reports of technology use and the number of text
messages sent were associated with increased symptoms of attention-deficit-hyperactivity
disorder (ADHD) and conduct disorder (CD). Furthermore, reported technology use and
text messaging were associated with lower self-regulation skills and increased callous-

unemotional traits between the baseline and follow-up assessments. These findings
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suggest a potential link between technology use and adverse mental health outcomes,
particularly among at-risk adolescents.

Taking a broad approach to studying technology use, Nagata and colleagues
(2023) investigated the associations between screen time and disruptive behaviour
disorders in a population sample of 11,875 children, aged 9 to 11 years old, in the United
States. Participants completed self-report questions about their screen time (i.e.,
streaming TV shows or movies, streaming videos (e.g., YouTube), playing video games,
texting, video calls, and social media), conduct disorder symptoms, and oppositional
defiant disorder symptoms. Participants reported an average of 4 hours of total screen
time per day. Each hour of social media use per day was associated with a 62% higher
prevalence of conduct disorder. Additionally, exposure to more than 4 hours of total
screen time per day was linked to a higher prevalence of both conduct disorder (69%) and
oppositional defiant disorder (46%). These findings align with George and colleagues
(2017), suggesting a potential relation between screen time and problematic externalizing
behaviours.

While many are concerned about the impact of technology use on mental health,
some studies argue that there is insufficient evidence to establish a clear link between the
two. Jensen and colleagues (2019) investigated the association between technology use
and mental health symptoms in a sample of 388 children and adolescents from the United
States, ranging from 9 to 15 years old. Participants completed self-report questionnaires
about their technology use (i.e., social media, cell phone use), alongside measures of
internalizing and externalizing symptomatology. Data were collected using 14-day

ecological momentary assessments. Contrary to other studies, researchers found that the
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amount of technology use reported at baseline did not predict subsequent mental health
symptoms. Additionally, they did not find strong evidence to support the idea of a U-
shaped relation between technology use and mental health symptoms, in which either
very little or excessive use would lead to worse mental health (Jenson et al., 2019).
Interestingly, even youth at a higher risk for mental health problems did not show an
increased risk of experiencing these problems on days when they used technology more.
Those who reported engaging in higher levels of texting also reported lower average
depression symptoms. The findings contradict those of previously mentioned studies
which found relations between technology use and mental health symptoms (George et
al., 2017; Nagata et al., 2023). Furthermore, they suggest that using technology in a
social-focused way (i.e., texting) may be beneficial for youth.

In another study demonstrating mixed findings, Vuorre and colleagues (2021)
longitudinally investigated the relations between technology use and mental health in a
population-based sample of 430,561 youth, aged 10 to 15 years old, in the United States
and United Kingdom. Participants completed self-report questionnaires about technology
use (i.e., TV, social media, video games, computer use) and mental health as a part of
large-scale studies. Data were collected over 10 years across 6 time points. Researchers
found that whereas overall technology use showed weaker associations with depression
across time, social media use exhibited stronger associations with emotional problems.
However, there was no consistent change over time in the relationship between
technology use and mental health. For example, associations between technology use

with conduct problems and suicidality appeared stable over time. Therefore, the findings
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suggested little evidence for increased associations between youth technology use and
mental health over time.

Overall, findings on the associations between technology use and mental health
are mixed. One reason may be that technology is a broad category encompassing many
types of usage (e.g., playing video games on a computer versus reading news articles on a
laptop). For example, Sampasa-Kanyinga and Lewis (2015) focused specifically on social
media use while Vuorre and colleagues (2021) assessed a broad range of technologies. It
may be that specific types of technology use (e.g., using social media to compare one’s
self to others; social comparison) may be more harmful than others (e.g., using a
computer to complete homework). It is difficult to know if the results of studies focused
on a specific type of technology use are transferrable to other forms of technology use.
Therefore, researchers should consider ways to categorize specific uses for different types
of technology.

Categorizing Technology Use

One possible approach to categorizing technology use is to differentiate between
different types of usage. Process-oriented technology use involves the act of using the
medium itself, mainly for non-social purposes. This can include using the internet to
search for information, using a laptop to attend classes or meetings, or using the
television to watch movies as entertainment. On the other hand, social-oriented use
involves using technology for creating and maintaining social relationships. This can
include using social media to interact with others, texting friends, and video-calling

family members (Elhai et al., 2017; Song et al., 2004).

36



Although this distinction between process- and social-oriented technology use is
not universal, it has been adapted to the context of digital media and smartphone use
(e.g., Elhai et al., 2017; van Deursen et al., 2015). This differentiation in studying
technology use is particularly relevant in the context of the COVID-19 pandemic, which
impacted children through social isolation and lockdown procedures. Because of this,
using technology for social purposes may have protected children against the effects of
social isolation by fostering social support.

Social-Oriented Technology Use and Social Support

Social-oriented technology use may have the ability to facilitate social support.
While the displacement hypothesis states that using technology may displace time that
could be spent engaging in social activities, it does not account for situations when an
individual is socially isolated (Kraut et al., 1998). According to the rich-get-richer
hypothesis, time online can be seen as an extended space for socialization, during which
offline connections are maintained and further developed (Valkenburg & Peter, 2007). In
the absence of opportunity for in-person connection, this extension of the social world
may serve an important function as a primary source of socialization. The “richness” in
the theory refers to the quality of one’s social relationships. The richer one’s offline
social supports are, the more positive one’s online social support will be. In contrast, if
one has poor social supports offline, they are more likely to also have poor social support
in online spaces.

In their seminal study investigating the rich-get-richer hypothesis, Valkenburg
and Peter (2007) explored the relationship between online communication and friendship

quality in a sample of 794 youth, aged 10 to 16 years old, in the Netherlands. Researchers
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aimed to investigate the efficacy of the rich-get-richer hypothesis and the social
compensation hypothesis (i.e., online communication may help individuals with social
anxiety overcome inhibitions they face during in-person interactions). Participants
completed self-report questionnaires about technology use, friendship closeness, and
online communication. Researchers found positive associations between online
communication and friendship quality, particularly for youth who communicated online
with existing friends. They also found that youth with social anxiety engaged in less
online communication, supporting the rich-get-richer hypothesis. However, youth
reported perceiving the internet as important for self-disclosure which led to increased
reports of online communication, supporting the social compensation hypothesis. The
findings provided support for both hypotheses, in contrast to the displacement hypothesis.
This suggests that online communication can be used to foster social support for those
with and without social anxiety.

Building off Valkenburg and Peter’s (2007) work, Desjarlais and Willoughby
(2010) also investigated the relation between online communication and friendship
quality in a sample of 1050 Canadian adolescents (M = 14.27 years at T1; M = 17.29
years at T2). Participants completed self-report questionnaires about technology use,
online communication, and friendship quality. Data were collected when participants
were in grade 9 and grade 11/12. Researchers found that there was a main effect of using
computers with friends on friendship quality for girls, wherein girls who used computers
reported higher friendship quality than those who did not use computers, supporting both
the social compensation and rich-get-richer hypotheses. For boys, social anxiety

moderated this relation, supporting the social compensation hypothesis. These results
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were consistent for online communication and remained stable throughout adolescence.
Similar to Valkenburg and Peter (2007), the findings suggest that technology can help
adolescents with social anxiety interact with their peers, fostering social support.

During the COVID-19 pandemic, individuals were unable to socialize face-to-
face, leaving technology as the only method for individuals to communicate. Consistent
with the rich-get-richer hypothesis, many individuals used technology to maintain offline
relationships during this time period (e.g., using social media to connect with peers,
texting to communicate with others; Valkenburg & Peter, 2007).

Technology Use during the COVID-19 Pandemic

Child technology use in Canada significantly increased during the COVID-19
pandemic (Li et al., 2021; Seguin et al., 2021; Barnes, 2022). Bergmann and colleagues
(2022) investigated the impact of the first COVID-19 lockdown on screen time on 2,209
younger children (8- to 36-month-olds) from 12 countries. Caregivers completed
questionnaires about sociodemographic factors, their toddler’s screen time, and language
development. Data were collected across two periods: during the beginning of the first
lockdown (i.e., March 2020) and when restrictions loosened in participants’ respective
countries (i.e., May to September 2020). Researchers found that caregivers reported an
increase in screen time for toddlers during the lockdown. This finding was more
pronounced in countries with longer lockdowns, such as Canada.

Studies investigated the relationship between increased screen time during the
pandemic and child mental health symptoms. Kim and colleagues (2020) assessed the
relation between screen time and mental health during COVID-19 in a sample of 2,320

Canadian adolescents, aged 12 to 17 years old. Participants completed self-report
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questionnaires about their passive screen time (i.e., computer, tablet, cell phone use
unrelated to schoolwork), depressive symptoms, and anxiety symptoms. Researchers
found that adolescents with 4 or more hours of passive screen time daily were three times
more likely to meet the DSM-IV-TR criteria for major depressive episode, social phobia,
and generalized anxiety disorder. Active screen time did not appear to be related to
depression and anxiety disorders. The findings suggest that passive screen time
negatively impacted youth mental health during the COVID-19 pandemic. Previously
cited studies suggest that avoidance coping was prominent in children and adolescents
during the pandemic (Liang et al., 2020; Vallejo-Slocker et al., 2022). Therefore, youth
may engage in passive screen time as a form of avoidance coping to escape from real-life
events (e.g., watching television to avoid doing homework; Zimmer-Gembeck, 2007).

Li and colleagues (2021) also explored the association between screen time and
mental health symptoms during the pandemic in a sample of 2,026 children and
adolescents, aged 2 to 18 years old, in Ontario, Canada. Parents completed questionnaires
about their child’s technology use (i.e., TV or digital media, video games, virtual
schooling, video chatting), health behaviours, and mental health symptomatology. Data
were collected longitudinally from May 2020 to April 2021. Similar to Kim and
colleagues (2020), researchers found that higher levels of screen time were associated
with poor mental health. In younger children, increased TV or digital media time
correlated with higher levels of conduct problems and hyperactivity/inattention. In older
children, higher levels of TV or digital media time were associated with depression,
anxiety, and inattention, whereas video game time was linked to depression, irritability,

inattention, and hyperactivity. Additionally, greater electronic learning time was
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associated with higher levels of depression and anxiety. The findings suggest that
different types of technology had differing effects on mental health symptomatology. For
example, increased electronic learning time suggests children may have lacked in-person
social connections, whereas increased television use may suggest that children were
passively trying to pass the time or avoid real-life events, reflecting the need to
understand technologies by their uses.

Given the reliance on digital media during the pandemic, children without access
to technology may have been at a disadvantage compared to their peers. Metherell and
colleagues (2022) investigated the impact of digital exclusion on mental health in a
sample of 1,387 youth, ranging from 10 to 15 years old, in the United Kingdom.
Participants completed self-report questionnaires about their access to technology and the
internet, as well as psychological difficulties. Data were collected across three periods as
part of a larger study: July 2020, November 2020, and March 2021. Researchers found
that mental health symptoms increased early in the pandemic, peaking around November
2020, then subsequently decreased by March 2021. This inverted U-shaped relation was
more pronounced among those without access to a computer, suggesting that digital
exclusion is a significant risk factor for youth during periods of social isolation.
Researchers suggest that stress from managing schooling during lockdowns, alongside
struggles to maintain social connections during lockdowns without digital access may
explain this result.

The findings suggest technology access may have been a protective factor for
youth during the pandemic. This may be related to technology’s ability to allow youth to

communicate with their peers during periods of social isolation. Therefore, while passive
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forms of technology use, such as television use, were associated with poorer mental
health outcomes, social-oriented technology use may have been useful for children during
the pandemic.
Social-Oriented Technology Use during COVID-19

Social-oriented technology use may have compensated for the lack of in-person
social interactions during the COVID-19 pandemic. According to the ‘benefits model’,
good social relationships may contribute to well-being by promoting positive affect and
reducing negative emotions (Cohen, 2004). Maintaining social relationships during the
pandemic may have protected children from the negative effects of social isolation.

Kluck and colleagues (2021) explored how digital communication influenced
people's adherence to physical distancing measures during the COVID-19 pandemic.
They aimed to understand if using online communication could make up for the lack of
face-to-face interactions during lockdowns. Participants were 301 adults (M =31.72
years) from Germany during the first lockdown in March 2020. Participants completed
questionnaires about digital communication (i.e., texting, phone calls), socioemotional
factors, and social connectedness for five days. Researchers found that text-based
communication (e.g., texting) indirectly increased willingness to adhere to distancing
measures by enhancing feelings of social support and life satisfaction. However,
longitudinal analyses found that when reported social support increased, digital
communication and adherence to distancing measures decreased. This finding related to
fluctuations in lockdown policies — when restrictions lessened, reports of social
connectedness increased. The study challenges the notion that audio-visual

communication (e.g., phone calls) can compensate for the lack of in-person interactions
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more than text-based communication, suggesting that general online communication can
boost perceived social support. These findings also suggest digital forms of
communication cannot replicate feelings of social support from offline interactions.
Studies have investigated how social-oriented technology may impact mental
well-being during the pandemic. Marciano and colleagues (2023) longitudinally
investigated the relations between life satisfaction and technology use during the
pandemic in a sample of 764 children and adolescents (M = 12.51 years) from
Switzerland. Participants completed questionnaires about process-oriented (e.g., “I use
electronic media to relax,” “I use electronic media to get informed about the latest
news”) and social-oriented technology use (e.g., “I use electronic media to send messages
to friends or family members”), as well as their life satisfaction. Data were collected
monthly from September 2020 to January 2021. Researchers found that children reported
lower life satisfaction during the earlier months of the study before gradually increasing.
Process-oriented technology use was linked to lower life satisfaction levels during earlier
months of the pandemic. Social-oriented technology use was associated with less of a
decline in life satisfaction during earlier months, and a steeper increase during later
months. The findings suggested that during periods when in-person social interactions
were limited, promoting social-oriented technology use helped individuals establish and
maintain social connections, supporting the rich-get-richer hypothesis. While Kluck and
colleagues (2021) suggest online interactions cannot compensate for a lack of offline
interactions, Marciano and colleagues (2023) demonstrate that these online interactions

can help protect against the negative effects of social isolation.
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Few studies have explored social-focused technology-based coping in children
during the pandemic. Barnes (2022) examined how children used technology to cope
before and during the COVID-19 pandemic in a sample of 190 families with a child, aged
8 to 13, in Southwestern Ontario. Children and caregivers completed questionnaires
about child technology use (i.e., television, internet, social media, texting, video games,
computer use), mental health symptomatology, COVID-19 saliency (e.g., presence of
COVID-19 in the household), and other socioemotional variables. Data were collected in
June/July 2020, and participants provided retrospective reports of these variables 3
months before the beginning of the lockdowns. Findings showed that participants
reported greater technology use after the pandemic began. Additionally, Barnes (2022)
found that those who reported using technology in a problem-focused way (e.g., using
technology to search for information) and a social-focused way (e.g., using technology to
talk to friends) were both associated with reports of children feeling better than those who
reported emotion-focused technology use (e.g., using technology as a distraction).
Additionally, higher levels of child anxiety and depression symptoms were associated
with higher proportions of emotion-focused technology use and lower proportions of
problem- and social-focused use. These findings suggest that social-oriented technology
use may have helped children feel better during the pandemic. These data reported in the
Barnes (2022) study were used alongside longitudinal data for the present study.

In summary, the COVID-19 pandemic led to a significant increase in child
technology use in Canada. Research highlights the link between increased technology use
and adverse mental health outcomes, with different types of technology affecting mental

health symptoms differently. Social-oriented technology use, in particular, appears to
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have played a crucial role in compensating for the lack of face-to-face interactions and
mitigating the negative effects of social isolation.
Present Study

The present study investigated how children in Southwestern Ontario used
technology during the COVID-19 pandemic. The study also investigated the specific
impact of social-oriented technology use on mental health and perceived social support
throughout the pandemic. I examined child and caregiver reports of child technology use
using monthly assessments from June/July 2020 to November/December 2020, and a
follow-up assessment from March 2021.

The present study builds on previous research by investigating monthly
fluctuations in how youth in Southwestern Ontario used technology during the COVID-
19 pandemic between June 2020 and March 2021. It is critical to apply a longitudinal,
developmental lens when studying the pandemic, allowing one to capture the dynamic,
non-linear factors that have impacted children (Wade et al., 2020). Additionally,
categorizing technology by its use will help researchers parse the specific effects of
social-oriented use on socioemotional factors during periods of social isolation.
Research Questions and Hypotheses
1. Does child technology use fluctuate across the pandemic?

I hypothesize that reports of every type of child technology use will fluctuate
across the early pandemic (June 2020 to March 2021); technology use will increase when
children report attending school virtually. This aligns with the rich-get-richer hypothesis,
as children attending school virtually are hypothesized to use the online environment

during the pandemic as an extension of their offline social world, alongside using
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technology for entertainment and distraction-based purposes (Valkenburg & Peter, 2007).
It is important to study how technology use fluctuates across time to assess its
relationship to other variables, such as mental health.

2. Is there consistency between parent and child reports of child technology use across
the pandemic?

I hypothesize that parents will underestimate the amount of time children spend
using technology; this may be greater when parents report higher levels of family stress.
This is because parents who are preoccupied with their own stressors may pay less
attention to how much technology use children are engaging in (Brauchli et al., 2024;
Katzman, 2022). Consistent with this, previous research found discrepancies in reports of
child and parent reports of child technology use during the COVID-19 pandemic (Barnes,
2022).

3. Is social-oriented technology use (i.e., texting, social media) associated with perceived
social support over the pandemic?

I hypothesize that children who report higher levels of perceived social support
over the early pandemic will engage in higher levels of social-oriented technology use;
this may be greater when children report attending school virtually. This would be
consistent with the rich-get-richer hypothesis, as children will use technology to maintain
their social relationships virtually when they cannot interact face-to-face (Valkenburg &
Peter, 2007).

4. Is technology use associated with children’s mental health symptomatology across the

pandemic?
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I hypothesize that children’s reports of higher social-oriented technology use will
be associated with reports of lower mental health symptomatology (better mental health)
across the early pandemic. This is based on Barnes (2022), who found that majority of
children reported using technology for social purposes (e.g., talking to friends) and that
social-oriented technology use was associated with reports of children feeling better.

These findings are hypothesized to extend to the longitudinal data collected for this study.
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CHAPTER 3
Methods

Participants

The present study used longitudinal data obtained from the "Acute and Long-
Term Impact of the COVID-19 Pandemic on Children's Mental Health" study (WE-
SPARK Health Institute Igniting Discovery Grant [ORS Fund # 820473], Ontario
Ministry of Colleges and Universities COVID-19 Rapid Research Fund [ORS Fund #
820800]; REB # 20-123; PI: Lance Rappaport). Recruitment occurred between June and
July 2020 from Southwestern Ontario via local school boards, news advertisements, and
social media. Participants were required to have internet access and to be proficient in
English to participate.

One caregiver and one child per family were permitted to participate in the study.
Caregivers self-selected to participate in the study, and child participants were
determined by the age range requested by examiners, as indicated in study
advertisements. If a caregiver had 2 children within the age range, they selected one to
participate in the study.

There were 375 caregivers and 321 children who completed the baseline
questionnaires. The largest attrition occurred between baseline (June 2020) and Time 1
(July/August 2020), with 19.4% of caregivers and 11.5% of children not completing the
follow-ups. Attrition rates were between 2.4% and 6.6% for caregivers and 0.8% and
8.5% for children between each monthly follow-up, which is expected when working
with longitudinal data. Table 1 contains the number of participants who completed each

follow-up.
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Table 1

Number of Participants that Completed Each Follow-Up Questionnaire

Jun/Jul Jul/Aug Aug/Sept Sept/Oct Oct/Nov Nov/Dec Dec/Jan Mar
2020 2020 2020 2020 2020 2020 2021 2021

Caregiver 375 302 286 267 258 251 245 237
(n)
Child (n) 321 284 272 249 240 238 236 222
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Ultimately, 178 participants were included in the present study, with 178
caregivers and 147 children completing all 8 questionnaires. To preserve the most data,
caregivers were included in the final sample even if the child did not complete all
questionnaires. Separate analyses were conducted for caregiver and child reports of the
data to limit the amount of missing data in the sample. When running analyses comparing
parent and child reports, only data from both caregivers and their child were used. For the
demographic characteristics of the caregivers and children, please see Tables 2 and 3.
Procedure

After providing informed consent, caregivers completed an online questionnaire
about their child’s demographic information, mental health, and pandemic-related
activities such as technology use. Then, after providing informed assent, children
completed similar self-report measures. Following baseline assessment, families
completed six monthly assessments spanning from June/July 2020 to
November/December 2020 (see Figure 1). During the baseline assessment, caregivers and
children reported on the child’s mental health and pandemic-related activities, such as
technology use (i) three months before COVID-19 measures took effect (e.g., lockdown
measures) and (ii) two weeks before the time they completed the survey, during the
beginning of the pandemic. During follow-up assessments, caregivers and children
completed reports about the time frame of two weeks before they completed the survey.
In the follow-up questionnaires, participants reported less demographic information (i.e.,
age, sex, education level, and ancestry were not collected during follow-ups) than
required from the baseline assessment. Caregivers and children completed a final follow-

up assessment, with the same questions as the follow-up assessments, in March 2021,
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nine months after the baseline assessment. Families were compensated $12 for

completing the baseline assessment and $9 for completing each follow-up assessment.
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Table 2

Demographic Characteristics of Caregivers (N = 178)

n % M SD
Age 42.01 5.01
[26 - 58]
Sex
Male 31 17.4%
Female 147 82.6%
Relationship
Mother 143 80.3%
Father 32 18.0%
Grandparent 1 0.6%
Stepmother 1 0.6%
Education
Some high school 2 1.1%
High school 9 5.1%
diploma or GED
Some college or 53 29.8%
2-year degree
4-year 74 41.6%
college/university
graduate
Some school 6 3.4%
beyond
college/university
Graduate or 33 18.5%
professional
degree
Other 1 0.6%
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Table 3

Caregiver-Reported Demographic Characteristics of Children (N = 147)

n % M SD
Age 147 10.95 1.25
[8, 13]
Sex
Male 92 62.6%
Female 55 37.4%
Grade
2 1 0.7%
3 5 3.4%
4 18 12.2%
5 24 16.3%
6 25 17.0%
7 42 28.6%
8 30 20.4%
9 1 0.7%
N/A 1 0.7%
Ancestry
England, Ireland, 52 36.4%
Scotland or Wales
North America - not 44 30.8%
of First Nations,
Native American,
Inuit or Meétis
descent
Western Europe 24 16.8%
Eastern Europe 32 22.4%
Northern Europe 16 11.2%
Middle East 11 8.3%
Southern Europe 18 12.6%
Eastern Asia 7 4.9%
North America - of 3 2.1%

First Nations, Native
American, Inuit or
Meétis descent
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Hispanic or Latino 2 1.4%
descent
South Asia 2 1.4%
Africa 1 0.7%
South-East Asia 1 0.7%
Unknown 3 2.1%
Youth Pre-Existing
Mental Health
Generalized Anxiety 7 4.9%
Disorder
Attention- 6 4.2%
Deficit/Hyperactivity
Disorder (ADHD)
Learning Disorder 5 3.5%
Social Anxiety 4 2.8%
Disorder
Obsessive 3 2.1%
Compulsive
Disorder (OCD)
Autism Spectrum 1 0.7%
Disorder
Depression 1 0.7%
Intellectual 1 0.7%
Disability
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Figure 1

Timeline of Data Collection

Baseline

Jun/Jul
2020

Oct/Nov Nov/Dec
2020 2020

55

Dec/Jan

2021 Mar 2021

3-Month Follow-Up



Measures
CoRonavlruS Health Impact Survey (CRISIS; Merikangas et al., 2020; Nikolaidis
et al., 2021)

The caregiver (110 items) and child (99 items) versions of the modified CRISIS
questionnaire evaluate the impact of the COVID-19 pandemic on an individual’s daily
life. Alongside demographic information, the CRISIS assesses physical and mental health
(e.g., “How would you rate your overall physical health?”’), COVID-19 exposure (e.g.,
“Have you been suspected of having Coronavirus/COVID-19 infection?”’), pandemic-
related life changes (e.g., “Is your child attending classes in person or virtually?”’), and
well-being and behavioural factors, including technology use, social support, and
substance use (e.g., “On average, how many hours per night did you sleep on
weekdays?”) (i) three months before the start of the COVID-19 pandemic and (ii) over
the past two weeks. The questionnaire offers several response methods such as multiple-
choice, yes/no, and fill-in-the-blank. The CRISIS was modified to include questions
about technology use frequency, reasons for engaging in technology use, and how using
technology made children feel (described below). The follow-up questionnaires removed
questions about demographics, reasons for engaging in technology use, and how using
technology made children feel.

Mactavish et al. (2021) reported high internal consistency for the modified
CRISIS, pre-pandemic (o = .82 to .85) and during the pandemic (o = .90 to .88). For the
original version of the CRISIS, Nikolaidis et al. (2021) reported high test-retest reliability
(r=.79to0 .87, p <.001), as well as good construct validity across the questionnaire

domains. Previous research supports the use of the CRISIS to assess the impact of the
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COVID-19 pandemic on children, ranging from 8 to 13 years old (Mactavish et al., 2021;
Rappaport et al., 2022). The present study focused on the technology use, social support,
and family stress domains of the CRISIS.
Technology Use

The original version of the CRISIS assesses technology use via television, social
media, and video game use. This measure does not account for the emotional salience of
technology use or additional forms of technology such as texting, internet use, and
general computer use. Therefore, the modified CRISIS used in the present study
expanded on the types of technology by assessing six technology types (i.e., television,
internet, social media, texting, video games, and computer use). Respondents rate the
frequency (i.e., no use, under I hour, I to 3 hours, 4 to 6 hours, more than 6 hours) of
each type of technology use (i) three months prior to the start of the COVID-19 pandemic
during baseline assessment and (ii) over the past two weeks during baseline and follow-
up assessments.
Technology-Based Coping Strategies

The present study categorized process-oriented and social-oriented technology use
based on the findings of Barnes (2022). Using Folkman and Lazarus’ (1980) definitions
of coping strategies, Barnes (2022) coded reasons for technology use as problem-focused
(i.e., to seek information about COVID-19, to keep up with schoolwork, to keep in touch
with friends, to keep in touch with family, and to meet new people) and emotion-focused
coping (i.e., fo reduce worry, to distract themselves, to reduce feelings of loneliness, to
pass the time). The problem-focused category was further split into social problem-

focused (i.e., to keep in touch with friends, to keep in touch with family, and to meet new
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people) and non-social problem-focused coping (i.e., to seek information about COVID-
19, to keep up with schoolwork) to elucidate the impact of social-focused technology use
during the pandemic.

Barnes (2022) found that both children and caregivers reported that social media
and texting were mainly used for social problem-focused coping, computers were mainly
used for non-social problem-focused coping, and the internet, video games, and television
were mainly used for emotion-focused coping. Given that this study is an extension of
Barnes (2022), I defined social-oriented technology use as texting and social media use,
and process-oriented use was defined as internet, video games, television, and computer
use.

Ultimately, I chose to analyse each technology type separately, as research
demonstrates that technology use is multifaceted and can be used in many different ways
(Vuorre et al., 2021). Using a two-factor categorization for social-oriented technology use
(i.e., analyzing texting and social media use separately) allows for comparisons between
two technologies that are primarily used in social-oriented ways, but may differ in other
ways. For example, social media can also be used in a distraction-based way, rather than
to communicate with friends (Barnes, 2022). To preserve the subtleties of different
technology uses, I chose to analyse them separately.

Social Support

The child version of the CRISIS contains four items assessing social support
systems (i.e., family, friends) in the child’s life (i.e., “When I needed help doing
something, I could count on my family/friends to help me,” “When I was sad, worried, or

in a bad mood, I could count on my family/friends to help me feel better”). Children rate
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their agreement with each item on a five-point Likert-type scale ranging from 0 (strongly
disagree) to 4 (strongly agree), based on their experience in the last two weeks across
each time point. There are no comparable items on the parent version of the CRISIS.

Social support was divided into family and friend support to capture the nuances
of support during the pandemic — while caregivers could interact with their children in
the home, it may have been more difficult for children to receive support from their
friends due to school closures and lockdowns. To calculate scores, the sum of two
questions pertaining to each type of support was used to develop a perceived social
support score for family and perceived social support score for friends. Higher scores
indicated greater perceived social support.
Family Stress

The caregiver version of the CRISIS contains two items assessing family stress
based on their experience in the last two weeks across each time point. On the first item,
“Has the quality of the relationships between your child and members of his/her family
changed, ” caregivers rate their answer on a five-point Likert-type scale ranging from 0 (a
lot worse) to 4 (a lot better). On the second item, “How stressful have these changes in
family contacts been for your child,” caregivers rate their answer on a five-point Likert-
type scale ranging from 0 (not at all) to 4 (extremely). There were comparable items on
the child version of the CRISIS, but the aim of the hypothesis was to understand how
caregiver perceptions of family stress impact their ability to report their child’s
technology use. Therefore, I chose to analyse caregiver reports of family stress. To
calculate scores, I reverse-coded the first item then summed the items to develop a family

stress score. Higher scores indicated greater perceived family stress.
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Screen for Child Anxiety Related Emotional Disorders (SCARED; Birmaher et al.,
1997)

The parent and child versions of the SCARED are 41-item questionnaires that
evaluate symptoms related to anxiety disorders in children and adolescents. This includes
somatic/panic anxiety (e.g., parent version: “My child gets frightened for no reason at all”
or child version: “I get really frightened for no reason”), general anxiety (e.g., “My child
is nervous” or “I am nervous”), separation anxiety (e.g., “My child doesn’t like to be
away from his/her family” or “I don’t like being away from family”), and social anxiety
(e.g., “My child feels shy with people he/she doesn’t know well” or “I’m shy with people
I don’t know well”). Items that assess school avoidance were omitted due to the
provincial closure of schools (Rappaport et al., 2022). Respondents rate their agreement
with each item on a three-point Likert-type scale ranging from 0 (not true or hardly ever
true) to 2 (true or often true), based on their experience in the last two weeks. A total
score is obtained by adding the scores of each item. Scores greater than 25 suggest the
possibility of an anxiety disorder. Total scores were computed for both caregiver and
child reports at each time point. Birmaher et al. (1997) reported high internal consistency
(o =.74 to .93) and test-retest reliability for the SCARED (r =.70 to .90, p <.001), as
well as good convergent validity with similar measures (i.e., Child Behaviour Checklist,
State-Trait Anxiety Inventory for Children; Monga et al., 2000). Previous research
supports the use of the SCARED to assess anxiety symptom severity in children, ranging
from 8 to 18 years old (Birmaher et al., 1999).

Short Mood and Feelings Questionnaire (SMFQ; Angold et al., 1995)
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The parent and child versions of the SMFQ are 13-item questionnaires that
evaluate depressive symptoms in children and adolescents. Specifically, both versions
assess how the child has been feeling and acting in the past two weeks (e.g., child
version: “I felt lonely” or parent version: “He/she felt lonely”). Respondents rate their
agreement with each item on a three-point Likert-type scale ranging from 0 (not true) to 2
(true), based on their experience in the last two weeks. A total score is obtained by
adding the scores of each item. Scores greater than 8 suggest a significant presence of
depressive symptoms. Total scores were computed for both caregiver and child reports.
Angold et al. (1995) reported high internal consistency for the SMFQ (o = .85 to .87), as
well as good convergent validity with similar measures (i.e., Children's Depression
Inventory, Diagnostic Interview Schedule for Children; Messer et al., 1995). Previous
research supports use of the SMFQ to assess depressive symptom severity in children,
ranging from 8 to 16 years old (Klein et al., 2005; Lewis et al., 2014).

Child PTSD Symptom Scale for DSM-5 (CPPS-5; Foa et al., 2018)

The parent and child versions of the CPSS-5 are 20-item questionnaires that
evaluate PTSD symptoms in children and adolescents. The questionnaire was modified to
focus on COVID-19 related PTSD symptoms (i.e., “Please mark the box that indicates
how often the following things have bothered your child about the virus in the last 2
weeks”). This includes intrusion (e.g., “Having bad dreams or nightmares”), avoidance
(e.g., “Not being able to remember an important part of what happened”), changes in
cognition and mood (e.g., “Trouble having good feelings [like happiness or love] or
trouble having any feelings at all””), and arousal and hyperactivity (e.g., “Having trouble

falling or staying asleep”). Respondents rate the frequency and severity of each symptom
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on a four-point Likert-type scale ranging from 0 (not at all) to 3 (five or more times per
week; almost always). For consistency of time frames between measures used in the
study, the CPSS-5 was modified by researchers to reference the past two weeks
(Mactavish et al., 2021). A total score is obtained by adding the scores of each item, with
high scores suggesting greater severity of PTSD symptoms. Total scores were computed
for both caregiver and child reports. Foa et al. (2018) reported moderate-to-high internal
consistency (o = .63 to .92) and test-retest reliability for the CPSS-5 (r=.51t0 .80, p <
.001), as well as good convergent validity with similar measures (i.e., Child PTSD
Symptom Scale—Interview Version for DSM-5, Children’s Depression Inventory,
Multidimensional Anxiety Scale for Children). Previous research supports the use of the
CPSS-5 to assess PTSD symptom severity in children, ranging from 8 to 18 years old

(Foa et al., 2018).
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CHAPTER 4
Results
Missing Data Analysis

Missing Value Analysis was used to check for missing data. Little’s MCAR test
was not significant, ¥2(5226, N = 178) = 5012.796, p = .982, suggesting that data were
missing completely at random (Tabachnick & Fidell, 2013). Listwise deletion was used
for missing data during ANOVA analyses, and pairwise deletion was used for missing
data in regression analyses.

Covariates

To assess for covariates in the sample, I ran a zero-order correlation matrix to
determine associations between child age, child gender, and the target study variables.
Child age and gender were selected as covariates because they have been found to have a
relationship with technology use across the literature (Hawke et al., 2021; Nagata et al.,
2022). For the target study variables, I calculated the average of each variable across
eight time points to include in the correlation matrix.

Significant correlations suggested that girls had higher technology use for the
following variables: caregiver reports of average computer use (» = .280, p <.001),
caregiver reports of average internet use (r = .252, p <.001), caregiver reports of average
social media use (» = .256, p <.001), caregiver reports of average texting use (r = .240, p
=.001), caregiver reports of average television use (r = .396, p <.001), child reports of
average internet use (r = .250, p =.002), child reports of average social media use (» =
323, p <.001), child reports of average texting use (» = .319, p <.001), and child reports

of average television use (» = .373, p <.001).
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Significant correlations suggested that boys had higher technology use for the following
variables: caregiver reports of average video game use (» = -.277, p <.001) and child
reports of average video game use (» = -.383, p <.001).

Significant correlations indicated that older children engaged in social media use
(caregiver report; » = .216, p = .004), texting use (caregiver report; » = .173, p =.021),
and computer use (child report; » = .189, p <.034) more than younger children. Given
these findings, and because they have been used as covariates for other studies of
technology use, I controlled for child gender and age in analyses involving all technology
use variables.

Assumptions

I first assessed the data for potential outliers. Using Tabachnick and Fidell’s
(2013) guidelines, standardized scores that were +/-3.29 were considered potential
outliers. There were three cases of caregiver-reported texting use at Times 6, 7, and 8§,
two cases of child-reported texting use at Times 2 and 4, one case of caregiver-reported
SCARED scores at Time 7, three cases of caregiver-reported SMFQ scores were reported
at Times 3, 6, and 7, and four cases of child-reported SMFQ scores were reported at
Times 2, 5, 7, and 8. In total, I identified 10 participants with outliers in their data, with 3
participants having outliers on the same variable across time points.

Analyses were run with and without outliers. Outlier removal did not change the
main overall findings from the results. Additionally, we expect to see variability and
extreme scores in reports of technology use and mental health symptomatology (Seguin
et al., 2021; Mactavish et al., 2022). Participants identified as outliers on texting use

frequency reported engaging in texting for more than 6 hours per day. Outliers on the
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SCARED and SMFQ variables reported high total scores at specific time points. I
anticipated that some children may exhibit higher levels of depression and anxiety,
particularly during a stressful life event such as a pandemic. As seen by Mactavish and
colleagues (2022), there are fluctuations in child mental health symptomatology within
the present study’s sample. Although high frequencies of technology use and mental
health symptomatology were not common in the sample, variability in scores is expected
in the population. Ultimately, outliers were left in the dataset for the main analyses.

I assessed normality by examining histograms, skewness z-scores, and kurtosis z-
scores for each variable across each time point. Skewness and kurtosis values greater than
2 were flagged for concern (Pituch & Stevens, 2016).

Skewness for caregiver reports of the SMFQ at Times 5 (2.192), 5 (2.020), and 7
(2.140) were slightly above the recommended range. Skewness for child reports of the
SMFQ at Time 3 (4.299), 5 (3.948), and 6 (4.142) were above the recommended range.

Kurtosis for caregiver reports of internet use at Time 4 (2.325), texting use at
Time 2 (2.617), Time 4 (2.713), Time 7 (2.334), Time 8 (2.838), SCARED at Time 4
(2.672), Time 5 (2.329), Time 6 (3.293), Time 7 (4.658), Time 8 (3.971), and SMFQ at
all time points except Time 1 (ranging from 3.040 to 6.286) were above the
recommended range.

Kurtosis for child reports of internet use at Time 2 (2.094), Time 4 (2.840), Time
5 (2.464), texting use at Time 1 (2.719), Time 2 (2.973), Time 4 (2.890), Time 5 (3.333),
Time 6 (4.004), Time 7 (3.111), SCARED at Time 5 (2.883), Time 6 (3.030), Time 8

(2.357), and SMFQ for all time points (ranging from 4.006 to 8.330) were above the
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recommended range. Histograms for caregiver and child reports of the SMFQ appear to
be positively skewed.

Many of the z-scores were only slightly above the cutoff, and since they were not
consistently skewed, which would be expected for these variables, these findings were
not a cause for concern. Because ANOVAs are typically said to be robust to this
assumption, and performing transformations on selective variables is not recommended, I
decided to leave the data untransformed (Pituch & Stevens, 2016).

I assessed homogeneity of variance using Levene’s test of equality error variances
and comparing variances between groups. Levene’s test was violated for both caregiver
and child reports across the majority of technology use reports at all time points for
Hypothesis 1 (virtual schooling), Hypothesis 2 (high/low family stress), and Hypothesis 3
(high/low family/friend social support). ANOVAs are typically said to be robust to
heterogeneity of variance when the sample sizes are equal (Pituch & Stevens, 2016).
Sample sizes for Hypothesis 2 regarding family stress levels (e.g., computer use: high
family stress: n = 55; low family stress: n = 55) and Hypothesis 3 about social support
levels (e.g., caregiver-reported computer use: low family support: n = 59; high family
support: n = 47; low friend support: n = 52; high friend support: n = 54) analyses fall
within the recommended range of the largest sample size being within 1.5 times the
amount of the smallest sample size, satisfying this assumption.

Sample sizes for the virtual schooling groups were highly unequal (e.g., Majority
virtual schooling: nparent = 55, nchita = 42; variable virtual schooling: nparent = 74, Nchild =
62; in-person schooling: nparent = 11, nenita = 7). Analyses were run using these 3 groups

for both caregiver and child reports, resulting in no significant differences between the

66



variable virtual school group and the in-person schooling group. To satisfy the
assumption of homogeneity of variance, I grouped the variable virtual schooling group
and in-person schooling group together for the final analyses, resulting in two groups for
analyses (Majority virtual schooling: nparent = 55, nchila = 42; variable virtual schooling:
Nparent = 85, Nchild = 69).

I assessed sphericity using Mauchly’s test of sphericity. Mauchly’s test was
significant for all analyses (p <.001), indicating that the assumption of sphericity was
violated. Therefore, all repeated measures analyses used the Greenhouse-Geisser
correction to correct for the violation of the assumption of sphericity (Pituch & Stevens,
2016).

I assessed homogeneity of covariance matrices using Box’s test of equality of
covariance matrices. Box’s test was significant across all analyses, indicating the
assumption of homogeneity of covariance matrices was violated (p < .001). Therefore,
analyses with between-group comparisons should be interpreted with caution.

I assessed normality of errors by examining a plot of the residuals. The errors
appeared to be distributed normally, following a linear pattern on the plot across all
regressions run. Therefore, this assumption was met.

I assessed multicollinearity and singularity by looking at tolerance and variance
inflation factor (VIF) for each predictor across analyses. Tolerance was greater than .10
and VIF was less than 10 for all predictors. Furthermore, there were no correlations
between the predictors that were greater than 0.9. Therefore, this assumption was met.

I assessed linearity and homoscedasticity of errors by examining a plot of the

residuals. Based on the plots for all regressions run, residuals fell symmetrically about the

67



x-axis, suggesting the data were homoscedastic and linear. Therefore, this assumption
was met.

I assessed independence of errors using Durbin-Watson values. Because all values
were between the recommended range of 1.5 and 2.5, there is a low probability that the
variables are closely related. Therefore, the assumption was met.

Main Analyses

I examined the effects of the COVID-19 pandemic on child technology use and
mental health symptomatology (i.e., anxiety, depression, and PTSD) by analyzing
responses from the Screen for Child Anxiety Related Emotional Disorders (SCARED;
Birmaher et al., 1997), Short Mood and Feelings Questionnaire (SMFQ; Angold et al.,
1995), Child PTSD Symptom Scale (CPSS; Foa et al., 2018), and modified CoRonavIruS
Health Impact Survey (CRISIS; Merikangas et al., 2020; Nikolaidis et al., 2020)
measured across eight time points (June/July 2020, July/August 2020, August/September
2020, September/October 2020, October/November 2020, November/December 2020,
December 2020/January 2021, March 2021; refer to Figure 1 for a timeline of data
collection). All analyses were conducted using Statistical Package for the Social Sciences
(SPSS 28; IBM Corp). Descriptive statistics for all relevant variables are reported in

Tables 4 to 7.
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Table 4.
Descriptive Statistics of Technology Use Frequencies

Child Report (N =147) Caregiver Report (N
=178)
M SD M SD
Computer
Time 1 1.50 1.10 1.38 .93
Time 2 1.16 .94 1.16 .97
Time 3 1.42 1.10 1.44 1.07
Time 4 1.40 95 1.56 1.03
Time 5 1.47 1.04 1.63 1.06
Time 6 1.64 1.03 1.72 1.09
Time 7 1.82 1.17 1.81 1.16
Time 8 1.48 1.07 1.46 .99
Internet
Time 1 1.50 81 1.66 .88
Time 2 1.41 .79 1.60 .89
Time 3 1.45 .83 1.48 .83
Time 4 1.29 .63 1.47 a7
Time 5 1.41 78 1.47 81
Time 6 1.45 81 1.45 .84
Time 7 1.43 .69 1.49 81
Time 8 1.46 .76 1.49 .83
Social Media
Time 1 1.20 1.01 1.22 1.02
Time 2 1.24 .98 1.71 .94
Time 3 1.23 95 1.13 .89
Time 4 1.16 .86 1.04 .89
Time 5 1.21 93 1.13 .93
Time 6 1.23 .96 1.13 .94
Time 7 1.23 92 1.12 .94
Time 8 1.25 .97 1.18 .94
Texting
Time 1 1.12 72 1.17 .87
Time 2 1.18 73 1.08 74
Time 3 1.14 73 1.07 .59
Time 4 1.20 .68 1.07 .62
Time 5 1.16 72 1.13 74
Time 6 1.22 74 1.11 73
Time 7 1.20 1 1.15 .79
Time 8 1.21 .68 1.15 75
Television
Time 1 1.71 .82 1.83 91
Time 2 1.67 .79 1.92 .96
Time 3 1.66 .84 1.77 .88
Time 4 1.60 72 1.69 75
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Time 5 1.61 17 1.71 .87
Time 6 1.65 78 1.78 .84
Time 7 1.61 1 1.74 .80
Time 8 1.69 .83 1.74 .84
Video Games
Time 1 1.38 1.06 1.47 1.00
Time 2 1.34 1.05 1.48 1.02
Time 3 1.31 1.02 1.42 1.02
Time 4 1.33 .97 1.33 .94
Time 5 1.27 1.00 1.35 .92
Time 6 1.38 1.00 1.43 1.00
Time 7 1.38 1.01 1.44 .98
Time 8 1.35 1.02 1.45 1.04
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Table S.
Descriptive Statistics of Child Mental Health Symptomatology

Child Report (N = 147)  Caregiver Report (N =178)

M SD M SD
SCARED Total
Time 1 14.24 11.05 15.66 12.23
Time 2 12.40 9.48 14.73 11.85
Time 3 11.48 9.33 12.99 10.63
Time 4 10.40 9.55 11.92 10.75
Time 5 10.33 9.97 12.04 12.04
Time 6 10.63 8.73 12.97 11.60
Time 7 11.66 10.17 11.46 10.53
Time 8 14.24 11.05 11.90 10.88
SMFQ Total
Time 1 4.19 4.54 4.87 4.62
Time 2 3.73 3.89 432 4.55
Time 3 3.43 3.94 3.98 4.30
Time 4 3.29 3.80 3.53 3.95
Time 5 3.40 3.85 3.87 4.14
Time 6 3.85 3.70 3.90 4.14
Time 7 3.91 3.60 3.97 4.05
Time 8 3.97 4.00 3.77 3.86
CPSS-V Total
Time 1 10.14 11.12 9.89 9.64
Time 2 9.22 9.31 9.43 9.99
Time 3 8.65 7.75 9.19 9.43
Time 4 7.59 7.95 8.46 10.17
Time 5 7.16 9.46 7.90 9.91
Time 6 7.36 8.57 9.75 11.65
Time 7 8.78 10.32 9.12 9.36
Time 8 8.00 8.47 8.69 9.56
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Table 6.
Descriptive Statistics of Caregiver-Reported Total Family Stress on the CRISIS (N =178)

Minimum Maximum M SD
Family Stress

Time 1 0 6 2.95 1.11
Time 2 0 7 3.21 1.33
Time 3 0 8 2.88 1.50
Time 4 0 8 2.98 1.27
Time 5 1 6 3.20 1.40
Time 6 0 7 3.44 1.42
Time 7 0 7 3.37 1.31
Time 8 0 8 3.34 1.42
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Table 7.

Descriptive Statistics of Child-Reported Social Support on the CRISIS (N =147)

Minimum Maximum M SD
Family Support
Time 1 2 8 6.90 1.37
Time 2 1 8 6.77 1.47
Time 3 2 8 6.80 1.26
Time 4 3 8 6.99 1.16
Time 5 0 8 6.66 1.51
Time 6 2 8 6.81 1.30
Time 7 2 8 6.74 1.31
Time 8 0 8 6.86 1.35
Friend Support
Time 1 0 8 5.56 1.90
Time 2 0 8 5.78 1.92
Time 3 0 8 5.94 1.93
Time 4 0 8 6.20 1.64
Time 5 0 8 5.92 1.83
Time 6 0 8 5.78 1.75
Time 7 0 8 5.83 1.73
Time 8 0 8 6.05 1.56
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Hypothesis 1

Fluctuations in Child Technology Use. I conducted a 6 (technology use type) x
8 (time) repeated measures ANCOVA for each report type (parent and child reports) to
determine fluctuations in the frequencies of child technology use over time. Child Gender
and age were included as covariates in the analyses. I hypothesized that reports of every
type of child technology use would fluctuate across the pandemic.

There was a statistically significant main effect of technology on caregiver reports
of child technology use frequency, F(3.211, 545.879) = 10.070, p <.001, n*p = .056, as
well as child reports of child technology use frequency, F(3.143, 323.725) = 20.807, p =
.001, n*p =.050.

Post-hoc tests with Bonferroni corrections were used to examine mean differences
(see Figures 2 and 3). Across all time points, caregivers reported that children engaged in
social media and texting significantly less than computers, internet, television (all p <
.001), and video games (p = .029). Caregivers reported that children engaged in television
use significantly more than all other technologies (all p <.001). Social media use and
texting did not significantly differ (p = .755). Children reported engaging in texting
significantly less than computers, internet, and television use (all p <.001). Children
reported engaging in television use significantly more than internet, social media, and
texting (all p <.001). Overall, the findings suggest that children engaged with social-
oriented technologies (i.e., social media, texting) significantly less than other
technologies across time points.

There is no statistically significant main effect of time on caregiver reports of

child technology use frequency, F(5.848, 994.191) = 1.321, p =.246,1?p = .008, or child
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reports of child technology use frequency, F(5.537, 570.307) = 1.090, p =.366, n*p =
.010, suggesting there were no specific time points where overall child technology use
significantly fluctuated.

There was a statistically significant interaction between technology and time on
caregiver reports of child technology use frequency, F(17.745, 3016.567) = 1.656, p =
.041, n*p =.010. In contrast, there is no statistically significant interaction between
technology and time on child reports of child technology use frequency, F(14.884,
1533.012) = 1.155, p = .302, n?p = .011.

Post-hoc tests with Bonferroni corrections were used to examine mean differences
in caregiver-reported technology use in children (see Figure 2). At Time 1 (June 2020),
caregiver-reported television use was significantly higher than all other technologies (p
ranging from .015 to <.001), internet use was significantly higher than computer use (p <
.001), and texting was significantly lower than all technologies (p ranging from .033 to <
.001), except social media use (p =.755). At Time 2 (July/August 2020), computer use
was significantly lower than all technologies (p ranging from .033 to <.001) except
texting use (p = 1.00), reflecting the change in technology use during the summer
months. There was a spike in social media use, wherein social media use was
significantly higher than texting use (p <.001). At Time 3 (August/September 2020) and
Time 4 (September/October 2020), caregiver-reported television use was significantly
higher than all other technologies (p ranging from .015 to <.001) and texting was
significantly lower than all technologies (p ranging from .013 to <.001) except social
media use (p = 1.00). Computer use rises again at Time 5 (October/November 2020) and

Time 6 (November/December 2020), reflecting the beginning of the school year. At Time
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6 (November/December 2020) and Time 7 (December 2020/January 2021), computer use
is significantly higher than all technologies (p ranging from .003 to <.001) except
television use (p = 1.00). At Time 8 (March 2021), computer use significantly drops.
Computer use did not significantly differ from internet and video game use (p = 1.00).
This may represent changes in approaches to schooling. For example, more children may
have been attending classes in person in March 2021 compared to December 2020.

Child gender was significantly related to caregiver reports of child technology use
frequency, F(1, 170) = 10.711, p =.001, n*p = .059. Child gender was significantly
related to child reports of child technology use frequency, F(1, 103) =4.292, p =.041,
n*p = .040, with girls engaging in more technology use than boys. Child age was not
significantly related to caregiver reports of child technology use, F(1, 170) = 2.420, p =
122, n?p = .014, or child reports of child technology use frequency, F(1, 103) =2.500, p
=.117,n*p =.024.

Overall, the findings partially supported the hypothesis, showcasing fluctuations
within certain types of technology use, such as computer use. Other technologies, such as
television and texting use, remained relatively stable across time points. I did not find
evidence that overall technology use fluctuated significantly across time during the early

pandemic.

76



Figure 2.
Caregiver-Reported Technology Use Frequencies across Time

2.1

=
©

=
~

=
wn

=
-

Average Likert-Type Ratings of Technology Use Frequency
o =
© w

0.7
0.5
e X < < < < Q X
& ) 2 2 & e & &
S © R o < < K &
x§ Q K\ & \\'b
» R A X Q e
) N \ \ N
S & 2 S
& & o < &
v 132 (o) $04 Q
e COMputer === |nternet Social Media Texting Television e====\/ideo Games

77



Figure 3.
Child-Reported Technology Use Frequencies across Time
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Virtual Schooling. I conducted a 2 (virtual schooling) x 6 (technology) x 5 (time) mixed-
factor ANCOVA to determine fluctuations in child technology use across different levels
of virtual schooling. Separated analyses were run for caregiver and child reports. Child
Gender and age were included as covariates in the analyses.

Five time points (Time 4, Time 5, Time 6, Time 7, Time 8) were included in the
analysis as most children reported attending school (September 2020-December
2020/January 2021; March 2021). Participants were categorized into two groups based on
time spent in virtual schooling: Majority virtual schooling (reported attending school
virtually 3 to 5 times out of a possible 5 times during the study period; nparent = 55; Rchild =
42), and variable virtual schooling (reported attending school virtually 0 to 2 times during
the study period; nparent = 85; nchita = 69). I hypothesized that children who reported
attending school virtually for the majority of time points would report greater amounts of
technology use, particularly social-oriented technology use (i.e., social media and texting)
and computer use.

There was a statistically significant main effect of virtual schooling on caregiver
reports of child technology use frequency, F(1, 136) =41.102, p <.001, n*p = .232, as
well as child reports of child technology use frequency, F(1, 107) = 28.605, p <.001, n*p
=.211. Across all time points and all technologies, caregivers reported that children
engaged in technology use significantly more in the majority virtual schooling group than
the variable virtual schooling group (p <.001). Similarly, children reported engaging in
technology use significantly more in the majority virtual schooling group than in the
variable virtual schooling group (p <.001). These findings support the hypothesis that

children who attended school virtually engaged in greater amounts of technology use.
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There was a statistically significant interaction between technology and virtual
schooling on caregiver reports of child technology use frequency, F(3.326, 452.282) =
15.405, p <.001, n?’p =.102, as well as an interaction between technology and virtual
schooling for child reports of child technology use frequency, F(3.225, 348.275) =9.312,
p <.001, n*p =.080.

Post-hoc tests with Bonferroni corrections were used to examine mean differences
in technology use across groups. Not surprisingly, across all time points, caregivers
reported that computer use was significantly greater in the majority virtual schooling
group than the variable virtual schooling group (p <.001; see Figure 4). Caregivers also
reported significantly more internet, television, and video game use in the majority virtual
schooling group than the variable virtual schooling group (all p <.001; see Figure 4).
However, texting and social media use did not significantly differ across groups (p
ranging from .235 to .956; see Figure 4).

Similarly, children reported that computer use was significantly greater in the
majority virtual schooling group than the variable virtual schooling group (p <.001; see
Figure 5). Children also reported significantly more internet, television, and video game
use in the majority virtual schooling group than the variable virtual schooling group (all p
<.001; see Figure 5). However, texting and social media use did not significantly differ
across groups (p ranging from .050 to .803; see Figure 5).

There was no statistically significant interaction between time and virtual
schooling on caregiver reports of child technology use frequency, F(3.401, 462.484) =
1.070, p = .175, n?p = .008, or child reports of child technology use frequency, F(3.425,

366.469) = .504, p = .507, °p = .005.
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Child gender was not significantly related to caregiver reports or child reports of
child technology use frequency (F’s = 1.782 and .059, p’s = .184 and .808, respectively).
Child age was not significantly related to caregiver or child reports of child technology
use frequency (F'’s = 3.398 and 1.134, p’s = .067 and .289, respectively).

Overall, the findings partially supported the hypothesis. Overall, child technology
use was greater in the majority virtual schooling group than the variable virtual schooling
group. While computer use was greater in the majority virtual schooling group, no
differences were observed in social-oriented technology use between groups. The
findings suggest that, outside of engaging in greater computer use for virtual schooling,
those who reported attending virtual schooling more frequently also engaged in more
entertainment-based technology use, such as television, internet, and video game use,

than those who attended in-person schooling more frequently.
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Figure 4.

Caregiver-Reported Technology Use Frequencies across Time as a Function of Virtual

School Group
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Average Likert-Type Ratings of Technology Use
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Figure 5.
Child-Reported Technology Use Frequencies across Time as a Function of Virtual
School Group
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Hypothesis 2

Fluctuations in Caregiver versus Child Reports of Child Technology Use. I
conducted a 2 (report type) x 6 (technology) x 8 (time) mixed-factor ANCOVA for each
technology use type to determine differences in caregiver versus child reports of child
technology use over time. Child gender and age were included as covariates in the
analyses. | hypothesized that caregivers would underestimate the amount of time children
spent using technology.

There was no statistically significant main effect of reporter (i.e., caregiver versus
child) on reports of child technology use frequency, F(1, 100) =.208, p = .624, 1?p =
.002, contradicting the hypothesis. Additionally, there is no statistically significant
interaction between technology and reporter on reports of child technology use
frequency, F(3.826, 382.568) = 1.062, p = .374, n’p = .011, as well as time and reporter
on reports of child technology use frequency, F(13.766, 1376.579) = 1.275, p = .267, n*p
= .013. While there appeared to be a difference in caregiver versus child reports of social
media use at Time 2, this was not statistically significant (p = .758).

As previously reported, child gender was significantly related to reports of child
technology use frequency, F(1, 100) =4.070, p = .047, n*p = .039, with girls engaging in
more technology use than boys. Child age was not significantly related to reports of child
technology use frequency (p = .171). Overall, the findings do not provide evidence of
differences in reports of child technology use frequency between caregivers and children.
Family Stress and Fluctuations in Reports of Child Technology Use. Given there
were no initial differences between reporters, I chose to investigate the effects of family

stress to gain a more nuanced understanding of other factors that may affect reports of
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child technology use. I conducted a median split to determine high versus low family
stress based on average reports of family stress on the CRISIS. I used a 2 (high/low
family stress) x 2 (report type) x 8 (time) repeated measures ANCOVA for each
technology use type. Child gender and age were included as covariates in the analyses. I
hypothesized that family stress would influence caregivers’ reports of child technology
use, specifically, caregivers who reported experiencing higher levels of family stress
would underestimate the amount of time children spent using technology, compared to
those who reported lower levels of family stress.

There was a statistically significant main effect of family stress on reports of
computer use frequency, F(1, 122) = 6.968, p = .009, n*p = .054. Across all time points
and reporters, computer use was significantly greater in the high family stress group than
the low family stress group (see Figure 6).

There was no statistically significant main effect of family stress on reports of
internet use frequency, social media use frequency, texting frequency, television use
frequency, and video game use (F"’s ranging from .709 to 3.030; p’s ranging from .084 to
401), contradicting the hypothesis.

No statistically significant interactions between family stress and reporter were
found across technologies (F'’s ranging from .029 to .789; p’s ranging from .401 to .865),
further contradicting the hypothesis. No statistically significant interactions between
family stress and time were found across technologies (F'’s ranging from .544 to 1.599;
p’s ranging from .202 to .626).

Similar to previous analyses, child gender was significantly related to reports of

computer use frequency, F(1, 122) =4.870, p = .029, n?p = .038, internet use frequency,
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F(1,141) = 8.398, p = .004, n*p = .056, social media use frequency F(1, 142) = 16.249, p
<.001, n?p =.103, texting frequency F(1, 135) =12.200, p <.001, n*p = .083, television
use frequency, F(1, 143) =25.091, p <.001, n?p = .149, and video game use frequency,
F(1,134) =23.387, p <.001, n*p = .149. Girls reported engaging in all technologies more
than boys except video game use — boys reported engaging in video game use more than
girls.

Child age was significantly related to reports of computer use frequency, F(1,
122) =6.189, p = .014, n?>p = .048, social media use frequency, F(1, 142) =7.044, p =
.009, n?p = .047, and texting frequency, F(1, 135) =4.689, p =.032, n?p = .034. Older
children reported engaging in these technologies more than younger children. Child age
was not significantly related to reports of internet use frequency (p = .485), television use
frequency (p = .328), or video game use frequency (Fs ranging from .417 to .964, ps
ranging from .328 to .519).

Overall, the hypothesis that caregivers would underestimate the amount of time
children spend using technology, particularly when they report high levels of family
stress, was not supported. However, the findings showed a link between family stress and
computer use, wherein both caregivers and children reported greater child computer use

when caregivers reported experiencing high levels of family stress.
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Figure 6.

Caregiver and Child-Reported Computer Use Frequencies across Time as a Function of

Family Stress
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Hypothesis 3

To investigate the relationship between perceived social support and social-
oriented technology use, I conducted a median split to determine high versus low
perceived social support based on average child reports of family and friend social
support on the CRISIS. T used a 2 (social support type; family/friend) x 2 (social support
level; high/low) x 8 (time) mixed ANCOVA for each technology use type. Child gender
and age were included as covariates in the analyses. I hypothesized that children who
reported higher levels of perceived social support over the pandemic would engage in
higher levels of social-oriented technology use.

There was no statistically significant main effect of family social support on
caregiver reports of child computer use frequency, internet use frequency, social media
use frequency, texting use frequency, television use frequency, and video game use
frequency (F’s ranging from 2.389 to .0058, p’s ranging from .125 to .809).

Similarly, there was no statistically significant main effect of family social
support on child reports of child computer use frequency, internet use frequency, child
social media use frequency, texting use frequency, television use frequency, and video
game use frequency (F’s ranging from .044 to 2.783, p’s ranging from .098 to .752).
These findings contradict the hypothesis.

Additionally, there was no statistically significant interaction between time and
family social support on caregiver reports of child computer use frequency, internet use
frequency, social media use frequency, texting use frequency, television use frequency,
and video game use frequency (F'’s ranging from .413 to 1.453, p’s ranging from .190 to

846).
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There was no statistically significant interaction between time and family social
support on child reports of child computer use frequency, internet use frequency, social
media use frequency, texting use frequency, television use frequency, and video game
use frequency (F'’s ranging from .161 to 1.682, p’s ranging from .122 to .846). These
findings further contradict the hypothesis.

There was a statistically significant main effect of friend social support across
caregiver and child reports of technology use. Across all time points, caregivers reported
that children engaged in computer, internet, television, and video game use significantly
more in the low friend social support group than the high friend social support group (¥
ranging from 18.457 to 40.331, all p <.001; see Figure 7). Children also reported
engaging in computer, internet, television, and video game use significantly more in the
low friend social support group than the high friend social support group (¥ ranging from
16.101 to 34.895, all p <.001; see Figure 8).

Contrary to hypothesis 3, there were no statistically significant main effects of
friend social support on caregiver reports of child social media use frequency, F(1, 120) =
199, p =.657, n*p = .002, child reports of child social media use frequency, F(1, 111) =
313, p=.577, n*p = .003, caregiver reports of child texting use frequency F(1, 120) =
151, p=.698, n*p = .001, and child reports of child texting use frequency, F(1, 104) =
788, p =377, n*p = .008.

There was a statistically significant interaction between time and friend social
support on caregiver reports of child computer use frequency, F(4.735, 568.167) = 3.452,
p =.005, n?p = .028, as well as child reports of child computer use frequency, F(5.179,

517.926) = 3.766, p = .002, 7°p = .036.
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Post-hoc tests with Bonferroni corrections were used to examine mean differences
(see Figures 7 and 8). Caregivers reported that children engaged in computer use
significantly more in the low friend social support group than the high friend social
support group at Time 3 (p <.001), Time 4 (p =.001), Time 5 (p <.001), Time 6 (p =
.001), and Time 7 (p <.001). Similarly, children reported that they engaged in computer
use significantly more in the low friend social support group than the high friend social
support group at Time 3 (p <.010), Time 4 (p = .041), Time 5 (p =.008), Time 6 (p <
.001), Time 7 (p <.001), and Time 8 (p =.002). These times overlap with the times
children reported attending school.

There was no statistically significant interaction between time and friend social
support on caregiver reports of child internet use frequency, child reports of child internet
use frequency, caregiver reports of child social media use frequency, child reports of
child social media use frequency, caregiver reports of child texting use frequency, child
reports of child texting use frequency, caregiver reports of child television use frequency,
child reports of child television use frequency, caregiver reports of child video game use
frequency, and child reports of child video game use frequency (F'’s ranging from .185 to
2.006, p’s ranging from .163 to .628).

Overall, the findings contradict hypothesis 3. Whereas social-oriented technology
use (i.e., social media, texting) was not related to feelings of perceived family and friend
social support, all other forms of technology showed differences between levels of
perceived social support from friends, wherein those who reported low perceived social
support from friends reported higher amounts of non-social technology use across time.

Additionally, computer use was significantly higher for those who reported lower levels
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of friend social support during the school months, compared to those who reported higher
levels of friend social support, suggesting a link between perceived social support from

friends and how children used computers for activities like virtual schooling.
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Figure 7.
Caregiver-Reported Technology Use Frequencies across Time as a Function of High and
Low Perceived Social Support
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Figure 8.
Child-Reported Technology Use Frequencies across Time as a Function of High and Low
Perceived Social Support
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Hypothesis 4

I conducted separate regression analyses to determine whether anxiety,
depression, and PTSD symptoms obtained from the SCARED, SMFQ, and CPSS-V,
respectively, were associated with technology use and social support in children across
time. Caregiver- and child-reported technology use frequency and child-reported social
support were used as predictor variables, and SCARED, SMFQ and CPSS-V scores were
used as the outcome variables in the regression analyses.

Separate regressions were run at each time point, controlling for child gender and
age. Because child age was not related to caregiver-reported SCARED and SMFQ scores
(p > .05), I only controlled for child gender in those analyses. Analyses were with child
age to see if it had any effect on the findings, and it did not. I hypothesized that reports of
greater social-oriented technology use and social support would be associated with
reports of lower mental health symptomatology across all time points.

Anxiety. For caregiver-reported SCARED scores, the overall models for the regressions
were found to be significant at Time 1 (p =.002), Time 2 (p = .005), Time 3 (p = .008),
Time 4 (p <.001), and Time 6 (p =.020; see Table 8). The models accounted for 7.4% to
17.3% of the variance in caregiver-reported SCARED scores across time (see Table 8).

Significant predictors of caregiver-reported SCARED scores included: internet
use (Time 1), social media use (Time 6), friend social support (Time 2), and family social
support (Times 3, 4, 6). At Time 6 (November/December 2020), greater social media use
predicted higher caregiver-reported anxiety symptoms, contrary to the hypothesis. At
Time 1 (June 2020), greater internet use predicted higher caregiver-reported anxiety

symptoms. Additionally, higher perceived family and friend social support predicted

102



lower caregiver-reported anxiety symptoms from Times 2 to 6 (July/August to

November/December 2020), supporting the hypothesis.
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Table 8.

Linear Regressions Predicting Total Caregiver SCARED Scores from Social Support and
Caregiver-Reported Technology Use Frequencies, Controlling for Gender (N = 178)

Predictor b b SE B t F(df) Adjuzsted AR?
R
Time 1
(Intercept) 13.18 1.32 9.99%*
Child Gender 6.68 2.17 265 3.08%*
9.49 (1, 126)** 063%*
(Intercept) 95 6.60 14
Child Gender 6.35 2.65 25 2.40%*
Family Support  .129 .88 014 A5
Friend Support .53 .58 .085 92
Computer .29 1.18 .022 24
Internet 3.94%* 1.82 282 2.16%*
Social Media 440 1.41 .037 31
Texting -.787 1.68 -.056 -47
Television -.430 1.78 -.032 -.24
Video Games 1.890 1.26 15 1.50
3.10 (9, 118)** 129% .032
Time 2
(Intercept) 12.86 1.16 11.09%**
Child Gender 5.05 1.90 21 2.65
7.03 (1, 158)** 037%*
(Intercept) 22.99 6.05 3.80%**
Child Gender 2.62 2.26 A1 1.16
Family Support  -1.13 .63 -.14 -1.78
Friend Support  -1.11 .53 -.18 -2.08%*
Computer 41 1.01 .034 41
Internet -.63 1.43 -.047 -.44
Social Media .62 .98 .049 .63
Texting -.46 1.31 -.029 -.35
Television 2.16 1.35 17 1.60
Video Games 47 1.09 .040 43
2.81 (9, 150)** .093* 101
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Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(df) Adjuzsted AR?
R
Time 3
(Intercept) 10.79 1.02 10.55%**
Child Gender 5.92 1.68 27 3.52%%*
12.39 (1, 067%H*
158)***
(Intercept) 18.45 5.37 3.43%**
Child Gender 3.74 1.96 17 1.91
Family Support  -1.29 .63 -.16 -2.05%*
Friend Support  -.17 49 -.03 -.34
Computer 31 .84 .031 .36
Internet 1.20 1.74 .093 .69
Social Media 1.15 1.07 .096 1.07
Texting .29 1.60 016 18
Television .20 1.54 .016 13
Video Games -.90 97 -.087 -.93
2.61 (9, 150)** .084 .063
Time 4
(Intercept) 10.47 1.11 0.48%**
Child Gender 3.90 1.82 18 2.15%
4.62 (1, 145)* .024*
(Intercept) 22.01 6.27 3.50%**
Child Gender 1.30 2.04 .059 .64
Family Support  -2.46 .65 =31 -3.82%%*
Friend Support 15 .59 .023 .26
Computer 42 1.05 .040 40
Internet -2.95 1.68 -21 -1.76
Social Media 1.99 1.07 17 1.87
Texting Sl 1.51 .029 34
Television 3.72 1.65 26 2.26*
Video Games .073 1.11 .006 .066
439 (9, 137)***  173*** 193

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(df) Adjuzsted AR?
R
Time 5
(Intercept) 10.41 1.30 8.03 %%
Child Gender 4.40 2.13 18 2.07*
427 (1, 132)* .024%*
(Intercept) 25.18 6.38 3.95%**
Child Gender 2.50 2.55 .10 .98
Family Support  -1.22 75 -.16 -1.64
Friend Support  -1.12 .67 -.17 -1.67
Computer -.99 1.27 -.087 =77
Internet .53 1.96 .036 27
Social Media 1.54 1.35 A2 1.14
Texting -.95 1.61 -.058 -.59
Television Sl 1.68 .037 .30
Video Games -.072 1.41 -.005 -.051
1.73 (9, 124) .047 .080
Time 6
(Intercept) 12.29 1.21 10.15%**
Child Gender 1.85 1.99 077 .93
.86 (1, 144) -.001
(Intercept) 26.76 6.54 4.09%**
Child Gender -.96 242 -.040 -.40
Family Support  -1.81 73 -21 -2.47*%
Friend Support -.69 .59 -.10 -1.16
Computer -.26 1.08 -.025 -.24
Internet -2.10 1.73 -.15 -1.22
Social Media 3.21 1.25 .26 2.57*
Texting .006 1.51 .00 .004
Television 1.76 1.67 13 1.05
Video Games -41 1.22 -.04 -.33
2.29 (9, 136)* 074%* 126

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(df) Adjuzsted AR?
R
Time 7
(Intercept) 11.03 1.08 10.26%**
Child Gender 1.16 1.77 .053 .66
43 (1, 151) -.004
(Intercept) 27.38 5.34 5.13%**
Child Gender -.96 206  -.044 -47
Family Support  -1.63 .66 -21 -2.46*
Friend Support ~ -.59 54 -.010 -1.09
Computer .048 .85 .005 056
Internet -1.08 1.48 -.083 =73
Social Media 92 1.18 .082 78
Texting 1.10 1.38 .083 .80
Television -.15 1.49 -.011 -.099
Video Games -1.19 1.05 -.11 -1.14
1.76 (9, 143) .043 .097
Time 8
(Intercept) 10.91 1.12 9.74%**
Child Gender 2.67 1.84 A2 1.45
2.11 (1, 147) .007
(Intercept) 25.92 6.75 3.84%*
Child Gender -39 209 -.018 -.19
Family Support  -1.32 .76 -.17 -1.74
Friend Support  -.86 .64 -.12 -1.35
Computer -.30 1.05 -.028 -.29
Internet -.79 1.62 -.061 -.49
Social Media 2.32 1.18 .20 1.97
Texting 31 1.41 021 22
Television .29 1.48 .021 18
Video Games -1.06 .99 -.10 -1.07
1.92 (9, 139) .053 .096

Note. *p < .05. *¥*p <.01. ***p < .001.
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For child-reported SCARED scores, the overall models for the regressions were
found to be significant across all 8 time points (p s ranging from .033 to <.001; see Table
9). The models accounted for 6.4% to 31.3% of the variance in child-reported SCARED
scores across time (see Table 9).

Significant predictors of child-reported SCARED scores included: social media
use (Time 1, 8) and family social support (Time 2, 3, 4, 5, 6, 7, 8). Similar to caregiver
reports, greater social media use predicted higher child-reported anxiety symptoms at
Times 1 and 8 (June 2020, March 2021), contradicting the hypothesis. Higher perceived
family social support predicted lower child-reported anxiety symptoms from Time 2 to

Time 8 (July/August 2020 to March 2021), supporting the hypothesis.
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Table 9.

Linear Regressions Predicting Total Child SCARED Scores from Social Support and
Child-Reported Technology Use Frequencies, Controlling for Gender and Age (N = 178)

Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 1
(Intercept) 10.32 8.64 1.19
Child Gender 9.39 2.06 39 4.56%**
Child Age 11 78 012 .14
10.42 (2, 120)***  34%**
(Intercept) .62 11.03 .056
Child Gender 8.73 2.46 36 3.54%%*
Child Age 27 7 .029 34
Family Support .16 .84 .018 .20
Friend Support ~ .009 54 .002 018
Computer -.015 .94 -.001 -.016
Internet -.53 1.82 -.037 -.29
Social Media 2.80 1.26 24 2.23%
Texting -2.03 1.67 -.17 -1.22
Television 2.35 1.83 .16 1.28
Video Games 1.96 1.20 17 1.79
3.69 (10, 112)%** .180 .100
Time 2
(Intercept) 7.03 7.40 950
Child Gender 5.72 1.76 25 3.25%*
Child Age 44 67 051 .66
5.40 (2, 157)** 052%*
(Intercept) 21.55 9.01 2.39%
Child Gender 5.39 2.14 24 2.53*%
Child Age .30 67 .034 44
Family Support  -1.48 .59 -.20 -2.49%*
Friend Support ~ -.82 .50 -.14 -1.65
Computer 11 .89 .010 13
Internet -1.80 1.39 -.13 -1.29
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Social Media 1.18 1.15 11 1.02

Texting -.36 1.47 -.025 -.25
Television 38 1.46 .028 .26
Video Games 1.82 .93 18 1.96

3.08 (10, 149)** 116* 107

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 3
(Intercept) =71 7.61 -.093
Child Gender 5.44 1.81 24 3.00%**
Child Age 1.09 .69 13 1.59
5.56 (2, 144)** 059%*
(Intercept) 14.14 9.79 1.45
Child Gender 5.04 2.04 22 2.47*
Child Age .67 .69 .078 .96
Family Support  -1.65 .70 -.20 -2.38%*
Friend Support ~ .019 S1 .003 .038
Computer -1.18 .84 -.12 -1.41
Internet 2.19 1.42 17 1.54
Social Media 1.10 1.17 .096 .94
Texting 1.07 1.59 .073 .67
Television -2.40 1.36 -.19 -1.76
Video Games .50 97 .047 .52
3.12 (10, 136)** A27%* 115
Time 4
(Intercept) -7.38 7.09 -1.04
Child Gender 5.83 1.69 28 3.45%%*
Child Age 1.48 .64 19 2.32%
8.30 (2, 137)***  (95%**
(Intercept) 9.77 8.67 1.13
Child Gender 3.89 1.96 19 1.98
Child Age 1.32 .65 17 2.03*
Family Support  -1.84 .63 =24 -2.90%*
Friend Support ~ -.60 .55 -.10 -1.10
Computer 46 .88 .045 52
Internet -.88 1.38 -.064 -.64
Social Media 2.38 1.25 .20 1.91
Texting -1.95 1.59 -.13 -1.23
Television 1.10 1.39 .079 .79
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Video Games -.028 1.00 -.003 -.028
3.74 (10, 129)*** .165% 117

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(dy) Adjusted AR’

R?
Time 5
(Intercept) -9.09 7.21 -1.26
Child Gender 7.45 1.72 35 4.34%#x*
Child Age 1.55 .65 .19 2.38%*
11.81 (2, 128)***  143%**
(Intercept) 7.14 8.82 81
Child Gender 7.16 2.07 34 3.46%**
Child Age 1.05 .69 13 1.52

Family Support  -1.67 .60 -26  -2.80%*
Friend Support  -.042 53 -.008 -.080

Computer -.20 93 -.021 =21
Internet 013 1.46 .001 .009
Social Media 1.89 1.28 17 1.48
Texting -2.17 1.42 -.16 -1.52
Television -.13 1.55 -.010 -.081

Video Games 1.09 1.06 11 1.03
3.81 (10, 120)*** 178 .085

Time 6
(Intercept) 4.30 6.55 .66
Child Gender 2.78 1.56 14 1.78
Child Age .53 .59 072 .90
1.92 (2, 151) 012
(Intercept) 24.52 8.28 2.96**
Child Gender 1.44 1.84 074 78
Child Age 34 .60 .046 .56
Family Support  -2.14 .62 =31 -3.45%%*
Friend Support -.46 A48 -.084 -.95
Computer -27 .84 -.030 -.32
Internet 49 1.29 .044 .38
Social Media -.32 1.13  -.035 -.28
Texting -.12 1.33  -.010 -.090
Television .10 1.60 .009 .063
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Video Games -.33 .87 -.037 -38
2.04 (10, 143)* .064* .100

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 7
(Intercept) -5.14 7.65 -.67
Child Gender 5.27 1.82 23 2.89%*
Child Age 1.46 .69 17 2.12%
6.16 (2, 145)** .066%*
(Intercept) 3329  8.76 3.80%**
Child Gender 2.78 1.91 12 1.46
Child Age .68 .62 .079 1.11
Family Support  -4.08 .63 -50  -6.46%**
Friend Support  -.091 .50 -.014 -.18
Computer -.79 T2 -.086 -1.09
Internet 1.04 1.58 .073 .66
Social Media 1.25 1.11 A1 1.13
Texting -1.04 1.28  -.072 -.82
Television -.55 1.64  -.037 -.33
Video Games -.52 91 -.048 -.57
7.70 (10, 137)***  313*** 28]
Time 8
(Intercept) -9.21 7.23 -1.27
Child Gender 5.32 1.72 24 3.09%**
Child Age 1.78 .65 22 2.74%*
8.15 (2, 145)***  089***
(Intercept) 18.43 8.96 2.06*
Child Gender .64 1.87 .029 34
Child Age 1.29 61 .16 2.11%
Family Support  -2.39 .66 =31 -3.60%**
Friend Support ~ -.43 57 -.063 -.74
Computer 1.15 .86 12 1.34
Internet 41 1.44 .030 28
Social Media 2.43 1.10 22 2.20%
Texting -1.72 1.49 -.12 -1.16
Television -.89 143 -.072 -.63
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Video Games -2.43 .90 -24 -2.70%*
6.25 (10, 137)***  263*** 212

Note. *p < .05. *¥*p <.01. ***p < .001.
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Depression. For caregiver-reported SMFQ scores, the overall models for the regressions

were found to be significant across all 8 time points (p’s ranging from .007 to <.001; see
Table 10). The models accounted for 8.2% to 22.1% of the variance in caregiver-reported
SMEFQ scores across time (see Table 10).

Significant predictors of caregiver-reported SMFQ scores included: social media
use (Time 1, 3, 4, 5), television use (Time 2), texting (Time 7), family social support
(Time 3, 4, 5, 6, 7), internet use (Time 6), and friend social support (Time 7, 8). Higher
social media use and texting use predicted higher caregiver-reported depression
symptoms from Times 1 to 5 (June 2020 to October/November 2020), contradicting the
hypothesis. Higher perceived family and friend social support predicted lower caregiver-
reported depression symptoms from Times 3 to 8 (August/September 2020 to March
2021), supporting the hypothesis. Additionally, higher television use predicted higher
caregiver-reported depression symptoms at Time 2 (July/August 2020), while higher
internet use predicted lower predicted caregiver-reported depression symptoms at Time 6

(November/December 2020).
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Table 10.

Linear Regressions Predicting Total Caregiver SMFQ Scores from Social Support and
Caregiver-Reported Technology Use Frequencies, Controlling for Gender (N = 178)

Predictor b b SE B t F(df) Adjuzsted AR?
R
Time 1
(Intercept) 4.19 48 8.66%**
Child Gender 1.82 .80 .19 2.29%
5.24 (1, 139)* .029*
(Intercept) 1.40 2.41 .58
Child Gender 1.34 97 14 1.38
Family Support .20 32 .055 .62
Friend Support -.26 21 -.11 -1.25
Computer .39 43 .078 .89
Internet .35 .67 .066 53
Social Media 1.14 52 25 2.20%*
Texting -91 .61 -.17 -1.49
Television 42 .65 .083 .65
Video Games .58 46 A3 1.27
2.79 (9, 131)** .103* 125
Time 2
(Intercept) 4.00 44 9.05%**
Child Gender .86 73 .092 1.19
1.41 (1, 166)** .002
(Intercept) 5.11 2.28 2.24%*
Child Gender -.32 .85 -.035 -.38
Family Support  -.53 24 -.17 -2.22
Friend Support -.11 20 -.043 -.53
Computer .075 38 016 20
Internet -.19 54 -.036 -.34
Social Media 35 37 071 .94
Texting 21 49 .034 42
Television 1.26 Sl .26 2.47*
Video Games 34 41 .076 .83
2.71 (9, 158)** .084%* 125
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Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(df) Adjuzsted AR?
R
Time 3
(Intercept) 3.74 42 8.86%**
Child Gender .65 .69 .074 .94
.89 (1, 163) -.001
(Intercept) 6.01 2.04 2.95%*
Child Gender -40 74 -.046 -.54
Family Support  -.79 24 -25 -3.28%*
Friend Support  -.024 19 -.011 -.13
Computer 25 32 .063 .79
Internet .67 .66 A3 1.02
Social Media .87 41 18 2.14%*
Texting .94 .61 A3 1.54
Television .002 .58 .00 .003
Video Games .16 37 .039 44
4.64 (9, 155)***  166*** 207
Time 4
(Intercept) 3.51 38 9.15%**
Child Gender .033 .63 .004 053
.003 (1, 167) -.006
(Intercept) 8.65 2.08 4.15%**
Child Gender -.84 .68 -.10 -1.25
Family Support  -.97 21 =33 -4.54%%*
Friend Support -.14 .20 -.056 -.70
Computer -.27 35 -.069 =77
Internet -.32 .56 -.062 -.57
Social Media 1.05 35 24 2.95%*
Texting 93 .50 15 1.85
Television .66 .55 A3 1.20
Video Games 28 37 .066 75
6.28 (9, 159)**  221*** 262

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(df) Adjuzsted AR?
R
Time 5
(Intercept) 3.36 41 8.19***
Child Gender 1.38 .67 .16 2.05%
421 (1, 157)* .020%
(Intercept) 6.79 1.90 3.58%**
Child Gender .007 .76 .001 .009
Family Support  -.61 22 -23 -2.75%*
Friend Support -.19 .20 -.085 -.97
Computer A5 38 .037 .38
Internet -.44 .58 -.086 -.76
Social Media 1.15 40 26 2.89%*
Texting 072 A48 013 A5
Television 71 .50 15 1.41
Video Games .034 42 .008 .082
4.26 (9, 149)***  157*** 179
Time 6
(Intercept) 3.94 41 9.72%**
Child Gender -.11 .67 -.012 -.16
025 (1, 165) -.006
(Intercept) 10.11 2.17 4.66%**
Child Gender -1.14 .80 -.13 -1.43
Family Support  -.77 24 -25 -3.17%*
Friend Support ~ -.20 .20 -.085 -1.03
Computer -.14 .36 -.037 -.39
Internet -1.35 57 -27 -2.35%
Social Media .80 42 18 1.91
Texting 52 .50 .091 1.04
Television .82 .56 17 1.47
Video Games -.13 41 -.031 -.32
2.66 (9, 157)**  .082%* 132

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(df) Adjuzsted AR?
R
Time 7
(Intercept) 4.00 40 10.02%**
Child Gender -.077 .66 -.009 -.12
014 (1, 163) -.006
(Intercept) 15.03 1.80 8.3 7%
Child Gender -.78 .70 -.093 -1.12
Family Support  -1.09 22 =37 -4.90%**
Friend Support  -.51 18 -22 -2.82%*
Computer -.19 .29 -.053 -.65
Internet 25 .50 .050 Sl
Social Media -35 40 -.081 -.88
Texting 1.30 47 25 2.80%*
Television -.88 .50 -.17 -1.76
Video Games -.06 35 -.014 -17
5.85(9, 155)***  210%** 254
Time 8
(Intercept) 3.76 38 9.80%**
Child Gender 021 .63 .003 .033
.001 (1, 159) -.006
(Intercept) 8.35 2.25 3.72%%**
Child Gender -1.09 .70 -.14 -1.56
Family Support  -.27 25 -.096 -1.07
Friend Support ~ -.53 21 -21 -2.47*
Computer .052 35 .013 A5
Internet -.80 54 -.17 -1.48
Social Media .36 .39 .087 91
Texting .79 47 15 1.68
Television 75 49 .16 1.52
Video Games -.46 33 -.12 -1.38
291 (9, 151)**  .097** .148

Note. *p < .05. **p <.01. ***p < .001.
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For child-reported SMFQ scores, the overall models for the regressions were
found to be significant across all 8 time points (p s ranging from .003 to <.001; see Table
11). The models accounted for 12.8% to 38.4% of the variance in child-reported SMFQ
scores across time (see Table 11).

Significant predictors of child-reported SMFQ scores included: social media use
(Time 1, 4, 7), family social support (Time 2, 3, 4, 5, 6, 7, 8), friend social support (Time
6), texting use (Time 8), and video game use (Time 1, 8). Higher social media use
predicted higher child-reported depression symptoms at Times 1, 4, and 7 (June 2020,
September/October 2020, December 2020/January 2021), contrary to the hypothesis.
Higher perceived family and friend social support predicted lower child-reported
depression symptoms from Times 2 to 8 (July/August 2020 to March 2021), supporting
the hypothesis. Contradictory to caregiver reports, but consistent with the hypothesis,
child-reported texting use predicted lower child-reported depression symptoms at Time 8
(March 2021). At Time 1 (June 2020), higher video game use predicted higher depression
symptoms, but at Time 8 (March 2021) the association was different — higher video

game use predicted fewer depressions symptoms.
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Table 11.

Linear Regressions Predicting Total Child SMFQ Scores from Social Support and Child-
Reported Technology Use Frequencies, Controlling for Child Gender and Age (N = 178)

Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 1
(Intercept) 2.73 3.62 75
Child Gender 2.94 .86 29 341w
Child Age 077 33 .020 24
5.81 (2, 125)** 070%*
(Intercept) -2.75 4.61 -.60
Child Gender 3.19 1.03 32 3.10%*
Child Age A1 32 028 34
Family Support 52 35 .14 1.50
Friend Support ~ -.27 23 -.11 -1.21
Computer .35 .39 077 .89
Internet .16 .76 027 21
Social Media 1.22 53 25 2.32%
Texting -.44 .70 -.066 -.63
Television -.16 76 -.027 -22
Video Games 1.04 46 22 2.26%*
2.87 (10, 117)** 128%* 112
Time 2
(Intercept) 93 2.76 .34
Child Gender 1.79 .66 21 2.72%*
Child Age 24 25 072 .95
4.04 (2, 164)* .035%*
(Intercept) 12.67 3.12 4.07%***
Child Gender 1.32 74 15 1.79
Child Age .095 23 .029 412
Family Support  -1.16 21 -41  -5.66%**
Friend Support ~ -.29 17 -.13 -1.71
Computer -.15 31 -.035 -.48
Internet -.94 48 -.17 -1.95
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Social Media 75 40 18 1.88
Texting .10 Sl 019 .20
Television -.37 .50 -.072 -.74

Video Games 418 321 .106 1.300

5.90 (10, 156)***

228

227

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 3
(Intercept) -.86 3.16 =27
Child Gender 2.61 75 27 347w
Child Age 37 28 .099 1.30
6.67 (2, 157)** 067**
(Intercept) 10.77 3.82 2.82%*
Child Gender 1.81 79 .19 2.28*
Child Age .044 27 012 .16
Family Support  -1.44 27 -41  -5.20%%x*
Friend Support ~ .051 .20 021 .26
Computer -.059 33 -.014 -.18
Internet .35 .56 .064 .64
Social Media 77 46 .16 1.69
Texting -23 .62 -.035 -.36
Television .083 .53 015 .16
Video Games 23 38 051 .62
5.84 (10, 149)***  282%** 203
Time 4
(Intercept) 19 3.07 .063
Child Gender 1.02 73 A1 1.40
Child Age .30 28 .085 1.08
1.50 (2, 159) .006
(Intercept) 13.25 3.25 4.09%**
Child Gender -.30 74 -.032 -41
Child Age A3 24 .037 .53
Family Support  -1.60 24 -47  -6.75%**
Friend Support -.20 21 -.071 -.97
Computer 23 33 051 71
Internet -.013 52 -.002 -.025
Social Media 1.66 47 32 3.55%wx
Texting -1.18 .56 -.18 -1.98*
Television .36 52 058 .69
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Video Games .012 .37 .003 .032
8.42 (10, 151)***  3]5%** 339

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 5
(Intercept) -4.13 2.82 -1.46
Child Gender 1.59 .67 .19 2.36%*
Child Age .65 25 .20 2.57*
5.84 (2, 152)** .059%*
(Intercept) 4.66 3.29 1.42
Child Gender 44 77 052 .58
Child Age 35 26 A1 1.37
Family Support  -.91 22 =34 -4.08%**
Friend Support  -.002 .20 -.001 -.011
Computer .36 35 .095 1.04
Internet =72 55 -.14 -1.32
Social Media .70 48 16 1.47
Texting .24 .53 .042 45
Television 37 .58 .073 .64
Video Games -.20 40 -.049 -.51
4.42 (10, 144)***  181*** 163
Time 6
(Intercept) -.48 2.86 -.17
Child Gender 44 .68 .050 .64
Child Age 41 26 12 1.58
1.41 (2, 160) .005
(Intercept) 12.05 3.38 3.57H**
Child Gender -44 75 -.051 -.59
Child Age 26 25 .080 1.07
Family Support  -1.09 25 =35 -4.30%**
Friend Support ~ -.40 .20 -.16 -2.03*
Computer -.095 34 -.024 -.28
Internet 18 53 .036 .34
Social Media .62 46 A5 1.34
Texting 041 .54 .008 075
Television -.97 .65 -.19 -1.48
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Video Games -24 .36 -.059 -.67
4.47 (10, 152)***  177*** 210

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 7
(Intercept) .10 2.83 .036
Child Gender 1.58 67 18 2.35%
Child Age 34 26 10 1.33
3.50 (2, 163)* .029%*
(Intercept) 16.25 3.01 5.40%**
Child Gender .69 .66 078 1.05
Child Age .006 21 .002 .028
Family Support  -1.75 22 =56  -8.05%**
Friend Support -.12 17 -.050 =72
Computer -.16 25 -.047 -.66
Internet -.023 54 -.004 -.042
Social Media .80 38 18 2.01*
Texting -.26 44 -.046 -.58
Television -40 .56 -.071 =71
Video Games 35 31 .085 1.14
11.31 (10, 384 **x 381
155)***
Time 8
(Intercept) -1.66 2.83 -.59
Child Gender 1.54 67 18 2.28%*
Child Age A48 26 15 1.89
4.19 (2, 156)* .039%*
(Intercept) 10.42 3.42 3.05%*
Child Gender -37 72 -.042 -.51
Child Age 35 23 11 1.49
Family Support  -1.08 25 =35 -425%%x*
Friend Support ~ -.27 22 -.10 -1.22
Computer 52 33 13 1.59
Internet A1 55 021 21
Social Media .94 42 22 2.24%
Texting -1.48 57 -25 -2.61%*
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Television .009 .55 .002 017
Video Games -.89 .34 =22 -2.60*
6.55 (10, 148)***  260*** 256

Note. *p < .05. **p <.01. ***p < .001.
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Post-Traumatic Stress. For caregiver-reported CPSS-V scores, the overall models for
the regressions were found to be significant at Times 1, 3,4, 5, 6, 7, and 8 (p s ranging
from .021 to <.001; see Table 12). The models accounted for 8.3% to 24.7% of the
variance in caregiver-reported CPSS-V scores across time (see Table 12).

Significant predictors of caregiver-reported CPSS-V scores included: social media
use (Times 1, 3, 4, 5, 6), texting use (Time 7), family social support (Times 4, 5, 6, 7, 8)
and television use (Time 7). Higher social media use and texting use predicted higher
caregiver-reported PTSD symptoms at Time 1 and Times 3 to 7 (June 2020,
August/September 2020 to December 2020/January 2021), contradicting the hypothesis.
Higher perceived family social support predicted lower caregiver-reported PTSD
symptoms from Times 4 to 8 (September/October 2020 to March 2021), supporting the
hypothesis. Additionally, higher television use predicted lower caregiver-reported PTSD

symptoms at Time 7 (December 2020/January 2021).
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Table 12.

Linear Regressions Predicting Total Scores on Caregiver CPSS from Social Support and

Technology Use Frequencies, Controlling for Child Gender and Age (N =178)

Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 1
(Intercept) 15.11 7.18 2.10%*
Child Gender 2.20 1.71 A1 1.28
Child Age -.55 .65 -.073 -.85
1.24 (2, 133) .004
(Intercept) 7.63 9.07 .84
Child Gender 23 2.08 011 A1
Child Age -.59 .64 -.078 -91
Family Support 48 .69 .065 .70
Friend Support -.32 45 -.064 -.70
Computer 1.23 93 A2 1.32
Internet 1.87 1.42 17 1.31
Social Media 2.47 1.11 .26 2.22%
Texting -1.35 1.32 -.12 -1.02
Television 34 1.41 .032 24
Video Games .089 .99 .009 .090
2.21 (10, 125)* .083* 132
Time 2
(Intercept) 93 2.76 .34
Child Gender 1.79 .66 21 2.72%*
Child Age 24 25 072 .95
066 (2, 166) -.011
(Intercept) 22.25 8.37 2.66**
Child Gender -1.42 1.94  -.069 -.73
Child Age -.50 .62 -.065 -.81
Family Support  -1.39 54 -21 -2.56*
Friend Support -27 46 -.050 -.59
Computer .095 .86 .009 A1
Internet 17 1.23 .069 .63
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Social Media .66 .85 .062 .78

Texting .99 1.13 .073 .88
Television .10 1.16 .010 .088
Video Games .30 .93 .031 32

1.28 (10, 158) .016 074

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 3
(Intercept) 13.13 6.51 2.02%
Child Gender -1.10 1.55 -.056 =71
Child Age -32 .59 -.044 -.55
682 (2, 157) -.008
(Intercept) 36.95 8.47 4.37%**
Child Gender -1.96 1.71 -.10 -1.15
Child Age -1.39 .60 -.19 -2.33
Family Support  -2.12 .55 -.30 -3.82
Friend Support 32 43 .063 .73
Computer 93 74 A1 1.26
Internet .85 1.53 .074 .56
Social Media 2.06 .93 .19 2.22%
Texting 74 1.40 .046 .53
Television -2.70 1.36 -.25 -1.99*
Video Games -22 .85 -.024 -.26
3.22 (10, 149)* JA23%kx 173
Time 4
(Intercept) 17.68 6.94 2.55%
Child Gender 1.20 1.65 .057 .73
Child Age -.88 .63 -.11 -1.41
1.31 (2, 159) .004
(Intercept) 38.54 8.43 4.57%**
Child Gender -.066 1.76 ~ -.003 -.037
Child Age -1.90 .60 -24  -3.18%*
Family Support  -2.69 .56 =35 -4.81%**
Friend Support .53 51 .084 1.04
Computer 1.60 .93 .16 1.73
Internet -2.11 1.45 -.16 -1.45
Social Media 3.16 .94 .28 3.35%*
Texting 2.26 1.31 .14 1.73
Television -42 1.46  -.031 -29
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Video Games 1.02 .96 .094 1.06
6.04 (10, 151)***  2309%** 270

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 5
(Intercept) 9.31 6.96 1.34
Child Gender .98 1.66 .048 .59
Child Age -.16 .63 -.021 -.26
214 (2, 152) -.010
(Intercept) 26.27 8.17 3.22%*
Child Gender -1.00 1.91  -.049 -52
Child Age -.61 .64 -.078 -.95
Family Support  -1.83 .56 -29  3.27%*
Friend Support -.24 Sl -.045 -.48
Computer 75 97 .081 7
Internet -1.26 1.46 -.10 -.87
Social Media 2.36 1.00 22 2.35%
Texting -.86 1.21  -.064 =71
Television 28 1.26 .025 22
Video Games 47 1.05 .044 45
2.68 (10, 144)* .099%* 154
Time 6
(Intercept) 18.95 7.94 2.39%
Child Gender -39 1.89  -.016 -21
Child Age -.83 72 -.091 -1.16
.68 (2, 161) -.004
(Intercept) 49.54  10.11 4.90%**
Child Gender -2.29 221 -.095 -1.04
Child Age -1.60 72 -.18 -2.24%
Family Support  -3.27 67 -38  -4.86%**
Friend Support -.20 .55 -.029 -.36
Computer -.78 .98 -.073 -.80
Internet -.46 1.1  -.033 -.29
Social Media 2.47 1.16 .20 2.13%
Texting 1.07 1.39 .067 78
Television -.36 1.57  -.026 -.23
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Video Games .26 1.12 .023 .24
3.67 (10, 153)***  14]1*** 185

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 7
(Intercept) 18.77 6.34 2.96
Child Gender -1.45 1.51  -.075 -.96
Child Age -.83 57 -.11 -1.46
1.46 (2, 161) .006
(Intercept) 55.09 7.58 7.277H%*
Child Gender -3.05 1.59 -.16 -1.91
Child Age -1.95 54 =27 -3.60%**
Family Support  -2.73 S1 -40  -5.33%%x*
Friend Support ~ -.43 41 -.078 -1.05
Computer =73 .65 -.091 -1.12
Internet 1.74 1.14 A5 1.52
Social Media 44 .90 .044 A48
Texting 2.52 1.06 21 2.39%
Television -3.84 1.15 =33 -3.34%*
Video Games -.52 81 -.054 -.64
6.36 (10, 153)***  247*** 276
Time 8
(Intercept) 17.41 6.64 2.62%
Child Gender -.93 1.58  -.047 -.59
Child Age -77 .60 -.10 -1.28
96 (2, 154) -.001
(Intercept) 40.36 8.76 4.61%**
Child Gender -4.52 1.73 -23 -2.61%*
Child Age -1.33 .60 -.18 -2.23
Family Support  -1.79 .63 -26  -2.84%*
Friend Support ~ -.67 .53 -.11 -1.26
Computer -.87 .86 -.090 -1.01
Internet -.59 1.35  -.051 -.44
Social Media 1.84 97 18 1.90
Texting 1.84 1.16 .14 1.59
Television 32 1.23 .028 .26
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Video Games -1.25 .82 -.14 -1.53
3.53 (10, 146)***  13]1*** .174

Note. *p < .05. *¥*p <.01. ***p < .001.
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For child-reported CPSS-V scores, the overall models for the regressions were
found to be significant across all eight time points (p’s ranging from .003 to <.001; see
Table 13). The models accounted for 7.6% to 40.7% of the variance in child-reported
CPSS-V scores across time (see Table 13).

Significant predictors of child-reported CPSS-V scores included: social media use
(Time 1), family social support (Times 2, 3, 4, 5, 6, 7, 8) and video game use (Time 8).
Similar to caregiver reports, higher social media use predicted higher caregiver-reported
PTSD symptoms at Time 1 (June 2020), contradicting the hypothesis. Higher perceived
family social support predicted lower child-reported PTSD symptoms from Times 2 to 8
(July/August 2020 to March 2021), supporting the hypothesis. Additionally, higher video
game use predicted lower child-reported PTSD symptoms at Time 8 (March 2021).

Overall, the findings partially support hypothesis 4. Perceived social support,
particularly perceived family social support, predicted lower mental health
symptomatology for many time points. The pattern emerged particularly during school
months. Contrary to the hypothesis, social-oriented technology use, particularly social
media use, predicted higher mental health symptomatology across many time points. This
pattern emerged around the beginning of the pandemic (Times 1, 3, 4), particularly for
depression and PTSD symptoms.

Additionally, there some evidence that certain types of technology use were
associated with mental health symptoms during the early pandemic. Television, video
game, and internet use were associated with both high and low mental health symptoms
at specific times, providing weaker evidence of an association across time. See Table 14

for a summary of the findings.
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Table 13.

Linear Regressions Predicting Total Child CPSS Scores from Social Support and Child-
Reported Technology Use Frequencies, Controlling for Child Gender and Age (N =178)

Predictor b b SE B t F(dy) Adjuzsted AR?
Time 1 :
(Intercept) 3.02 9.15 33
Child Gender 5.71 2.18 23 2.62%*
Child Age .53 .83 057 .65
3.57 (2, 123)* .040*
(Intercept) -294  11.79 -25
Child Gender 4.26 2.63 17 1.62
Child Age .63 .82 .067 77
Family Support .24 .89 .025 27
Friend Support ~ -.56 .59 -.092 -97
Computer .34 1.00 031 34
Internet 1.19 1.95 .080 .61
Social Media 3.39 1.34 .28 2.52%
Texting -1.07 1.78  -.065 -.60
Television .062 1.96 .004 .031
Video Games 1.11 1.17 .096 .94
2.03 (10, 115)* .076 .095
Time 2
(Intercept) 10.17 7.27 1.40
Child Gender 4.05 1.73 18 2.34%
Child Age -.092 .66 -.011 -.14
2.77 (2, 163) -.021
(Intercept) 34.08 8.54 3.99%**
Child Gender 3.73 2.02 17 1.84
Child Age -.67 .63 -.079 -1.05
Family Support  -2.83 .56 =38 -5.02%**
Friend Support 21 47 .036 45
Computer .85 .84 078 1.00
Internet -2.14 1.32 -.15 -1.62
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Social Media .94 1.09
Texting 1.22 1.40
Television -1.36 1.38

Video Games 1.414 881

.088
.085

-.10
138

86
87
~.99
1.605
3.87 (10, 155)%**

1485

167

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 3
(Intercept) 5.18 7.46 .69
Child Gender 2.38 1.78 11 1.34
Child Age 42 67 .049 .63
1.05 (2, 160) .001
(Intercept) 28.62  9.07 3.16%*
Child Gender .52 1.89 .023 28
Child Age -40 .64 -.047 -.63
Family Support  -3.32 .64 -41  -5.16%**
Friend Support .89 47 A5 1.90
Computer 21 .79 021 27
Internet 1.62 1.32 13 1.23
Social Media 1.18 1.09 10 1.09
Texting -32 1.48  -.021 -21
Television -.28 1.26  -.022 -22
Video Games -.015 .89 -.001 -.017
4.34 (10, 162)***  171*** 209
Time 4
(Intercept) 4.47 6.71 .67
Child Gender 1.53 1.60 077 .96
Child Age .35 .61 .047 .58
.60 (2, 152) -.005
(Intercept) 29.01 7.55 3.84% %
Child Gender -.18 1.71  -.009 -.11
Child Age -.065 57 -.009 -.12
Family Support  -3.18 .55 -44 577
Friend Support ~ -.20 A48 -.033 -41
Computer .54 7 056 71
Internet -.36 1.20  -.027 -.30
Social Media 2.14 1.09 .20 1.97
Texting -52 1.39  -.037 -.38
Television 11 1.21 .009 .093
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Video Games .84 .87 .089 .97
5.19 (10, 144)***  2]4%** 257

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 5
(Intercept) -12.14  6.92 -1.75
Child Gender 4.95 1.65 24 3.00%*
Child Age 1.63 .62 21 2.61%
7.58 (2, 148) 081 #**
(Intercept) 13.10 7.70 1.70
Child Gender 1.97 1.81 .094 1.09
Child Age 74 .60 .093 1.23
Family Support  -2.76 52 -42  5.20%%*
Friend Support 31 46 056 .68
Computer 1.75 81 .19 2.15%
Internet -2.74 1.28 -21 -2.15%
Social Media 1.54 1.12 14 1.38
Texting -.15 1.24  -.011 -.12
Television 1.57 1.36 13 1.16
Video Games -75 .93 -.074 -.81
6.59 (10, 140)***  272%** 227
Time 6
(Intercept) 1.34 7.13 .19
Child Gender 2.71 1.70 13 1.60
Child Age .55 .64 .066 .85
1.58 (2, 160) .007
(Intercept) 30.91 8.58 3.60%**
Child Gender 1.41 1.91 065 74
Child Age -.001 .62 .000 -.001
Family Support  -3.07 .64 -39 477
Friend Support -.12 .50 -.020 -25
Computer .50 .87 .050 .58
Internet .60 1.34 .048 48
Social Media 75 1.17 073 .64
Texting -.67 1.38  -.050 -48
Television -2.17 1.66 -.17 -1.31
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Video Games -.010 91 -.001 -.011
3.77 (10, 152)***  146*** 179

Note. *p < .05. *¥*p <.01. ***p < .001.
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Predictor b b SE B t F(dy) Adjuzsted AR?
R
Time 7
(Intercept) -5.04 7.58 -.66
Child Gender 4.45 1.81 .19 2.47*
Child Age 1.21 .68 14 1.77
4.41 (2, 162)* .040*
(Intercept) 42.77 7.96 5.37H*
Child Gender 2.04 1.73 .087 1.18
Child Age 11 .56 012 .19
Family Support  -5.20 57 =62 -9.06%**
Friend Support 27 46 .040 .59
Computer .085 .66 .009 A3
Internet 2.06 1.43 .14 1.43
Social Media 1.12 1.01 .094 1.11
Texting -1.00 1.16  -.067 -.87
Television -2.67 1.49 -.18 -1.80
Video Games -.50 .82 -.045 -.61
12.24 (10, 140)***  407*** 391
Time 8
(Intercept) -3.01 6.48 -.46
Child Gender 1.76 1.54 .093 1.14
Child Age .99 .58 14 1.69
2.00 (2, 149) .013
(Intercept) 21.10 8.05 2.62%
Child Gender -2.44 1.68 -.13 -1.45
Child Age 49 .55 .068 .89
Family Support  -2.20 .60 =33 -3.70%#*
Friend Support -.11 52 -.018 -21
Computer .63 7 072 81
Internet 1.16 1.30 .098 .89
Social Media 1.80 .99 .19 1.82
Texting -.63 1.33  -.048 -47
Television -1.28 1.28 -.19 -1.00
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Video Games -2.41 .81 =27 -2.99%**
4.73 (10, 141)*** J198*** 225

Note. *p < .05. *¥*p <.01. ***p < .001.
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Table 14.

social support over the
pandemic will engage in

Summary of the Findings

Hypothesis Main Findings Conclusion
la: Reports of every type of -Fluctuations observed in computer and Partially
child technology use will social media use across time Supported
fluctuate across the
pandemic. -Television, internet, texting, social media,

and video game use remained stable across

time

-Television use significantly higher than

other technologies across time

-Social-oriented technologies (i.e., social

media and texting) significantly lower than

other technologies across time
1b: Children who reported ~ -Overall technology use greater in the Partially
attending school virtually majority virtual schooling group Supported
for the majority of time
points will report greater -Computer, television, internet, and video
amounts of technology use, game use significantly higher in the
particularly social-oriented  majority virtual schooling group
technology use (i.e., social
media and texting) and -No significant differences in social media
computer use. and texting use between groups
2a: Caregivers will -No significant differences in reports of Not
underestimate the amount  technology use frequencies between Supported
of time children spent using caregivers and children
technology.
2b: Caregivers who -No significant differences in reports of
reported experiencing technology use frequencies between Not
higher levels of family caregivers and children who reported high ~ Supported
stress would underestimate  versus low family stress
the amount of time children
spent using technology, -Computer use significantly higher in the
compared to those who high family stress group
reported lower levels of
family stress.
3: Children who reported -Social-oriented technology did not differ Not
higher levels of perceived  between high versus low reports of both Supported

family and friend social support
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higher levels of social-
oriented technology use
(social media and texting).

-No differences in technology use for those
who reported high versus low family
support

-Computer, internet, television, and video
game use significantly higher in those who
reported low versus high friend support

4: Reports of greater social-
oriented technology use
and social support will be
associated with reports of
lower mental health
symptomatology (anxiety,
depression, PTSD) across
all time points.

-Perceived social support, particularly
perceived family social support, predicted
lower mental health symptomatology at
many time points

-Social-oriented technology use,
particularly social media use, predicted
higher mental health symptomatology at
many time points

-Television, video game, and internet use
were associated with both high and low
mental health symptoms at specific times

Partially
Supported
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CHAPTER 5
Discussion

As part of a larger investigation on children’s mental health during the pandemic,
the present study examined how children in Southwestern Ontario, ages 8 to 13, used
technology during the early pandemic and its association with indicators of mental health
and perceived social support. Parent and child reports from 178 families, assessing child
technology use, social support, and mental health, were collected monthly from June to
December 2020/January 2021 and again in March 2021.

The findings suggested that children engaged in different technologies at different
frequencies, with some fluctuations within their use. Computer use fluctuated the most,
as children reported using computers more during the school months. Children who
attending school virtually for majority of the study period reported engaging in
significantly more technology use than those who attended virtual school more variably.
There were no significant differences in caregiver and child reports of child technology
use.

Additionally, the findings suggested that social-oriented technology use (i.e.,
social media and texting) did not foster feelings of perceived social support during the
early pandemic. Social-oriented technology use did not appear to be related to feelings of
perceived social support across the pandemic. Furthermore, social media use was
associated with reports of higher mental health symptomatology across many time points
of the study, while perceived social support was associated with reports of lower mental
health symptoms. The opposing directionality of the predictors suggests that social-
oriented technology use and feelings of perceived social support may not be related to

each other.
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Fluctuations in Technology Use across the Early Pandemic

Hypothesis 1, which predicted that all types of child technology use would
fluctuate across the early pandemic, was partially supported. Both caregivers and children
reported statistically different frequencies of types of technology use across the
pandemic. Television use was found to be the technology that children used the most,
whereas social media and texting use were engaged in the least. However, there was no
evidence that overall technology use was higher or lower at specific time points.
Specifically, there were not any time points during the study where all six types of
technology use significantly increased or decreased.

Fluctuations were demonstrated for computer and social media use. Computer
use, a measure of how children used computers for school and general computing,
increased during the school months (i.e., September to December 2020/January 2021),
then decreased in March 2021. This may reflect the changes in lockdown policies across
the year. Large outbreaks occurring in fall 2020 led to school closures in December 2020
(Ontario Ministry of Health, 2022). Schools began to partially re-open at the end of
January 2021, with schools fully reopening from February 16, 2021, to April 12%, 2021,
when the cases began spiking (Gallagher-Mackay et al., 2021).

In the present study, there was a significant spike in caregiver-reported social
media use during Time 2 (i.e., July/August 2020), but not child-reported social media
use; however, the difference between caregiver and child reports was not significant. The
difference in caregiver reports from Time 1 to Time 2 may demonstrate a difference in

child monitoring during the summer months, as all children would be in the home more
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often, regardless of type of schooling (i.e., in-person versus virtual schooling). This was
also the time when lockdowns were extremely strict, so children likely spent more time at
home (Gallagher-Mackay et al., 2021). Therefore, caregivers had more opportunity to see
their children using technology, relative to what they typically see, which may have
appeared to be greater than usual.

Contrary to hypothesis 1, technologies used for entertainment purposes, such as
video games, internet, and television, remained stable across time points. According to
Barnes (2024), whose findings were based on the same data set as the present study, both
caregivers and children identified using the television, internet, and video games in
primarily distraction-based ways (i.e., using technology to distract themselves). Previous
research suggests that avoidance coping, such as using technology as a distraction from
real-world events, was prominent in children and adolescents during the pandemic (Liang
et al., 2020; Vallejo-Slocker et al., 2022). Additionally, studies suggest that emotion-
focused coping strategies may be beneficial for children during uncontrollable situations,
such as the pandemic (Hsieh et al., 2021). The uncontrollable spread of COVID-19 meant
individuals were unexpectedly stuck in their homes, could not see their peers face-to-
face, and had to adjust to virtual spaces for school and work. Many individuals struggled
with unexpected adversities, such as contracting the virus, losing loved ones, and
financial struggles due to mass job layoffs (Fluharty & Fancourt, 2021). Together, this
may suggest that distraction-based technologies, such as television and video games, may
have been used as a stable way for children to cope with the stress of the pandemic, given

the change in lockdown policies affecting their ability to see other people.
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Given that entertainment-based technology use remained stable across all time
points of the study, it is also possible that children simply use these technologies at a high
rate outside of stressful life events. Prior to the pandemic, child screen time was already
significantly high, with studies suggesting that Ontario youth spend about 7.5 hours per
day using screens, and between 83% to 87% of Canadian youth use a smartphone, daily
(Canadian Pediatrics Society, 2019; Statistics Canada, 2018). Entertainment-based
technology use did not significantly differ from the beginning of the study, when
restrictions were extremely strict, to the end of the study, when restrictions began to
loosen. Additionally, it may be possible that children became used to engaging in high
amounts of certain technologies. Future studies should investigate how child technology
use in the present day has changed from technology use during the pandemic, to see if
entertainment-based technology use has changed over time.

Technology Use and Virtual Schooling

Hypothesis 1 also posited that there would be differences in technology use across
types of schooling. I hypothesized that children in the majority virtual schooling group
(i.e., those who reported attending school virtually for 3-5 time points of the study) would
report more technology use than those in the variable virtual schooling group (i.e., those
who reported attending school virtually for 0-2 time points of the study).

Across the school months (i.e., Times 4 to 8; September 2020 to March 2021) and
all technologies, I found that caregivers and children reported that children engaged in
technology use significantly more in the majority virtual schooling group than the
variable virtual schooling group. Particularly, caregivers and children reported that

computer, internet, television, and video game use were significantly greater in the
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majority virtual schooling group than the variable virtual schooling group, supporting the
hypothesis.

The results align with previous findings that child technology use increased
during pandemic-related school closures (Bergmann et al., 2022; Seguin et al., 2021). For
example, Seguin and colleagues (2021) found that non-school-related technology use
(e.g., watching television) increased by three hours when children reported attending
school virtually. Computer use broadly measured the amount of time children used
computers for virtual schooling, alongside general computing purposes, so it seems
plausible that computer use was significantly higher in the majority virtual schooling
group. It is possible that children who attended school virtually had more access to other
technologies at home, such as video games and television, so they were more likely to
engage in them than those who attended classes in person. Additionally, it could be that
families and children who were more familiar with technology use may have been more
willing to do virtual schooling, so they were already engaging in greater amounts of
technology use than those who chose in-person schooling.

Interestingly, it was found that those who reported high levels of family stress also
reported significantly greater amounts of child computer use than those who reported low
family stress. Studies have found that during the pandemic, parents reported experiencing
high levels of stress due to increased child monitoring responsibilities when children
remained in the home. For example, Brauchli and colleagues (2024) found positive
associations between parenting stress, positive parental attitudes towards screen time, and
child screen time across the pandemic. Those with more positive parental attitudes toward

screen time showed a stronger association between parental stress and child screen time.
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In the present study, family stress was specifically associated with reports of greater
computer use.

In line with these findings, studies show that caregivers were more likely to use
distraction-based technology as a ‘babysitter’ during the pandemic (e.g., Katzman, 2024).
Researchers suggested that parents may have used screens as a way to take a break from
child monitoring during lockdowns (Cost et al., 2020; Katzman, 2024). Given that
computer use measured, in part, the amount of time children spent using a computer for
school purposes, it is possible that virtual school attendance was linked to higher levels of
caregiver-reported family stress, potentially due to increased child-monitoring
responsibilities. Future studies should investigate the link between child technology use
and caregiver child-monitoring responsibilities.

Differences in Caregiver and Child Reports of Child Technology Use

Hypothesis 2, which predicted that caregivers would underestimate the amount of
time children spent using technology, particularly during periods of high family stress,
was not supported. There were no significant differences between parent and child reports
of technology use frequencies across time.

These findings contradict previous research. For example, Wood and colleagues
(2019) found that although parent and child reports were similar, parents reported
significantly less television use than children, particularly when children had a television
in their bedroom. Researchers suggested that parents may unintentionally underestimate
or overestimate the time their child spends using technology for various reasons, such as
having limited awareness of what their child engages in online, or potential challenges in

monitoring screen time across multiple devices (Wood et al., 2019).
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Within the present study’s sample, Barnes (2024) found differences in parent and
child reports of technology use frequencies between reports of technology use three
months prior to lockdowns in March 2020 and reports of technology use during
lockdowns in June 2020. For example, children reported significantly higher texting and
social media use than did caregivers 3 months before the pandemic. One possible
explanation for the contradicting findings in the present study is that caregivers were able
to better monitor their children’s technology use due to constantly being around them
during lockdowns. By eliminating environmental differences between caregivers and
their children, it may have made it easier for caregivers to monitor how their children
were engaging with technology during the pandemic.

Perceived Social Support and Social-Oriented Technology Use

Hypothesis 3, which predicted that children who reported higher levels of
perceived social support over the pandemic would engage in higher levels of social-
oriented technology use (i.e., social media and texting), was not supported.

Children who reported low levels of perceived social support from friends
engaged in significantly higher amounts of computer use, which may suggest that they
spent more time attending school virtually than those who reported high levels of
perceived social support from friends. It is possible that children may have reported less
perceived social support from friends because they were unable to interact with them
face-to-face. This aligns with previous findings that children reported feeling lonelier and
more isolated during pandemic-related school closures than pre-pandemic periods

(Houghton et al., 2022).
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Children who reported low levels of perceived social support from friends also
reported significantly higher amounts of internet, television, and video game use, which
were previously suggested to be used a distraction-based coping strategy (Barnes, 2024).
The findings may suggest that children used distraction-based technologies to cope with
the absence of their friends. I also found that children who reported attending school
virtually for majority of the study reported higher amounts of internet, television, and
video game use. This pattern suggests that children may be using technology as a way to
manage feelings of social isolation and stress, particularly during uncontrollable
situations like the pandemic. Virtual schooling reduced opportunities for in-person
interactions with peers, likely leading to lower perceived social support and heightened
stress from the lack of social connection. As a result, children may have turned to
distraction-based technology use to cope with the absence of their friends.

Interestingly, it does not appear that those who reported high levels of perceived
social support from friends used social-oriented technology as a means to foster social
support, given that both high and low social support groups reported engaging in social-
oriented technology use at similar frequencies. Additionally, no differences in technology
use frequencies were identified between those who reported high versus low perceived
social support from family.

The findings were similar for those who reported attending school virtually. Both
children who reported low social support from friends and those who reported attending
school virtually for majority of the study period engaged in greater amounts of computer
use, but no differences were observed in social-oriented technology use. This may

suggest a connection between virtual school attendance and perceived social support
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from friends, as the computer use measure accounted for time spent using a computer for
attending school. The subtleties of face-to-face interactions help foster feelings of social
support, but these are nonexistent in online interactions (Hoofman & Secord, 2021). As
seen by Vaillancourt and colleagues (2022), children who attended school virtually
reported that they felt like they mattered less than their peers who attended school in
person. For children, engaging in social-oriented technology use may not have as been
socially rewarding as in-person interactions, which may underscore why there were no
differences in social-oriented technology use between groups. Therefore, those who
attended school virtually may not have had the same opportunities for fostering social
support between friends compared to those who attended classes in-person.

Taken together these findings contradict the rich-get-richer hypothesis, which
states that time online can be seen as an extended space for socialization, during which
offline connections are maintained and further developed (Valkenburg & Peter, 2007).
Specifically, this hypothesis suggests that those with rich offline social supports will
benefit significantly more from online socialization than those with poor supports
(Valkenburg & Peter, 2007). If this hypothesis supported the findings, I would expect to
see a difference between how those with high versus low social support engaged with
social-oriented technology, however, no differences were observed.

One possible explanation is that children may have received social support from
in-person interactions with caregivers, not needing to rely on technology to foster those
feelings. Within the present study’s sample, Mactavish and colleagues (2021) found that
social support was associated with lower depression and irritability severity and an

attenuated increase in psychological distress. Additionally, Zhu and colleagues (2021)
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found that participants who reported higher perceived vulnerability during the pandemic
also reported experiencing increased offline support from friends and family. Researchers
suggested that youth may be more likely to seek social support to cope when
experiencing pandemic-related stress compared to coping with typical stressors during
non-pandemic times. It is possible that children preferred to seek out social support from
those they could access face-to-face, such as caregivers in the home, rather than
communicating with their peers online.

It is also possible that technology which we defined in this study as social-
oriented may not have been primarily used for social purposes. When analyzing the
baseline data, Barnes (2024) found that children reported using social media and texting
primarily for social reasons (e.g., to communicate with family and friends). However,
problem-focused (e.g., to seek information about COVID-19) and emotion-focused
reasons (e.g., to reduce worry) were also reported as reasons for engaging in social media
and texting use. The findings demonstrate that technology use is multi-faceted. Popular
social media platforms, such as Instagram and TikTok, can be used in primarily
distraction-based ways, just as much as they can be used for social purposes. These
applications can allow children to watch short-form videos and look at pictures as a form
of entertainment.

Conversely, whereas Barnes (2024) found that video games were primarily used
for distraction-based reasons, they can also be used in a social-focused manner to
communicate with friends. Many video games such as Overwatch, Fortnite, and
Minecraft have functions that allow players to voice chat with each other, facilitating

social interactions. During the pandemic, video games may have served as a tool for
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socialization when children were unable to interact with their friends face-to-face. This
may have further impacted reports of social-oriented technology use as children may
have used other means to communicate with their friends, such as chatting through video
games, reducing the reported amount of social-oriented technology use.

Because we only measured how children were engaging with different
technologies at the baseline time point, it is possible that the function that these
technologies served changed over time. Future studies should investigate how the
functions of child technology use change over time, both generally and during the
pandemic.

A possible limitation is that the measure of perceived social support variable did
not specify a difference between online and offline supports, which is the best measure
for assessing the rich-get-richer hypothesis. The questions generally asked whether
children felt they could rely on friends or family, not if they typically did so online versus
offline. A child that reported high perceived social support might have poor social support
offline. The social support groups are based on current social support, but the sources
could be from either or both online and offline. Future studies should measure online and
offline supports separately, to better understand the relationship between social-oriented
technology use and perceived social support.

Social Oriented-Technology Use, Perceived Social Support, and Child Mental
Health Symptomatology

Hypothesis 4, which predicted that reports of higher levels of perceived social

support and social-oriented technology use would be associated with reports of lower

mental health symptomatology, was partially supported. Perceived social support --
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particularly perceived family social support -- predicted lower mental health
symptomatology across the time points in the study, which has been previously reported
by MacTavish and colleagues (2021) in this sample. The findings align with the stress-
buffering hypothesis, demonstrating that social support may have protected against the
negative effects of social isolation across the early pandemic (Cohen & Wills, 1985; Zhu
et al., 2021).

Unexpectedly, social-oriented technology use — particularly social media use —
predicted Aigher mental health symptomatology over time. Similar to the previous
hypotheses, social-oriented technology use did not appear to support children in the way |
hypothesized. With the regressions demonstrating directions of the effects of perceived
social support and social-oriented technology use on mental health that run contrary to
the hypothesis, it is possible that perceived social support and social-oriented technology
use have distinct effects on mental health symptomatology.

One possible explanation is that children may have been using social media in a
negative way, such as engaging in social comparisons. Social comparison involves
evaluating oneself through comparisons with others (Festinger, 1954). Social media
intensifies these comparisons because it highlights idealized versions of people's lives,
making it easier for individuals to compare themselves in a way that might not be
accurate or healthy. This can contribute to feelings of anxiety and depression (Piteo &
Ward, 2020). Previous studies have found a relation between children’s greater use of
social media and higher levels of mental health symptomatology. For example, Woods
and Scott (2016) found that daily social media use in youth was related to an increase in

both depression and anxiety symptoms. The present study found that greater social media
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use was a predictor of higher levels of child anxiety, depression, and PTSD symptoms. It
is possible that children in the present study used social media to engage in excessive
social comparison, leading to the relationship between mental health symptomatology
and social media observed across the pandemic.

Barnes (2024) identified that both caregivers and children reported using social
media and texting in primarily social-focused ways (i.e., to communicate with friends and
family) when analyzing the baseline data of the present study. She also found that those
who reported higher proportions of social-focused technology use reported feeling better
when using technology compared to those who reported using technology in an emotion-
focused way (i.e., using technology as a distraction). It is possible that across time points,
children used social media in more of a distraction-based way rather than social-focused
way, resulting in them feeling worse.

Additionally, I found that television, video game, and internet use, entertainment-
based technologies, were associated with both high and low mental health symptoms at
specific times, providing weaker evidence of an association across time. General patterns
in these associations demonstrate that higher entertainment-based technology use
predicted higher mental health symptomatology earlier in the pandemic (e.g.,
June/July/August 2020) when restrictions were stricter and still a novel experience for
children, while higher use predicted lower mental health symptomatology later in the
pandemic (e.g., December 2020/January/March 2021) when children were attending
classes. It is possible that children became used to the lockdowns by the end of 2020,

using entertainment-based technology more for entertainment’s sake rather than as a
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distraction-based coping strategy. Further research is needed to understand the nuances in
how children engaged with these technologies during the pandemic.

Overall, the findings suggest that online interactions alone may not be sufficient
to foster feelings of social support for children; in-person interactions may be more
salient for perceived social support than online ones. Alternatively, online support may be
used differently than offline support. For example, children may use offline supports
more often for instrumental support (e.g., needing help completing a task, such as
homework), while online supports may be used for emotional support (e.g., emotional
reassurance, validating one’s feelings). Further research is required to understand the
multifaceted ways children used technology for online support. Additionally, at some
points, mental health symptomatology was associated with other types of technology use,
such as television and video game use. Further research is needed to understand the
relationship between these technologies and mental health symptoms during
uncontrollable, stressful events such as the pandemic.

Age and Gender Differences in Child Technology Use

The present study also identified age and gender differences in how children
engaged with technology. Younger children reported greater amounts of television use
than older children, whereas older children reported greater amounts of social-oriented
technology use than younger children. Television use was identified as being used in a
primarily distraction-based way, whereas social-oriented use tended to be used for
connecting with friends and family (Barnes, 2024). The findings align with
developmental differences in child coping patterns, which suggest that younger children

are more likely to engage in behavioural distraction-based coping, such as watching
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television (Zimmer-Gembeck & Skinner, 2011). In contrast, adolescents are more likely
to use social-based coping strategies by talking to their friends (Zimmer-Gembeck &
Skinner, 2011). Because face-to-face interactions were limited during the pandemic, it is
possible that older children used social-oriented technology to connect with their friends
as a form of social-focused coping.

Additionally, girls reported engaging in greater amounts of technology use than
boys, apart from video game use. This finding aligns with previous research that boys are
more likely to play video games than girls (Nagata et al., 2022). Although girls typically
report higher social-oriented technology use than boys, it was unexpected that television,
internet, and computer use were higher for girls than boys (Nagata et al., 2022). It is
possible that girls engaged in greater amounts of entertainment-based technologies as a
distraction-based coping strategy, which could be explained by potential gender
differences in coping strategies. It is possible that girls are more likely to use distraction-
based coping in response to uncontrollable situations, such as a global pandemic, which
may have heightened feelings of uncertainty. Future research should investigate how
gender differences in coping strategies influence how children engage with technology.
Limitations and Future Directions

The present study contained several outliers in the dataset. The cases containing
outliers reported frequency of media use that was more than 6 hours per day, or high total
scores on the SMFQ depression measure. I chose to keep outliers in the dataset because
outlier removal did not change the main findings, and it is expected to see variability —
and some unusual scores - in reports of technology use and mental health

symptomatology. Future research should examine how children with clinically diagnosed
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internalizing disorders used technology across the pandemic; there may be differences in
the amount of distraction-based use versus social-oriented use compared to those who
reported average levels of internalizing symptoms.

Additionally, it would be important to examine how children who engaged with
extremely high amounts of technology use were engaging with those technologies. The
specific context of how technology is used matters. For example, video calling friends
and family might have different effects compared to passively scrolling through social
media. It is important to ask how children are using technology to understand how it is
associated with mental health symptomatology.

The present study did not measure if the social support children were receiving
was positive or negative. There are subtleties to social interaction; individuals can have a
lot of social interactions, but the support they receive may not always be positive. This is
particularly salient in online spaces, where children can post anonymously and not know
who they are interacting with. There are instances of children engaging in cyberbullying,
leading to long-term negative effects for the victims (Hamm et al., 2015). These data did
not assess whether the social support reported in the data was helpful, so it is possible
that the social support children reported receiving was unhelpful. Future studies should
examine how children are receiving social support from others, particularly in online
spaces.

The age of the sample may have affected the results. The present study examined
child technology use in a sample of 8- to 13-year-olds. Social-oriented technology use
(i.e., social media and texting) reports relied on children having access to these

technologies. Typically, children cannot register for social media sites until they are 13
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years old. Social media platforms such as Instagram, Facebook, and X (formerly known
as Twitter) require children to be at least 13 years old to join their platforms. Despite
these restrictions, children may have simply signed up for these sites or parents may have
allowed children to register earlier by lying about their age. However, it is likely that
many of the younger children in the sample (i.e., 8 to 9 years old) would have no access
or limited access to social media during the study period. The age of the sample may
partially explain the non-significant findings regarding social-oriented technology use. I
included child age as a covariate during analyses; however, future studies should examine
older samples, such as adolescents, to gain a broader understanding of social-oriented
technology use during the pandemic, as they would likely have more experience in these
online social worlds.

Lastly, there were no questions regarding if children had access to a cell phone
during the study period. Accessibility to a cell phone may have helped to indicate which
children were able to text and use social media during the pandemic. Future studies
should clarify the types of technologies that children have access to, using a open-
response format for caregivers to complete.

Clinical and Practical Implications

The present study allowed for the exploration of how technology was used by
children across the early COVID-19 pandemic. Findings that certain technology use
patterns fluctuated while others remained stable demonstrate the need for nuanced
approaches when addressing technology use in children. For example, clinicians should
consider that distraction-based technology use may have been a stable coping strategy

during the pandemic, potentially offering temporary emotional relief from the stress of
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real-world events. However, when considering that none of these technologies
consistently predicted fewer mental health symptoms, this suggests that any benefit may
not have an impact on internalizing or PTSD symptoms.

The differences in technology use between children who attended virtual schooling
and those with more variable in-person and virtual schooling highlight the importance of
monitoring technology use in different educational settings. It may be important to know
if a child is at risk of using a certain type of technology (e.g., engaging in higher levels of
distraction-based technology use) because studies have shown distraction-based coping
may be harmful over long periods of time (Evans et al., 2014; Richardson et al., 2020).
While engaging in distraction-based technology use have been okay during the pandemic,
as there were no consistent associations between distraction-based technology use and
mental health symptoms across the study period, the outcomes may be different coming
out of the pandemic. Policymakers and clinicians should consider the impact of increased
technology use on both child and family well-being, particularly in high-stress
environments.

The finding that social-oriented technology use — particularly social media use —
was associated with higher mental health symptomatology suggests that online
interactions may not effectively substitute for in-person social support. This highlights
the need for clinicians to be cautious about recommending online spaces as a primary
means of socialization, particularly for children with existing mental health concerns.

The study’s findings should inform updated guidelines on children's screen time,
particularly in the context of virtual schooling and pandemic-related stress. Prior to the

pandemic, Ontario Premier Doug Ford was interested in developing more opportunities
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for virtual learning in high schools (Farhadi, 2019). Policymakers and educators should
consider the present study’s findings when developing future remote learning
environments, ensuring that they incorporate strategies to minimize the potential negative
effects of increased technology use.

Conclusions

The present study highlights the ways in which children in Southwestern Ontario,
aged 8 to 13, engaged with technology during the early COVID-19 pandemic. While
fluctuations in technology use were observed, particularly with computer use during
school months, entertainment-based technologies like television, internet, video games
remained stable across the study period. No significant differences were found between
caregiver and child reports of technology use, potentially due to increased child-
monitoring responsibilities during lockdowns.

Children that attended school virtually for majority of the study reported engaging
in greater amounts of technology use, particularly computer use, than those who attended
school virtually less frequently, mirroring the finding that those who reported high levels
of family stress also reported greater computer use. The findings suggest a potential link
between family stress and virtual school attendance.

Social-oriented technology use (i.e., social media and texting) did not
significantly differ between children who reported low versus high social support,
contradicting the rich-get-richer hypothesis. However, those who reported low social
support from friends also reported engaging in greater entertainment-based technology

use.
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Perceived social support, particularly from family, was associated with fewer
anxiety, depression, and PTSD symptoms across the pandemic, suggesting it may have
been a protective factor against mental health symptomatology during the early
pandemic. However, the anticipated benefits of social-oriented technology use were not
found, with social media use predicting higher levels of mental health symptoms. These
findings underscore the importance of considering the multifaceted roles of technology in
children's lives. Future research should continue to explore how the functions of

technology use evolve over time and their implications for child mental health.
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